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Examples: Government Web Archive

l We developed a semantic annotation application to process 
every crawled page in the archive.

l Entities annotated included; people, companies, locations, 
government departments, ministerial positions, social 
documents, dates, money....

l Where possible, annotations were linked to an ontology which

– was based on DBpedia

– was extended with UK government-specific concepts
– included the modelling of the evolution of government

l Annotations were indexed to allow for complex semantic 
querying of the collection



Examples: Political Futures Tracker

Where in the UK did Conservative 
MPs tweet more about the economy?



GATE Mímir

• can be used to index and search over text, annotations, 
semantic metadata (concepts and instances)

• allows queries that arbitrarily mix full-text, structural, linguistic 
and semantic annotations

• is open source



What can GATE Mímir do that Google can't?

Show me:

• all documents mentioning a temperature between 30 and 90 
degrees F (expressed in any unit)

• all abstracts written in French on patent documents from the last 
6 months which mention any form of the word “transistor” in the 
English abstract

• the names of the patent inventors of those abstracts

• all documents mentioning steel industries in the UK, along with 
their location



Search News Articles for
Politicians born in Sheffield

http://demos.gate.ac.uk/mimir/gpd/search/gus



Easily Create Your Own Custom 
GATE Mímir Interfaces

TRY IT!                             http://demos.gate.ac.uk/pin/



MIMIR: Searching Text Mining Results

• Searching and managing text annotations, semantic 
information, and full text documents in one search engine

• Queries over annotation graphs

• Regular expressions, Kleene operators

• Designed to be integrated as a web service in custom end-user 
systems with bespoke interfaces

• Try it at http://demos.gate.ac.uk/mimir/



Search for string Harriet Harman



Search for string Harriet Harman says



Search with morphological variants:
Harriet Harman root:say



Replace strings with NEs: {Person} root:say



{Person} AND root:say – 11803 hits



{Person} [0..5] root: say – 5495 hits



Hands-On with patent data

http://demos.gate.ac.uk/mimir/patents/search/index

Text. Matches plain text. 

Example: nanomaterial

Linguistic  variations of text

Example: (root:nanomaterial | root:nanoparticle )

Annotation. Matches semantic annotations.

Syntax:  {Type feature1=value1 feature2=value2...}

Example: {Abstract lang="DE"}

Sequence Query. Sequence of other queries.

Syntax:  Query1 [n..m] Query2...

Example: from {Measurement} [1..5] {Measurement}



Inclusion Queries

IN Query. Hits of one query only if inside another.

Syntax:  Query1 IN Query2

Example: (root:nanomaterial | root:nanoparticle ) IN {Abstract} 

Number of times these words are mentioned in patent abstracts (as 
well as links to the actual documents)

OVER Query. Hits of a query, only if overlapping hits of another.

Syntax:  Query1 OVER Query2
Example: {Abstract} OVER (root:nanomatrial | root:nanoparticle )
Finds all abstracts that contain nanomaterial(s) or nanoparticle(s)



Date restrictions

(

{Abstract lang="EN"} OVER 

(root:nanomaterial | root:nanoparticle )

)

IN

{PatentDocument date > 20050000}

YYYYMMDD



Find references to literature or patents in the prior 
art or background sections, which contain 
nanomaterial/nanoparticle

({Reference type="Literature"}

| 

{Reference type="Patent"} 

) IN 

({Section type="PriorArt"}  

| 

{Section type="BackgroundArt"}

) 

OVER

(root:nanomaterial | root:nanoparticle)



Queries Using External Knowledge

{Measurement spec="1 to 100 volts“}

l Uses GNU Units (http://www.gnu.org/software/units/) to convert 
measurements and normalise them to ISI units

{Measurement spec="1 to 100 kg m^2 / A s^3"}

l Example hits: 10 volts, 2V, +20 and -20 volts; ±10V; +/- 100V; +3.3 
volts

{Measurement  spec="1 to 100 m / s"}

l Example hits: 40 km/hr, 60m/min, 100cm/sec, 60 fps; 10 to 2000 
cm/sec



Searching LOD with SPARQL

• SQL-like query language for RDF data

• Simple protocol for querying remote databases over HTTP

• Query types

• select: projections of variables and expressions
• construct: create triples (or graphs) based on query results
• ask: whether a query returns results (result is true/false)
• describe: describes resources in the graph



SPARQL Example

# Software companies founded in the US

PREFIX rdf:<http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX dbpedia: <http://dbpedia.org/resource/>
PREFIX dbp-ont: <http://dbpedia.org/ontology/>
PREFIX geo-ont: <http://www.geonames.org/ontology#>
PREFIX umbel-sc: <http://umbel.org/umbel/sc/>

SELECT DISTINCT ?Company ?Location
WHERE {

?Company rdf:type dbp-ont:Company ;
dbp-ont:industry dbpedia:Computer_software ;
dbp-ont:foundationPlace ?Location .

?Location geo-ont:parentFeature dbpedia:United_States .
}



SPARQL Results

Try at: http://factforge.net/sparql



Try these on the BBC News demo: 
http://services.gate.ac.uk/mimir/gpd/search/index

Gordon	Brown	[0..3]	root:say

{Person}	[0..3]	root:say

{Person	inst ="http://dbpedia.org/resource/Gordon_Brown"}	[0..3]	root:say

{Person	sparql="SELECT	?inst WHERE	{	?inst a	:Politician	}"}	[0..3]	root:say

{Person	sparql =	"SELECT	?inst WHERE	{	?inst :party	
<http://dbpedia.org/resource/Labour_Party_%28UK%29>		}"	}	[0..3]	root:say

{Person	sparql =	"SELECT	?inst WHERE	{
?inst :party	<http://dbpedia.org/resource/Labour_Party_%28UK%29>	.

?inst :almaMater <http://dbpedia.org/resource/University_of_Edinburgh>		}"
}	[0..3]	root:say



User Interfaces for SPARQL-based Semantic 
Search

• SPARQL-based semantic searches, tapping into LOD resources are 
extremely powerful

• However, impossible to write by the vast majority of users

• User interfaces for SPARQL-based semantic search:

• Faceted searches (see ExoPatent next)
• Form-based searches (see EnviLOD, PIN)
• Text-based searches (natural language interfaces for querying 

ontologies), e.g. FREyA



Faceted Search: ExoPatent Example

l Use semantic information to expose linkages between 
documents based on the intersecting relationships between 
various sets of data from

l FDA Orange Book (23,000 patented drugs

l Unified Medical Language System (UMLS) – database of medical 
terms (370,000)

l Patent bibliographic information 

l Search for diseases, drug names, body parts, references to 
literature and other patents, numeric values, ranges

l Demo uses a small set of patents (40,000)



ExoPatent: Faceted Search



Annotated Patent Document



Find all applicants who filed patents related to  
mitochondria, as well as drug names and active 
ingredients



We don't just have to look at politicians saying and 
measuring things

l If we first process the text with other NLP tools such as 
sentiment analysis, we can also search for positive or negative 
documents

l Or positive/negative comments about certain 
people/topics/things/companies

l In the Decarbonet project, we looked at people's opinions 
about topics relating to climate change, e.g. fracking

l We could index on the sentiment annotations too

l Other people are using the combination of opinion mining and 
MIMIR to look at e.g. customer feedback about products / 
companies on a huge corpus



Explicitly Choosing The Search Classes



Choosing A Specific Instance



What diseases are in these documents?



What Pathogens?



Disease vs Disease Co-ocurrences



Diseases vs Pathogens



Try	Prospector!

• Fastvac demo	http://demos.gate.ac.uk/mimir/fastvac-slr1/index
• http://gateservice5.dcs.shef.ac.uk:8080/mimir/admin



Play	with	more	tools	on	the	GATE	Cloud!

http://cloud.gate.ac.uk



There	are	lots	to	choose	from!

These	are	just	a	few	
of	them!



Some	cool	applications	with	GATE

Try	some	more	search	
demos…



Real-time	Opinion	Monitoring

vs replies



Climate	change,	ISIS	and	Trump

41



Querying	election	data	with	MIMIR

• Dataset:	every	tweet	
by	MP	/	Candidate	/	
Party,	plus	all	
replies/retweets

• Find	all	tweets	where	
a	Conservative	MP	
talked	about	the	
economy



Parties	/	themes	co-occurrence

UK economy
Europe

Tax and revenue
NHS

Borders and Immigration
Scotland

Employment
Community and society

Public health
Media and communications
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Hate	speech	towards	MPs	on	Twitter
20172015

http://greenwoodma.servehttp.com/data/buzzfeed/sunburst.html



Key Publications

l Semantic Search over Documents and Ontologies (2014) K 
Bontcheva, V Tablan, H Cunningham. Bridging Between Information 
Retrieval and Databases, 31-53

l D.	Maynard,	I.	Roberts,	M.	A.	Greenwood,	D.	Rout	and	K.	Bontcheva.	A	
Framework	for	Real-time	Semantic	Social	Media	Analysis.	Web	Semantics:	
Science,	Services	and	Agents	on	the	World	Wide	Web,	2017

l V.	Tablan,	I.	Roberts,	H.	Cunningham,	and	K.	Bontcheva.	GATECloud.net:	a	
Platform	for	Large-Scale,	Open-Source	Text	Processing	on	the	
Cloud. Philosophical	Transactions	of	the	Royal	Society	A,	371(1983),	2013

l More papers on the GATE website: http://gate.ac.uk/gate/doc/papers.html



Some	useful	links

• GATE:		http://gate.ac.uk

• GateCloud:	https://cloud.gate.ac.uk

• Annual	GATE	training	course	in	June	in	Sheffield:	
https://gate.ac.uk/family/training.html

• Download	GATE:	http://gate.ac.uk/download

• GATE	blog	posts	on	social	media	analysis:	http://gate4ugc.blogspot.co.uk/

• UK	elections	monitor		http://gate.ac.uk/projects/pft

• Blog	post	on	abuse	of	MPs:

• COMRADES	project	on	disasters:	http://gate.ac.uk/projects/comrades

• KNOWMAK	project	and	demos:	http://gate.ac.uk/projects/knowmak

• SoBigData project:	http://sobigdata.eu


