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DATABASE SEARCH METHOD OF SEARCHING A 
DOCUMENT DATABASE FOR A DESIRED 

DOCUMENT FILE 

PRIORITY CLAIM 

[0001] The present application claims the priority of Japa 
nese patent application, Serial No. 2003-004572, titled 
“Database Search System, Search Method Therefor, Method 
of Creating Data File for Use in Search, and Recording 
Medium Storing Data File,” Which Was ?led on Jan. 10, 
2003, and Which is incorporated herein by reference in its 
entirety. 
[0002] The present application is a divisional application 
of copending US. patent application, Ser. No. 10/755,012, 
?led on Jan. 8, 2004, Which is assigned to the same assignee 
as the present application, and Which is incorporated herein 
by reference in its entirety. 

FIELD OF THE INVENTION 

[0003] The present invention generally relates to a data 
base search technique, and more particularly to a technique 
for searching a document database storing a structured 
document ?le. 

BACKGROUND ART 

[0004] Databases using computers have been Widespread 
today. They vary in siZe, including a single computer search 
ing its storage to retrieve stored data, and a search service for 
searching for document ?les and content residing on net 
Works such as the Internet. 

[0005] In a structured document ?le, such as an HTML 
document used for a Web page on the Internet, a particular 
document area (referred to as a ?eld hereafter) in the 
document ?le may be de?ned by tags or other means. A 
document ?le may be created With different ?elds such as 
“title”, “header”, and “body.” When a document database 
storing such document ?les is searched With a speci?c 
character string used as a search term, the search is not 
limited simply to a document ?le containing the character 
string but may be directed to a document ?le containing the 
character string in a speci?c ?eld. 

[0006] Conventionally, in search systems for performing a 
search involving a ?eld search for such a structured docu 
ment ?le, information (indices) for searching for a document 
?le containing a search term is stored separately from 
information on ?elds in each document ?le. During a search, 
both information items are matched to search for a document 
?le containing a search term in a desired ?eld. That is, this 
requires searching for all document ?les containing the 
search term ?rst, and then selecting those that contain the 
character string in the desired ?eld; therefore the search 
takes a long time. 

[0007] What is therefore needed is a system, a softWare 
program product, and an associated method for providing 
quick search processing in a document database search 
involving a ?eld search. 

SUMMARY OF THE INVENTION 

[0008] The present invention for achieving the above 
object is implemented as a database search system compris 
ing: a document database; a database control unit for con 
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trolling transfer of a document ?le to or from the document 
database; a search engine; and a data ?le for use in a search 
process performed by the search engine and for retaining 
information indicating a correspondence betWeen a keyWord 
and positional information on the keyword, said information 
being retained separately for each document area containing 
the keyWord in the document ?le. 

[0009] The present invention is implemented as a database 
search method of searching a document database for a 
desired document ?le by using a computer, comprising: a 
?rst step of inputting a search expression, said search 
expression including a search term made up of a given 
character string and also including ?eld information speci 
fying a document area Where the search term appears in the 
document ?le; a second step of referencing a data ?le stored 
in a given memory, locating a keyWord corresponding to the 
search expression including the ?eld information, and 
acquiring information specifying a document ?le containing 
the located keyword, said data ?le retaining information 
indicating a correspondence betWeen information specifying 
a document ?le containing a keyWord made up of a given 
character string and the keyWord, and said information being 
retained separately for each document area containing the 
keyWord in the document ?le; and a third step of outputting 
the information acquired by referencing the data ?le as a 
search result. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The various features of the present invention and 
the manner of attaining them Will be described in greater 
detail With reference to the folloWing description, claims, 
and draWings, Wherein reference numerals are reused, Where 
appropriate, to indicate a correspondence betWeen the ref 
erenced items, and Wherein: 

[0011] FIG. 1 schematically shoWs an exemplary hard 
Ware con?guration of a computer for implementing a data 
base search system according to an embodiment of the 
present invention; 

[0012] FIG. 2 shoWs a functional con?guration of the 
database search system according to an embodiment of the 
present invention; 

[0013] FIG. 3 is comprised of FIGS. 3A and 3B, and 
shoWs transfer of data betWeen a database control unit and 
a search engine according to an embodiment of the present 
invention; 
[0014] FIG. 4 shoWs an exemplary con?guration of an 
index ?le according to an embodiment of the present inven 
tion; 
[0015] FIG. 5 shoWs another exemplary con?guration of 
the index ?le according to an embodiment of the present 
invention; 
[0016] FIG. 6 shoWs a con?guration of a relational ?le 
used for a search With a keyWord of a variable-length chain 
and its relationship With a key ?le; 

[0017] FIG. 7 describes a ?eld search method using the 
index ?le according to an embodiment of the present inven 
tion; 
[0018] FIG. 8 shoWs a still another exemplary con?gura 
tion of an index ?le according to an embodiment of the 
present invention; and 
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[0019] FIG. 9 shows a con?guration of a conventional 
index ?le obtained for the same document ?le as in FIG. 8. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0020] The present invention Will be described With ref 
erence to an exemplary embodiment illustrated in the 
appended draWings. 
[0021] While databases vary in siZe and con?guration, this 
embodiment Will be described for an exemplary database 
search system con?gured With a single computer in Which 
application program With database capability and a search 
engine for searching the database operate. 

[0022] FIG. 1 schematically shoWs an exemplary hard 
Ware con?guration of a computer for implementing the 
database search system according to this embodiment. 

[0023] The computer shoWn in FIG. 1 includes a CPU 
(Central Processing Unit) 101 as operation means; main 
memory 103 connected to the CPU 101 via a M/B (moth 
erboard) chipset 102 and a CPU bus; a video card 104 also 
connected to the CPU 101 via the M/B chipset 102 and an 
AGP (Accelerated Graphics Port); a hard disk 105, a net 
Work interface 106, and a USB port 107 connected to the 
MB chipset 102 via a PCI (Peripheral Component Inter 
connect) bus; and a ?oppy disk drive 109 and a keyboard/ 
mouse 110 connected to the MB chipset 102 via the PCI 
bus, a bridge circuit 108, and a loW-speed bus such as an ISA 
(Industry Standard Architecture) bus. 

[0024] FIG. 1 is a mere illustration of a hardWare con 
?guration of the computer for implementing this embodi 
ment, and various other con?gurations are possible as long 
as this embodiment can be applied to them. For example, the 
computer may be provided With only video memory instead 
of the video card 104, in Which case the CPU 101 processes 
image data. The computer may also be provided With a 
CD-ROM (Compact Disc Read Only Memory) drive or a 
DVD-ROM (Digital Versatile Disc Read Only Memory) 
drive via an interface such as ATA (AT Attachment). 

[0025] FIG. 2 shoWs a functional con?guration of the 
database search system according to this embodiment. 

[0026] With reference to FIG. 2, the database search 
system according to this embodiment includes a document 
database 10 storing document ?les, a database control unit 
20 for controlling transfer of document ?les to or from the 
document database 10, and a search engine 30 for searching 
the document database 10. When the database search system 
according to this embodiment is implemented in the com 
puter shoWn in FIG. 1, the document database 10 is imple 
mented in the hard disk 105. 

[0027] The database control unit 20 and the search engine 
30 are implemented in the program-controlled CPU 101 and 
the main memory 103. The program for controlling the CPU 
101 may be provided by distributing in the form of a 
magnetic disk, optical disk, semiconductor memory, or other 
recording media, or by distributing over a netWork. For the 
computer shoWn in FIG. 1, the program is stored (installed) 
on the hard disk 105 and read into the main memory 103 so 
that memory is allocated to the program. The program then 
controls the CPU 101 and causes it to provide the above 
functions. 
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[0028] Although not speci?cally shoWn, the database 
search system may include input means (for example, the 
keyboard/mouse 110 shoWn in FIG. 1) for inputting a 
document ?le to be stored in the document database 10, a 
search expression specifying search conditions, a command 
for requesting search processing, and so on. The database 
search system may further include display means (such as a 
display device) for outputting a search result. 

[0029] When the database search system according to this 
embodiment is implemented as a search server on a netWork 

such as the Internet, the input/output means may be, for 
example, the netWork interface 106 shoWn in FIG. 1. The 
netWork interface 106 may then receive input from a termi 
nal connected over the netWork and return a search result to 
the terminal. 

[0030] In this con?guration, the document database 10 
stores structured document ?les such as HTML documents. 
A stored document ?le describes a document separated into 
?elds. Rules for con?guring the ?elds depend on the lan 
guage in Which the document ?le is Written. A ?eld may 
include a loWer ?eld to form multiplex ?elds, or the entire 
document ?le may be a single ?eld. In addition, the docu 
ment structure (?eld con?guration) may be described in 
various Ways, such as embedding tags in the document as 
done in HTML documents, as Well as forming a ?le With a 
combination of text data and data indicating ?eld positions. 
By Way of example, the folloWing description Will be given 
for the case Where tags are used to describe the document 
structure. 

[0031] The database control unit 20 stores document ?les 
in the document database 10 and reads out document ?les 
from the document database 10. When a desired document 
?le is to be read out, a search expression including a search 
term and information specifying a ?eld (referred to ?eld 
information hereafter) is passed to the search engine 30. The 
search result obtained is used to locate the desired document 
?le, Which is then read out from the document database 10. 

[0032] Also, at predetermined tines that do not affect the 
readout processing of document ?les, the database control 
unit 20 reads out information for creating an index ?le 31 
from the document database 10 and passes it to the search 
engine 30. The index ?le 31 is an information table used by 
the search engine 30 to search for document ?les. Details of 
operation in searching and in creating the index ?le 31 and 
details of the search expression Will be described later. 

[0033] The search engine 30 responds to a request from 
the database control unit 20 and searches the document 
database 10 for a document ?le based on the search expres 
sion. The search is performed With reference to the index ?le 
31. The index ?le 31 is a data ?le that associates each 
character string (keyWord) in a document ?le With informa 
tion on the position of the character string in the document 
?le. The index ?le 31 is created prior to the search process 
ing performed by the search engine 30 and stored in, for 
example, the main memory 103 in FIG. 1 so that it is used 
in the search processing by the search engine 30. 

[0034] When a document ?le corresponding to the search 
expression is found (hit), then information on the document 
?le, that is, a document number specifying the document ?le 
and information on the position of a character string corre 
sponding to the search term in the document ?le, is returned 
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to the database control unit 20. (Of course, if a document ?le 
corresponding to the search expression is not found (not hit), 
a message that informs the failure of hit is returned.) Thus, 
the database control unit 20 can specify the desired docu 
ment ?le and read it from the document database 10. The 
search processing by the search engine 30 Will be described 
in detail later. 

[0035] The index ?le 31 includes a key ?le 32 and a POS 
?le (positional information ?le) 33. The key ?le 32 is a table 
that lists keyWords for searching and pointers to positional 
information indicating positions Where the keyWords are 
located. The POS ?le 33 is a table that lists information 
specifying document ?les in Which the keyWords listed in 
the key ?le 32 are located and information on the positions 
of the keyWords in the document ?les. The index ?le 31 is 
created at predetermined times that do not affect the readout 
processing of document ?les performed by the database 
control unit 20 and the associated search processing 
requested to be performed by the search engine 30. The 
con?guration of the index ?le 31 Will be described later in 
detail With reference to FIG. 7. 

[0036] Ahigh level rough process How of a search accord 
ing to this embodiment Will noW be described. 

[0037] FIG. 3 shoWs transfer of data betWeen the database 
control unit 20 and the search engine 30, Wherein FIG. 3 (A) 
shoWs that in creating the index ?le 31, and FIG. 3 (B) shoWs 
that in searching. 

[0038] For a document search, the index ?le 31 has to be 
created in advance based on information on document ?les 
to be searched for. If structured document ?les such as 
HTML documents are to be registered With the index ?le 31, 
the database control unit 20 ?rst extracts, from each docu 
ment ?le, document data Without tags (referred to as a text 
hereafter) and information on the positions Where the tags 
had appeared in the document ?le (see FIG. 3 (A)). 

[0039] At this point, unique information may be added to 
the original document ?les to facilitate retrieval of a desired 
document ?le in later searches. Each document ?le is 
assigned a unique document number, and the database 
control unit 20 sends the text, the tag positional information, 
and the document number for each document ?le to the 
search engine 30. The database control unit 20 also sends 
positional information on ?elds in each document ?le to the 
search engine 30. 

[0040] The search engine 30 divides character strings in 
each text into Words (variable-length chains) or chains of a 
predetermined number of characters (?xed-length chains). It 
then registers information indicating at What number char 
acter each chain appears in the text (character position rules) 
With the index ?le 31 along With the document number of the 
text. 

[0041] This indexing approach is generally knoWn as 
inverted indexing. The search engine 30 also converts the 
positional information on ?elds in each document ?le into 
character position rules similar to those for the chains 
produced by dividing in the inverted indexing and registers 
it. In this embodiment, this ?eld positional information is 
further appended to each of these chains. 

[0042] For performing search operation, the database con 
trol unit 20 ?rst generates a search expression. A search 
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expression includes a search term and may include ?eld 
information as needed. The search expression including the 
?eld information enables a search that speci?es a document 
?le containing the search term in a desired ?eld (for 
example, a document ?le containing the character string 
“ E325?” in its title). The ?eld information need not be speci?ed 
in the search expression When a document ?le containing the 
search term at anyWhere in the document ?le is searched for. 
The generated search expression is sent from the database 
control unit 20 to the search engine 30 (FIG. 3(B)). 

[0043] On receiving the search expression, the search 
engine 30 interprets the search expression and references the 
index ?le 31. It obtains the document number of a document 
?le that meets the search expression, and the character 
positional information indicating at What number character 
a character string of the search term in the search expression 
appears in the text. It then returns these information items to 
the database control unit 20. If no document ?les that meet 
the search expression are found, a message is returned for 
informing that. 

[0044] In this embodiment, ?eld positional information is 
appended to each character string (chain) as mentioned 
above. This provides quick processing in searching for a 
speci?c character contained in a speci?c ?eld. 

[0045] The database control unit 20 receives the document 
number and the character positional information from the 
search engine 30. Based on these information items, it can 
read out the desired document ?le from the document 
database 10. 

[0046] The search engine 30 performs a search Which Will 
noW be described in more detail. 

[0047] As described earlier, the search engine 30 receives 
a search expression including a search term and ?eld infor 
mation from the database control unit 20. it returns infor 
mation to the database control unit 20, that is, a document 
number specifying a document ?le containing the search 
term, and information on the position in the document ?le of 
a character string corresponding to the search term. This 
positional information on the character string also includes 
information on a ?eld in the document ?le. Thus, the search 
engine 30 also performs a ?eld search according to the 
search expression. 

[0048] For convenience of explanation, hoW to search a 
text of a document ?le for a desired character string Will be 
described beloW ?rst Without mention of the ?eld search. 
Then, hoW to perform the ?eld search Will be described. 

[0049] Although any of knoWn approaches may be used 
for the character string search performed by the search 
engine 30, this embodiment Will take an exemplary 
approach that involves analysis using the n-gram model. 

[0050] First, a description Will be given of a search for a 
desired character string in a text Written Without separation 
betWeen Words, like a sentence in Japanese language (or in 
any other language based on logographic characters). In this 
case, the text is divided into ?xed-length chains and regis 
tered With the index ?le 31 as keyWords. This Will be 
described beloW With a speci?c example. 

[0051] Consider searching for a desired character string in 

the text: H tgqgg F; wmiw Q ,,~ 
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The search engine 30 registers this text with the index ?le 
31 in the following manner. 

[0052] First, the text is broken down into n-length char 
acter chains (referred to as keywords hereafter). For n=2 by 
way of example the sentence H taqmri?kg F1 WMWQ .,_ is bro 

ken down asking mm 11x: mom mwtg , 

[0053] The position number is set to “l” for the top 
keyword and incremented by one for each following key 
word shifted by one character. Where the document number 
of this document ?le is “0”, the pairs of (document number, 
position number) are represented as follows?im 

2355B 
<0. awixi (0, in 

(G, l) 

H’yit <0, 2M0? (o, 

(a, (0. 

<0 {0, 10> 
[0054] These keywords are sorted in order of character 
code (ASCII, JIS code, Unicode, etc.) as follows: 
<2, (0, my m, ail-3% 

Bat» <0, mHii-i {0. 214123 w. li?réiéi <0, 4;» 

[0055] From this information, the keywords are registered 
with the key ?le 32, and the pairs of document number and 
position number are registered with the POS ?le 33. For 
identical keywords, only one keyword is registered with the 
key ?le 32 but a plurality of corresponding pairs of docu 
ment number and position number (positional information) 
are registered with the POS ?le 33. 

[0056] FIG. 4 shows a con?guration of the index ?le 31 
for this text. 

[0057] The search operation will now be described. 

(0, 4550*) (o, 5} 

<o. (0. E) 

[0058] Suppose that a search expression including the 
search term Ha)"; E30) {ii I! is sent from the database control 
unit 20 to the search engine 30. Then, the search engine 30 
begins by breaking down the search term n $1 {5E 55; n into 

the two-character parts n {if} u and" g9; it 

[0059] The search engine 30 obtains positional informa 
tion on keywords corresponding to these parts from the 
index ?le 31. According to the index ?le 31 shown in FIG. 

4, the positional information on the keyword n g] I: is (0, 
l) and (0, 4), while the positional information on the 
keyword .1 g}; Egg,“ is (0, 6). Taking this positional information 
into consideration, it can be seen that u gig} n at the position 

(0, 4) and u g) n at the position (0, 6) is continuous. 

Therefore, the character string n 13;} 1g} allocated at the 
position (0, 4) can be returned as the search result to the 
database control unit 20. 

[0060] Now, the description will be given of a search for 
a desired character string in a text written with separation 
between words, like an English sentence. In this case, the 
words are variable-length character strings. If these words, 
which are variable-length chains, are employed as they are 
as keywords in the index ?le 31, then searching the key ?le 
32 for a desired keyword will be dif?cult. Therefore, a 
mechanism is introduced for performing a search by break 
ing down a variable-length chain into ?xed-length chains. 
This will be described below with a speci?c example. 

[0061] Consider searching for a desired character string in 
the text: 

“to be or not to be that is the question.” 

This text is registered with the index ?le 31 in the following 
manner. 
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[0062] The text is broken down into words simply by 
using a space between the character strings as a separator. 
Where the document number of this document is “1”, the 
text is represented as follows: 

to (1,1) 
be (1, 3) 
or (1, 5) 
not (1, 7) 
to (l, 10) 
be (1, 12) 
that (l, 14) 
is (l, 18) 
the (l, 20) 
question (1, 23) 

[0063] These keywords are sorted in character-code order, 
and after overlapping keys are merged, they are registered 
with the index ?le 31. 

[0064] FIG. 5 shows a con?guration of the index ?le 31 
for this text. 

[0065] In the index ?le 31 for variable-length chains, a 
relational ?le 34 to be described below is further created for 
increased search e?iciency. 

[0066] First, a start mark (represented notationally as A) 
and an end mark (represented notationally as F5) are added to 
each word. The words with these marks are then divided into 
n-character parts. Where the word “question” is divided by 
n=3 for example, the character string ‘“ question$” is 
broken down as follows: 

ion 
011$ 

[0067] Thus, the word is represented as a set of ?xed 
length (n-character) keywords. Here, information corre 
sponding to positional information (POS) on the keyword is 
de?ned as (keyword number, position number within the 
word). Where the keyword number of the keyword “ques 
tion” is “4”, information is added to the above character 
strings as follows: 

Aqu (4, l) 
que (4, 2) 

ues (4, 3) 
est (4, 4) 

sti (4, 5) 
tio (4, 6) 

ion (4, 7) 
on$ (4, 8) 

[0068] These character strings and positional information 
are sorted in character-code order and registered with the 
relational ?le 34, as in the case of the key ?le 32 and the POS 
?le 33. 
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[0069] FIG. 6 shows a con?guration of the relational ?le 
34 for ‘“ question$” and its relationship with the key ?le 32. 

[0070] Next, the search operation will be described. 

[0071] Suppose that a search expression including the 
search term “question” is sent from the database control unit 
20 to the search engine 30. Then, the search engine 30 begins 
by breaking down “Aquestion$”, which is obtained by add 
ing the start and end marks to the character string of the 
search term, into n-character chains. This results in a set of 
character strings as follows: 

[0072] Aqu 
[0073] est 

[0074] ion 

[0075] 011$ 

[0076] Then, the relational ?le 34 is referenced to ?nd a 
keyword in which the character string “Aqu” appears at the 
?rst character, the character string “est” at the fourth char 
acter, the character string “ion” at the seventh character, and 
the character string “on$” at the eighth character. In the 
relational ?le 34 for the keyword “question” shown in FIG. 
6, the character string “A” has the positional information (4, 
l), the character string “est” has (4, 4), the character string 
“ion” has (4, 7), and the character string “on$” has (4, 8). 
Therefore, the keyword with the keyword number “4” turns 
out to correspond to the search term “question”. 

[0077] Based on this search result, the key ?le 32 and the 
POS ?le 33 is referenced to ?nd that the positional infor 
mation on the word “question” is (l, 23). This indicates that 
the word corresponding to the search term appears at the 
23rd character in a text of a document ?le with the document 
?le number 1. 

[0078] The process of performing the ?eld search will now 
be described. 

[0079] The noticeable characteristic of this embodiment is 
in this ?eld search. Therefore, the concept of this search 
method according to this embodiment will be described ?rst, 
and then a speci?c example of its operation will be described 
by contrast with a conventional ?eld search method. 

[0080] FIG. 7 describes the ?eld search method using the 
index ?le 31 according to this embodiment. 

[0081] In this embodiment, for each keyword, the key ?le 
32 lists the keyword as separate items for respective ?elds in 
which the keyword appears. In the example shown in FIG. 
7, while the keyword “question” is listed by itself, “ques 
tion” appearing in the ?eld F1, “question” appearing in the 
?eld F2, “question” appearing in the ?eld F3, and so on are 
listed as independent items. 

[0082] The POS ?le 33 lists positional information for 
each keyword, as well as for items of the keyword for 
respective ?elds in which the keyword appears. In the 
example shown in FIG. 7, while positional information is 
listed for the keyword “question”, positional information is 
also separately listed for “question” appearing in the ?eld 
F1, “question” appearing in the ?eld F2, and so on. 

[0083] Thus, the index ?le 31 is con?gured in this manner 
to append the ?eld positional information to the keywords. 
Therefore, when a speci?c character string appearing in a 

Oct. 11, 2007 

speci?c ?eld is designated and searched for, the positional 
information on the desired character string can be readily 
obtained by referencing the POS ?le 33 from a correspond 
ing item in the key ?le 32. In the example shown in FIG. 7, 
a search for “question” appearing in the ?eld F1, for 
example, is performed by specifying “question” as the 
search term and F1 as the ?eld. Then, the POS ?le 33 may 
be directly referenced from a corresponding item in the key 
?le 32 to readily obtain the sets of document number and 
position number (Docl5, Posll), (Doc32, Posl3), and 
(Doc95, Pos25). 
[0084] Next, the ?eld search operation will be described 
with a speci?c example. 

[0085] Consider searching for a desired character string in 
the following document ?le. 

[0086] <title>IBM software</title> 

[0087] This page explains IBM software products 

[0088] In this tag-structured document ?le, the area 
enclosed in <title> tags may be de?ned as a ?eld l. 

[0089] First, the text “IBN software This page explains 
IBM software products”, generated by eliminating the tags 
from the document ?le, and positional information on the 
<title> tags are sent from the database control unit 20 to the 
search engine 30. The search engine 30 registers information 
on this document ?le with the index ?le 31. 

[0090] Where the document number of this text is “2” and 
keywords and their positional information are extracted in 
the above described manner, the following information will 
be registered. 

IBM (2, 1) 
software (2, 4) 
This (2, 12) 
page (2, l6) 
explains (2, 20) 
IBM (2, 28) 
software (2, 31) 
products (2, 39) 

[0091] The ?eld 1 has been de?ned based on the tag 
positions so that the start position is the keyword “IBM” and 
the end position is the keyword “software”. This positional 
information is registered with the index ?le 31. The position 
number is “l” for the start position, and “12” for the end 
position because the end position is next to the keyword 
“software.” Therefore, the following information will be 
registered for the ?eld l. 

(FIELD 1) (2, 1), (2, 12) 

[0092] Conventional search engines 30 have simply reg 
istered this positional information on the ?eld l with the 
index ?le 31 along with the positional information on 
keywords. In contrast, this embodiment registers the infor 
mation on the ?eld l appended to pertinent keywords. 
Speci?cally, a keyword and a ?eld in which the keyword 
appears are combined, and each keyword combined with a 
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?eld is registered as an independent keyword. By this 
operation, the following information will be registered. 

IBM (2, 1) 
IBM (F1) (2, 1) 
software (2, 4) 
software (F1) (2, 4) 
This (2, 12) 
page (2, 16) 
explains (2, 20) 
IBM (2, 28) 
software (2, 31) 
products (2, 39) 

[0093] These are sorted in character-code order, and after 
overlapping keywords are merged, these are registered with 
the index ?le 31. 

[0094] FIG. 8 shows a ?nal con?guration of the index ?le 
31 for this document ?le provided according to this embodi 
ment. 

[0095] Also, FIG. 9 shows a con?guration of a conven 
tional index ?le 31 for this document ?le. 

[0096] As described, the ?eld positional information has 
been conventionally registered with the index ?le 31 in the 
same manner as the keyword positional information. That is, 
information specifying a ?eld has been registered with the 
key ?le 32, and the positional information on the ?eld has 
been registered with the POS ?le 33. In the example shown 
in FIG. 9, the name of the ?eld 1 (FIELD l) is registered 
with the key ?le 32, and its positional information (2, l), (2, 
12) is registered with the POS ?le 33. Keywords are sorted 
as usual in character-code order, and registered after over 
lapping keywords are merged. 

[0097] Next, the search operation will be described. 

[0098] Suppose that a search expression is written in the 
format “search term @ ?eld”, and the search expression 
“IBM @ Fl” has been sent from the database control unit 20 
to the search engine 30. That is, a document ?le containing 
the word “IBM” in the ?eld F1 is searched for. In this case, 
the search engine 30 ?rst references the relational ?le 34 to 
obtain the keyword “IBM” corresponding to the search term. 
Then, it searches for a registered item “IBM (F1)”, which is 
a combination of the keyword “IBM” and the ?eld F1. 

[0099] Since the key ?le 32 in the index ?le 31 shown in 
FIG. 8 includes the corresponding registered item “IBM 
(F1)”, its positional information registered with the POS ?le 
33 is directly referenced. This provides only the positional 
information (2, l) as the search result, which is returned to 
the database control unit 20. 

[0100] The database control unit 20 reads out a document 
?le with the document number 2 from the document data 
base 10 based on the positional information (2, 1) obtained 
for the search expression “search term @ ?eld”. 

[0101] On the other hand, when a search is performed with 
reference to the conventional index ?le 31 shown in FIG. 9, 
positional information registered with the POS ?le 33 is 
referenced from the keyword “IBM” corresponding to the 
search term. Similarly, for the ?eld F1 in the search expres 
sion, information on the ?eld F1 registered with the POS ?le 
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33 is referenced from the key ?le 32. Then, these informa 
tion items are matched to search for a document including 
the keyword “IBM” appearing in the ?eld F1. 

[0102] Speci?cally, attention is focused ?rst on the posi 
tional information (2, l) on the keyword “IBM”, and it is 
matched with the positional information on the ?eld F1. 
Because the ?eld F1 begins at (2, l) and ends at (2, 12), the 
keyword “IBM” with the positional information (2, l) meets 
the search expression. Next, attention is focused on the 
positional information (2, 28). However, because it is out of 
the de?nition of the ?eld Fl, the keyword “IBM” with the 
positional information (2, 28) does not meet the search 
expression. Therefore, only the positional information (2, l) 
is obtained as the search result, which is returned to the 
database control unit 20. 

[0103] Thus, as shown in FIG. 8, the search engine 30 
according to this embodiment has the ?eld information 
appended to the keywords and registered with the key ?le 32 
and POS ?le 33 in the index ?le 31. Once a keyword 
corresponding to a search expression (and therefore match 
ing the ?eld information) is obtained, what is required is 
only obtaining the positional information on the keyword 
from the POS ?le 33; it is not required to match the keyword 
positional information with the ?eld positional information. 
Therefore, a signi?cant reduction in time required for a 
search involving a ?eld search can be expected compared to 
the conventional system using an index ?le 31 shown in 
FIG. 9. 

[0104] In the above described search operation, the rela 
tional ?le 34 is not con?gured to accommodate keywords 
independent for each ?eld. Rather, a keyword without ?eld 
information is searched for in the relational ?le 34 ?rst, and 
then a registered item for the keyword combined with ?eld 
information is searched for. Therefore, even though key 
words combined with their ?eld information are registered 
independently with the key ?le 32, it does not affect the 
con?guration of the relational ?le 34, and therefore does not 
increase the time required for a search. 

[0105] Because the registered keywords have been sorted 
in character-code order in the search ?le 31, keywords 
combined with their ?eld information are listed near an 

identical keyword without ?eld information. Therefore, 
even though a keyword without ?eld information is obtained 
?rst and then the key ?le 32 is searched for the keyword 
combined with ?eld information, it does not require so much 
time as to affect the overall processing. 

[0106] Further, when keywords are ?xed-length chains as 
in the case of a search with a Japanese search term, there is 
no mechanism for obtaining a keyword corresponding to the 
search term with reference to the relational ?le 34. This may 
mean that the time required for searching for a keyword 
corresponding to a search term increases, because registered 
information in the key ?le 32 has increased due to keywords 
combined with ?eld information. 

[0107] However, processing for matching the keyword 
positional information and the ?eld positional information 
has been eliminated; this decrease in processing amount 
signi?cantly affects the overall search processing further 
than the increase in processing amount due to the increased 
registered data in the key ?le 32. Therefore, the decrease 
contributes to providing quicker search processing. 
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[0108] The above embodiment has been described for an 
exemplary con?guration in which the database search sys 
tem is implemented in a single computer. However, the 
system according to the present invention is not limited to 
this hardware con?guration. 

[0109] The document database 10 may be built on a 
different computer connected over a network, and/or the 
database control unit 20 and the search engine 30 may be 
distributed as functions of separate computers connected 
over a network. 

[0110] It is to be understood that the speci?c embodiments 
of the invention that have been described are merely illus 
trative of certain applications of the principle of the present 
invention. Numerous modi?cations may be made to the 
system, method, and service for providing quick search 
processing in a document database search involving a ?eld 
search described herein without departing from the spirit and 
scope of the present invention. 

What is claimed is: 
1. A processor-implemented database search method, 

comprising: 
storing a document ?le in a database; 

controlling a transfer of a document ?le to and from the 

database; 
searching the database on the basis of a keyword com 

prised of a character string and returning a search 
result; 

using an index ?le for retaining information indicating a 
correspondence of the keyword to positional informa 
tion of the keyword, based on a ?eld in the document 
?le that includes the keyword; 

wherein the index ?le comprises a key ?le that includes a 
list of pointers to character strings and positional infor 
mation; 

wherein the character strings are included in the document 
?le and are stored in the database by document area 
where a character string in the document ?le appears 
and by a positional information ?le; 

wherein the positional information ?le includes a list of 
positional information containing information that 
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speci?es the document ?le where a character string 
exists and information that speci?es a position of the 
character string in the document ?le regarding the 
character string in the key ?le; and 

wherein for a variable-length chain included in the index 
?le, a relational ?le is created by dividing each word in 
the variable-length chain into a plurality of ?xed-length 
keywords. 

2. The database search method according to claim 1, 
further comprising: 

reading the document ?le from the database, and extract 
ing a text of the document ?le and information indi 
cating a structure of the document ?le, for sending the 
text and the information to a search engine; and 

the search engine creating the index ?le based on the text 
and the information indicating the structure of the 
document ?le. 

3. The database search method according to claim 1, 
wherein the index ?le retains, as the positional information 
on the keyword, information that identi?es the document ?le 
containing the keyword and information that speci?es a 
position of the keyword in the document ?le, each item of 
the positional information being associated with a corre 
sponding item of the keyword listed as a separate item for a 
respective ?eld. 

4. The database search method according to claim l,t 
wherein the index ?le comprises: 

a ?rst table that lists character strings contained in the 
document ?le stored in the database and pointers to 
positional information on the character strings, each 
character string being listed as a separate item for 
respective ?elds where the character string appears in 
the document ?le; and 

a second table that lists positional information on each 
character string including the character strings listed in 
the ?rst table, the positional information including 
information that identi?es the document ?le containing 
the character string and information that speci?es a 
position of the character strings in the document ?le. 


