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| ntroduction




What does UMLS stand for?

[ Unified
[ Medical
[ anguage

[ System

UMLS®
Unified Medical Language System®
UMLS Metathesaurus®




M otivation

[Started in 1986
[_National Library of Medicine
[“1L.ong-term R& D project”

«[...] the UMLS project is an effort to overcome two significant
barriers to effective retrieval of machine-readable information.

* The first is[the variety of ways the same concepts are expressed |
In different machine-readable sources and by different people.

» The second is the [diStfiBUEOR]of useful information among many
disparate databases and systems.»




The UMLS In practice

[ Database
o Series of relational files

[ Imterfaces
o Web interface: Knowledge Source Server (UMLSKYS)
o Application programming interfaces
(Java and XML -based)
[ Applications
e lvg (lexical programs)
o MetamorphoSys (installation and customization)

The UMLS s not an end-user application




Overview through an example




Addison’ s disease

[ Addison'sdiseaseisarare
endocrine disorder

[ Addison's disease occurs 5
when the adrenal glands s EORES  TnEedld
do not produce enough of adrenal

the hormone cortisol

[_For this reason, the
disease Is sometimes
called chronic adrenal
Insufficiency, or
hypocortisolism




Adrenal insufficiency Clinical variants

Primary / Secondary

 Primary: lesion of the
adrenal glands themselves el

» Secondary: inadequate A\
secretion of ACTH by the e S

Parathyroid gland
Thyraid gland

pituitary gland . FE"—I||_ Thymus gland
\ B I ped

i |

[ Acute/ Chronic A |
[Isolated / Polyendocrine 7 I. i FAenal gind
deficiency syndrome | W

I.jll'l.ﬂ nl'l
(femala)

Tests
(male}

adam.com




Addison’s disease: Symptoms

[Fatigue
[ Weakness
[ Llow blood pressure

[ Pigmentation of the skin (exposed and non-
exposed parts of the body)




AD Iin medical vocabularies

[—Synonyms; different terms
o Addisonian syndrome
e Bronzed disease
o Addison melanoderma
o Asthenia pigmentosa
o Primary adrenal deficiency
o Primary adrenal insufficiency
o Primary adrenocortical insufficiency

e Chronic adrenocortical insufficiency |
[ Contexts: different hierarchies

eponym

Ssymptoms

clinica
variants




Organize terms

[—Synonymous terms clustered into a concept
[Preferred term
—Unique identifier (CUI)

- Addison Disease D000224

. Primary hypoadrenalism 10036696
Primary adrenocortical insufficiency I1CD-10 E27.1

- Addison's disease (disorder) SNOMED CT 363732003

C0001403

Addison's disease




SNOM ED International

Diseases/Diagnoses

\

Diseases of the endocrine system

_

Diseases of the Adrena Glands

Y

Addison’s Disease




Diseases

Endocrine Diseases

/

Adrena Gland Diseases

Adrenal Gland Hypofunction

ey

Addison’s Disease




Endocrine disorder

/

Adrenal disorder
/

Adrenal cortical disorder

Adrenal cortical hypofunction

Addison:s Disease




Read Codes

Endocrine disorder

/

Disorder of adrenal gland

Hypoadrenalism

e
Adrenal Hypofunction

/

Corticoadrenal insufficiency

Addison:s Disease




Disorders of other
endocrine gland

/

Other disorders of
adrenal gland

Primary adrenocortical insufficiency




Organize concepts

[ Inter-concept
relationships. hierarchies
from the source
vocabularies

[ Redundancy: multiple
paths

[ ®ne graph instead of
multiple trees
(multiple inheritance)




Organize concepts

Adrena Gland Diseases

Adrenal Cortex Diseases
|

SNOMED |

M eSH l

\ 4
AOD Hypoadrenalism
Read Codes I

v

Adrenal Gland Hypofunction
A :
Adrenal cortical hypofunction [«

Addison’s Disease




Relate to other concepts

[—Additional hierarchical relationships

e link to other trees
o make relationships explicit

[_Non-hierarchical relationships
[ Co-occurring concepts
M apping relationships




Endocrine System

Abdominal organ

Endocri nW

Adrena Glands

Adrena Cortex

\Adrena] Gland Hypofunction
—

Diseases

Endocrine Diseases

\

Adrenal Dysfunction

i

Adrena Gland Diseases

Adrenal Cortex Diseases

Disorders of other
endocrine gland

Y

Adrenal Cortex Dysfunction /

Y

Hypoadrenalism

Other disorders of
adrenal gland

Adrenal cortical hypofunction

/

Secondary hypocortisolism

relate to other concepts

Addison:s Disease

Addison’ s disease due to autoimmunity




Categorize concepts

High-level categories

Disease or Syndrome

(semantic types)
[Assigned by the
M etathesaurus editors

[ Independently of the
hierarchies in which these
concepts are located

Diseases

Endocrine Diseases

Adrena Gland Diseases

Adrenal Gland Hypofunction

Addison’s Disease




How do they do that?

[Lexical knowledge

[—Semantic pre-processing

C UMLS editors




| exical knowledge

éAdrenaI gland diseases

: Adrenal disorder
: Disorder of adrenal gland

i Diseases of the adrenal glands
i C0001621




Semantic pre-processing

[ Metadata In the source vocabularies

[ Tientative categorization

[Positive (or negative) evidence for tentative
synonymy relations based on lexical features




Additional knowledge: UMLS editors

Adrena Gland Diseases

Adrenal Cortex Diseases

Y

Adrenal Cortex Dysfunction

Hypoadrenalism

Other disorders of
adrenal gland

Adrenal Gland Hypofunction

—
Adrenal cortical hypofunction

Addison:s Disease




UMLS Summary

[—Synonymous terms clustered into concepts
—Unique identifier

[_HAner granularity

[Broader scope

[ Additional hierarchical relationships
[ Semantic categorization




UMLS Knowledge Sources




UMLS 3 components

M etathesaurus

o Concepts
e |nter-concept relationships

[—Semantic Network
e Semantic types
o Semantic network relationships

“iexical resources
o SPECIALIST Lexicon
e Lexical tools




UMLS Metathesaurus




Metathesaurus Basic organization

[ Goncepts
e Synonymous terms are clustered into a concept

e Properties are attached to concepts, e.qg.,
= Unique identifier
= Definition

Relations

o Concepts are related to other concepts

« Properties are attached to relations, e.g.,
= Type of relationship
= Source




Source Vocabularies (2005AB)

183 source vocabularies contributing concept
names

=80 families of vocabularies
o multiple trandations (e.g., MeSH, ICPC, ICD-10)

o Variants (American-English equivalents, Australian
extension/adaptation)

» Subseguent editions usually considered distinct families
(ICD: 9-10; DSM: I11R-1V)
[Broad coverage of biomedicine

[ Common presentation

= e

/ I
NLM




Biomedical terminologies

[ General vocabularies
o anatomy (UWDA, Neuronames)
o drugs (RxNorm, First DataBank, Micromedex)
o medical devices (UMD, SPN)

[ Several perspectives
e Clinical terms (SNOMED CT)
« Information sciences (MeSH, CRISP)
o administrative terminologies (ICD-9-CM, CPT-4)
» data exchange terminologies (HL7, LOINC)




Biomedical terminologies (cont’ d)

[—Specialized vocabularies
« nursing (NIC, NOC, NANDA, Omaha, PCDYS)
o dentistry (CDT)
e oncology (PDQ)
e psychiatry (DSM, APA)
o adverse reactions (COSTART, WHO ART)
o primary care (ICPC)
[ Tierminology of knowledge bases (Al/Rheum,
DXplain, QMR)

The UMLS serves as avehicle for the regulatory standards
(HIPAA, CHI)




Addison’s Disease: Concept

Disease or Syndrome

Addison’s Disease

SNOMED
M eSH
AOD

ADRENAL INSUFFICIENCY (ADDISON'S DISEASE)

: ADRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE
i Addison melanoderma

i Melasma addisonii

. Primary adrenal deficiency

: Asthenia pigmentosa

i Bronzed disease

: Insufficiency, adrenal primary

i Primary adrenocortical insufficiency

. Addison's, disease

MALADIE D'ADDISON - French

i Addison-Krankheit - German

: Morbo di Addison - Italian

i DOENCA DE ADDISON - Portuguese
ADDISONOVA BOLEZN' - Russian
ENFERMEDAD DE ADDISON - Spanish

Read Codes C0001403

A disease characterized by hypotension, weight loss, anorexia,
weakness, and sometimes a bronze-like melanotic
hyperpigmentation of the skin. It is due to tuberculosis- or
autoimmune-induced disease (hypofunction) of the adrenal
glands that results in deficiency of aldosterone and cortisol. In
the absence of replacement therapy, it isusually fatal.




Metathesaurus Concepts

(2005AB)

[ Concept (~1.2M) CUI

e Set of synonymous
concept names

CTerm (=4.2M) LUI
o Set of normalized names

CString (—=4.8M) SUI

A 0000001 headache
A 0000002 headache
S0000001

(source 1)
(source 2)

A 0000003 Headache
A 0000004 Headache
500/0(0/00

(source 1)
(source 2)

L 0000001

« Distinct concept name
Atom (~-5.6M) AUI

A0000005 Cephalgia
S00/0/00/0X

(source 1)

00/0/0/00)

o Concept name
In agiven source

0{0/0/0/0/0/011




Cluster of synonymous terms

Concept
C0001403

L0001403

Term
L 2799243

Term
L0494940

Term
L0494851

Term
L0585243

Term
L1229627

Term
L5345155

S0354372 Addison's disease
S0010792 Addison Disease
S0010794 Addison's Disease
S0010796 Addisons Disease
S0033587 Disease, Addison
S0352253 ADDISON'S DISEASE

S3341310 Addison's disease (disorder)

S5907336 Primary Adrenocortical Insufficiency
S5901878 Insufficiencies, Primary Adrenocortical

S5907334 Primary Adrenal Insufficiency
S4094828 adrenal; insufficiency, primary

S5907343 Primary Hypoadrenalism
S5901432 Hypoadrenalism, Primary

S1471573 Addison-Krankheit

S6107160 Maladie d'Addison




Metathesaurus Evolution over time

[—Concepts never die (in principle)
o CUlsare permanent identifiers

[What happens when they do die (in reality)?
o Concepts can merge or split
e Resulting In new concepts and deletions

Addizon's disease, NOS
C0271/5

Addison's disease
C0001403 ‘ O () R R 2 R

(AN

1992 1993 1994 1995 1996 199/ 1998 1999 ...




Metathesaurus Relationships

Symbolicrelations;  ~9 M pairs of concepts

[ Statistical relations: ~7 M pairs of concepts
(co-occurring concepts)

M apping relations: 100,000 pairs of concepts

[ Gategorization: Relationships between concepts
and semantic types from the Semantic Network




Symbolic relations

[ Relation
o Pair of “atom” identifiers
e Type
o Attribute (if any)
o List of sources (for type and attribute)

[ Semantics of the relationship:
defined by its type [and attribute]

Source transparency: the information
IS recorded at the “atom” level




Symbolic relationships Type

[Hlierarchical
e Parent/ Child PAR/CHD
« Broader / Narrower than RB/RN
[ Derived from hierarchies
o Siblings (children of parents) SIB
[ Associative
o Other RO

[ Various flavors of near-synonymy
o Similar RL
e Source asserted synonymy gy
« Possible synonymy RO




Symbolic relationships Attribute

[Hierarchical
e 1sa(Is-a-kind-of)
e part-of
[Assocliative
« |location-of
o Caused-by
o lreats

[ Gross-references (mapping)




Semantic Types Anatomical
Structure

Fully Formed :
Anatomical Embryonic

Structure :
Structure Di o

{ Syndrome

_|Body Part, Organ o

Organ Component : Pharmacologic Population Semantic
Substance Group Network

\ Metathesaurus

Viscus ] j
Angina
K? Pectoris /
Cardiotonic/
Tissue
Donors




UMLS Semantic Network




Semantic Network

[—Semantic types (135)

e lree structure

e 2 maor hierarchies
= Entity
— Physical Object
— Conceptua Entity
= Event
— Activity
— Phenomenon or Process




Semantic Network

[—Semantic network relationships (54)
e hierarchical (isa=isakind of)
= among types
— Animal isa Organism
— Enzyme isa Biologically Active Substance

= among relations
— treats Isa affiects

e Non-hierarchical
= Sign or Symptom diagnoses Pathologic Function
= Pharmacologic Substance treats Pathologic Function




“Biologic Function” hierarchy (isa)

Biologic Function

Physiolog

¢ Function

Pathologic Function

Organism
Function

Organ
or Tissue
Function

Cdl
Function

Molecular
Function

Cell or
Molecular
Dysfunction

Disease or
Syndrome

Genetic
Function

Experimental

Model of
Disease

Mental or
Behavioral
Dysfunction

Neoplastic
Process




Assoclative (non-1sa) relationships

Organism

evaluation of | Eralegie |
. property of Finding ) Function
evaluation of

Attribute

Anatdmi ca Laboratory or Sign or disrupts | Physiologic Pathologic
Structure Test Result Symptom =] Function Function

disrupts Injury or | - location of
Embryonic Anatomical Fully Formed Poi sc:nmg ’ :
Structure Abnormality A natomical

Structure

" co-occurs with

conceptual

Congenital Acquired  conceptual ;?2;‘32; Body Location |/

Abnormality | | Abnormality or Region
Body :

" Substance | Body Sp_ace B ad] acent to
or Junction

Body System

| Body Part, Organ or i Cell location of
Organ Component Component

conceptual ..
part of

part of part of




Why a semantic network?

[—Semantic Types serve as high level categories
assigned to M etathesaurus concepts, independently
of their position in a hierarchy

A relationship between 2 Semantic Types (ST) isa
possible link between 2 concepts that have been
assigned to those STs

e Therelationship may or may not hold at the concept
level

o Other relationships may apply at the concept level




Relationships can inherit semantics

Semantic Network

Fully Formed . — |Biologic Functu?\n]

Anatomical -
location of :
Structure . : : 1Sa
Y . [Pathol ogic Functlonlf

A

1S3 [ Body Part, Organ, | -
or Organ Component| .~ Disease or %/ndromejf

“ Adrenal
ACdrenaI Cortical
ortex hypofunctio

|location of
Metathesaurus




SPECIALIST Lexicon

and lexical tools




SPECIALIST Lexicon

[ Content

e ENnglisn lexicon
 Many words from the biomedical domain

200,000+ lexical items
[ Word properties

e morphology

e oOrthography

e Syntax

[ Used by the lexical tools




Morphol ogy

[Imflection
e NOUN nucleus, nuclei
o VErb cauterize, cauterizes, cauterized, cauterizing

e adjective red, redder, reddest

Derivation
e vVerb &= Noun cauterize -- cauterization
« adjectivess noun red -- redness




Orthography

—Spelling variants
e O€/e
o a€le
e ISEfize
e genitive mark

oesophagus - esophagus
anaemia - anemia

cauterise - cauterize

Addison's disease
Addison disease
Addisons disease




Syntax

[—Gomplementation

e VErbs
= Intransitive I'll treat.

= transitive He treated the patient.
- ditransitive He treated the patient with a drug.

e [NOUNS
= prepositiona phrase

Valve of coronary sinus

Position for adjectives




L exical tools

[ Tio manage lexical variation in biomedical
terminologies
[ Major tools
o Normalization

e |ndexes
e Lexical Variant Generation program (lvg)

[ Based on the SPECIALIST Lexicon
[Used by noun phrase extractors, search engines




Normalization

Remove genitive >

Remove stop words >

Lowercase :>

Strip punctuation :>

Uninflect :>
Sort words :>

Hodgkin's diseases, NOS

\/

Hodgkin diseases, NOS

V.

Hodgkin diseases,

V.

hodgkin diseases,

7

hodgkin diseases

Vi

hodgkin disease

\/

disease hodgkin




Normalization:

. Hodgkin Disease

. HODGKINS DISEASE

. Hodgkin's Disease

. Disease, Hodgkin's

- Hodgkin's, disease

. HODGKIN'S DISEASE

. Hodgkin's disease

- Hodgkins Disease
- Hodgkin's disease NOS !
. Hodgkin's disease, NOS
. Disease, Hodgkins :
. Diseases, Hodgkins

- Hodgkins Diseases

- Hodgkins disease

. hodgkin's disease

. Disease, Hodgkin

normalize disease hodgkin




Normalization Applications

[ Model for lexical resemblance

Help find lexical variants for aterm

o Termsthat normalize the same usually share the same
LUI

Help find candidates to synonymy among terms
Help map Input terms to UML S concepts




| ndexes

[ Word index

e Word to Metathesaurus strings
e one word index per language

_Normalized word index

o normalized word to Metathesaurus strings
e English only

[ Normalized string index
o Normalized term to M etathesaurus strings
o English only




L exical Variant Generation program

[ Tiool for specialists (linguists)
[ Performs atomic lexical transformations

e generating inflectional variants
o lowercase

Performs seguences of atomic transformations

o aspecialized seguence of transformations provides the
normalized form of aterm (the norm program)




UMLSINn action

MetaMap




MetaMap Motivation [Aronson, AMIA, 2001]

[ Tierm extraction
e |dentifying UMLS concepts from text

[ Usage

e Information indexing and retrieval
 Knowledge extraction / discovery
e Semantic interpretation

[ Characteristics
e Linguistic approach
o Based on UMLS knowledge sources




MetaMap Methods

[Parsing
« Shallow syntactic analysis
o SPECIALIST lexicon
e Xerox part-of-speech tagger
[ Mariant generation
[Candidate retrieval
o Retrieve candidate terms containing at least one variant

[ OCandidate evaluation

o Rank candidate terms with respect to closeness to input
text (centrality, variation, coverage, and cohesiveness)




MetaMap Example

Molluscum Contagiosum

: — C0026393
Pox virus (Poxviridage)

C0032868

Disease
. C0012634

Molluscum contagiosum|is a

2 POXVI rusl of the Molluscipox

virug

produces albenign self-limited papular eruption

imultiple umbilicated cutaneous tumors‘

coze0037 | Multiple tumors

cooz7286 | Cutaneous tumor

coz221912 | Cutaneous

\00037267 Skin

Papular eruption

Cutaneous eruption

Benign

Papular

causes
C0015127
Causing
C0678227

Causation

C0085978

\WATES

C0042776

C0221202

C0332474

C0205183

C0332564




Semantic Network

locationof | Pathologic
~#| Function

*| Body Part, Organ, —
[or Organ ComponenJ Disease or
: _ Syndrome
tation of Vzailashe

Process
Finding

Virus

Pox virus Papular eruption Molluscum Multiple | | Cutaneous
(Poxviridae) Contagiosum tumors tumor

Cutaneous
eruption

Metathesaurus




Using MetaMap MMTX

Requires UMLS license
Jjocal implementation (Java-based)

Provides
« Stand-alone application
o API for integrating in other applications

http://mmtx.nlm.nih.gov




Conclusions




|ntegrating subdomains

Clinical
repositories

Genetic
\ knowledge bases

Other [ SNOMED }
subdomains

Biomedica
literature

NCBI
Taxonomy

Model
organisms

Genome
annotations




|ntegrating subdomains

Clinical
repositories

Genetic
knowledge bases

Other
subdomains

Biomedica
literature

Model
organisms

Genome
annotations




Contact: olivier@nlm.nih.gov

Welh: mor.nlm.nih.gov

%@ == e e e

NATIONAL Liste_r Hill National Cente_r |
I[IBRARYOF for Biomedical Communications
MEDICINE Bethesda, Maryland - USA
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Knowledge Source Server

Web Interface

http://umlsks.nim.nih.gov




UMLS Knowledge Source Server Home Page

UMLS Knowledge Source Server (UMLSKS)

DA E 20028C 200240 2003488 20024 F 2003480 200448 8 200448 F

Semantic Network SPECIALIST Lexicon

UMLEEKS VWersion ¢.2.2

Metathesaurus

TBILE Eeleases: 2

Abhout the UMLSKS

= Home

e Cyerviews

* Frequently Asked Questons
+ Edit Wiewrs/Profile

= UNLE
= Developer’s AP

Documentation

+ User’s Guide

Enowledee Sources

= Developer’s Guide
= Developer’s APl Javadocs

» UMLE Documentation Set

Select UMLE
Release:

Enter search
valne:
Metathesaurus

Concept
Searnch

SPECIALIST
Lexicon
Search

mearch Tips.,., Search Tips..

=mearch Tips..,

Advanced Searches

Metathesamms Advanced
Search

Facilitates advanced
searching of the UMLS
Ietathesaurus, including
restricting vocabularies,
performing batch searches,
performing XML queries, a
using a command-line type

Semantic Network Browser

= NLP & Lexical Resources
= Semantc Metwrork Resources

b Metathesauris Resources

= 2004 AB Metathesaurus now available to
download and searching for those that have
signed the new license agreement!

= UMLSES Version4 .3 released on August

30,2004 for 2004 A B dowmload access and
searching,

Allowrs browsing of the :
hierarchies for the Semantiq
Metwrork.




B {UMLS_2002} UMLS® Semantic Navigator = [2.07] - Netscape 6 - 0| x|
==l =l _|

FY
—

Sihlings {Other Related
DISEASES OF THE IMMUNE SYSTEM: Concepts

Hypoadrenalism Collagen Dizseases GENERAL TERMS Adrenal Cland Disease:

Concepis & Ideas

. Disorders
e Clinical

syndromes o Addisonian
Crisis o
SAutoirntnnte

- i syndrome Type
] ﬂEqU.]I’Ed Irpc,'l:unctiﬂn Autoimmune Dizeases Other d|5ﬂ;ﬂl:|;nr; ﬂ'l: adrenal II

Irmmunodeficiency Polyglandular =

e ¢ Tuberculosis ©
Arcute adrenal :
ﬁt_id_:lstlnlan Tubercuylous
s / Addizon's

Disorders

Adrenal
atrophy @ Addison's Disease

Adrenal |_ (5 other related
calcification =

Adrenal r .
hemorthage 0-0CCUWITIng
Adrenal Concepts
infarction =
Adrenal Anatomy
m=nufficiency
due to adrenal s Adrenal
metastasis o Cortex [14] =
Adrenogenital Adrenal
Syndrome @ Glands [17] =
Allergic Lover [2] @
arthritis ison s LEGEND Tears hody
angelrmar : = substance [2] =
Syx%drnme o Start agair | Apply new paranneters | Similar Concepts Closest MeSH 5
Asperger Restrictto [y, =] Terms Chromogome [3]
||

disease ©

vocahulary: 2
syndrome Highlight | e * Adrenal cortical
wlx @ vocahulary:

hypofunction & Main Headings Clitrnls o
*» Autoerythrocyte | | UMLS data: | UMLS_2002 x| | Drugs

sensitivit ™| Type of _ (1 concept) [>|  Addison's Disease [~
A ] 3 ],iy::a:.c],jﬂl @ 41 Parent/Child omly © (4] I [ ] 1 []
B & 2 OF BN | bocument: Done (25 secs) == |




Knowledge Source Server

Application Programming Interface




UMLSKS API basics

[ Remote server at NLM
- ocal application connected through

Java RM |
[_Java-based applications

[_Developer’s Guide;
Chapter 3

[ Set of Java classes
(part of the UMLSKS API
download)

[ Detalled Javadoc
documentation online and with
APl download

TCP/I P socket
[ XML-based queries
[_Developer’s Guide: Chapter 5
[ XML schema

[ Socket server
e Host: umlsks.nlm.nih.gov
o Port: 8042




Documentation

Developer’s Guide > Ssers Gulde
= Developer's Guide

e 1. Introducton
UMLS Knowledge Sour¢| 5 7 zrTing the UnLSKS

UMLEES Wersion4.2.2  UBLE Eeleases: 2002 2002ZAE 2002AC 2003 - -
3. Buldding UMLKS Sofowrare

Applicatons
= Home Print/Text Wersion Table o 4 Usmg t.h'E' }:Ill'llﬂ" Q.IJ'E'I}I‘ F&':'-]]J.Uﬂ.lr

> Overvievr 5. Using the UMLEKS Socket Server

= Frequently Asked Questions
T . This guide descibes the installag 1
> Edit Views/Profile Knowledge Source Senver (TLE] b U Illlll]: L S I:I I:' C-'L]ITI E-Illt El.thII'.I. S E—t

Listar

Audience
» UMLE Enowledge Sources The andience for this guide is developers of UNMLSKS applications using the URALSKS AFL
» Developer’s AP Release Notes
. Flease refer to the Felease Bulletn for a detailed list of feamres, bug fizes, and known problems with

s e e VISR
= User's Cuide How to Use Thiz Guide

—— This manmal contains the following chapters: n
> Developer’s Guide N ® Chapter1 - Introducton describes the basic features and architectire

1. Introduction of the UMLSES.

2. Installing the URLESES

3. Building UMLEKS Sottware
Applicarions
4. Using the XML Guery Facliny

® Chapter 2 - Installing the UMLEKS provides administrators
mstmetons on nstalling and taloring & UMLEKS mstallation.

® Chapter 3 - Building UMLEKS Sofaware Applicadons descibes the
funcons available to developers wantng to interface to the UMLIES

3. Using the UMLSKS Socket Server) through snother Jave. program.
ocumentaion set ® Chapter 4 - Using the XML Query Faclity descrbes how to nse the
querying facility of the UMLBKS wherein nsers build XML queries to
be executed.
= MLP & Lexical Resources ® Chapter 5 - Using the UMLEKS Socket Server desonbes how to nse
v Semantic Network Resources the socket SErVer to Pass HWL formatted u:u:urmngmds or
cornmand-line type queres (e.g ks —meta - ¢ alds) that are to be




MetamorphoSys




What 1s M etamorphoSys?

[ Tiool distributed with the UMLS

[ Multi-platform Java software

The UMLS installation and customi zation wizard

» Installs Knowledge Sources to local storage
e Subsets and customizes alocal Metathesaurus




Why use M etamorphoSys?

Customize the Metathesaurus

[ Tio remove terminology that is unhelpful, or even

harmful, to your needs and purposes
[ Tio comply with terms of license agreement
Changing Default Settings

[Tio alter the preferred name

[Tio alter suppressibility of specific source term
types




References




References

CUMLS

umlsinfo.nlm.nih.gov

CUMLS browsers
(free, but UMLS license reguired)
o Knowledge Source Server: umlsks.nlm.nih.gov

e Semantic Navigator:
http://mor.nlm.nih.gov/perl/semnav.pl

o RRF browser
(standalone application distributed with the UMLS)
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