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Abstract 
 The  science  of  medicine  is  constantly  evolving  and  as  a  result  new  areas  of  

interest, new trends and products appear. At the same time, these fields bring new 

concepts relating to them, which appear more frequently in scientific bibliography. 

The purpose of this work is the processing of collections of medical texts, and the 

extraction of simple or complex medical conditions than these. Also a further aim of 

this work is to create an information retrieval system (IR), to retrieve documents 

referred to medicine. The realization of these two objectives is expected to have 

immediate application to the field of biomedicine, and to help scientists in the 

automatic identification of medical terms in medical texts. 

 
 
 
Keywords 
Information retrieval system, index, indexing, search, query, identification of 

biomedical entities 
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1.10.1 TF-IDF 

 TF-IDF  

.   

 

.   TF   term  

frequency,   IDF   

 inverse document frequency, . (Hand, 

Mannila, & Smyth , 2001)  

 

,  

.  TF-IDF  

 

.  

. 

 (TF)  

’ .  
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 ti  dj.  
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n
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 jin ,  dj,  

 dj. 
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 IDF : 

jij
i dtd

D
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log  

 |D|  

 ti,  

 0, jin . 

, , tf – idf,  : 

ijiji idftfidftf ,, . 

 

 TF-IDF  

 ( )  

. 

 

1.10.2 Okapi BM25 
 Okapi BM25  

,  

,  

.  

 '70  '80  Stephen E. Robertson, 

Karen Spärck Jones, . 

 BM25. , 

 ‘Okapi BM25’,  

Okapi,   London’s City  '80  

 '90,   

.  
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)1(),(
)(),(
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1.11.1 Egothor 
 Egothor , ,  

 Java.  

 

, .  

, , peer-to-peer HUB, , ,  

 

. 
 Egothor :  

•  Java ,  

.  

•  

. 

•  64-bit. 

• , Xdelta. 

• . 

• ,  

HTML, PDF, PS, DOC  XLS.  

• ,  

 robots.txt. 

• ,  Golomb, Elias-

Gamma, Block coding. 



  35  

•  Boolean  

 Boolean . 
:   1.x   

 egothor.sf.net,   2.x   
. (http://www.egothor.org/index.shtml) 

 

 

1.11.2 ht://Dig  
 ht://Dig  

.  

 

 Lycos, Infoseek, Google  AltaVista.  

, 

, . 

 WAIS 

,  ht://Dig  

.  

 http. 

 ht://Dig  San Diego  

 

. 

 

. 

• :  ht://Dig  

 

WWW.   

• :   GNU  General  

Public License. 

•  robots.txt. 

•  Boolean:  

 Boolean.  

• :  

 

 HTML.   
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• :  
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 (  

):  

  (exact) 

  (soundex) 

  (metaphone) 

  ( ) 

  

  

  

•  HTML:  HTML  

.   

•  HTML:  

 HTML.  

 

 

.   

• : 

 HTML 

 

.  

• :  

ht://Dig  

.  

 

.   

• :  

 

URL .  
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• :  

.  

 GNU Public License  2.0. 

• :  

,  

 

.   

•  ISO-Latin-1:  

 SGML  "&agrave"  ISO-Latin-1 

.   

.  ht://Dig  

Unix   C ++. ,  

 Unix,  C  

 C++. (  C  

 GNU). 

 

 Unix.  Linux  

gcc/g++,  ht://Dig  ( )  

:  

 Sun Solaris SPARC 2.X (  gcc/g ++)  

 Sun SunOS 4.1.4 SPARC (  gcc/g ++ 2.7.0)  

 HP/UX 10.X  (  gcc/g ++)  

 IRIX 5,3  6.X (  SGI g ++.)  

  Linux (  gcc/g ++) 

  BSD,  BSDI  

MAC OS  (  gcc/g ++)  

 ht://Dig .   

 ht://Dig  

.  

. ,  

.   

 

. 

(http://www.htdig.org/main.html) 
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) , ,  
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.  
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,  
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,  

,  

.  

 Lemur  

 

 

. , ,  

.  

 Lemur   

.  IR,  IR,  

IR ,  IR  

, ,  

.  Lemur ,  

, , .   

 Lemur  
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. ,  Lemur  

 LM  IR,  
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.  

 Lemur  ‘ ’   

 (  

 CMU  UMass).  Windows, 

, ,  

.  

 Lemur  

: 

• :  

 ,  

  

  (stopword, , ) 

   

 ,  

  

  

  

  

• :  (TF/IDF, Okapi,  InQuery)  

   

   

  (KL- )  

   

   

   

•  IR: 

   

  (CORI)  

  (CORI,  

)   
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•   

•  

 Lemur  

 

.   

 Lemur  C++, (  GUI  

Java/Swing.).  Windows XP, Linux (  

x86_64), MAC OS/X  Solaris.  

,  

 Lemur   Cygwin,   

Windows 2000,  Windows NT. (http://www.lemurproject.org/lemur/) 

 

 

1.11.4 Sphinx 
 Sphinx ,  

 GPL 2.  ( .  

) .  

, ,  

,  

.  Sphinx  

 SQL  

.  

 

 MySQL,  

 PostgreSQL,  XML. 

.  

 API  PHP, Python, Perl, Ruby, 

Java,  pluggable  MySQL.  

, Sphinx  

SQL Phrase Index. 
 Sphinx : 

•  (  10 /SEC  CPUs)  

•  (avg  0,1 sec  2-

4GB )  
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•  (  100 G ,  100 M  

 CPU)  

•  

 

•  

•   

•  MySQL  pluggable  

  

•  boolean, ,   

•   

•  ( , 

timestamps, .)  

•  (stopwords)  

• -byte  UTF-8 

• ,   

Soundex   

•  MySQL  

•  PostgreSQL.  

 Sphinx  

http://www.sphinxsearch.com/.  

 Sphinx  2001,  

 (  

) . ,  

: 

•  ( . )  

•   

•  CPU   

 Unix  C++  

 Sphinx .  

 Sphinx  

:  

• Linux 2.4.x, 2.6.x  

• Windows 2000, XP  

• FreeBSD 4.x, 5.x, 6.x  
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• NetBSD 1.6, 3.0  

• Solaris 9, 11  

• MAC OS   

(http://sphinxsearch.com/) 

 

 

1.11.5 MG 
 MG    

 

, ,  

.  MG  Managing 

Gigabytes.  

 Greenstone   

 MG.  MG-1.3. 

 MG-1.3 :  

•   

 

.  

,  

.  

 

.   

•   

 

.  

 

.   

•   

 

.   

•   
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.  

 

. 

•   

 byte, 

 endian.  

 endian  

 endian  

 

.   

•  MS-DOS  

 MG  MS-DOS  32bit 

.  MG 

 Windows  32bit.   

(http://www.nzdl.org/html/mg.html) 

 

 

1.11.6 DataparkSearch  
 DataparkSearch  

.  DataparkSearch .  

.  ‘ ’ 

 

.  front-end  CGI  

,  

.  

 DataparkSearch  CVS 3.2.16  

mnoGoSearch  27  2003  DataparkSearch 4.16.  

mnoGoSearch  1998.  

 UDMSearch  2000  

 COM Lavtech  

mnoGoSearch.  changelog  

http://www.dataparksearch.org/ChangeLog.  
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 DataparkSearch  

:  

• MySQL (  libz  ), PostgreSQL, iODBC, 

unixODBC,  EasySoft ODBC-ODBC, InterBase, Oracle, 

 MS SQL back-ends.  

•  HTTP.  

•  proxy HTTP.  

•  HTTPS.  

•  FTP.  

•  NNTP   

•  HTDB  URL.  

 

 SQL.  

• .  

•  text/html, text/xml, text/plain, 

audio/mpeg  (MP3)  image/gif .  

• .  

•  

.  

•  ispell 

  

• .  

 

 HTTP .  

• .  

 

. 

• .  

•  (stop list).  

•  <META NAME= “robots” content= “...”>  robots.txt  

•  C  front-end  CGI.  

•  Boolean.  
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•  

, ,  

.  

• : ,  

, , .  

• .  

•  HTML  

.  

• ,  

.  

• : 

, , .  

• mod_dpsearch  -  

 Apache (http://httpd.apache.org/). 

•  

(Internationalized Domain Names) .  

•  ( Summary Extraction Algorithm 

(SEA)).  

(http://www.dataparksearch.org/) 
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 Wumpus  

.   

 

.  

 Wumpus . :  

• ,   

  

•  

 

.   
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 Wumpus  

 gigabytes  

. 

 Wumpus  

GNU.(http://www.wumpus-search.org/) 

 

 

1.11.8 Zettair 
 Zettair  

 RMIT.  

 Lucy.  

 Zettair  

 HTML (  TREC).  

,   

. , 

:  

,  Zettair  

, ,  Zettair  

.  

, ,   Boolean,  

.  

 Zettair :  

•   

•  boolean,   

•  C  API   

  

•  TREC   

 0.6.1,  Zettair  

:  

• Linux  

• FreeBSD  

• MAC OS  ( )  

• Solaris  



  47  

• Win32 (WINDOWS 95, 98, NT, .)  

• Cygwin  

 Zettair   C   BSD.   

(http://www.seg.rmit.edu.au/zettair/) 

 

 

1.11.9 Xapian 

 Xapian ,  

 GPL.  C++,  

 Perl, Python, PHP, Java, Tcl, C#  

Ruby. 

 Xapian  

 

.  

 Boolean.  

 

,   Omega:   

Xapian.  

,   Xapian   

Omega .  

 Xapian  ,   

.  

 Xapian  

:  

• ,   

 GPL.  

•  Unicode  

UTF-8.  

• ,   Linux,  MAC  OS  ,  FreeBSD,  

NetBSD, OpenBSD, Solaris, HP -HP-UX, Tru64, IRIX,  

 Unix,  Windows  Microsoft.  

•  C++.  Perl  

Search::Xapian  CPAN.  Java JNI 
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  Xapian.  

 SWIG   

.   Python,  PHP,  TCL,  C#,   

Ruby.  

• :  

,  

.  

• ,  

:  Xapian  

,  

, , .  

• .  

•  Boolean.  

 boolean  

.   boolean  

.  

•  ( .   

’  ‘  

’   ‘ ’).   

, .  

 

, , , , , , , 

, , , , , , 

, .  

•  ( . “xap *”).  

• . 

•  > 2GB,  

.  

• ,  

 

.  

• .  

.   

(http://www.xapian.org/) 
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1.11.10 Zebra 
 Zebra , ,  

.  XML/SGML, MARC, 

,  

 boolean  

.  

 APIs  ,   

 Zebra  

, , . 

 Zebra ,  

.   C   

 GPL.  

 Zebra   

,  Z39.50, , 

, , .  

 Zebra  MS Windows 2003 (32bit) 

 GNU/Debian Linux (32bit  64bit).  

 Unix,  Sun Sparc, HP Unix,  

 Linux  BSD.  

 Zebra ,  

.  

 ( .  ,  XML,  MARC)   

 Boolean  

.  Zebra, 

, .  

 

 Perl, C, C++, Java, Tcl, Visual Basic, Python, PHP  

.  

: 

•  (  XML  GRS-1):  

XML  GRS-1  DOM  
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.  

•  (  XML, SGML, , ISO2709 

(MARC)):  

 

 ASCII .  

SGML, XML, ISO2709 (MARC),  

.  

•  ( , , 

): , , 

 Zebra,  Zebra  

.  

•  (CQL  RPN/PQF) 

•  Boolean (CQL  RPN/PQF):  CQL  

 RPN/PQF  (APT)  

 Boolean. 

•  ( ):  

 (APT) ,  

. 

•  ( ):   

,   

 

 

•  ( ):  

, , 

, URL, ,  

.  

• :  

 ‘ ’ ( .  

) .  

•  ( , , ):  

 

 

,  .  -
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.  

•  ( ): ,  

,  

. 

 Zebra ,  

. (http://www.indexdata.dk/zebra/) 

 

 

1.11.11 LingPipe 
 LingPipe  Java  

. 

 LingPipe  

: 

•  ( . )  

•   

•   

• ,  

, , ,   

•   

•  

  

•  

. 

 LingPipe , , 

, . :  

• Java API   

• , ,   

•   

• n-   

• on-line   
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•  

   

(concurrent-read exclusive-write (CREW))   

•  I/O. 

(http://alias-i.com/lingpipe/) 

 

 

1.11.12 Terrier 
 Terrier, TERabyte RetrIEveR,  

 

, , ,  

 IR.     

 terrier  

.   Terrier   

, ,  

 ( ).  

 Terrier  

.  

.  

 Terrier , , ,  

. 

 Terrier  

,   Terrier  ,  ,  

 

.  

 Terrier  Java.  

, .  

,  

 Terrier:  

 

•  

,  



  53  

 TREC  ( . TREC CDs 1-5, WT2G, WT10G, gov, 

GOV2, Blogs06).  

• ,  

, 

Okapi BM25 .  

• , 

,  

.  

•  

,  25 

.  

•  

.  

•  (  Mozilla). 

•  Java,  Windows, MAC OS , Linux  Unix. 

 

•  

,  TREC. 

•  

,   HTML,  PDF,   Microsoft  

Word, Excel  PowerPoint. 

• ,  ,  H1,  

 HTML 

• ,  

 ( . ). 

•  (UTF),  

. 

•  HTTP,  

. 

• . 

• . 

• , 

.  
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• ,  

  

• . 

• ,  

•  

Boolean , +/- , . 

•  DFR 

,  

 Rocchio. 

• ,  

.  

  

•  TREC. 

• . 

•  TREC   

 

,  

.  

(http://ir.dcs.gla.ac.uk/terrier) 

 

 

1.11.13  
 

: 

•  (IR libraries) 

•  (Indexing and searching 

applications). 

 

,  Lucene (  

).  

. 

, 

.  ,  
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,   

, ,  

. , -

 API (lower-level API),  

 IR.  

’  

 (  1.2). 

 

 1.2   

 

  IR  
 

 

Egothor   
Ht:\\Dig   
Lemur   
Sphinx   
MG ( )  
DataparkSearch   
Wumpus   
Zettair   
Xapian   
Zebra   
LingPipe   
Terrier   
 

 

. (  1.3) 
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 1.3 . 
  

Boolean
Stop
word Stemmer

  
SQL

Egothor Java  
HTML, , 

 Xdelta —

Ht:\\Dig C++ Unix HTML, HTML, 

Lemur C++
Windows XP, Linux,
MAC OS/X —

, , 

Sphinx C++

Linux, Windows,
FreeBSD, NetBSD,
Solaris, MAC OS/X

MySQL, PostgreSQL, 
XML , 

MG —

DataparkSearch C HTML, XML, MP3, GIF HTML

Wumpus

Zettair C

MAC, Linux,
FreeBSD, Solaris,
Win32, Cygwin HTML HTML

Xapian C++

Linux, FreeBSD,
Mac, Solaris,
NetBSD, Windows

HTML, PHP,  
—

Zebra C
Windows, Linux,
Unix XML, GRS-1, SGML, txt XML, txt

LingPipe Java —

Terrier Java
Windows, MAC,
Linux, Unix HTML, HTML, 

: PDF, PS, DOC, XLS
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 2 

 &  
 

 

. , ,  

,  ’   

 

,   

. 

 

 

2.1  
 

 

.  

 

. 

 

, ,  

 (genomic)  

(postgenomic) .  

DNA ,  DNA  

,  

.  

 

.  

 National  Center  for  

Biotechnology Information (NCBI 2001) : «  

, ,  

. -

:   

 



  58  

·  

,  

, ·  

 

». 

(http://www.geocities.com/bioinformaticsweb/definition.html) 

 

,  

 (IR)    (Knowledge 

Management - KM)  

.   

.  

,     

 

. MEDLINE: http://www.nlm.nih.gov )   

 ( . GenBank: 

http://www.ncbi.nlm.nih.gov/Genbank/  PROSITE: http://www.expasy.org/prosite/ 

).  

 

. ,  

,  

 

.(Newman, 2000) 

 

. ,  

,  Lucene. 

 

 

2.2  Lucene 
 

 Lucene .  Lucene  

,  

 Java   Doug  Cutting.   
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 Apache (Apache Software Foundation)  

Apache (Apache Software License).  API  

.  ,   

 Lucene 

. ,  

 API  Lucene  

.  

 

2.2.1  
,  

 

, , , ,  

.  Dewey  

 

.   

.  

,  Yahoo!,  

   (online) . , 

,  

. 

,  

 

. 

 ‘ ’  

 –  

. 

,   

,  

, ,  

.  

 Lucene  ,   

,  Lucene  

. 
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2.2.2  Lucene 
 

.  

, ,  

 Lucene.  

 Lucene ,  

 (IR).  

.  Lucene  

, ,  

Java·  Apache Jakarta,  

 Apache Software License.  Lucene ,  

,   IR  

 Java.  

 Lucene  API  

.  

 

 Lucene.  Lucene  Java  

,   

. 

 

 Lucene   

,  (web crawler),  

.  Lucene  

, ,  

.  

, .  Lucene 

,  

 2.1. 

 

 Lucene.   

 (crawling), ,  

,  Lucene Wiki 
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(http://wiki.apache.org/jakarta-lucene/PoweredBy ) , 

 Zilverline, SearchBlox, Nutch, LARM,  jSearch, .  

 

 
 2.1.  Lucenei 

 

 Lucene  

.   

.  

 2.1   Lucene   

,  ,  ,   

.  

: 

,  

, ,  

 Microsoft  Word,  HTML   PDF,   

. ,  

 Lucene  

                                                   
i  1  “Lucene in Action”  Gospodnetic O.  Hatcer E 
(2005). 
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, ,  

. ,  

, ,  

. 

 Lucene  Doug Cutting·  

 SourceForge.  

Jakarta  Apache Software Foundation  

 Java  2001.  

, ,  

.  

3.2.1, .  

 

Lucene, http://lucene.apache.org/java/docs/. 

 Doug Cutting  Lucene,  

 Lucene  

 Apache  Jakarta.   

,  Lucene  

,  

. 

,  

,  Lucene.  

 Eclipse IDE,  CD-ROM/DVD  

Britannica, FedEX, Mayo Clinic, Hewlett-Packard,  New Scientist, 

Epiphany, MIT’s OpenCourseware  DSpace, . 

 

,   

, . ,  

Lucene !  Lucene  Java, 

 Perl, Python, C++,  .NET,  Ruby.  

 

 Lucene . 
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2.2.3  
: 

 

.  

 

,   

.  ;   

 

. ,  

.  

 :  

,  

 

, .  

, .  

 

’ 

.  

,  

.  Lucene,  

,  

.  

Lucene, ,  

. 

 

.  

.  

,  

.  ,   

 

,  

.  

, , wildcards, , 
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,  

.  

 Lucene 

,  

.   Lucene  

,  

.  

. 

• TermQuery: ,  

.  

, . 

,  

 ‘java’  ‘contents’ ( ),  

:  

Term t = new Term(“contents”, “java”); 
Query query = new TermQuery(t); 

• RangeQuery:  

.  

.  

 1988 

 1988. 
Term begin = new Term(“pubmonth”,“198805”); 

Term end = new Term(“pubmonth”,“198810”); 

… 

RangeQuery query = new RangeQuery(begin, end, true); 

 RangeQuery,  true,  

. 

• PrefixQuery:  

.  

,  

: 
Term term = new Term 

(“category”,“/technology/computers/programming”); 

PrefixQuery query = new PrefixQuery(term); 
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• BooleanQuery:  

.  BooleanQuery  

 Boolean.  

, , .  

 AND,  OR,   NOT,   

. 

• PhraseQuery:  

 ( )  

. 

• WildcardQuery:  

.  

:  *  ,   ?  

. : Query 
query = new WildcardQuery(new Term(“contents”, “?ild*”)); 

• FuzzyQuery:  

. 

• QueryParser:  Java,  

. 

. 

 Lucene  

.  Lucene 

 2.1. 
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 2.1.  Lucene 
 
 

 

,  
 

 

 cross-  

 
20MB/min  

Pentium M 1.5GHz 

, 
 

 

 Open Source 
 Apache 

License  
 Lucene  

 Open 
Source  

 
RAM 

 
:  
,  

,  
 

100%  Java 

 
 

 
 ( . , 

) 

 
 

 
 

 20-30%  
 
 

 

 
 

 

   
  

 
 
 

 

 

  
 

 

 

 

2.2.4.  Lucene 
 

 Lucene  

 Lucene.  

 2.3.1. :  

 .zip  .tar.gz.  

. 

 

.  

lucene-2.3.1,  C:\  Windows  

 UNIX.  Windows,  
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 WinZip,  .zip  

 c:\.  UNIX  cygwin  Windows, 

 unzip  untar (tar zxvf lucene-2.3.1.tar.gz)  

. 

,  lucene-2.3.1.jar. 

 Lucene  

.  

 Jar  Lucene  

.  Lucene  

 Ant  .   

 

 Jar  Lucene  

 <javac>.  

,  

JAR  Lucene . ,  

 Lucene  (classpath) 

 JVM. 

 Lucene . 

 

,  jar . 

(Gospodnetic & Hatcher, 2005) 

 

 

2.3  LingPipe 
,  

 

.  

,   LingPipe.  LingPipe   Java   

.  

 LingPipe : 

•  ( . ) 

•  

•  (action) 
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• ,  

, ,  ( ),  

•  

•  

,  

• . 

 

2.3.1.  LingPipe 
 LingPipe , 

, , .  

: 

•  Java API  ( ), 

• , , 

• , 

• , 

•  (on - line) (learn-a-little, tag-a-little), 

•  

 (concurrent-read 

exclusive-write (CREW)),  

•  /  (I/O). 

 

 LingPipe 3.5.1.  

 

 http://alias-i.com/lingpipe/. 

 

2.3.2.  LingPipe 
 LingPipe  API  

. ,  

 jar , .  

: 

Topic  Classification:   

. 
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Named Entity Recognition:  

 (first  best),   –  

 (n-best)  (per-entity confidence).  

 

.  

newswire  genomics .  

Clustering: -

,  

.  

 (co reference) .  

 Dirichlet (LDA). 

Part-of-Speech Tagging:  

 (POS)  

,   

,  

 (first best), -

 (n-best)  (confidence-scored).  

Sentence Detection:  

,  

’  

 

,  

. 

Spelling Correction: ‘Did you mean’ –  

.  

. 

String Comparison:  

,  

,  TF/IDF,  

Jaccard,  Jaro-Winkler . 

Interesting Phrase Detection:  

 

. 
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Character Language Modeling:  

 com.aliasi.util.AbstractCommand 

 com.aliasi.corpus.TextHandler  com.aliasi.corpus.Parser 

. 

MEDLINE Download, Parsing and Indexing:  

 ( )  MEDLINE  

MEDLINE  Java  

 Lucene  Apache.  

 MEDLINE, 

  . 

Database Text Mining:  ‘ ’  

MySQL  MEDLINE  JDBC.  

 

.  

. ’  

   GNU  MySQL. 

Chinese Word Segmentation:  

.  

 LingPipe  

.   

 

 Bakeoffs. 

   ‘ ’  SigHan. 

Sentiment Analysis:  

.  

,  

 (  

).  

 

.  

 

.  

 a posteriori .  ‘ ’  

. 
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Language Identification:  

 

,  

 Leipzig 15 . 

Singular Value Decomposition:  

. , 

. 

Logistic Regression:  multinomial 

 discriminitive . 

Word Sense Disambiguation:  

 

.  

, , , . 

 

2.3.3.  LingPipe 
 

LingPipe  LingPipe  

 (http://alias-i.com/lingpipe/web/download.html ).  

 gzipped tar  

.  

.  Java.  

LingPipe  Java 1.4  

JVM  JDK . (http://alias-i.com/lingpipe/) 

 

 

2.4.  
 

.  

,   Lucene,   

 Medlars Medical.  1033 . 

 txt  30  

. 
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 91 

 Medline  2008.  Medline 

.  
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 3 

 

 

 

.  

,  

.  

. 

 ‘ ’.  

. ,  

 ( ),   

,  

 ‘human  protein’.  ’   

.  .  ,   

 

.  ,   

 ‘ ’.  

,  

. ,  

,  

.  

 (  3.1). 
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 3.1.  ‘ ’. 

 

 ‘ ’.  

 

,   

, . :  

’  

.  

 

,  

. : 

 

,  

.  

 3.2. 
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 3.2.  ‘ ’. 

 

 

3.1.  
 

 

.    

 Lucene (  2.2)  

 (  2.4).  

 Lucene (  2.2.4)  

, . 

 Java,   

 

 Java,  NetBeans. 

:  

 

. 
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3.1.1.  
 ‘ ’ ,  

, .  

,  

.  

 C:\Medlars_Medical.  

,   

 

. 

 

.   

.  

.  

. 

.  

.  

 

.   

,  

. 

. 

 

3.1.2.  
 

.  ’   

,  

 

’ . 

 

,   

. (  3.3) 
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 3.3.  

 

 ( )  

.  

,  

 

.  

. 

 3.3, ,  

 “Next >”, .  

,  

,  

“Index”  “X” . 

,  

“Index”. ’  ‘ ’.  

 

, .  

,  

3.4. 
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 3.4. . 

 

 

,  

.  

 

. 

 

.  

:  

•  IndexWriter 

•  (Documents)  

•  IndexWriter. 

: 
 
final File INDEX_DIR = new File("index"); 
   
final File docDir = new File(spath); 
 . 
 . 
 . 
IndexWriter writer = new IndexWriter(INDEX_DIR, new 

StandardAnalyzer(), true); 
 
indexDocs(writer, docDir); 
writer.close(); 
 

 

index,  

. 
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 IndexWriter  

.   

’  

 (INDEX_DIR).  IndexWriter  

’ ,  

’ .  

:  
public IndexWriter(Directory d, 

             Analyzer a, 

             boolean create) 

: 

 d, ·  a,  ‘ ’  

· , create,  

true ( )  

,   false  ( )  

. 

 IndexWriter  

.  d  INDEX_DIR,   a   

 StandardAnalyzer(),  create  true.  

 StandardAnalyzer  

.  JavaCC  

, : 

, , ,  

, , ,  

, ,  IP,  CJK 

(Chinese Japanese Korean - ).  

StandardAnalyzer  

 (stop  word)  ,  

 

,  String[]  

.  

: “a, an, and, are, as, at, be, but, by, for, if, 

in, into, is, it, no, not, of, on, or, s, such, t, that, the, their, then, there, these, they, this, 

to,  was,  will,  with”.   
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.  

’   

.  

, , ,  

,  

. ’  

, , . 

 indexDocs(writer, docDir)  

,  ,   

 

 docDir. 

  3.5  

  .  

 

 
 3.5. . 

 

 

 (  3.6.).  “Next >” .  

.  

 (  3.7). 
 



  81  

 
 3.6. . 

 

 
 3.7. . 

 

 

3.1.3.  
 

.  

.   API   Lucene   

.   

. ,  
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, ,  

·  

. ’  

 Lucene .  

.  ,   

 

.  

 

. ,  

.  

:  

))(*)(/()(),(cos, yquerlenghtcdolengthyquercdoyquercdoineyquercdoscore
: 

),(*),(][
),(][

numDocstermidfquerytermtftermyquer
doctermtftermcdo

 

 numDocs  

.   

 IDF  .   

 

,  

 IDF. ,  

 

,  

.  

. (  TF 

 IDF,  1.) 

 (  3.7)  

 

,  “Search”,  

.  

 

 

, , .  
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 (  3.6),  (  3.7)  

. 

 “Search” ‘ ’ . 

 Java,  

 ‘ ’  

.  

.  

. 
 

IndexReader reader = IndexReader.open(index); 
Searcher searcher = new IndexSearcher(reader); 
Analyzer analyzer = new StandardAnalyzer(); 

 
QueryParser parser = new QueryParser(field, analyzer); 

 
String line = jTextField1.getText(); 

 
line = line.trim(); 

 
org.apache.lucene.search.Query query = parser.parse(line); 
Hits hits = searcher.search(query); 
resultsLabel.setText(hits.length() + " total matching documents"); 
resultsLabel.setVisible(true); 
final int HITS_PER_PAGE = 10; 
for (int start = 0; start < hits.length(); start += HITS_PER_PAGE) 
{ 

int end = Math.min(hits.length(), start + HITS_PER_PAGE); 
for (int i = start; i < end; i++) { 

org.apache.lucene.document.Document doc = hits.doc(i); 
String path = doc.get("path"); 
if (path != null) { 

list1.add(path); 
} else { 

list1.add("No path for this document"); 
} //end if 

} //end for                      
} //end for 
reader.close(); 

 
 IndexReader ,  

. ’ 

,  

.   

  ,  

 Searcher.  Searcher  

 

.  
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IndexSearcher,  Searcher.  IndexSearcher 

,   

. 

 QueryParser.  

 QueryParser , 

 

 Query.  QueryParser  ‘ ’  

. ,  

StandardAnalyzer. (  

, 3.1.2). 

 org.apache.lucene.search.Query query = 

parser.parse(line) .  

,  “electron microscopy of 

lung or bronchi”.  ‘line’.  

 ‘Object’  

.  QueryParser.  

:  

“electron microscopy lung bronchi”,  Boolean  

 ‘electron’ or ‘microscopy’ or ‘lung’ or ‘bronchi’.   

,  

 ( ), ,  

. 

, ,  

.  

 

, . ’  

: 
QueryParser parser = new QueryParser(field, analyzer); 
Parser.setOperator(QueryParser.DEFAULT_OPERATOR_AND); 

,  

,  

. 
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 Hits ,  

 

. 

 Document .  

Document .  

.  

 

.  

 

.  

,  ’   

“the crystalline lens in vertebrates, including humans” (  

3.8).  “Search”  

.  

 QueryParser, ,  

 StandardAnalyzer.  

StandardAnalyzer  ( ),  

 

 “crystalline lens vertebrates including humans”. 

 

 



  86  

 
 3.8.  "the crystalline lens in vertebrates, including 

humans." 

 

 

 (  3.9).   

,  .  ’   

, . 
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 3.9. . 

 

’  

 

.  

.  

 (  3.10).  
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 3.10.  (  

) . 

 

,    

,   

. 

’ .  

,  ,   

 “Search”. 

 

 

3.2  
 

’  .   

, 

. 

 LingPipe,   

 2.3. ,  
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Medline  2008 (  2.4). 

 LingPipe, 

 2.3.3,  

.  

,  

 Java. 

 

3.2.1  
 

.  

, , ,  

. .  

 

, ’  

,  .   

.  

 

 ( , ).  

,  

:  

• Gene Tag 

• Genia. 

 

.  

.  Gene Tag  

CharLmHmmChunker  Genia  TokenShapeChunker.  

 

,  

,  Chunker,  

.  
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. 

 CharLmHmmChunker  

.  

 HMMj,  

 ( )  HMM,  

.  

, . ,  

. ,  

. 

,  TokenShapeChunker  

,  

.  

,  TokenCategorizer.  

 

TrainTokenShapeChunker. ,  

.  3.1 

.  

 
 3.3. . 

   
  

CharLmHmmChunker    

TokenShapeChunker    

 
 3.11  “Named Entity”. 

’   

, .  

. 

                                                   
j  HMM  Hidden Markov Model.  Hidden Markov Model  

 
.  

  .  HMM  
 Bayssian. 
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 3.11. . 

 

 

3.2.2.  ‘Gene Tag’ 
 3.11  ‘Gene Tag’, 

 (  3.12). 

 
 3.12.  Gene Tag. 

 

,  

.  

.  
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,  3.13.  

3.14  MedSamp2008,  

. 

 
 3.13. . 

 

 
 3.14. . 

  

,  

‘12742516.txt’,  ‘Open’ ,  

 (  3.12),  (  3.15). 
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 3.15. ,  

. 

 

.  

,  

. ,  

 (  

’), .  

 

.  

 3.16. 
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 3.16.  ‘12742516’. 

 

,   

. 

,  

.  

’ : 

 
Chunker chunker = null; 
chunker = (Chunker) AbstractExternalizable.readObject(modelFile); 
Chunking chunking = chunker.chunk(doc); 
 
Set<Chunk> allChunks = chunking.chunkSet(); 
out.println("<?xml version=\"1.0\" encoding=\"UTF-8\"?>"); 
out.println("<items>"); 
Iterator it = allChunks.iterator(); 
while (it.hasNext()) { 
         String geneinfo = it.next().toString(); 
         String[] tokens = geneinfo.split("[-:@]"); 
         int start = new Integer(tokens[0]).intValue(); 
         int end = new Integer(tokens[1]).intValue(); 
         String tag = tokens[2]; 
         out.println("<"+tag+">" + doc.substring(start,end) + 
"</"+tag+">"); 
} 
out.println("</items>"); 
out.close(); 
Scanner c = new Scanner(new FileInputStream("gene.xml")); 
jTextArea2.setText(""); 
while (c.hasNextLine()) { 
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          jTextArea2.append(c.nextLine() + "\n"); 
} 

 

,  

.  

.  

 

 “gene.xml”.  

, . 

 

, .  

: 

 
File corpusFile = new File("genetag.tag"); 
File modelFile = new File("ne-en-bio-genetag.HmmChunker"); 
 
TokenizerFactory factory = new IndoEuropeanTokenizerFactory(); 
HmmCharLmEstimator hmmEstimator = new 
           HmmCharLmEstimator(MAX_N_GRAM,NUM_CHARS,LM_INTERPOLATION); 
CharLmHmmChunker chunkerEstimator = new 
           CharLmHmmChunker(factory,hmmEstimator); 
            
GeneTagParser parser = new GeneTagParser(); 
parser.setHandler(chunkerEstimator); 
parser.parse(corpusFile); 
File gene = new File("gene.txt"); 
AbstractExternalizable.compileTo(chunkerEstimator, modelFile); 

 

  ,   

,   

.   

.  ’   

.  ’   CharLmHmmChunker.   

, :  
CharLmHmmChunker(TokenizerFactory tokenizerFactory, 

AbstractHmmEstimator hmmEstimator)  

:  TokenizerFactory  

 (token) .   

AbstractHmmEstimator  

 Hidden Markov.  
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.  GeneTagParser, ,  

 GeneTag.  

 

 

3.2.3.  ‘Genia’ 
’ ,  

 Genia.  

 

 (Natural Language Processing - NLP)  

.  

 

 

 online .  

Genia, , 

 Genia.  3.0  

 Genia  2.000  

 MEDLINE,  400.000  

100.000  

.  

 (  MeSH)  ‘Human’, ‘Blood Cells’,  ‘Transcription 

Factors’. (Kim, Ohta, Tateisi & Tsujii, 2003) 

 Genia,  

 XML   MEDLINE  ,   

, ,  

 3.17. 
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 3.17.  XML  Genia. 

 

 Genia  

.  

.  

 

, . 

 Genia  

.  

,   3.11,  ,  

 ‘Genia’,  

 3.18. 
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 3.18.  Genia. 

 

 

 Gene  Tag  (  3.12).   

, 

.  ‘<Back’ ,  

 3.11.   ‘ ’   

,   

 3.19.  

,  ‘ ’,  

, ,  

 3.20,  

. 
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 3.19. . 

 

 
 3.20. . 

 

 ‘ ’  

 

. 

  , 

 

. 
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 3.21.  ‘Genia’  ‘12742516’. 

 

  

.  ‘Gene Tag’ 

 ‘Genia’.  

 ‘Genia’  

,  

 

.  ‘Gene Tag’  

 <GENE>Mitochondrial Ca(2+) accumulation</GENE>,   ‘Genia’  

 <other_name>Mitochondrial 

Ca(2+) accumulation</other_name>. 

 

: 

 
File modelFile = new File("models\” + 

“ne-en-bio-genia.TokenShapeChunker"); 
…… 
TokenizerFactory factory = new IndoEuropeanTokenizerFactory(); 
TokenCategorizer categorizer = new IndoEuropeanTokenCategorizer(); 
                         
TrainTokenShapeChunker chunkerEstimator = 

 new TrainTokenShapeChunker(categorizer, factory); 
……           
GeniaEntityChunkParser parser = new GeniaEntityChunkParser(); 
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parser.setHandler(chunkerEstimator); 
…… 
AbstractExternalizable.compileTo(chunkerEstimator, modelFile); 
 
PrintStream out = new PrintStream(new FileOutputStream("genia.xml")); 
 
Chunker chunker = 

(Chunker)AbstractExternalizable.readObject(modelFile); 
           
Chunking chunking = chunker.chunk(doc); 
 
Set<Chunk> allChunks = chunking.chunkSet(); 
out.println("<?xml version=\"1.0\" encoding=\"UTF-8\"?>"); 
out.println("<items>"); 
Iterator it = allChunks.iterator(); 
            
while (it.hasNext()) { 
     String geniainfo = it.next().toString(); 
     String[] tokens = geniainfo.split("[-:@]"); 
     int start = new Integer(tokens[0]).intValue(); 
     int end = new Integer(tokens[1]).intValue(); 
     String tag = tokens[2]; 
     out.println("<"+tag+">" + doc.substring(start,end) + 

"</"+tag+">"); 
} 
out.println("</items>"); 
out.close(); 
Scanner c = new Scanner(new FileInputStream("genia.xml")); 
jTextArea2.setText(""); 
while (c.hasNextLine()) { 
      jTextArea2.append(c.nextLine() + "\n"); 
} 
 

.  

 modelFile  

.  TrainTokenShapeChunker 

.  GeniaEntityChunkParser 

 Genia,  

 XML. .  

AbstractExternalizable   

 

.  

 

 ( )  GeneTag. 
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 4 

 

 

4.1  
 

,  

.  

:  

, .  

 

 Lucene  

.  

,  

, .  

,   

 

,  

. ,  

 ( )  

. 

 

.  

 

.  

 

Java.   Java   

.  

.  Lucene  

 20MB/  

 Pentium M 1.5GHz.  RAM 

 1 ). , , 
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,  

. 

’  

.  

.  

. 

 

.   

 IndexWriter .   

.  

 ‘ ’  

.  

 

.  

. 

’  

. 

 

. , , ,  

 

.  

 Lucene  

 

.  

 

 

.  

 

 

.  

 LingPipe .  

,  

.  
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 Java  

. 

 

 (  

).  

.   

 CharLmRescoringChunker.  

.  

,  

 

.  

 

 

,  

 

. 

 

 

. ’  

,  

. 

,   

 XML .  XML  

 

,  

, .  

,   

. 

 

, 

 

 

,  

.  
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