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Presenter
Presentation Notes
What are lexical Tools
How: Use two examples to show how it works
Why: Use two NLP applications to show why Lexical Tools is useful



Lexical Tools 

Lexical 
Tools 

• A suite of text utilities 



Lexical Tools 

Input Lexical 
Tools 

• A suite of text utilities take the given input   



Lexical Tools 

Input 

Output… 

Output.3 

Output.2 

Output.1 

Lexical 
Tools 

• A suite of text utilities that generate, mutate, and 
filter out lexical variants from the given input   



Six Tools 

Input 

Output… 

Output.3 

Output.2 

Output.1 

lvg 
norm 
fields 

toAscii 
luiNorm 

wordIndex 



Tool Types 
• Command line tools   

– lvg (Lexical Variants Generation) 
– norm 
– luiNorm 
– wordInd 
– toAscii 
– fields 

• Lexical Gui Tool (lgt) 
• Web Tools 
• Java API’s 

Presenter
Presentation Notes
These APIs are intended to be embedded into user’s applications
Fields: filter out certain fields and/or rearrange fields from file(s) according to user's preference in the natural language process.

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/wordInd.html
http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/lgt.html
http://lexsrv3.nlm.nih.gov:8100/WebLvg.2006/jsp/norm/norm.jsp?type=Norm
http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/api/api.html


Functions 

• Used in nature language processing for  
– aggressive text pattern matching 
– creating normalized and expanded terms 
– increasing recall and/or precision 
– making word, term, phrase indexes 
– matching queries with indexed entries 
– … 

Presenter
Presentation Notes
What are these tools good for?

 Lexical Tools has became one of the most common used tool to retrieve lexical variants.
 These tools are good for text matching that is more powerful than exact match.
 The tools are used to normalize terms, as well as generate expanded terms for better recall.
If your purpose is to increase recall over exact matches, the lexical tools can be configured to do that.  
Synonyms, derivations, acronyms and their expansions, spelling variants
If your purpose is to increase precision over some loose matching algorithm, the lexical tools can be configured to do that.
 Constrain by part of speech, Filter to the lexicon
These tools are used to create word, term, and phrase indexes. 
 They are  embedded  between queries and  target indexes. 




Facts 

• Release annually 
• 100% Java (since 2002) 
• Free distributed with open source code 
• Run on different platforms 
• One complete package 
• Documents & support 

Presenter
Presentation Notes
* Embedded database (HyperSonic Database), Unicode libary and persistent trie in the package



Lexical Variants Generation 

Lexical Variants Generation 



LVG 

• 62 flow components 
• 34 options 

– input filter options  (4) 
– global behavior options  (14) 
– flow specific options  (3) 
– output filter options  (13) 

Presenter
Presentation Notes
In Lvg, each transformation is called a flow component (flow)
inflection, uninflection, derivation, get synonym, get acronyms, strip diacritics



Flow Components 

leave 

leave 

leaves 

leaving 

left 

inflect 



Command Line Tool 
> lvg –f:i 
leave 
leave|leave|128|1|i|1| 
leave|leave|128|512|i|1| 
leave|leaves|128|8|i|1| 
leave|left|1024|64|i|1| 
leave|left|1024|32|i|1| 
leave|leave|1024|1|i|1| 
leave|leave|1024|262144|i|1| 
leave|leave|1024|1024|i|1| 
leave|leaves|1024|128|i|1| 
leave|leaving|1024|16|i|1| 
 

Presenter
Presentation Notes
128:noun
1024:verb

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/designDoc/UDF/bitMask/category.html
http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/designDoc/UDF/bitMask/inflection.html


Fielded Output 

Input Term 

Output Term 

Categories 

Inflections 

Flow history 

Flow Number 

leave leave  128 1   1  i | | | | | 

> lvg –f:i 
leave 

Presenter
Presentation Notes
128: Noun: 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/designDoc/UDF/bitMask/category.html
http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/designDoc/UDF/bitMask/inflection.html


A Serial Flow 

Input  
term Remove possessive 

lowercase 

Strip punctuation 

Remove stop words 

Strip diacritics 

Word order sort 

Output  
term 

• Flow components can be arranged so that 
the output of one is the input to another. 



A Serial Flow - Example 

> lvg –f:l:q:g:t:p:w 
The Gougerot-Sjögren's Syndrome 
The Gougerot-Sjögren's Syndrome| 
  gougerotsjogren syndrome|2047| 
    16777215|l+q+g+t+p+w|1| 
 

Presenter
Presentation Notes
 Gou-ge-rot, Sjö-gren (show-gren), Swedish
An immunologic disorder characterised by progressive destruction of the exocrine glands
Symptoms include dry eyes, dry mouth, persistent cough (dry airways) and lack of saliva. 

 -f:l lowercase
-f:q strip diacritics
-f:g remove genitive
-f:t remove stop words
-f:p strip punctuation

Syndrome: syn-drome
-f:w word order sort




Parallel Flows 

Input  
term 

Output  
term 

• Multiple flows can be defined 

noOperation 

Uninflect 

Spelling Vars 

 
 Output  

terms 



Parallel Flows - Example 

> lvg –f:n –f:B:s 
color 
color|color|2047|16777215|n|1| 
 
color|color|128|1|B+s|2| 
color|color|1024|1|B+s|2| 
color|colour|128|1|B+s|2| 
color|colour|1024|1|B+s|2| 

Presenter
Presentation Notes
-f:n no operation
-f:B uninflect words
-f:s generate known spelling variants

128: noun
1024 verb



Input Filter Options 

Output  
terms 

Input  
term 

> lvg -f:u -t:7 -F:6 

C0035440|ENG|S|L0035434|VW|S0003894| 

  Rheumatic carditis, acute 

acute Rheumatic carditis|S0003894 

Take field 7 from the input  

Presenter
Presentation Notes
-f:u: Uninvert the input phrase around commas
-t:num take field num from the input
-F:number copy fields num from input to output

Rheumatic: rheu-ma-tic
Carditis: car-di-tis
Acute: a-cute



Global Behavior Options 

Output  
terms 

Input  
term Output  

terms 

> lvg -f:L –f:E –s:”\” 

otitis 

otitis\otitis\128\513\L\1 

otitis\E0044452\128\513\E\2 

Change separator to “\” 

Presenter
Presentation Notes
 -f:L Retrieve category and inflection for a term 
-f:E Retrieve the unique EUI for a term 
-s:Str Defines a field separator. The default is "|" 
Otitis: o-ti-tis



Output Filter Options 

> lvg -f:L -SC -SI 

hot 

hot|hot|<adj+verb>|<base+positive+infin
itive+pres1p23p>|L|1| 

Show the category and 
inflection names 

Output  
terms 

Input  
term 

Presenter
Presentation Notes
 -f:L Retrieve category and inflection for a term 
-SC: show category names
-SI: show inflection names



• Composed of 11 Lvg flow components 
to abstract away from:  
– case 
– punctuation 
– possessive forms 
– inflections 
– spelling variants 
– stop words 
– diacritics & ligatures (non-ASCII Unicode) 
– word order 

Norm 

Presenter
Presentation Notes
 Norm is one of the most common used flow (-f:N)

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


“Fœtoproteins α’s, NOS“ Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 fe-to-protein (French): Alpha-fœtoprotein (AFP), the major plasma protein in the fœtus, is mainly synthesized by yolk sac and fœtal liver. 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
returns synonym of uniCode symbol names from the input if the character is not a diacritics, ligatures, or ASCII (value > 127). 
µ µ|![MICRO SIGN]!|2047|16777215|q4|1| 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 a-pos-tro-phe s

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
Plural form inside the parentheses

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α  NOS 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 three punctuation

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

fœtoprotein α 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 fact: fœtoproteins to fœtoprotein (reg, E0027675)

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

fœtoprotein α 

fetoprotein α 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 citation form are pure ASCII if there is a pure ASCII base form exist
 divorcé (di-vor-si) French, no pure ASCII form exist, a man is divorced


http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

fœtoprotein α 

fetoprotein α 

fetoprotein α 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 a recursive algorithm to take care of diacritics, ligatures, and other Unicode. Except for characters are:
stripped, because they are symbols or typos (meaningless in NLP) or  => ™ -> 
mapped to ASCII characters, because they are known Unicode characters in users' NLP projects => ɑ -> alpha 

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

fœtoprotein α 

fetoprotein α 

fetoprotein α 

fetoprotein alpha 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 α -> alpha

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


"Fœtoproteins α’s, NOS" 

“Fœtoproteins α’s, NOS“ 

"Fœtoproteins α, NOS" 

"Fœtoproteins α, NOS" 

 Fœtoproteins α NOS 

Fœtoproteins α 

fœtoproteins α 

fœtoprotein α 

fetoprotein α 

fetoprotein α 

fetoprotein alpha 

alpha fetoprotein 

Norm 

g: remove genitives 

t: strip stop words 
o: replace punctuation with spaces 

l: lowercase 
B: uninflect each words in a term 

w: sort words by order 

rs: remove parenthetic plural forms 

q0: map symbols to ASCII 

q7: Unicode core Norm 
Ct: retrieve citations 

q8: strip or map Unicode to ASCII 

Presenter
Presentation Notes
 alphabetic order

http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/lvg/current/docs/userDoc/tools/norm.html


Norm: Example 

alpha fetoprotein 

alpha Fetoprotein 
alpha Fetoproteins 
alpha-Fetoprotein 
alpha-Fetoproteins 
Alpha fetoproteins 
alpha fetoprotein 
alpha Foetoprotein 
alpha foetoprotein 
alpha fetoproteins 
Alpha-fetoprotein 
alpha-fetoprotein 
Alpha Fetoproteins 
Alpha-Fetoprotein 
Alpha-fetoprotein NOS 
Alpha Fetoprotein 
alpha-fetoprotein 
ALPHA-FETOPROTEIN 
Alpha Fœtoprotein 
… 



NLP Application - 1 

Behcet Syndrome 
(C0004943) 

Behcet Syndrome 

NLP 

Presenter
Presentation Notes
Lexical Tools are designed to provide some fundamental function for NLP
One of the most common NLP application is to search the meaning (concept) of a term. For example, … 
Need something more powerful than exact match




NLP Application - 1 

• UMLS Lexical Variants: 

Behcet Syndrome 
(C0004943|L0004943) 

Behcet Syndrome|S0018227 
Behcet's Syndrome|S0018228 
Behcets Syndrome|S0018229 
BEHCET SYNDROME|S0357516 
Behcet's syndrome|S0358685 
Behcet's syndrome, NOS|S0472369 
behcet syndrome|S11855409 
behcet's syndrome|S11855411 
behcets syndrome|S11855414 
syndrome behcet's|S11943704 
Behcet syndrome|S1624748 
Behçet's syndrome|S3638540 

Presenter
Presentation Notes
About 12 different lexical variants are collected in UMLS-Metathesaurus, includes
Apostrophe, S, Upper case, Not otherwise Specified, reverse order, and non-ASCII unicode, etc.




NLP Application - 1 
• Other Lexical Variants: 

Behcet Syndrome 
(C0004943|L0004943) 

Behcet Syndrome|S0018227 
Behcet's Syndrome|S0018228 
Behcets Syndrome|S0018229 
BEHCET SYNDROME|S0357516 
Behcet's syndrome|S0358685 
Behcet's syndrome, NOS|S0472369 
behcet syndrome|S11855409 
behcet's syndrome|S11855411 
behcets syndrome|S11855414 
syndrome behcet's|S11943704 
Behcet syndrome|S1624748 
Behçet's syndrome|S3638540 

Behçet syndrome 
behçet syndrome 
BEHÇET SYNDROME 
… 

Presenter
Presentation Notes
On the top of it, users may be very creative and create their own lexical variants..




NLP Application - 1 

Behcet Syndrome 
(C0004943) 

Behcet Syndrome 
Behcet's Syndrome 
Behcets Syndrome 
BEHCET SYNDROME 
Behcet's syndrome 
Behcet's syndrome, NOS 
behcet syndrome 
behcet's syndrome 
behcets syndrome 
syndrome behcet's 
Behcet syndrome 
Behçet's syndrome 
… 

NLP 

Presenter
Presentation Notes
How does the NLP system to handle all types of lexical variants form the user input and find the correct concept?




Metathesaurus 
Strings norm Normalized string index 

Normalized word index 

WordInd 

MRXNS.ENG 

MRXNW.ENG 

NLP Application - 1 

Presenter
Presentation Notes
One of the common technique used in NLP is normalize. 
The norm program normalizes the Metathesaurus strings to produce the normalized string index.
Each normalized string is also associated with three types of identifiers, a concept identifier (CUI), a lexical term identifier (LUI), and a string identifier (SUI). These ids are keys into all the other tables.  
The normalized string index is then broken into a normalized word index via wordInd, carrying along the identifiers.




                                                                                      
 
 
 
 
 
 

Norm 
term 

ENG|behcet syndrome|C0004943|L0004943|S0018227| 
ENG|behcet syndrome|C0004943|L0004943|S0018228| 
ENG|behcet syndrome|C0004943|L0004943|S0018229| 
ENG|behcet syndrome|C0004943|L0004943|S0357516| 
ENG|behcet syndrome|C0004943|L0004943|S0358685| 
ENG|behcet syndrome|C0004943|L0004943|S0472369| 
ENG|behcet syndrome|C0004943|L0004943|S11855409| 
ENG|behcet syndrome|C0004943|L0004943|S11855411| 
ENG|behcet syndrome|C0004943|L0004943|S11855414| 
ENG|behcet syndrome|C0004943|L0004943|S11943704| 
ENG|behcet syndrome|C0004943|L0004943|S1624748| 

NLP Application - 1 

Presenter
Presentation Notes
 In the database table, it will lookslike this with normalized term as key
 All entries that share the normalized form are retrieved from the normalized string index. 
The string unique identifiers to these rows are used as key to retrieve the String name




NLP Application - Norm 

norm 
Normalized string index 

Normalized word index 

Metathesaurus 
Concepts 

Query Norm 
term 

Behcet Syndrome 
(C0004943) 

Behcet’s 
Syndrome 

behcet syndrome 

Presenter
Presentation Notes
Here is a example of the application. 
Application developers put the norm program between queries and the Metathesaurus. 
First of all, user input a term to search for Metathesaurus concept.
Term are normalized and form the query.
Normalized queries are then used get entries from either the normalized string or word index to get the ids to retrieve Metathesaurus concept information. 
Metathesaurus concept information is then returned to satisfy the request.



NLP Application – 2 

? NLP 

• uricosuric 
• infected ear 
• Pneumonia due to other virus 
• … 

Presenter
Presentation Notes
So, normalize works really well.
However, it only work if the variants relationship is coded in  your database (Ontology - UMLS)
It won’t work otherwise. 
This is when a query expansion come into to the place




• uricosuric 
• infected ear 
• Pneumonia due 
to other virus 

• … 

lvg Normalized string index 

Metathesaurus 
Concepts 

NLP Application – 2 

Norm 

• uricosuria 
• infection ear 
• Pneumonia due 
to other viral 

• … 
 

• uricosuria 
• ear infection 
• other pneumonia 
viral 

• … 
 

• uricosuric  
=> C0151582|Uric acid crystalluria 
• infected ear 
=> C0699744|Infection of ear 
• Pneumonia due to other virus 
=> C0348677|Other viral pneumonia 
• … 

Presenter
Presentation Notes
So, it seems normalize works really well.
However, it only work if the variants relationship is coded in  your database (topology - UMLS)
It won’t work otherwise. 
This is when a query expansion come into to the place
“due to” is changed to “by” and then removed 




lvg 

Metathesaurus 
Concepts 

Result: concept 

NLP Application – 2 
(Query Expansion - STMT) 

• synonyms 
• acronyms 
• expansions 
• inflections 
• derivations 
• … 

Input term 

Normalized string index Norm 

Presenter
Presentation Notes
Synonyms: surgery -> procedure -> operation
Acronyms or abbreviation (expansion) -> HX -> history




 The SPECIALIST NLP Tools 

The SPECIALIST LEXICON Text Tools NLP Applications 

Lexical Tools LexBuild 

• Lexical Systems Group: http://umlslex.nlm.nih.gov 
• The SPECIALIST NLP Tools: http://specialist.nlm.nih.gov 

 

http://umlslex.nlm.nih.gov/lexBuild
http://umlslex.nlm.nih.gov/lexicon
http://umlslex.nlm.nih.gov/lexCheck
http://umlslex.nlm.nih.gov/lvg
http://lexlx1.nlm.nih.gov/LexSysGroup/Projects/TC/current/index.html
http://lexsrv3.nlm.nih.gov/LexSysGroup/Projects/numbers/current/
http://umlslex.nlm.nih.gov/textTools
http://umlslex.nlm.nih.gov/gSpell
http://lexsrv2.nlm.nih.gov/LexSysGroup/Projects/scrt/current/
http://umlslex.nlm.nih.gov/lexAccess
http://umlslex.nlm.nih.gov/
http://specialist.nlm.nih.gov/


Demo 



Questions 

• Lexical Systems Group: http://umlslex.nlm.nih.gov 
• Lexical Tools: http://umlslex.nlm.nih.gov/lvg 

 

http://umlslex.nlm.nih.gov/
http://umlslex.nlm.nih.gov/lvg
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