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PRESENTATION OVERVIEW

• Problem 1: how can we dynamically reconfigure 
analysis engines?

• Problem 2: how can we represent entities that do 
not have a single text extent

• Problem 3: how can we encode pattern rules in a 
maintainable and efficient way



P1: HOW CAN WE DYNAMICALLY 
RECONFIGURE ANALYSIS ENGINES?

• Select authority files for resolution

• Select input form, e.g., raw text, XML, XHTML, etc.

• Specify the XML tags that will surround the text to 
be tagged 

• Specify the form of the output, e.g., inline vs. stand 
off 

• Specify the CRF model to be used

For each document the customer should be able to

CPE creates static pipeline



P1: OUR SOLUTION

• Web service controller rewires pipeline for each doc
– Configuration file defines data resources and parameters

– Controller initialization modifies UIMA descriptor streams based
on configuration file

– Controller loads multiple readers, engines, and consumers

• Client pushes document and processing instructions to 
service
– Based on processing instructions: controller selects appropriate

readers and consumers, i.e., dynamic pipeline



CONFIGURATION Defines all UIMA components

and implicit orderInput engines

Analysis 

engines

Output

engines

Defines component type

Overrides parm and resource values in the 
descriptors (descriptors are loaded as streams and modified before 
initialization of an engine)



Processing Instructions

• xpath=//headline | //body | //text | //title

• output=xml|annotations|text

• input=xml

Each Document sends instructions to service

Which tags to process (if doc is tagged)

Which readers to use

Which consumers to use

The names match to the type names in the 
configuration file.



FUTURE ENHANCEMENTS

Allow for dynamic reload of any resource (only 
authority file reloads are currently supported).

Use engine Input/Output Capabilities to 
enforce pipeline sequence

Graphical tool to define configuration (drag/drop 
UIMA components and flow connectors, select resources)

Develop queue listener version (J2EE 
MessageBean)



P2: HOW CAN WE REPRESENT ENTITIES THAT DO 
NOT HAVE A SINGLE TEXT EXTENT?

Want to 
represent the 
coreference; 
they point to a 
single entity in 
the world

ZURICHZURICH (Thomson Financial ) - Swatch Group
said it will join forces with international bank 
Groupe E , the Swiss institutes of technology, 
Hayek Engineering and other interested parties to 
establish a holding company for the development 
and production of clean, renewable energy 
systems.

Together with partners from various industries, this 
holding company will be able to establish specific 
affiliated companies, the Swiss watch maker said. 

Nicolas Hayek, Jr ., Swatch CEO, also said the 
company may be listed on the stock market at a 
later date.



P2: HOW CAN WE REPRESENT ENTITIES THAT 
DO NOT HAVE A SINGLE TEXT EXTENT?

• Relations and events hold between entities not text spans:
– Located in: Thomson Reuters’ head quarter is in New York

– Merger & Acquisition: Thomson merged with Reuters

• Complex events are often described in a non-contiguous text spans
– Would like to attach many spans to a single event entity

• Answer : Introduce an abstract type that represents the entity (or 
event) not only the annotation.

• The element type system 
– refers to entities in the real world (Companies, People etc.)

– links back to the actual annotation

– Combines entities as participants in a complex event



ELEMENT TYPE SYSTEM

No begin & end offsets



TYPE SYSTEM EXAMPLE: job change events

In 2000 Gates transferred the title of CEO to Ballmer. 

Results in 2 person and 
2 state elements

CEO presents a problem for text-span representations



P3: HOW CAN WE ENCODE PATTERN RULES IN A 
MAINTAINABLE AND EFFICIENT WAY?

• Java regex + code is difficult to maintain

• GATE JAPE rules are too slow 

• Answer : ANTLR

• What is ANTLR? (ANother Tool for Language 
Recognition)
– Parser generator that uses LL(*) parsing
– Rules are expressed in a form similar to EBNF
– Generates code in C, C++, Java, Python, C#, etc.
– Plug in for Eclipse exists



ANTLR RULES
• DATE: MONTH WS DAY COMMA WS YEAR;

• DAY : ('0'? '1'..'9'| '1'..'2' '0'..'9'|'3' '0'..'1');

• YEAR:      (('1'..'2')('0'|'9'|'8'))NUMBER NUMBER;

• NUMBER: ('0'..'9');

• PREP: 'on'|'before';

• timex: PREP WS DATE; 



ANTLR GUI DEVELOPMENT TOOL



ANTLR GUI DEVELOPMENT TOOL
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UIMA-ANTLR INTERFACE
• ANTLR consists of

– Lexer: Char buffer

– Parser: Token stream

• An ANTLR grammar 
produces trees accepting a 
char buffer.

• Two UIMA-ANTLR 
interfaces:
– ANTLR lexer only

– ANTLR parser given UIMA 
annotations transformed 
into ANTLR token stream.
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LEXER INTERFACE

• ANTLR lexer can be 
used for tagging 
strings (e.g. temporal 
expressions)

• ANTLR lexer has 
scanning flag. Skip 
other text.
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PARSER INTERFACE
• UIMA annotations can be 

transformed into ANTLR 
Token Stream.

• The Token Stream is read 
by Parser and new more 
complex annotations are 
created.

• Token Stream can be 
generated by:
– ANTLR lexer

– Token annotation coming 
from UIMA 



SUMMARY

• Built low latency NE tagger, resolver, and 
event extraction system

• Dynamic pipeline rewiring

• Non-annotation entity type system

• ANTLR pattern rule system integration




