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omAbstra
t Text mining is a te
hnology that makes it possible to dis
over patterns and trends semi-automati
allyfrom huge 
olle
tions of unstru
tured text. We developed TAKMI and MedTAKMI to fa
ilitate knowledge dis
overyfrom the very large text databases 
hara
teristi
 of 
ustomer relationship management and life s
ien
e/health
areappli
ations. TAKMI 
an intera
tively mine a huge do
ument 
olle
tion and provide fast 
omputations for ea
hfun
tion. However, sin
e TAKMI uses a proprietary index as a modi�ed DTM and an proprietary aggregate engine,and is implemented in C++, it is not easy to expand it to develop other fun
tions and to integrate it with othersystems. In this paper, we propose an SQL-based method for storing annotated words in a relational database and
omputing ea
h fun
tion of TAKMI by SQL. Although the original TAKMI was implemented in a few thousands oflines of C++ 
ode, the proposed method is implemented in a few lines of SQL and is 
omparable with the originalTAKMI.Key words Information Retrieval, Data Mining, Text DB1. Î ÏÐ ÑÒÓÔÕÖ×ØÙÚÛÜÝÞÔßàá×âãäÜÝÞåæçèéêëÜìíÔîïðñòçåéÔóôõäö÷øùúûüýþ×áÜÿ�ð�ïùú�è�çå�û���ç�ïùúûüýþ×á�	
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�íè��+�>?ð@Aç�Rú����BCö-Ô����ü�çD��ûMedTAKMI (IBM TAKMI for Biomedi
alDo
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•個個個個々々々々ののののデータデータデータデータのののの分析分析分析分析でででで失敗失敗失敗失敗しししし

ノイズノイズノイズノイズをををを含含含含むむむむ可能性可能性可能性可能性

•全全全全データデータデータデータをををを対象対象対象対象にににに出来出来出来出来るるるる

→→→→ 大局的大局的大局的大局的なななな分析分析分析分析がががが可能可能可能可能

・・・・比較比較比較比較

・・・・深堀深堀深堀深堀

•作業時間作業時間作業時間作業時間がががが短短短短いいいい

→→→→ 試行錯誤試行錯誤試行錯誤試行錯誤がやりがやりがやりがやり易易易易いいいい

テキストテキストテキストテキスト

マイニングマイニングマイニングマイニング

•大量大量大量大量ののののデータデータデータデータをををを対象対象対象対象にににに出来出来出来出来ないないないない

•作業量作業量作業量作業量がががが膨大膨大膨大膨大

•分析者分析者分析者分析者のののの主観主観主観主観にににに依存依存依存依存

個個個個々々々々ののののテキストテキストテキストテキストのののの分析精度分析精度分析精度分析精度がががが高高高高いいいい

•多様多様多様多様でででで曖昧曖昧曖昧曖昧なななな分析要求分析要求分析要求分析要求にににに柔軟柔軟柔軟柔軟にににに

対応出来対応出来対応出来対応出来るるるる

人手人手人手人手によるによるによるによる分析分析分析分析

短所短所短所短所長所長所長所長所
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hnology Information
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状況の分析

関係の分析

Vector

Space Model

クラスタリング

クラシフィケーション

全体的にどのような

内容が含まれている

かをドキュメント間の

関係から把握

分類・

整理

レベル

3

単語分布

状況の分析

単語の集まり集計全体的にどのような

内容が含まれている

かをキーワードレベ

ルで把握

集計レベル

２

単語の抽出

（語の原型・

基本型への

置換など）

文字列

単語列

情報検索目を通す対象

を絞り込む

検索レベル

１

自然言語

処理内容

処理対象

（データ内容

表現形式）

技術的要素機能 (用途)処理

の

概要

処理の

深さ

TAKMI ÜÁ]>-O�ç«§+�ðÔÂoÜþ×áÃÄÔÂoÜî�Åà*à�m����ÜöÔ²Ü�õó��Ü�KZiûå]>Ü9�ðñòö-å�� ú	LM��Æ+�û�çÔÇÈö-ÔÛ)ó×�Éàùúûô×5×6�ÊËþ×á?×õçõäÛ�ÔTAKMI Üî�/�ß�àÕ]>� SQLöO�çÌ�+�FG�EÍ+��ÇÈÜ@Î-ÏÐÜ.éö'��2 Ñöóôõä�ß�àÕ�õó�TAKMI Ü@Î���çÒÓ+��3Ñö-Ô6ô�Ôàä-mr�Õ�m�ûÖ\ÜÌ×�G�-ó�Z��×��"ú��ß�àÕ]>�ØçÙÚ+��4 Ñö-ÔÛ)ó×�Éàùúûþ×á�ÊËþ×á?×õçõäÛ�Ô-ó�Z��×Ü]>�SQL öO�çÌ�+�FG�EÍ+��5 Ñö-ÔMEDLINE �	ÜÛ 50ÜÛ.õä2(ä�m��ÔÖ\FG�EÍFGÜÝÞÌß����6 Ñö^_/ç���¯à�Ô7 ÑöÇÈÜB���ø���2. TAKMITAKMI Ü@Î-@ü�hÔêëá*ÔÊËá*âÜst���ãst]>�;<Ôî�¦§���2àáß�]>�	å��ÇÑö-Ô ú	Ü@ÎSä��åçø���æç-ü� [4℄è[6℄ �éêùúû��2. 1 ë ì íTAKMI �õó�Üãstö-Ôîïóôõ ä- JSA(Japanese Synta
ti
 Analyzer) [7℄ Z CCAT [8℄ çè��@ü�hùú����(å��(@ü�hð-Ôiñ÷òåæDóÜS×ôõ�	��(FG�m���õ��
éÔS×ÖTàáÜóôõäWÕZ����ü��	�õùú���R�ö-å�ÜöÔ9�Üöå�óôõäþ×áçU��O�MN�í� �ð÷øåJKð'��! 1 çJùú�è�çãstÜù



1 õóãØö-Ôîï���8°	úûóôõäþ×á-Ô-��ç�%H�Ü0óÔ��rÜ;*ð�åRú������ü�ç-ÔØ°"Ô\1,2-dihydroxy-1,2-dihydroxynaphthalenedehydrogenase" ���û��5Z \repetitive sequen
e-basedpolymerase 
hain rea
tion" ����\5ð*�+�� Üè�år�fgóôõä�	i���%H��á*+� �-÷øö'��� öÔ�ý�m���rÜ�X�a�� ú	Ürç8°�
��	����rÜ;*ç���ÙÚ+������ü�ç-ÔØ°"Ô\DNA" �\Deoxyribo Nu
lei
 A
id"Üè�çÔ�����H+H�ðöå�H÷öHùú�JKð'�� ú	Ürðöå������
Rú��Ô�ÑöÙÚ+�î�]>öÇ\��Ü��ð�Lçî�ùú�LMð'��Ö��Ô\DNA" �\Deoxyribo Nu
lei
 A
id" ÜiýÃ (
anoni
al form) ���Ô�ú
úç \Deoxyribo Nu
lei
A
id" �01��
� �öÔ ú	���©+��ù 2 õóãØö-Ô��mr�ýçè��Û)ó×�Éàùúûóôõä�@ü�h+��ù 3 ÜõóãØö-Ôô×5×6ÜiýÃ�-ó�Z�Z×ÜÑ­Ü�Û�	å�-ó�Z�ý�m��Ôô×5× 6çU�-ó�Z�78+��Ø°"Ô\brain"Ô\lung"Ô\liver" åæÜô×5×6çU�Ô�ð-ó�Z�78�Ôô×5×6�-ó�ZôõÜ�Û�á*+��Bû@ü�hÜ]^�	5�Ô«�åæ�á*�Ôù	ç«�-5�åæÜ 2�ÊËÔ5�-«�-5�åæÜ 3�ÊË�á*+�� ú-ô×5×6��Üî��	6ô�ÔàäîKÜl*�rÜ�����+� �ðö!�ðÔÌ�ÜóôõäçæÜè�å �ðý�ú���Ü����+� �ðö!å�û�ö'��� öÔS×ÖTàá�U\�+�è�åóôõä�ß�àÕ�õó�ö-Ôóôõä�	 �	ðæ��û
���êë�ìé*+��öÔ�B�åLM���+�Üç%m�å����Ô����ü��U\�+�JKç-Ô�	ð	çæ�§m�û
�ìé*+ �ðèé̈ Sö'��Ø°"Ô\Smoking in
reases risk of lung 
an
er." ���óôõä�	\smoking...in
rease...risk" ���NVN Ü 3 �ÊËðá*ùú��!2 -TAKMI ÜãstÜØö'��\Repetitive sequen
e-based polymerase 
hain rea
tion a�e
ts deoxyribonu
lei
a
ids" ðîï���8°	úû�!Ô\deoxyribonu
lei
 a
ids"ÜiýÃ��� \Deoxyribo Nu
lei
 A
id" ðÔa����\proper noun" ð8°	ú��@ü�hrÔ�ú
úÜô×5×6Ô2 �ÊËÔ3 �ÊËçU�Ô-ó�Zð�é3�	ú��-ó�Z-�@3ö'éÔ6ãäçè��Ñ­5ð��	ú���,Ü�+��
入力

文書集合

Step 1

単語同定

(固有表現判定,同義語検出)

Step 2 

構文解析

Step 3

属性抽出

Mining

データ

専門用語辞書
カテゴリー辞書� 1 TAKMI ��� 

2. 2 !"#$%&'()*TAKMI -6ô�ÔàäîKE�Ô'��-ô×5×6;<ZEü;<çè���é�Búû6ô�ÔàäîKçU��ÔPLå�ß�àÕ]>�+m�Ô6ô�ÔàäîKÜD,�íûéÔ6-Ü6ô�Ôàä�;<+�û�Ü�õó�ö'��ô×5×6;<ö-Ô.×/ð8°ûô×5×6�Ô�Ü��r�,� 6ô�ÔàäîKð0ùú���ß�àÕ]>ç-Ô-ó�Z��×Ô2 �1Map ��×Ôä2ã(9h��×Ô3Y9h��×Ôn4Õ��×Ôôá×à;<��×��"ú�]>åæ�%+��-ó�Z��×-5óùúû-ó�Zç7+�ô×5×6çU+�6ô�Ôàä6Ü97ZÔ5óùúû-ó�ZÜY.-ó�Z8Ü6ô�Ôàä97�9��]>ö'éÔ�é�A�6ô�ÔàäîKçl*+�ô×5×6�:ZD,r�:�í� �ðö!��Ø°"Ô'�;5ö�é�A�6ô�ÔàäîKçU��Ô<=>Ü-ó�Z�5ó+� �öÔ�Ü;?�l@çAB+�ô×5× 6Z;5D%Ü<=>Ü�:�6ô�Ôàä6�Açí� �ðö!��2 �1Map ��×-2 �Ü-ó�ZÜ7+�ô×5×6ÜCÊ/ÊDÜEù�9��û�Ü]>ö'��Ø°"Ô<=>oÜÊDZÔ<=>-;5oÜÊDåæ�9�� �ðö!���Ü²Ô3Y9h��×-ÔlNÜno(F��	Ô'���ðGç3°ûéY�ûé+�P>�HJ+�û�Ü]>Ôä2ã(á*��×-ÔlNÜno(F�çH��Ône�ç�g���úû��ÜFI�HJ+�û�Ü]>Ôn4Õ��×-n4Õ(ålNÜF��HJ+�û�Ü]>ö'��ù	ç.×/-;<]>Z�ß�àÕ]>öí	úû]^�m��ù	ç6ô�ÔàäÜ�é�[��� �ðö!��U¥(ç¦§ö!�]>-TAKMI Ü¨SåD,ö'éÔ.×/-;<��ß�àÕ�UVç�éJ°åð	Ô6ô�ÔàäîKÜD,ZÔ6-Ü6ô�Ôàä�í� �ðö!��KLMN: oOPQ�çÊ+�3 �Ü;5 (RS (lupus)#$3%TUV (psoriasis)WX4YTZ[\]^__ (rheumatoid arthritis))
Repetitive sequence-based polymerase chain reaction effects deoxyribonucleic acids. 

deoxyribonucleic acidsRepetitive sequence-based polymerase chain reaction effects .

repetitive sequence-based polymerase chain reaction

Deoxyribo Nucleic Acid

Proper Noun

Proper Noun

Input:

Step 1:

deoxyribonucleic acidsRepetitive sequence-based polymerase chain reaction effects

repetitive sequence-based polymerase chain reaction

Deoxyribo Nucleic Acid.propernoun

.propernoun

N V N

.A.1.2.23.4

Step 3 :

Output: repetitive sequence-based polymerase chain reaction

Deoxyribo Nucleic Acid.A.1.2.23.4

.propernoun

effect

.verb

.verb

repetitive sequence-based polymerase chain reaction … effect.rel_nv

repetitive sequence-based polymerase chain reaction … effect … Deoxyribo

Nucleic Acid
.rel_nvn

Deoxyribo Nucleic Acid.propernoun ` 2 TAKMI abcdaefg3hijklmnopqrstunvwxyz{|}~�.fg4hitun��n�q��t��n��x����n��vn��n���v�l���tu�.



二次元二次元二次元二次元マップマップマップマップ

カテゴリカテゴリカテゴリカテゴリ-X

(Ex. パーツパーツパーツパーツ名名名名)

カテゴリカテゴリカテゴリカテゴリ-Y

(Ex. マシンマシンマシンマシン名名名名)

二つのカテゴリ内の項目間の相関の

比較により、特徴的な相関を表示

増減分析増減分析増減分析増減分析

Keyword A

Keyword B

Keyword C

Keyword D

頻度の時間的変化から、ある項目

が急に増えたり減ったりする様子

を表示

頻度頻度頻度頻度

時間時間時間時間

トピックトピックトピックトピック抽出抽出抽出抽出

頻度の時間的変化に着目し、

時期別に目立って現れた項目

の変遷を表示

強強強強ささささ

時間時間時間時間

時系列分析時系列分析時系列分析時系列分析

時間時間時間時間

頻度頻度頻度頻度

時系列的な頻度の変化を表示

カテゴリカテゴリカテゴリカテゴリ分析分析分析分析

注目する文書集合中の各項目

の出現度合いを絶対頻度順・

相対頻度順に表示

（（（（頻度頻度頻度頻度 : 個個個個々々々々のののの項目項目項目項目をををを含含含含むむむむ文書数文書数文書数文書数））））

頻度順頻度順頻度順頻度順

Item A

Item B

Item C

絶対頻度絶対頻度絶対頻度絶対頻度

Keyword D

Keyword B

Keyword C

Keyword A

相対頻度相対頻度相対頻度相対頻度

` 3 TAKMI a�������
��	
��


(��
)… ��	
��

(��
)… ��	
��


(��
)…

.organ(��)������� .disease(��)�������.propernoun(����)�������
brain

lung

liver

noun1

noun2

noun3

lupus

psoriasis

arthritis

cancer

LUNX1でキーワード検索

ドキュメント集合 LUNX1を含む

ドキュメント集合

LUNX1と病名としてのlupus

を含むドキュメント集合

��	
��

(��
)…

.A.1.2.23

.A1.2.23.1

.A1.2.23.2

.A1.2.23.15

.A.1.2.23������
` 4 � !"#$%&'(')*+,-./01234+56789'34+7T:;5'9<=>7 RUNX1 62389'+?@ABC7DEF+,-.<GH/IJ3KLM5N'+567O9P/*J? [9℄Q[11℄RRUNX1 7&'('<=>6017S+56TUV/8J34'WT&'/0F+XYTZ[<\]^_`_a\]F+56%bcaS+R2P2TRUNX1 7d<Ie*=>6017S+PTfg?4hE/%Ti 4 /jFIe/RUNX1 aklm@nopqr_stE/u23T=>vwx\Tyz23vwx\{q|T}~F+56aTRUNX1 6RSTUVTZ[\]^<017�456/��BP�2'*4Ri 4 %XY�<��<i6*J34+7TTAKMI a%Y� [5℄ /jN'+Ie*���y�/��B�����jN'+RTAKMI %V��a lupus, psoriasis, rheumatoid arthritis/=>64evwx\T�l�334+<aTp|�|o��a*BT=�<p|�|o<�/�z2301Tfg+567aL+RN9/TTAKMI <GUI�a��WT\lupus" T��F+56aTRUNX1 6=>623< lupus T��opqr_s/klm@aTu �/¡¢T£l¤F567aL+R3. ¥ ¦ § ¨©ªa%«O<¬­®<?¯Tvwx\{q|<�/°43«OF+7T±<²³�©ªa´g+µ¶/Ilbc/·¸¹³aS+Rº»µ¶aTTAKMI %¼²³T½¾/}~F+?¯/opqr_s-¿À~Á (Do
ument-Term Matrix ÂDTM)T¿434+Ropqr_s<tETD = fd1; d2; : : : ; dmgT¿À<tETT = ft1; t2; : : : ; tng 6F+RTDM %m� n <~ÁM = (mij) aSlT&<ÃÄmij % tj 7 di aÅÆÇÈ2?PT�234+R5<~ÁT&<ÉÉÊËF+/%ÌB<
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Narrowing down to a set of 

documents containing (c0,k0).

{ d1, d5, d9 }

Aggregation of the distribution of 

documents for keywords in 

selected documents.

(c3,k3): 2

(c7,k7): 1

Keyword whose categories are c3.

Keyword whose categories are c3. 

{k3, k4, k5, k6,k7}

* We assume that c3=c4=c5=c6=c7.` 5 ÍÎÏ#ÐÑÒaÓÔerÕ\�TÃF+7TDTM %Ö[/×*~ÁaS+<aTÖØÙ<ÃÄ6Ú_ÛÜÝÞTÊËF+56aT}rÕ\�/ÞsßF+567aL+R2.1àa´g?Ie/T¼p|�|o/%vwx\7�l�39'34+<aTTAKMI %áâ<Ie*DTM T¿434+RDTM <¼~%º»6ãä/¼opqr_s/å�F+R¼Á%vwx\6p|�|o<uP = f(
1; k1); (
2; k2); : : : ; (
n; kn)g<1°/å�F+Ri2<�a%T(
j ; kj)=(.A.1.2.23.4, DNA)*daS+Rãævwx\a�)*+p|�|oTS+4%)*+vwx\a�ãæp|�|o<hE�S+<aTi j= j /u2T
i = 
jTS+4% ki = kj <hE�Sle+RN9/pj = (
j ; NULL) <hE�SlTpj /uF+mij %vwx\
j /ç[èF+p|�|oTS+4% 
j <âévwx\/èF+êë<p|�|o7di /ÅÆÇÈ2?P/å�F+R5'%Tì´F+vwx\t�T½¾/}~F+?¯<�<aS+Ri 5 %Tí|î7vwx\7 
0 aS+p|�| ok0 T�� opqr_ s/k lm@nìTvwx\ 
3 Tyz2?6LTTAKMI 7d<Ie/vwx\{q|T}~F+PT�234+R%æ¯/ (
0; k0) T�� opqr_stEfd1; d5; d9g /klm� (�� 1)R&'6ãï/Tvwx\
3/èF+p|�| ofk3; k4; k5; k6; k7g Tð+ (�� 2)R&<ìTfd1; d5; d9g /È'+p|�|o/uF+opqr_s<�� f(
3; k3) : 2; (
7; k7) : 1g 7¤N'+ (�� 3)R 5'Tp|�|ot�6ñòTi 4 <âi<ó 3 °/å�F+RÉ?Tvwx\{q|/%vwx\t�²³7SlTi 4 <âi<ô/å�F+RR5'%í|î7yz2?vwx\
3 6.vwx\
3:1; � � � ; 
3:s /uF+opqr_s<��T¤FR5<hET�� 2 a (
3:�; NULL) <tE7¤N'+R�� 3 %�� 1 õ2 /ög�÷øù7½4<aT}ú<}~ï/%�� 3 <çV/1000 ûüý/þ_ÿ\_�23T�� 3 %}~N'+WX5YRTAKMI <¼²³%½¾/��F+7T��<Û|���T��<t�^_`_T¿434+<aT±<�Þw	6<�Eõ
?*²³<��7bca%*4R5'9
�T¡�F+?¯/T�àa%Tß�w|��_N'?p|�|oT0�Û|��|Þ/Þsß2TSQL a½¾/t�F+µ¶T��F+Rfg5hi���������� 



4. � � § ¨vwx\�\|6ß�w|��_N'?p|�|oTÞsßF+?¯/áâ<Ie/TCATEGORY w|��6KEYWORD w|��Tz�F+RCATEGORY (PATH CHARACTER,DESCRIPTION CHARACTER,PARENT CHARACTER),KEYWORD (DOCID INT,KEYWORD CHARACTER,PATH CHARACTER)CATEGORY w|��<¼��|o%Tvwx\�\|�<¼à�aSlTPATH %�| sP9à�Éa<	ÞTDESCRIPTION %à�>TPARENT %
à�<	ÞaS+R��TKEYWORD w|��<¼��|o%ß�w|��_N'?¼p|�|oaSlTDOCID %opqr_sIDTKEYWORD %p|�|oTPATH %vwx\	ÞaS+RS+vwx\path /èF+¼p|�|o/uF+opqr_s<��Tt�F+?¯<SQL %SELECT KEYWORD, COUNT(DISTINCT DOCID)FROM KEYWORD WHERE PATH='path'GROUP BY KEYWORD, (1)aSlTpath /uF+vwx\t�<?¯<SQL %SELECT DESCRIPTION, COUNT(DISTINCT ID)FROM CATEGORY AS A, KEYWORD AS BWHERE A.PATH='path' AND(B.PATH='path' OR B.PATH LIKE 'path.%')GROUP BY DESCRIPTIONUNION ALLSELECT DESCRIPTION, COUNT(DISTINCT ID)FROM CATEGORY AS A, KEYWORD AS BWHERE PARENT='path' AND B.PATH LIKE'path.%' AND (A.PATH=B.PATHOR RIGHT(B.PATH,LENGTH(B.PATH)-LENGTH(A.PATH)) like '.%'AND LOCATE(A.PATH,B.PATH)=1 )GROUP BY DESCRIPTION, (2)a�N'+R55aTpath %i 5 < 
3 /å�F+.SQL(2) %Y
Á0�T��<aTÌB<�÷ïZTÃF+R3 àa´g?Ie* (
j ; NULL) /å�F+��|oTÞsßF+<�1 °<�¶aS+7Tß�w|��_N'+p|�|o�õvwx\<à��%Ö[/�L4<aT��µ¶a%T���<��.��zT~e?¯/V�-ì�¶T¿4+[12℄.5<µ¶%i 6 /jFIe/T�<¼à�/V�Tì�T�l�33T2 à�<V�Tì�Tö�F+56a���zT~eµ¶aS+R�2A 7B <��aS+*9WTA <V�%B<V�Il�LBTP°A <ì�%B <ì���<6L/�+RSQL(2) <Y
Á0�%V�Tì�<��0�/�L��9'+<aT��µ¶%½¾/t���T~e567aL+Rá�IlTCATEGORY w|��6KEYWORD w|��Táâ<Ie/��F+R
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5` 6  ab!"#!"$%CATEGORY (PATH CHARACTER,DESCRIPTION CHARACTER,PREORDER INT,POSTORDER INT,DEPTH INT,PARENT INT),KEYWORD (DOCID INT,KEYWORD CHARACTER,PREORDER INT,POSTORDER INT)CATEGORY w|��< PREORDER, POSTORDER, DEPTH %Tà�<V�Tì�T&NaSlTPARENT %
à�<V�aS+RKEYWORD w|��< PREORDERTPOSTORDER %ß�w|��_N'?vwx\<à�<V�Tì�aS+Rà� path <V�Tì�TpreTpost 6F+6T
?*w|��<z�/ºJ3TSQL(1)T(2) %SELECT KEYWORD, COUNT(DISTINCT DOCID)FROM KEYWORD WHERE PREORDER=preGROUP BY KEYWORD (3)'òTSELECT DESCRIPTION, COUNT(DISTINCT DOCID)FROM CATEGORY AS A, KEYWORD AS BWHERE A.PREORDER>=pre AND A.POSTORDER<=postAND B.PREORDER>=pre AND B.POSTORDER<=postAND B.PREORDER>=A.PREORDERAND B.POSTORDER<=A.POSTORDERGROUPY BY DESCRIPTION (4)6*+RSQL %�Û|�/u23t���T~ehE<SQLaS+7TUV/(�<p|�|oaopqr_s7klmÉ'34+hE%TSQL(3) %SELECT KEYWORD, COUNT(DISTINCT DOCID)FROM KEYWORDWHERE PREORDER=pre AND DOCID IN (sql)GROUP BY KEYWORD,6*+R55a sql %klmÉ'?opqr_stE< ID T¤F SQL aSlTi 5 <�a%Tfd1; d5; d9g T¤F56/å�F+R}ú<})a%T]KTIl*B+¿F+?¯/POSTORDER<=post <,-l/PREORDER<post+dep T¿4?lT.
4E-/T¿434+R



5. � ���µ¶TJava a})2TC++a})N'34+º»µ¶6ö�}�T~J?RTAKMI <�Þw	��%i 7 /jN'+Ie*Webþ|{Þ623})N'3�lT\]^_`_T��F+Ie/��]î�abc/��aL+R}�a%
lient�avwx\{q|<
4E-/T�~2TTAKMI þ|�|at���T~4TD�T¤FRº»µ¶%��<Ú_ÛÜÝÞ	
Ú�T¿43Tt���T~eR��µ¶%Java <ÿÙ��	7SQL T��23TJDBC (Java Database Conne
tivity)
�aT0�Û|��|Þ/ÞsßN'?Û|�/ßÝ�Þ2TSQL at���T~eRTAKMI þ|�|<CPU %Opteron248 2.2GHz aTrÕ\7 3GB aS+ IntelliStation 6224 T¿4?RÉ?5<�÷²/%Windows XP 6DB2 UniversalDatabase Enterprise Server Edition v8.2 7Ú_Þs|�N'34+R}�/¿4?Û|�%503,989 û<Medline ß�Þs�ÝsaSlTwpÞs(Öz�) Û|�6�/Tz���(��õMesh Term *d) P9*+RV��ìTß�w|��_N'?p|�|o%193,185,919 ÀTvwx\�%340,154 à�T(
j ; kj) <��%14,331,595 aSJ?R}��¶%Ti 4 /jFIe/opqr_stE��/u23T1 °<vwx\Tyz23p|�| o{q|T}~F+RTAKMI þ|�|7
4E-/T��3P9P9<��ïZT��F+R5<��T� 340,154 vwx\/u23Tp|�|ot�6vwx\t���T£l¤FR�43T\
an
er" aklm@nopqr_stE/u23Tãä/~eR�÷ïZ%\
an
er" /I+p|�|o\]<ïZ���7T¼
4E-/%T���/��N'+<aTí|î<��<ïZ%�É*4Ri 8 %�Û|�/uF+�÷ïZaS+Ri 8 <DTM 6DB %º»µ¶6��µ¶aSlTKW 6SUB %yz2?
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DTM SUB12k

DTM KW12k

DB SUB

DB KW` 9 \
an
er" +,-./0!Ò"#$%&Ó�12vwx\/èF+p|�| ot�6vwx\t�/å�F+R\DTM KW 1k" %þ_ÿ\_�N'? 1000û/uF+º»µ¶<�÷ïZaSlT��µ¶%þ_ÿ\_�T~-3�Û|�T¿4?Ri4<¼� (x; y) %T�vwx\<e5y%<vwx\7x6á7a�÷aL?56Tj234+R��µ¶%p|�|ot�/�43T0.1 6a8 89%<vwx\<D�T¤F567aL?7Tº»µ¶%þ_ÿ\_�N'? 1000 û/u238 60%T10,000 û/u238 0.01%aSJ?R�43T\
an
er" aklm@n 11,914 û<opqr_stE/u23�}�T~J?7Ti 8 6ãäaSJ?Ri 8 /jN'+Ie/T?434<vwx\/u23T��µ¶%º»µ¶Il½¾/�÷aL?R2P2*79T9Ú_�|:Üs�<Web ;|`%í|î7&<URL T<'3P986á7/�jN'*�'W*9*4=64e
�><?�P9}�D�T@?6LT10 6A:a<v�|B7½4Ce7Il*4µ¶aS+6D�+Ri 9 %T\
an
er" aklm@nÛ|�/uF+D�aSlTEF756P910 6GHFT99.97%P9100%<IJT·�2?�<aS+R8 6�|�<?�P9@+6i 9 %º»µ¶<�7��µ¶Il*46D�+R� 3G4 %�Û|�6\
an
er" T��opqr_s/klm@nÛ|�/uF+}�D�TÉ6¯?�<aS+RKL�÷ïZ%��µ¶<�7M47G106á7/D�T¤/*4vwx\�%��µ¶<�7ÌB*+hE7S+R N 3  !Ò"#$%&Ó�12OP QR'()* STU 10 T y 100 T zDTM KW 1k 0.143 1 0DTM KW 5k 0.284 26 0DTM KW 10k 0.526 16 0DTM KW 50k 4.293 75 0DB KW 0.185 10 0DTM SUB 1k 0.138 2 1DTM SUB 5k 0.176 2 0DTM SUB 10k 0.405 5 1DTM SUB 50k 2.091 33 0DB SUB 0.137 20 2y"z V 10 T"100 T+12WXYZ[ÍÎÏ#\



N 4 \
an
er" +,-./0!Ò"#$%&Ó�12OP QR'()* STU 10 T y 100 T zDTM KW 1k 0.177 24 5DTM KW 5k 0.355 116 5DTM KW 10k 0.511 28 7DTM KW 12k 0.594 27 7DB KW 0.267 23 0DTM SUB 1k 0.195 13 1DTM SUB 5k 0.352 65 0DTM SUB 10k 0.484 18 1DTM SUB 12k 0.534 24 2DB SUB 0.413 706 5� 4G'òi9 <}�aG\
an
er" /klm@nÛ|�/u23GV�7 pre aS+vwx\/uF+p|�|o<t�/uF+SQL %SELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)FROM KEYWORD AS A, KEYWORD AS BWHERE A.PREORDER=pre AND A.DOCID=B.DOCIDAND B.KEYWORD='
an
er' (5)a�N'+R��µ¶/�43GS+vwx\/u23ÌB<�÷ïZTÃF+Ã�< 1 °% 193,185,919 ��| oP9*+ KEYWORD w|��<��	`�Ú_aS+R��µ¶T��F+?¯/Gáâ<µ¶T¿4+Rw|�� T <opqr_sID T¤F0�T id(T ) 6F+Rw|�� T Tid(T ) = [iid(Ti) P° id(Ti)\ id(Tj) = ;(i j= j) T�?FIe/G(�<w|��Ti(i > 2) /��F+RSQL(5) %WHEREà/ A.DOCID=B.DOCID T�°<aG��N'?¼w|���/SQL(5) T}~ì/��T6+56aGáâ/jF SQL a�Z<opqr_sID T�É*4w|��<`�Ú_T��+567aL+RSELECT KEYWORD, SUM(COUNT)FROM (SELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)FROM KEYWORD1 AS A, KEYWORD1 AS BWHERE A.PREORDER=pre AND A.DOCID=B.DOCIDAND B.KEYWORD='
an
er'UNION ALL...UNION ALLSELECT A.KEYWORD, COUNT(DISTINCT A.DOCID)FROM KEYWORDi AS A, KEYWORDi AS BWHERE A.PREORDER=pre AND A.DOCID=B.DOCIDAND B.KEYWORD='
an
er') AGROUP BY KEYWORD (6)i10 %\
an
er" aklmÉ'?Û|�/uF+Gº»µ¶G1°< KEYWORD w|��/uF+��µ¶GKEYWORD T10 ��2?hE<��µ¶Tö�2?}�D�aS+RKEYWORD w|��T��F+56aG10 6/��+v�|B%p|�| ot�a 99.993%P999.999%/Gvwx\t�a 99.79%P9

N 5 �Z-	W
��
ÍÎÏ##$%&'()*
ategory �Z-	\ DTM KW DTM KW DB5k 12k KW.
ommonnoun 340,154 231.2 238.7 53.0.propernoun 7,903 11.8 10.8 2.8.verb 32,826 73.9 74.4 9.7.adj 23,629 61.6 62.4 7.2.rel vn 1,337,891 171.3 177.7 7.6.rel nv 601,256 85.7 85.3 3.6.rel vnn 5,439,810 145.6 162.9 9.8.rel nvn 2,294,012 99.3 101.2 4.4.rel nnv 1,812,501 90.7 89.5 3.8.aÆliation 282,729 53.7 55.3 3.2.pnsubstan
e 48,512 66.2 68.0 4.3.majormesh 89,275 83.6 85.1 3.1.minormesh 111,761 126.2 128.5 7.8.
hemi
al 10,146 17.9 18.2 3.1.genesymbol 15,310 48.1 48.8 7.3.protein 15,562 57.1 58.2 6.7.biomedi
alterm 91,670 133.7 137.8 21.199.93%/��234+R� 5 %G\
an
er" aklm@nÛ|�/u23GÌB<)*lÀ7èF+vwx\/uF+�÷ïZaS+R� 5 Il��µ¶7G)*lì7Ì4vwx\/u23�G½¾/��F+567�P+R6. � ���µ¶%Gt���T SQL a~e?¯/��<²³G
?*²³Tbc/}ÈF+567¹³aS+R©àa%G2 ��Map {q|<}È�¶G�Á®G
?*²³��<¹³�/°43´g+R2 ��Map ���©ªa%«O<¬­®<?¯/vwx\{q|/°43«O2?7G2��Map {q|�Gáâ<Ie*SQL a}~aL+RSELECT A.KEYWORD, B.KEYWORD, COUNT(DISTINCT DOCID)FROM(SELECT DOCID, KEYWORDFROM KEYWORD WHERE PREORDER=pre1) A,
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(SELECT DOCID, KEYWORDFROM KEYWORD WHERE PREORDER=pre2) BWHERE A.DOCID=B.DOCIDGROUP BY A.KEYWORD, B.KEYWORD55aGpre1 6pre2 %í|î/yzN'? 2 °<vwx\<V�aSlG¼F6�/p|�|ot�<hEaS+R���5 àa KEYWORD w|��<��¶/°43´g?RSQL(6) P9�P+Ie/��N'?¼w|���<t�%��/�÷N'+Rö�}�%­� CPU <��<�÷²a~-'?7G�¿<0�Û|��|Þ%�Á�÷Tþ�| s234+<aG�|Þ�| oT��F+56*Bbc/�Á�÷aLGN9/��<��7	¯+R��GC++a})N'?º»�¶%MPI (Message Passing Interfa
e) *dT¿4?��7
Ã6*+7G0�Û|��|ÞT¿4+56aM�Za<��7	¯+WX6Y.�
�V��a��GS+4%��TëiF+�b�/u2G��/��<vwx\7�l�39'34+6F+R9A n7B=64e�È6 9B n7A=64e�È%�qß_Þ7)*+7G5<Ie*�È�<�4Tfg+?¯/GV��N'?Û|�/u2 9ã�Y7aG��<�b�G�[<[��G��<�b�<�/´g9'34+opqr_s�T�b�<;ß�/t�/I=64eÃ�7SJ?6F+R5'Éa´g3L?Ie/GTAKMI %opqr_s­é<�÷T�z234+<aGY­é<�÷õÇÈé�<�÷TF+/%��*·¸7
Ã6*+R��G��µ¶%G5<Ie*È�<�äT��+·¸/��/u�aL+R��WGKEYWORD w|��TKEYWORD (DOCID INT,SENTENCEID INT,POSITION INT,KEYWORD CHARACTER,PREORDER INT,POSTORDER INT)6F+R55aGSENTENCEID %Y IDGPOSITION %p|�|o<ÇÈé�aS+R5<Ie*w|��/u23SELECT A.KEYWORD, C.KEYWORD, COUNT(DISTINCT DOCID)FROM(SELECT DOCID, KEYWORDFROM KEYWORD WHERE PREORDER=pre1) A,(SELECT DOCID, KEYWORDFROM KEYWORD WHERE PREORDER=pre2) B,(SELECT DOCID, KEYWORDFROM KEYWORD WHERE PREORDER=pre3) CWHERE A.DOCID=B.DOCID AND A.DOCID=C.DOCIDAND A.SENTENCEID=B.SENTENCEIDAND A.SENTENCEID=C.SENTENCEIDAND A.POSITION<B.POSITIONfg6hi�� !n TAKMI n"#$�%q&'()*+�,

AND B.POSITION<C.POSITIONGROUP BY A.KEYWORD, C.KEYWORD64et���aG-	<t�D�7ð9'+R55aGpre1Gpre2Gpre3 %&'('��<�b�G�[<[��G��<�b�/å�F+vwx\<V�aS+R5'Éa<./<
�P9G01*]KT��F+56aGS+üý2�*		3|^_ÞTð9'+R7. 45 67©ªa%Gß�w|��_7A8N'?p|�| oT0�Û|��|Þ/Þsß2GTAKMI <vwx\{q|<²³TSQL at�F+²³T��2?R©ªa%«O<¬­®<?¯/vwx\{q|/°43«O2?7G±<²³�SQL a}~¹³aS+RC++a})N'34+º»µ¶%�9~<�|Þ�|oaS+7G��µ¶%�~üý< SQL aS+<aG
?*²³Tbc/��F+567aL+RÉ? 5àaj2?Ie/G��µ¶%Gº»µ¶6ã:á�/��F+567;<N'?R = >[1℄ NLMhttp://www.nlm.nih.gov/[2℄ NCBIhttp://www.n
bi.nlm.nih.gov/[3℄ PubMedhttp://www.n
bi.nlm.nih.gov/entrez/query.f
gi[4℄ T. Nasukawa, & T. Nagano: Text analysis and knowledgemining system. IBM Systems Journal 40(4): pp. 967{984,2001.[5℄ N. Uramoto, H. Matsuzawa, T. Nagano, A. Murakami,H. Takeu
hi, & K. Takeda: A text-mining system for knowl-edge dis
overy from biomedi
al do
uments. IBM SystemsJournal, 43(3): pp. 516{533, 2004.[6℄ ?@, AB, CD, EF, GH: I�JK�L�MNOÎPMQ�����RÒ� MedTAKMI, !Ò"SÒM!MÎTUVWUVXY, No.130{005[7℄ Z["\@"]^"_`: 3 abcadefgh-iWjk%&h-lO�mn!�, opq	cd, Vol. 7, No. 5, 2000.[8℄ E. Charniak: Statisti
al Language Learning, MIT Press,1994.[9℄ S. Tokuhiro, et al. An introni
 SNP in a RUNX1 bindingsite of SLC22A4, en
oding an organi
 
ation transporter,is asso
iated with rheumatoid arthritis. Nature Geneti
s,Novermber 9, 2003.[10℄ C. Helms, et al. A putative RUNX1 binding site variantbetween SLC9A3R1 and NAT9 is asso
iated with sus
epti-bility to psoriasis. Nature Geneti
s, Novermber 9, 2003.[11℄ L. Prokunina, et al. A regulatory polymorphism in PDCD1is asso
iated with sus
eptibility to systemi
 lupus erythe-matosus in humans. Nature Geneti
s, 32, pp. 666{669, De-
ember, 2003.[12℄ P. F. Dietz: Maintaining order in a linked list, Pro
. of thefourteenth annual ACM symposium on Theory of 
omput-ing, pp. 122{127, 1982.


