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(57) ABSTRACT 

A text cataloging method includes a step of cataloging 
already-analyzed-text data obtained from an analysis of a 
logical Structure of a text to be cataloged in a text database, 
a step of creating a structure indeX by Sequentially Super 
posing logical Structures of texts to be cataloged, wherein a 
Single metaelement is used for representing a group of 
elements in the texts having the same position of appearance 
in one of the texts and the same element type, a single piece 
of meta-character-String data is used for representing a 
group of pieces of character-String data in the texts having 
the same position of appearance in one of the texts, and a 
context identifier is assigned to each metanode composing a 
tree-like Structure of the Structure indeX for uniquely iden 
tifying the metanode; a step of generating Structured-full 
text data composed of definitions of associative relations 
between all pieces of character-String data included in 
already-analyzed-text data of each text to be cataloged, and 
context identifiers of pieces of metacharacter-String data in 
the Structure indeX used for representing the pieces of 
character-String data; and a character-String-indeX updating 
Step, including the Sub-Steps of extracting partial character 
Strings, generating Structured-character-position informa 
tion, and updating a character-String index. 
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STRUCTURED-TEXT CATALOGING METHOD, 
STRUCTURED-TEXT SEARCHING METHOD, AND 
PORTABLE MEDIUM USED IN THE METHODS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to text 
cataloging and text Searching in a text control System 
utilizing a computer. More particularly, the present invention 
relates to a method for cataloging a structured text in a Set 
of Structured texts, each of which has a logical Structure, and 
a method for Searching Such a set of Structured texts for 
Specific text content at a high Speed. The invention also 
relates to a portable medium used in the text cataloging and 
text Searching methods. 
0003 2. Description of the Related Art 
0004. With the development of the information society 
making full-scale progreSS, the amount of electronically 
prepared text-based information created by using an appa 
ratuS Such as a word processor and a personal computer is 
increasing at an extraordinarily high pace. Under this cir 
cumstance, the demand to Search a massive collection of 
cumulated electronically-prepared texts for desired informa 
tion with a high degree of reliability is rising. 
0005. In response to the demand, technology for full-text 
Searching has been developed in which full texts are cata 
loged in a computer System and treated as a database. Since 
the database is then Searched for a specified String of 
characters (which is referred to hereafter as a “esearch 
term'), a keyword is not required, basically allowing a 
Search operation to be carried out with no detection miss. 
0006 A text comprising logical structure elements that 
can be individually recognized can be treated as an object to 
be searched in a Search operation. Such a text is referred to 
hereafter as a "structured text''. An example of a structured 
text is a text described in SGML (Standard Generalized 
Markup Language (ISO 8879:1986)). In such a search 
operation, a condition regarding a logical Structure is added 
to a list of Search conditions, allowing a Search operation 
with highly detailed Search conditions to be carried out. 
0007 An example of a search system implementing a 
Search operation Specifying a structure condition is disclosed 
in Japanese Patent Laid-Open No. Hei 8-147311 (JP 311). 
In this structured-text Searching method, when a text is 
cataloged, the original of the text is cataloged in a Search 
database. Then, Specific character Strings representing the 
head and the end of each logical Structure of the cataloged 
text original are detected to identify logical Structures. At the 
Same time, the text is divided into logical Structures. The 
Specific character Strings representing the head and the end 
of each logical Structure are referred to hereafter as a "front 
marker” and a “back marker”, respectively. 
0008. In the case of an electronically prepared specifica 
tion for a patent application, for example, the front and back 
markers detected as delimiters of the range of a logical 
structure called “Abstract of the Disclosure” are "CSDO 
ABJ>” and “z/SDO>” respectively. The front and back 
markers are detected to cut out a text delimited thereby as a 
text of the logical Structure. Other logical Structures are cut 
out in the same way in order to divide the original text into 
logical Structures. 
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0009 Next, a condensed-text creating process is carried 
out on the original text of each of the resulting logical 
Structures. In the case of the logical Structure “Abstract of 
the Disclosure', for example, the original text is divided into 
phrase character Strings, each of which comprises word 
units, and a mutual-inclusion relation among the phrase 
character Strings is examined. Then, by eliminating a String 
of characters included in another phrase character String, a 
condensed text of the logical Structure can be produced. By 
carrying out the Same condensed-text creating proceSS on 
other logical Structures, a condensed text can be formed for 
each of the other logical Structures. The condensed texts are 
then cataloged in a Search database as a condensed-text file. 

0010. Then, the binary value “1” is set in a bit associated 
with the code of each character appearing in the text in order 
to create a character component table, which is also cata 
loged in the Search database as a character component table 
file. 

0011. After the search database has been constructed in 
this way, text Search processing is carried out as follows. 

0012 First, a specified search term is disassembled into 
character units. A text including all characters composing 
the Search term is then extracted by referencing the character 
component table. 

0013 Then, a condensed-text file to be searched, which 
contains a logical Structure Specified as a Search object, is 
Selected among condensed-text files containing logical 
Structures. By Searching the character component table 
therein, only a condensed text of a text extracted by the 
operation to Search the character component table can be 
Selected as a Search object. As a result, a text including the 
Specified Search term included in a specified logical Structure 
can be extracted. If no positional relation in the text among 
a plurality of Search terms is prescribed in a specified Search 
condition equation, the Search processing is ended. If Such a 
positional relation is specified, on the other hand, the con 
tents of Sentences included in a text extracted as a result of 
the search of the condensed text are read. Only if all the 
Specified Search terms are found in the extracted text and, at 
the same time, the positional relation among the Search 
terms Satisfies the Specified Search condition equation, is the 
extracted text confirmed as the desired text. 

0014 AS described above, the search method according 
to JP 311 allows a practical Speed for a Search operation to 
be maintained for a large-scale database and, at the same 
time, allows a Search operation Specifying a structure con 
dition to be carried out. 

0015 According to the technology described in JP 311, 
a Search operation specifying a certain Structure condition 
can be carried out. With this structure Specifying technique, 
however, a Search operation Satisfying a Subtly Specified 
Structure condition cannot be carried out in Some cases. 

0016. In the text cataloging/searching system provided 
by JP 311, the structure of a text to be cataloged is divided 
into Sub-Structures determined in advance, and a condensed 
text file is created for each Sub-Structure. In a Search 
operation, a file defining a relation associating the names of 
Sub-structures and the names of condensed-text files is 
referenced to determine a set of condensed-text files to be 
Searched. A Search operation Specifying a structure condition 
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is then implemented by carrying out the Search operation 
with only condensed-text files in the Set treated as a Search 
object. 

0.017. In text cataloging/searching this System, at a stage 
of constructing a text database, the designer of the database 
predicts the Structure conditions that are thought to be 
Specified in Search operations to be carried out in the future. 
Then, a text is divided into condensed-text files that allow 
Search operations to be carried out in conformity with the 
predicted Structure conditions. In consequence, however, a 
Search operation that Satisfies a structure condition which 
was not predicted when the database was constructed cannot 
be carried out. 

0.018 For example, assume that a text is divided into two 
logical elements which are each referred to hereafter simply 
as "elements”. Let the two elements be called “abstract' and 
“main body”, respectively. Considering that the “main 
body” element is further divided into any arbitrary number 
of paragraphs which are each composed of the title of the 
paragraph and any arbitrary number of Sections, if two 
condensed-text files for the “abstract” and “main body” 
elements are created and cataloged in a text database con 
taining a set of texts organized into Such a structure in a 
process of constructing the database, a Search operation 
Satisfying a Structure condition Stating: “Find a group of 
Sentences in the title of a paragraph that includes a String of 
characters OO' cannot be carried out. 

0.019 Instead of treating the “main body' element as a 
Single condensed-text file, the title of each paragraph and the 
Sections composing the element can each be treated as a 
condensed-text file, allowing a Search operation Satisfying 
the structure condition described above to be carried out. 
Even if Such condensed files are provided, however, a Search 
operation will not be able to keep up with Structure condi 
tions Such as ones Stating: “Find a group of Sentences 
including a String of characters OO inside the first paragraph 
(which can be either the title of the first paragraph or a 
Section in the first paragraph), or "Find a group of Sentences 
including a String of characters XX in the last Section of a 
paragraph.” In order to keep up with a structure condition 
including Such a Specification of a specific position of a 
Search term, a condensed-text file needs to be provided 
Separately in advance for the appearance of each paragraph 
and each Section. In this case, not only does the number of 
condensed-text files provided for paragraphs and Sections 
become extremely large because Such paragraphs and Sec 
tions can appear in an element in any arbitrary manner, but 
a Search operation Satisfying Such a condition cannot be 
actually carried out because the method described in JP 311 
is not provided with a means for associating a structure 
condition that includes any arbitrary Specification of a 
position of appearance of a Search term with a Set of Small 
condensed-text files resulting from finely disassembling 
each element. 

0020. It is thus impossible to include an order of appear 
ance condition in the Specification of a structure condition as 
described above, So that a Search operation with a very 
detailed Structure Specification cannot be carried out. 
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SUMMARY OF THE INVENTION 

0021. It is thus an object of the present invention to solve 
the problems described above by providing a function for 
carrying out a Search operation Specifying a detailed and 
efficient Structure. 

0022. In order to solve the problems described above, the 
present invention provides a text cataloging method that 
comprises: 

0023 (1) an already-analyzed-text data generating/ 
cataloging Step of cataloging already-analyzed-text 
data, which is obtained from an analysis of a logical 
Structure of a text to be cataloged, in a text database; 

0024 (2) a structure-index creating step of creating 
a structure indeX by Sequentially Superposing logical 
Structures of texts to be cataloged, one upon another, 
in the Structure indeX in the same order as the 
chronological order in which the texts are cataloged, 
wherein a single metaelement is used for represent 
ing a group of elements in the texts having the same 
position of appearance in one of the texts and the 
Same element type, a single piece of meta-character 
String data is used for representing a group of pieces 
of character-String data in the texts having the same 
position of appearance in one of the texts, and a 
context identifier is assigned to each metanode com 
posing a tree-like Structure of the Structure indeX for 
uniquely identifying the metanode, where “metan 
ode' is a generic name for a metaelement and 
meta-character-String data; 

0025 (3) a structured-full-text-data generating step 
of generating Structured-full-text data composed of 
definitions of associative relations between all pieces 
of character-String data included in already-ana 
lyZed-text data of each text to be cataloged, and 
context identifiers of pieces of meta-character-String 
data in the Structure indeX used for representing the 
pieces of character-String data; 

0026 (4) a character-String-index updating step 
comprising the Sub-Steps of: 
0.027 extracting partial character strings each 
having a predetermined character count, charac 
ter-position information of the partial character 
Strings in a text to be cataloged, a text identifier for 
uniquely identifying the text in a text database, 
and a context identifier of meta-character-String 
data representing character-String data including 
the partial character Strings in a structure index 
from the character-String data included in each 
text to be cataloged; 

0028 generating structured-character-position 
information comprising the character-position 
information, the text identifier and the context 
identifier; and 

0029 updating a character-string index by cata 
loging an associative relation between each of the 
partial character Strings and the Structured-char 
acter-position information in the character-String 
indeX. 

0030. In addition, the structured-text searching method 
provided by the present invention comprises: 
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0031 (1) a structure-condition judging step of 
Searching a structure indeX for a Set of context 
identifierS Satisfying a Specified Structure condition; 

0032 (2) a structured-character-position-informa 
tion extracting Step of extracting partial character 
Strings, each of which has a predetermined character 
count, from a Search term, and Searching a character 
String indeX for a set of pieces of Structured-charac 
ter-position information matching the partial charac 
ter Strings, and 

0033 (3) an index searching step of searching the 
Set of pieces of Structured-character-position infor 
mation for Specific pieces of Structured-character 
position information that have context identifiers 
included in the set of context identifiers found at the 
Structure-condition judging Step, and that have a 
positional relation among the Specific pieces of struc 
tured-character-position information matching the 
arrangement order of the partial character Strings in 
the Search term. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a diagram showing an overall configu 
ration of a first embodiment implementing a text Searching 
System provided by the present invention; 
0.035 FIG. 2 is a diagram showing the configuration of 
a text cataloging Sub-System implemented by the first 
embodiment of the present invention; 
0.036 FIG. 3 is a PAD showing a procedure for catalog 
ing a text adopted by the first embodiment of the present 
invention; 

0037 FIG. 4 is a diagram showing an example of the 
DTD defining a logical Structure of a text; 

0.038 FIG. 5 is a diagram showing an example of a text 
written in SGML in accordance with the DTD shown in 
FIG. 4; 

0.039 FIG. 6 is a model diagram showing diagrammati 
cally the logical structure of the text written in SGML shown 
in FIG. 5; 

0040 FIG. 7 is a PAD (Problem Analysis Diagram) 
showing details of the procedure carried out by a text 
Structure analyzing program provided by the first embodi 
ment of the present invention; 

0041 FIG. 8 is a diagram showing the data structure of 
a text-structure table; 

0042 FIG. 9 is a PAD showing details of the procedure 
carried out by a structure-index creating program provided 
by the first embodiment of the present invention; 
0.043 FIG. 10 is a diagram showing an order of tracing 
already-analyzed-text data in the first embodiment of the 
present invention; 

0044 FIG. 11 is a diagram showing an associative rela 
tion between a group of nodes composing the tree-like 
Structure of already-analyzed-text data shown on the left 
hand side of the figure and a group of nodes (strictly 
Speaking, metanodes) composing the tree-like Structure of a 
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Structure indeX for the already-analyzed-text data shown on 
the right-hand side of the figure, in the first embodiment of 
the present invention; 
004.5 FIG. 12 is a diagram showing a process for devel 
oping a structure indeX by Sequentially Superposing a plu 
rality of pieces of already-analyzed-text data one after 
another, in the first embodiment of the present invention; 
0046 FIG. 13 is a PAD showing details of a procedure 
carried out by a structured-full-text-data generating program 
in the first embodiment of the present invention; 
0047 FIG. 14 is a diagram showing a format in which 
structured-full-text data is output by the structured-full-text 
data generating program to a file in the first embodiment of 
the present invention; 
0048 FIG. 15 is a PAD showing details of the procedure 
carried out by a character-String-indeX creating program in 
the first embodiment of the present invention; 
0049 FIG. 16 is a diagram showing the data structure of 
a character-String indeX used in the first embodiment of the 
present invention; 
0050 FIG. 17 is a diagram showing the configuration of 
a text Searching Server implemented by the first embodiment 
of the present invention; 
0051 FIG. 18 is a PAD showing a procedure for search 
ing a text adopted by the first embodiment of the present 
invention; 

0.052 FIG. 19 is a PAD showing details of the procedure 
carried out by a Search-condition analyzing program in the 
first embodiment of the present invention; 
0053 FIG. 20 is a diagram showing an example of 
generation of already-developed-search-condition data in 
processing carried out by the Search-condition analyzing 
program in the first embodiment of the present invention; 
0054 FIG. 21 is a PAD showing details of the procedure 
carried out by a character-String-indeX Searching program in 
the first embodiment of the present invention; 
0055 FIG. 22 is a diagram showing a concatenation 
judging proceSS carried out by the character-String-indeX 
Searching program in the first embodiment of the present 
invention; 

0056 FIG. 23 is a diagram showing the structure of 
Search-result data in the first embodiment of the present 
invention; 

0057 FIG. 24 is a PAD showing a detailed procedure of 
the processing to transfer already-analyzed-text data in the 
first embodiment of the present invention; 
0058 FIG. 25 is a diagram showing the configuration of 
a text Searching client in the first embodiment of the present 
invention; 

0059 FIG. 26 is a PAD showing an operational proce 
dure carried out by the text Searching client provided by the 
first embodiment of the present invention; 
0060 FIG. 27 is a PAD showing a detailed procedure of 
processing carried out by the Search-condition inputting 
program in the first embodiment of the present invention; 
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0061 FIG. 28 is a PAD showing a detailed procedure of 
processing carried out by the Search-result displaying pro 
gram in the first embodiment of the present invention; 
0.062 FIG. 29 is a diagram showing the configuration of 
a text cataloging Sub-System as implemented by a Second 
embodiment of the present invention; 
0063 FIG. 30 is a PAD showing a procedure for cata 
loging a text adopted by the Second embodiment of the 
present invention; 
0064 FIG.31 is a PAD showing details of the procedure 
carried out by a reversed-order-Structure-index creating pro 
gram in the Second embodiment of the present invention; 
0065 FIG. 32 is a diagram showing an order of tracing 
already-analyzed-text data in the Second embodiment of the 
present invention; 
0.066 FIG. 33 is a diagram showing an associative rela 
tion between a group of nodes composing the tree-like 
Structure of already-analyzed-text data shown on the left 
hand side of the figure and a group of nodes (strictly 
Speaking, metanodes) composing the tree-like Structure of a 
reversed-order-Structure indeX for the already-analyzed-text 
data shown on the right-hand Side of the figure in the Second 
embodiment of the present invention; 
0067 FIG. 34 is a diagram showing a process to develop 
a reversed-order-Structure indeX by Sequentially Superposing 
a plurality of pieces of already-analyzed-text data one after 
another in the Second embodiment of the present invention; 
0068 FIG.35 is a PAD showing details of the procedure 
carried out by a structured-full-text-data generating program 
in the Second embodiment of the present invention; 
0069 FIG. 36 is a diagram showing the format in which 
structured-full-text data is output by the structured-full-text 
data generating program to a file in the Second embodiment 
of the present invention; 
0070 FIG. 37 is a diagram showing the data structure of 
a character-String indeX used in the Second embodiment of 
the present invention; 
0071 FIG. 38 is a diagram showing the configuration of 
the text Searching Server implemented by the Second 
embodiment of the present invention; 
0072 FIG. 39 is a PAD showing a procedure for search 
ing a text adopted by the Second embodiment of the present 
invention; 
0073 FIG. 40 is a PAD showing details of the procedure 
carried out by a Search-condition analyzing program in the 
Second embodiment of the present invention; 
0.074 FIG. 41 is a diagram showing an example of 
generation of already-developed-search-condition data in 
processing carried out by the Search-condition analyzing 
program in the Second embodiment of the present invention; 
0075 FIG. 42 is a PAD showing details of the procedure 
carried out by a character-String-indeX Searching program in 
the Second embodiment of the present invention; 
0.076 FIG. 43 is a diagram showing an associative rela 
tion between a group of nodes composing the tree-like 
Structure of already-analyzed-text data shown on the left 
hand side of the figure and a group of nodes (strictly 
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Speaking, metanodes) composing the tree-like Structure of a 
Structure indeX for the already-analyzed-text data shown on 
the right-hand side of the figure in a third embodiment of the 
present invention; 
0077 FIG. 44 is a diagram showing the configuration of 
a text cataloging Sub-System as implemented by the third 
embodiment of the present invention; 
0078 FIG. 45 is a PAD showing a procedure for cata 
loging a text adopted by a fourth embodiment of the present 
invention; 

007.9 FIG. 46 is a PAD showing the procedure of pro 
cessing carried out by a text-Structure normalizing program 
in the fourth embodiment of the present invention; and 
0080 FIG. 47 is a diagram showing an example of the 
normalization processing in the fourth embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0081. The present invention will become more apparent 
from a careful study of the following detailed description of 
Some preferred embodiments with reference to accompany 
ing diagrams. 

0082) First Embodiment 
0083 FIG. 1 is a diagram showing an overall configu 
ration of a first embodiment implementing a text searching 
System provided by the present invention. AS Shown in this 
figure, the first embodiment comprises a text cataloging 
Sub-System 101, a text Searching Server 102, text Searching 
clients 103 and 104, and a network 105. 

0084. The text cataloging sub-system 101 analyzes the 
Structure of each text Supplied thereto as a Search object and 
creates indeX data required in a Search operation. The indeX 
data is transmitted to the text searching server 102 by way 
of the network 105 to be used by the text searching server 
102 in Structured-text Search processing. 

0085. The text searching server 102 receives a search 
command from the text searching client 103 or 104, and 
Searches a database for text contents matching a Search 
condition specified in the command by using the indeX data 
created by the text cataloging sub-system 101. The data 
resulting from the Search operation is transmitted to the text 
searching client 103 or 104 issuing the search command as 
a response to the command. 

0086) The text searching client 103 or 104 has a display 
Screen on a display unit. The Screen is used by the user for 
Specifying a Search condition in an interactive manner. The 
Search condition Specified by the user on the Screen is 
converted into a Search command that can be interpreted by 
the text searching server 102. 

0087. The search command is transmitted to the text 
searching server 102 by way of the network 105. Receiving 
the Search command, the text Searching Server 102 carries 
out Search processing in accordance with the Search com 
mand as described earlier, and transmits the data resulting 
from the search operation to the text searching client 103 or 
104 that issued the Search command, as a response to the 
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command. The text searching client 103 or 104 displays the 
data resulting from the Search operation on a Screen to the 
USC. 

0088 As shown in FIG. 1, the present embodiment 
includes two computerS Serving as the text Searching clients 
103 and 104 respectively. It should be noted, however, that 
the configuration can also employ only one or more than two 
computers, each Serving as a text Searching client. 
0089. The network 105, which can be implemented by a 
local area network or a wide area network, is used for 
eXchanging various kinds of data and commands among the 
text cataloging Subsystem 101, the text Searching Server 102, 
and the text searching clients 103 and 104. 
0090. In the text cataloging and searching system shown 
in FIG. 1, indeX data is transmitted from the text cataloging 
sub-system 101 to the text searching server 102 by way of 
the network 105 as described above. It is also possible to 
have a configuration wherein a portable medium Such as a 
floppy disk, an optical magnetic disk, or a Writable optical 
disk is used for transferring indeX data from the text cata 
loging sub-system 101 to the text searching server 102 in 
place of the network 105. As an alternative, it is also possible 
to build a configuration wherein the text cataloging Sub 
system 101 and the text searching server 102 are imple 
mented by a single computer So that no data transferS are 
needed between the text cataloging Sub-System 101 and the 
text searching server 102. 
0.091 In addition, in the configuration shown in this 
figure, the text searching clients 103 and 104 and the text 
Searching Server 102 are implemented by three Separate 
computers. However, one or more text Searching clients and 
the text Searching Server may be implemented by a single 
computer. 

0092 FIG. 2 shows the configuration of the text cata 
loging Sub-System 101 implemented by the present embodi 
ment. 

0093. As shown in this figure, the text cataloging Sub 
system 101 comprises a display unit 201, a keyboard 202, a 
central processing unit (CPU) 203, a floppy-disk drive 204, 
a floppy disk 205, a communication control apparatuS 206, 
a main memory unit 207, a magnetic-disk drive 208, and a 
system bus 209. 
0094. The display unit 201 is used for displaying infor 
mation Such as an operating State of the text Searching Server 
102, and the keyboard 202 is used for entering a command 
for requesting an operation, Such as execution of processing 
to catalog a text. The central processing unit 203 executes a 
variety of programs constituting the functions of the text 
cataloging sub-system 101. The floppy-disk drive 204 is 
used for reading out and writing data from and into the 
floppy disk 205. The floppy disk 205 is used for storing a 
text to be cataloged in advance and for providing the text to 
the text cataloging Sub-System 101. 

0.095 The communication control unit 206 is used for 
communicating with the text Searching Server 102 through 
the network 105 in order to send a request to and receive data 
from the text searching server 102. The main memory unit 
207 is used for Storing a variety of programs to be executed 
for carrying out various processes of the text cataloging 
sub-system 101, and for holding data temporarily. The 
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magnetic-disk drive 208 is used for Storing cataloged text 
data and indeX data generated by the text cataloging Sub 
system. The system bus 209 is used for connecting the 
display unit 201, the keyboard 102, the central processing 
unit 203, the floppy-disk drive 204, the floppy disk 205, the 
communication control apparatus 206, the main memory 
unit 207, and the magnetic-disk drive 208 to each other. 
0096 Including also a work area 216, the main memory 
unit 207 is used for Storing a text-Structure analyzing pro 
gram 210, a Structure-index creating program 211, a struc 
tured-full-text-data generating program 212, a character 
String-indeX creating program 213, a text-cataloging control 
program 214, and a System program 215. In the magnetic 
disk drive 208, an already-analyzed-text-data Storing area 
217, a structure-index storing area 218, a structured-full 
text-data Storing area 219, and a character-String-indeX Stor 
ing area 220 are preserved. 
0097. The text-structure analyzing program 210 retrieves 
a text to be cataloged, which is written in SGML, from the 
floppy disk 205, analyzes the logical structure of the text, 
generates already-analyzed-text data, and Stores the already 
analyzed-text data in the already-analyzed-text-data Storing 
area 217. The Structure-indeX creating program 211 catalogs 
information on a logical Structure included in the already 
analyzed-text data into a structure indeX Stored in the 
Structure-indeX Storing area 218, updating the Structure 
index. 

0098. The structured-full-text-data generating program 
212 generates structured-full-text data for the text to be 
cataloged from the already-analyzed-text data, Storing the 
structured-full-text data into the structured-full-text-data 
Storing area 219. The character-String-index creating pro 
gram 213 generates data representing an associative relation 
between each partial String of characters having a predeter 
mined length and Structured-character-position information 
for the partial String of characters from the Structured-full 
text data, and catalogs the data in a character-String index 
Stored in the character-String-indeX Storing area 220, updat 
ing the character-String index. 
0099. The text-cataloging control program 214 controls 
the activation and the execution of the text-structure ana 
lyzing program 210, the Structure-index creating program 
211, the Structured-full-text-data generating program 212, 
and the character-String-index creating program 213. The 
text-cataloging control program 214 also transmits the 
already-analyzed-text data generated by the text-structure 
analyzing program 210, the Structure indeX generated by the 
Structure-indeX creating program 211, and the character 
String indeX generated by the character-String-index creating 
program 213 to the text searching server 102 by way of the 
network 105. The system program 215 provides basic func 
tions for executing the programs implementing the functions 
of the text cataloging Sub-System 101 on the computer. 
These basic functions include functions for inputting and 
outputting data from and to peripheral devices. The work 
area 216 is used for Storing data required temporarily in the 
execution of the programs. 
0100 AS described above, the present embodiment has a 
configuration wherein a text to be cataloged is input from the 
floppy disk 205. However, it is also possible to build a 
configuration wherein another kind of portable medium, 
Such as an optical magnetic disk or a Writable optical disk, 
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is used in place of the floppy disk 205. As an alternative 
configuration, a text to be cataloged can also be input 
through the network 105. 
0101. In addition, in the configuration of the present 
embodiment, the already-analyzed-text data generated by 
the text-structure analyzing program 210, the Structure indeX 
generated by the Structure-indeX creating program 211, and 
the character-String indeX generated by the character-String 
indeX creating program 213 are transmitted to the text 
searching server 102 by way of the network 105. Instead of 
using the network 105, however, the present invention is 
also applicable to a configuration wherein a portable 
medium Such as a floppy disk, an optical magnetic disk, or 
a Writable optical disk can be used for transferring the 
information. As an alternative, it is also possible to build a 
configuration wherein the text cataloging Sub-System 101 
and the text Searching Server 102 are implemented by a 
Single computer So that no data transferS are needed between 
the text cataloging Sub-System 101 and the text Searching 
Server 102. 

0102) Next, a procedure for cataloging a text adopted in 
the present embodiment is explained. 
0103 FIG. 3 is a PAD (Problem Analysis Diagram) 
showing a procedure for cataloging a text according to the 
first embodiment of the present invention. When the text 
cataloging control program 214 is invoked by a cataloging 
requesting command entered via the keyboard 202, for 
example, the program examines whether texts to be cata 
loged exist in the floppy disk 205. If such texts exist, the 
program determines the number of such texts. At Step 301, 
a Series of pieces of processing are carried out for all texts 
to be cataloged at Steps 302 to 307. 
0104. At Step 302, an unprocessed text to be cataloged is 
selected and retrieved from the floppy disk 205. At Step 303, 
a text identifier is assigned to the text to be cataloged, which 
has been retrieved at Step 302. A text identifier is a number 
used for uniquely identifying a specific text in a text data 
base. 

0105. At Step 304, the text-structure analyzing program 
210 is executed with the selected text to be cataloged serving 
as an input thereto. The text-structure analyzing program 
210 generates already-analyzed-text data for the text to be 
cataloged, and Stores the already-analyzed-text data in the 
already-analyzed-text-data Storing area 217. 

0106. At Step 305, the structure-index creating program 
211 is executed, using the already-analyzed-text data gen 
erated at Step 304 as an input thereto. First of all, the 
Structure-indeX creating program 211 retrieves a current 
Structure indeX from the Structure-indeX Storing area 218, 
cataloging Structure information included in the already 
analyzed-text data in the Structure indeX in order to update 
the Structure index. The updated Structure indeX is then 
Stored back in the Structure-indeX storing area 218. 
0107 At Step 306, the structured-full-text-data generat 
ing program 212 is executed, using the already-analyzed 
text data generated at Step 304 as an input thereto. The 
Structured-full-text-data generating program 212 generates 
Structured-full-text data for a text to be cataloged which has 
been retrieved at Step 303, by referencing the already 
analyzed-text data, and Stores the Structured-full-text data in 
the structured-full-text-data storing area 219. 
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0108. At Step 307, the character-string-index creating 
program 213 is executed by using the Structured-full-text 
data generated at Step 306 as an input thereto. First of all, the 
character-String-indeX creating program 213 retrieves a cur 
rent character-String indeX from the character-String-indeX 
Storing area 220. The character-String-index creating pro 
gram 213 then generates data representing an associative 
relation between each partial String of characters having a 
predetermined length and Structured-character-position 
information for the partial String of characters from the 
Structured-full-text data, and catalogs the data in the char 
acter-String indeX retrieved from the character-String-indeX 
Storing area 220, updating the character-String index. The 
updated character-String indeX is then Stored back in the 
character-String-indeX Storing area 220. 

0109 After the series of pieces of processing of Steps 
302 to 307 have been completed for all the texts to be 
cataloged, the text-cataloging control program 214 executes 
Step 308, ending the processing. At Step 308, the text 
cataloging control program 214 transmits all pieces of 
already-analyzed-text data Stored in the already-analyzed 
text-data Storing area 217, the Structure indeX Stored in the 
Structure-indeX storing area 218, as well as the character 
String indeX Stored in the character-String-indeX Storing area 
220 to the text searching server 102 by way of the network 
105. 

0110. The following is a description of details of the 
processing carried out at Step 304 of the procedure shown in 
FIG. 3, that is, a procedure carried out by the text-structure 
analyzing program 210. 

0111. The text-structure analyzing program 210 carries 
out Structure-analysis processing on a text to be cataloged. 
The text is an object of processing which is written in 
SGML. In SGML, a logical structure common to a group of 
texts pertaining to a Specific type is defined in a DTD 
(Document Type Definition) format. FIG. 4 is a diagram 
showing an example of the DTD. The DTD defines a logical 
Structure of a text by defining a set of logical elements 
composing the text. The logical elements are each referred 
to hereafter simply as “elements”. A portion delimited by a 
string of characters “CELEMENT and the special charac 
ter">'' is called an “element-type declaration”. An element 
type declaration prescribes a name and a structure of a group 
of elements of an element type. The name of Such a group 
is referred to as an "element-type name'. The String of 
characters on the left-hand Side of an element-type declara 
tion is an element-type name, whereas the portion on the 
right-hand Side is a definition of the contents of the group of 
elements. 

0112) In the DTD shown in FIG. 4, the element-type 
declaration on the top line declares the element type (“the 
sis”) and that a list of elements pertaining to this element 
type includes “title”, “author”, “date”, “main text”, and “list 
of references', prescribing that the element type has a 
Structure wherein the elements pertaining,to the element 
type are arranged with one element following another in the 
order enumerated on the list, with no repetition of the same 
element. In the element-type declaration on the top line, the 
list of elements includes a plurality of elements arranged in 
an order by delimiting one element from another by the 
Special character comma (,) to indicate that the elements 
pertaining to the element type must appear in the Same order 
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in which the elements are enumerated on the list, with no 
repetition of the same element. These elements on the list are 
each declared as an element-type name in an element-type 
declaration that follows. 

0113. The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
“author' prescribe a structure comprising one or more 
repeated elements pertaining to the element type “name'. 
Literally, the right-side portion comprises the element-type 
name “name” followed by the special character “+” to 
indicate that one or more elements pertaining to the element 
type name “name' will appear. 
0114. The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
“main text'' prescribe a Structure comprising none or one or 
more repeated elements pertaining to the element type 
“chapter”. Literally, the right-side portion comprises the 
element-type name "chapter” followed by the Special char 
acter “*” to indicate that either none or one or more elements 
pertaining to the element-type name "chapter” will appear. 
0115 The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
“chapter” prescribe a structure comprising one element 
pertaining to the element type “title of the chapter” followed 
by either none or one or more repeated elements pertaining 
to the element type “comment” or “remark', and then 
followed by either none or one or more repeated elements 
pertaining to the element type “paragraph'. The Special 
character pipe (""), used as a delimiter between two ele 
ment-type names in a description of an element, indicates 
that the element represented by the two element-type names 
Sandwiching the special character" pertains to either of the 
two element types indicated by the two element-type names. 
In a word, the special character “” has the same meaning as 
the word “or. 

0116. The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
"paragraph' prescribe a structure comprising one element 
pertaining to the element type "title of the paragraph” 
followed by either none or one or more repeated elements 
pertaining to the element type “comment' or “remark', and 
then followed by either none or one or more repeated 
elements pertaining to the element type “section'. 
0117 The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
"Section' prescribe a structure comprising one element 
pertaining to the element type “title of the section' followed 
by either none or one or more repeated elements pertaining 
to the element type “comment” or “remark'. 
0118. The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
“list of references' prescribe a structure comprising one or 
more repeated elements pertaining to the element type 
“reference’. 

0119) The contents of the element portion on the right 
hand Side of an element-type declaration of the element type 
“reference' declare a list of elements pertaining to this 
element type, including “title”, “author”, “date”, and 
"description', with no repetition of the same element on the 
list, and by delimiting one element from another by the 
Special character comma, prescribing that the element type 
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“reference' has a structure wherein the elements pertaining 
to the element type are arranged with one element following 
another in the order in which they are enumerated on the list. 
0120 In addition, the contents of an element pertaining to 
the element type “title”, “name”, “date”, “title of the chap 
ter”, “title of the paragraph”, or “title of the section” is 
prescribed merely as “HPCDATA”, indicating that the ele 
ment is a lowest-level element which does not have a 
Sub-structure. That is to Say, the contents of the element are 
Simply a String of characters. AS for the element-type 
declaration of the element types “comment” and “remark', 
an element pertaining to either of these element types is 
either an element pertaining to an element type “emphasis” 
or has a structure Simply comprising a String of characters. 
Since the declaration includes the special character “*”, the 
element can be none or one or more repeated element types 
“emphasis” or character Strings. 
0121 A portion delimited by a string of characters 
“<!ATTLIST and the special character “>” in the DTD 
shown in FIG. 4 is called an attribute-list declaration. An 
attribute-list declaration defines an attribute common to a 
group of elements pertaining to the same element type. In 
the DVD shown in FIG. 4, elements pertaining to the 
element type “remark' have a common attribute “type'. The 
value of the attribute “type' can be either “comparison” or 
“note”. When not specified, a default value “references” is 
assumed. 

0122) An example of an SGML text written in accordance 
with the DTD shown in FIG. 4 is shown in FIG. 5. A portion 
delimited by a string of characters “z! DOCTYPE” and the 
Special character ">' on the top line is called a text-type 
declaration for declaring the DTD followed in writing the 
SGML text and the element-type name of the element at the 
highest level. According to the prescription of the text-type 
declaration, the SGML text is written in accordance with a 
DTD stored in a file named “ronbun.dtd” and the element 
type name of the element at the highest level is “thesis”. 
Here, the DTD stored in the file named “ronbun.dtd” is 
shown in FIG. 4. 

0123. As shown in FIG. 5, by adding marks for indicat 
ing the Start and end positions of each individual element of 
a text written in SGML, the structure of the text can be 
revealed clearly. The marks for indicating the Start and end 
positions of an individual element are referred to as “start 
tags' and “end tags, respectively. A start tag preceding an 
element is the element-type name of the element put 
between the special characters “C” and “a”. On the other 
hand, an end tag Succeeding an element is the element-type 
name of the element Sandwiched by a String of Special 
characters “C/” and the special character">”. If the element 
has an attribute, the name of the attribute can be prescribed 
in the Start tag thereof after the name of the element type. 
The value of the attribute is prescribed after the name of the 
attribute by putting the equal sign "=" between the name and 
the value of the attribute. In the case of a start tag".<remark 
type=notes” shown in the SGML text of FIG. 5, for 
example, the name of the element type is “remark', the name 
of the attribute is “type”, and the value of the attribute is 
"note'. A portion prescribing a text structure by using these 
tags in an SGML text is called a text instance. 
0.124 FIG. 7 is a PAD showing details of the processing 
carried out at Step 304 of the procedure shown in FIG. 3, 
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which is carried out by the text-structure analyzing program 
210 of the present embodiment. 
0.125. As shown in FIG. 7, the processing procedure 
begins with Step 701, at which, as the text-structure ana 
lyzing program 210 is activated to input a text to be 
cataloged written in SGML, the text-structure analyzing 
program 210 reads in a text-type declaration described at the 
head of the text and analyzes the syntax thereof. The flow 
then goes on to Step 702 to form a judgment as to whether 
a Syntax error exists in the text-type declaration. If a Syntax 
error is found, the flow proceeds to Step 703 to output an 
error message, terminating the processing. 

0.126 If a syntax error is not detected in the text-type 
declaration, on the other hand, the flow continues to Step 
704 to form a judgment as to whether a DTD file is specified 
in the text-type declaration. If a DTD file is not specified in 
the text-type declaration, the flow proceeds to Step 705 to 
output an error message, terminating the processing. 

0127. If a DTD file is specified in the text-type declara 
tion, on the other hand, the flow continues to Step 706, at 
which the contents of the DTD file are retrieved and its 
syntax is analyzed. The flow then continues to Step 707 to 
form a judgment as to whether a Syntax error exists in the 
DTD. If a syntax error is found, the flow proceeds to Step 
708 to output an error message, terminating the processing. 
If a syntax error is not detected in the DTD, on the other 
hand, the flow continues to Step 709, at which a text 
Structure table, containing data describing a text structure 
model defined by the DTD, is generated in a memory. 
0128. The flow then goes on to Step 710 to read in a text 
instance while referencing the text-structure table in order to 
analyze the Structure. As a result, already-analyzed-text data 
is generated. Then, the flow proceeds to Step 711 to form a 
judgment as to whether a text instance includes a Syntax 
error or a structure error (that is, a deviation from the 
structure model defined by the DTD). If a syntax error or a 
Structure error exists in the text instance, the flow continues 
to Step 712 to output an error message, terminating the 
processing. If a Syntax error or a structure error is not found 
in the text instance, on the other hand, the flow continues to 
Step 713, at which the already-analyzed-text data (compris 
ing a text identifier for identifying the text to be cataloged) 
and analysis results obtained from the Structure analysis 
carried out at Step 710 were stored in the already-analyzed 
text-data Storing area 217, and the processing is ended. 
0129. As an example, the following describes a case in 
which the text-structure analyzing program 210 is executed 
with the SGML text of FIG. 5 used as a text to be cataloged 
and a DTD file named “ronbun.dtd” contains the DTD 
shown in FIG. 4. In this case, the text-structure table 
generated at Step 709 has a data structure like that shown in 
FIG 8. 

0130. As shown in FIG. 8, the text-structure table com 
prises two portions: a structure definition and an attribute 
definition. ASSociated with the element-type names of the 
element types composing the DTD, the Structure definition 
defines a data model of possible contents of an element 
pertaining to each element type. Also associated with the 
element-type names of the element types composing the 
DTD, the attribute definition defines the name, the type of 
the value, and the default value of an attribute owned by an 
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element pertaining to each element type. By referring to the 
Structure definition, it is possible to form a judgment as to 
whether the order of arrangement and the hierarchical rela 
tion of a group of elements appearing in a text instance are 
correct (that is, to form a judgment as to whether a structure 
error exists), and to add information on tags and an attribute 
value Specification in case they have been omitted. 
0131 With the text-structure analyzing program 210 
executed with the SGML text of FIG.5 used as the input text 
to be cataloged and a DTD file named “ronbun.dtd” con 
taining the DTD shown in FIG. 4, tree-like-structure data 
shown in FIG. 6 is obtained as already-analyzed-text data. 
FIG. 6 is a model diagram showing diagrammatically the 
logical structure of the text written in SGML as shown in 
FIG. 5. As shown in FIG. 6, the logical structure of a 
Structured text can be regarded to have a tree-like Structure 
with individual elements of the logical Structure Serving as 
intermediate nodes and pieces of character-String data Serv 
ing as end nodes. In the tree-like structure shown in FIG. 6, 
an element is represented by an ellipse while a String of 
characters is shown as a rectangle. 
0.132. In the embodiment described above, a structured 
text described in SGML is processed as a text to be cata 
loged. However, the present invention can also be applied to 
a configuration wherein a structured text described in 
another format such as an ODA (Open Document Architec 
ture) is processed as a text to be cataloged. 
0.133 FIG. 9 is a PAD showing details of the processing 
carried out at Step 305 of the procedure shown in FIG. 3 
(that is, a procedure carried out by the structure-index 
creating program 211 of the present embodiment). 
0.134. As shown in FIG. 9, the processing procedure 
begins with Step 901, at which the structure-index creating 
program 211 forms a judgment as to whether a structure 
indeX already exists in the Structure-index Storing area 218. 
If no Structure indeX exists in the Structure-indeX Storing area 
218 yet, the flow goes on to Step 902, at which the 
Structure-indeX creating program 211 creates an initial-state 
(or empty) structure index. If a structure index already exists 
in the Structure-indeX storing area 218, on the other hand, the 
flow proceeds to Step 903, at which the structure-index 
creating program 211 retrieves the Structure indeX from the 
Structure-indeX Storing area 218. 
0135) The flow then continues to Step 904, at which the 
Structure-indeX creating program 211 retrieves the already 
analyzed-text data of the text to be cataloged from the 
already-analyzed-text-data Storing area 217. 

0136. Then, the flow goes on to Step 905, at which the 
Structure-indeX creating program 211 Searches the already 
analyzed-text data for all nodes, that is, elements and pieces 
of character-String data, which form the tree-like Structure of 
the already-analyzed-text data. Pieces of processing of Steps 
906 to 909 are repeated with the each of the nodes treated as 
an object of processing. 
0.137 At Step 906, the structure-index creating program 
211 forms a judgment on a node of the already-analyzed-text 
data currently being processed (that is, a judgment as to 
whether a metanode associated with the node exists in the 
Structure index). A metanode is either a metaelement or a 
piece of meta-character-String data. If a metanode associated 
with the node does not exist in the structure index, the flow 
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goes on to Step 907, at which a metanode is created and 
cataloged in the Structure index. The flow then proceeds to 
Step 908, at which a context identifier is assigned to the 
cataloged metanode. A context identifier is a number used 
for uniquely identifying a metanode in the Structure index. 
Then, the flow continues to Step 909, at which the structure 
indeX creating program 211 adds an associative relation 
between a node in the already-analyzed-text data currently 
being processed and the context identifier uniquely identi 
fying the cataloged metanode in the Structure indeX associ 
ated with the node to the already-analyzed-text data, updat 
ing the already-analyzed-text data. 
0138 After Steps 906 to 909 have been repeated for all 
nodes, the flow continues to Step 910, at which the updated 
already-analyzed-text data is output and Stored in the 
already-analyzed-text-data Storing area 217. Then, the flow 
proceeds to Step 911, at which the updated structure index 
is output and Stored in the Structure-indeX Storing area 218, 
and the Structure-index creating program 211 ends the 
processing. 
0.139. When carrying out the pieces of processing at Steps 
906 to 909 repeatedly, by treating each node composing the 
tree-like Structure of the already-analyzed-text data as an 
object, the individual nodes of the tree-like Structure are 
processed by tracing the tree-like Structure in an order to be 
explained by referring to FIG. 10. 
0140. In this figure, an ellipse represents an element 
node, whereas a rectangle represents a character-String node. 
If a node has a plurality of lower-level nodes directly 
Subordinate to the node, the lower-level nodes are repre 
Sented by arranging them from the left to the right in the 
order in which they appear in the already-analyzed-text data. 
A number shown inside a node is a processing order number 
of the node. AS Shown in this figure, the order in which a 
group of nodes are processed at Steps 906 to 909 starts with 
a node located at the root of the tree-like Structure. In 
addition, the order of processing of a specific node and a 
group of lower-level nodes directly Subordinate to the Spe 
cific node starts with the specific node, to be followed by 
processing of the lower-level nodes in the order they appear 
in the tree-like Structure, beginning with the left-most 
directly Subordinate node. 
0.141. The following is a description of details of the 
processing carried out at Step 906 on a node of the already 
analyzed-text data that is currently being processed to form 
a judgment as to whether a metanode associated with (or 
mutually corresponding to) the node exists in the structure 
index, with reference to FIG. 11. FIG. 11 is a diagram 
showing an associative relation between a group of nodes 
composing the tree-like Structure of the already-analyzed 
text data shown on the left-hand Side of the figure, and a 
group of nodes (strictly speaking, metanodes) composing 
the tree-like structure of the structure index created for the 
already-analyzed-text data shown on the right-hand Side of 
the figure. 

0142 Here, in the present embodiment, a node in 
already-analyzed-text data and a metanode in a structure 
indeX created for the already-analyzed-text data are defined 
to be associated with (or corresponding to) each other if the 
tree-like-structure address of the node in the tree-like Struc 
ture of the already-analyzed-text data is the Same as the 
tree-like-structure address of the metanode in the tree-like 
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Structure of the Structure indeX created for the already 
analyzed-text data. A tree-like-structure address of a par 
ticular node in a tree-like Structure is a Series of pairs of 
codes which are determined when tracing a path in the 
tree-like Structure Starting from the root of the tree-like 
Structure and ending at the particular node in order of 
descending node level. Each pair of codes represents a node 
encountered in the traced path. 

0143. The first code in each pair indicates the type of the 
node. More particularly, the first code indicates whether the 
node is an element or a piece of character-String data and, if 
the node is an element, the first code also indicates the type 
of the element. The Second code in each pair is an appear 
ance-order number of the node in a tree-like Structure among 
brother nodes, which are nodes pertaining to the same type 
in the tree-like Structure. The pairs of codes are arranged in 
the same chronological order in which the respective nodes 
are encountered along the traced path. A tree-like-structure 
address of a metanode in the tree-like Structure of a structure 
indeX is defined in the same way as a node in the tree-like 
Structure of already-analyzed-text data. 

0144. A group of nodes composing the already-analyzed 
text data shown on the left-hand side of FIG. 11 can be taken 
as an example from which the tree-like-structure addresses 
of Some nodes in the tree-like Structure can be found. AS 
shown in this figure, a node 1101 in the group is the root 
node in the tree-like Structure which does not have a node 
directly Superordinate thereto. 

0145 The tree-like-structure address of a node 1104 is 
found by tracing the tree-like Structure of the already 
analyzed-text data, starting from the root node 1101. Since 
the node 1101 is a first one among brother nodes pertaining 
to the an element node "thesis', the tree-like-structure 
address of the node 1101 is “/thesis1”. Tracing the tree-like 
structure further, a node 1102 is found directly subordinate 
to the node 1101. In addition, the node 1102 is a first one 
among brother nodes pertaining to the element node "chap 
ter'. Thus, the tree-like-structure address of the node 1102 is 
“/thesis 1/chapter1'. 

0146 By the same token, the tree-like-structure address 
of a node 1103 can be described as “/thesis 1/chapter1/ 
paragraph.2". This is because the node 1103 is directly 
Subordinate to the node 1102 and a Second one among 
brother nodes pertaining to the an element node "para 
graph'. Likewise, the tree-like-structure address of a node 
1104 can be described as “/thesis 1/chapter1/paragraph 
2/comment1'. This is because the node 1104 is directly 
subordinate to the node 1103 and a first one among brother 
nodes pertaining to the an element node “comment'. 

0147 Tree-like-structure addresses of metanodes com 
posing the tree-like Structure of the Structure indeX shown on 
the right-hand side of FIG. 11 are found in the same way as 
nodes in the already-analyzed-text data on the left-hand Side 
of the figure as follows. The tree-like-structure address of a 
metanode 1105 is “/thesis1” which is the same as that of 
the node 1101. Similarly, the tree-like-structure address of a 
metanode 1106 is “/thesis 1/chapter1' which is the same 
as that of the node 1102, and the tree-like-structure address 
of a metanode 1107 is “/thesis 1/chapter1/paragraph 2, 
which is the same as that of the node 1103. Thus, the 
metanodes 1105, 1106, and 1107 are judged to be associated 
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with (or to mutually correspond to) the nodes 1101, 1102, 
and 1103, respectively, at Step 906 of the processing pro 
cedure shown in FIG. 9. 

0148 Since the structure index shown in FIG. 11 does 
not include a metanode that has the same tree-like-structure 
address as the node 1104 of the already-analyzed-text data, 
the node 1104 is judged not to have a metanode associated 
with (or mutually corresponding to) it in the Structure index. 
Thus, a new metanode associated with the node 1104 is 
created and cataloged in the structure index at Step 907. A 
new metanode associated with (or mutually corresponding 
to) a node is cataloged in the structure index at Step 907 by 
adding the new metanode to the end of a group of metanodes 
directly Subordinate to a higher-level metanode associated 
with (or mutually corresponding to) a higher-level node 
directly Superordinate to the node, and assigning a type 
corresponding to the type of the node to the new metanode. 
Thus, in the case of the node 1104, a new metanode 
associated with the node 1104 is cataloged in the structure 
index at Step 907 by adding the new metanode to the end of 
a group of metanodes directly Subordinate to the higher 
level metanode 1107 associated with (or mutually corre 
sponding to) the higher-level node 1103 directly Superordi 
nate to the node 1104, and assigning the type “comment' 
corresponding to the type of the node 1104 to the new 
metanode. 

014.9 The following is description of a process to 
develop a structure indeX by Sequentially Superposing a 
plurality of pieces of already-analyzed-text data one after 
another, with reference to FIG. 12. In this figure, reference 
numerals 1201, 1203, and 1205 each denote a piece of 
already-analyzed-text data of a text to be cataloged. The 
tree-like Structures of the pieces of already-analyzed-text 
data are Sequentially Superposed one-by-one on the Structure 
index, in the process of developing the Structure indeX. 
0150 First of all, when the already-analyzed-text data 
1201 of Text 1 is input at an initial stage, the structure index 
is in an initial (or empty) State. In this case, a tree-like 
Structure equivalent to that of the already-analyzed-text data 
1201 is cataloged in the structure index, which has the state 
denoted by reference numeral 1202. At this time, context 
identifiers E1, E2, E3, E4, and E5 are assigned to metaele 
ments that are newly created in the structure index 1202, 
whereas context identifiers C1, C2, and C3 are assigned to 
newly created pieces of meta-character-String data. 
0151. Next, when the already-analyzed-text data 1203 of 
Text 2 is input, nodes in the tree-like Structure of the 
already-analyzed-text data 1203 overlapping those of the 
existing structure index 1202 are not processed. In other 
words, only nodes in the tree-like Structure of the already 
analyzed-text data 1203 that have no mutually correspond 
ing metanodes in the existing structure index 1202 (that is, 
only hatched nodes in the tree-like Structure of the already 
analyzed-text data 1203) are newly cataloged in the structure 
index 1202. At this time, context identifiers E6 and E7 are 
assigned to newly-cataloged metaelements in the Structure 
index 1202, whereas a context identifier C4 is assigned to a 
newly-cataloged piece of meta-character-String data, result 
ing in the Structure indeX State denoted by reference numeral 
1204. 

0152 Similarly, when the already-analyzed-text data 
1205 of Text 3 is then input, nodes in the tree-like structure 
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of the already-analyzed-text data 1205 that overlap those of 
the existing Structure index 1204 are not processed. In other 
words, only nodes in the tree-like Structure of the already 
analyzed-text data 1205 that have no mutually correspond 
ing metanodes in the existing structure index 1204 (that is, 
only hatched nodes in the tree-like Structure of the already 
analyzed-text data 1205) are newly cataloged in the structure 
index 1204. At this time, context identifiers E8, E9, and E10 
are assigned to newly-cataloged metaelements in the Struc 
ture index 1204, whereas context identifiers C5 and C6 are 
assigned to newly-cataloged pieces of meta-character-String 
data. The structure index state 1206 results upon completion 
of the cataloging of the three pieces of already-analyzed-text 
data 1201, 1203, and 1205 has been completed. 
0153 FIG. 13 is a PAD showing details of the processing 
carried out at Step 306 of the procedure shown in FIG. 3, 
that is, a procedure carried out by the Structured-full-text 
data generating program 212 of the present embodiment. 
0154 As shown in FIG. 13, the procedure begins with 
Step 1301, at which the structured-full-text-data generating 
program 212 retrieves the already-analyzed-text data of a 
text to be cataloged from the already-analyzed-text-data 
Storing area 217. 
0155 The flow then goes on to Step 1302, at which a text 
identifier for identifying a text to be cataloged is output to 
the structured-full-text-data storing area 219. 
0156 Then, the flow proceeds to Step 1303, at which the 
Structured-full-text-data generating program 212 Searches 
the already-analyzed-text data for all nodes (that is, elements 
and pieces of character-String data) which form the tree-like 
Structure of the already-analyzed-text data. Pieces of pro 
cessing of Steps 1304 to 1306 are repeated, with each node 
treated as an object of processing. 
O157 At Step 1304, the structured-full-text-data gener 
ating program 212 forms a judgment as to whether a node of 
the already-analyzed-text data currently being processed is 
an element or character-String data. Only if the node of the 
already-analyzed-text data currently being processed is char 
acter-string data does the flow continue to Step 1305, at 
which a context identifier assigned to the character-String 
data currently being processed is found from the already 
analyzed-text data and output to the Structured-full-text-data 
storing area 219. The flow then goes on to Step 1306, at 
which a descriptive complete String of characters of the node 
representing the character-String data currently being pro 
cessed is output to the Structured-full-text-data Storing area 
219. 

0158 When the pieces of processing of Steps 1304 to 
1306 have been repeated for all of the nodes, the structured 
full-text-data generating program 212 ends. 
0159 FIG. 14 is a diagram showing a format in which 
structured-full-text data is output by the structured-full-text 
data generating program 212 to a file. FIG. 14, exemplifies 
a case in which the Structured-full-text data is generated 
from the SGML text shown in FIG. 5. As shown in FIG. 14, 
the format of the file for storing the structured-full-text data 
adopted in the present embodiment starts with a text iden 
tifier, followed repetitively by as many pairs of a context 
identifier and a descriptive complete String of characters 
asSociated with the context identifier as pieces of character 
String data existing in the text. 
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0160 For example, the text identifier D1 identifies a text 
to be cataloged by the Structured-full-text data shown in 
FIG. 14, and a context identifier C5 is assigned to character 
String data described as the contents of a “date' element 
shown in FIG. 5. These identifiers are each expressed by a 
symbol in FIG. 14 and in other diagrams for simplicity of 
explanation. It should be noted, however, that a text iden 
tifier is actually a number (strictly speaking, an integer) 
recorded in data for uniquely identifying a Specific text 
among a group of texts to be cataloged, whereas an actually 
recorded context identifier is also a number (strictly speak 
ing, an integer) for uniquely identifying a specific metanode 
among a group of metanodes composing a structure index. 
0161 FIG. 15 is a PAD showing details of Step 307 
(FIG. 3), which is carried out by the character-string-index 
creating program 213 of the present embodiment. 
0162 At Step 1501, the character-string-index creating 
program 213 forms a judgment as to whether a character 
String indeX already exists in the character-String-indeX 
Storing area 220. If no character-String indeX exists yet in the 
character-String-indeX Storing area 220, the flow goes on to 
Step 1502, at which the character-string-index creating 
program 213 creates an initial-state (or empty) character 
String indeX. If a character-String indeX already exists in the 
character-String-indeX Storing area 220, on the other hand, 
the flow proceeds to Step 1503, at which the character 
String-index creating program 213 retrieves the character 
String indeX from the character-String-indeX storing area 
220. 

0163 The flow then continues to Step 1504, at which the 
character-String-indeX creating program 213 retrieves the 
structured-full-text data of the text to be cataloged from the 
structured-full-text-data storing area 219. 
0164. Then, the flow goes on to Step 1505, at which the 
character-String-indeX creating program 213 Searches the 
Structured-full-text data for all descriptive complete charac 
ter strings. Pieces of processing of Steps 1506 and 1507 are 
repeated, with all descriptive complete character Strings 
each being treated as an object of processing. 
0.165 At Step 1506, the character-string-index creating 
program 213 extracts partial character Strings, each of which 
has a predetermined length, from a descriptive complete 
String of characters in the Structured-full-text data currently 
being processed. The flow then goes on to Step 1507, at 
which an associative relation between each of the partial 
character strings extracted at Step 1506 and structured 
character-position information of the partial character 
Strings is cataloged in the character-String index. 
0166. After the pieces of processing carried out at Steps 
1506 and 1507 have been completed for all of the descriptive 
complete character strings, the flow proceeds to Step 1508 
to delete and discard the structured-full-text data, which 
became no longer necessary, from the Structured-full-text 
data Storing area 219. Then, the flow of the processing 
procedure continues to Step 1509, at which the updated 
character-String indeX is output and Stored in the character 
String-indeX Storing area 220. 
0167. When a partial string of characters having a pre 
determined length is extracted from a certain descriptive 
complete string of characters at Step 1506, as described 
above, the number of characters to be extracted is deter 
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mined by the length (the character count) of the partial String 
of characters to be extracted, which is determined in 
advance. A group of partial character Strings, each having a 
character count determined in advance, is then extracted 
from the descriptive complete String of characters Sequen 
tially, one partial String after another. The extraction begins 
with a partial String of characters at the head of the descrip 
tive complete String of characters, and proceeds while shift 
ing the extracted position one character at a time, until the 
last partial String of characters of the descriptive complete 
String of characters is extracted. For example, considering a 
partial String having a length (character count) of 2 charac 
ters, and “an example of transformation” as the descriptive 
complete String of characters (the object to be processed) 
identified by a context identifier C129 from which a group 
of partial character Strings each having the character count 
are to be extracted, 27 partial character Strings can be 
extracted: “an”, “n”, “ e”, “ex”, “xa”, “am”, “mp”, “pl”, 
“le”, “e "," o”, “of”, “f "," t”, “tr", “ra”, “an”, “ns”, “sf”, 
“fo”, “or”, “rm”, “ma”, “at”, “ti”, “io” and “on”. 

0168 AS for the end portion of a descriptive complete 
character String, the number of characters in the length of a 
partial String of characters (the character count), minus one, 
are further extracted. In the case of the descriptive complete 
String, “an example of transformation', the last character “n” 
is further extracted from the end portion thereof. When the 
extracted partial character strings extracted at Step 1506 are 
cataloged in the character-string index at Step 1507, an 
associative relation between each of the partial character 
Strings and the Structured-character-position information of 
the partial character Strings showing the positions of the 
partial character Strings in the descriptive complete String of 
characters, is also cataloged in the character-String index. 
Here, the Structured-character-position information associ 
ated with a partial String of characters comprises the text 
identifier of a text including the partial character String, a 
context identifier identifying the descriptive complete String 
of characters including the partial character String (that is, 
identifying a position in the text of the character-String data 
including the partial String of characters), and a number 
identifying a position of the head character of the partial 
String of characters in the descriptive complete character 
String. 

0169 FIG. 16 is a diagram showing the data structure of 
a character-String indeX used in the present embodiment. 
More particularly, FIG. 16 shows only a portion of the data 
Structure of a character-String index, obtained at a stage 
where an operation to catalog a group of partial character 
Strings included in the Structured-full-text data into the 
character-String indeX has been completed, at the end of the 
processing of the Structured-full-text data carried out by the 
character-String-indeX created program 213. The portion of 
the data Structure of the character-String indeX corresponds 
to the descriptive complete String of characters “an example 
of transformation” described above. It should be noted, 
however, that the character node for the last character “n” of 
the descriptive complete String of characters and the Struc 
tured-character-position information for the last character 
are omitted from the portion of the data structure of the 
character-string index shown in FIG. 16. In addition, the 
position of the head character of a partial String of characters 
in the descriptive complete String of characters is expressed 
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as a position relative to X, the position of a character 
immediately preceding the descriptive complete character 
String. 

0170 As shown in FIG. 16, the character-string index is 
used for holding a list of pieces of appearance position 
information (that is, a list of pieces of the structured 
character-position information described above) for each 
partial character String appearing in a text to be cataloged 
with a predetermined character count. AS described above, 
each piece of Structured-character-position information 
comprises a text identifier, a context identifier, and a number 
indicating the position of the head character in a partial 
character String. In order to increase the Speed of Searching 
the character-String index, the character-String indeX adopts 
a data Structure in which, for a group of partial character 
Strings having a common first character, information on the 
first common character is made common to and Shared by all 
the partial character Strings pertaining to the group. In 
addition, pointers pointing to nodes of first characters from 
the root of the character-String indeX are arranged in the 
order the codes of the first characters pointed to by the 
pointers are arranged. By the Same token, pointerS pointing 
to nodes of Second characters from a node of a first character 
are arranged in the order the codes of the Second characters 
pointed to by the pointers are arranged. 

0171 By processing all texts to be cataloged in a text 
database and cataloging a group of partial character Strings 
appearing in the texts into a character-String indeX as 
described above, it is possible to know the position of and 
text containing a String of characters comprising any two 
characters merely by referencing the character-String index, 
without the need to Scan the text data itself at all. A method 
for Searching the text database for a String of characters 
having a length other than two characters will be described 
later. 

0172 In the present embodiment, the predetermined 
length (the character count) of the partial String of characters 
is two. It should be noted, however, that a similar character 
String indeX can also be constructed with a character count 
Set at a value other than two. In addition, even though the 
predetermined character count of the partial String of char 
acters in the present embodiment is fixed, a similar charac 
ter-String indeX can be constructed as well with a variable 
character count. 

0173 At this point, the explanation of the text cataloging 
sub-system 101 implemented by the present embodiment is 
completed. 

0.174. The following is description of the text searching 
server implemented by the first embodiment of the present 
invention, that is, the apparatus denoted by reference 
numeral 102 in FIG. 1. 

0175 FIG. 17 is a diagram showing the configuration of 
a text Searching Server 102 implemented by the present 
embodiment. 

0176). As shown in this figure, the text searching server 
102 comprises a display unit 201, a keyboard 202, a central 
processing unit (CPU) 203, a floppy-disk drive 204, a floppy 
disk 205, a communication control apparatuS 206, a main 
memory unit 207, a magnetic-disk drive 208, and a system 
buS 209. 
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0177. The display unit 201 is used for displaying infor 
mation Such as an execution State of processing carried out 
in the text cataloging sub-system 101, and the keyboard 202 
is used for entering a command making a request for an 
operation Such as the activation and the halting of the text 
searching server 102. The central processing unit 203 
executes a variety of programs constituting the functions of 
the text searching server 102. The communication control 
unit 206 is used for communicating with the text cataloging 
sub-system 101 and the text searching clients 103 and 104 
through the network 105, in order to exchange requests and 
data with the text cataloging sub-system 101 and the text 
searching clients 103 and 104. 
0.178 The main memory unit 207 is used for storing a 
variety of programs to be executed for carrying out various 
kinds of processing of the text Searching Server 102, and for 
holding data temporarily. The magnetic-disk drive 208 is 
used for Storing text data in a text database and indeX data 
referenced by the text searching server 102. The system bus 
209 is used for connecting the display unit 201, the keyboard 
102, the central processing unit (CPU) 203, the communi 
cation control apparatus 206, the main memory unit 207, and 
the magnetic-disk drive 208 with each other. 
0179 Including also a work area 216, the main memory 
unit 207 is used for Storing a Search-condition analyzing 
program 1701, a character-String-indeX Searching program 
1702, a text-search control program,1703, and a system 
program 215. The magnetic-disk drive 208 stores an 
already-analyzed-text-data Storing area 217, a structure 
index storing area 218, a character-string-index storing area 
220, and a search-result-data storing area 1704. 
0180. The search-condition analyzing program 1701 ana 
lyzes a Search-condition equation included in a request for a 
search operation received from the text searching client 103 
or 104, and translates the Search-condition equation into a 
condition Specification that can be readily Searched by the 
character-String-indeX Searching program 1702. The charac 
ter-String-indeX Searching program 1702 Searches the char 
acter-String indeX Stored in the character-String-indeX Storing 
area 220 for desired information in accordance with the 
condition specification resulting from the translation carried 
out by the Search-condition analyzing program 1701. 
Search-result data obtained from the Search operation (that 
is, the desired information) is stored in the Search-result-data 
storing area 1704. 
0181. The text-cataloging control program 1703 controls 
the activation and the execution of the Search-condition 
analyzing program 1701 and the character-String-index 
Searching program 1702. The text-Searching control pro 
gram 1703 also exchanges requests and data with the text 
cataloging sub-system 101 and the text searching clients 103 
and 104 by way of the network 105. The system program 
215 provides basic functions for executing the programs 
implementing the functions of the text Searching Server 102 
on the computer. The basic functions include inputting and 
outputting data from and to peripheral devices. The work 
area 216 is used for Storing data required temporarily in the 
execution of the programs. 
0182. As described above, in the present embodiment, the 
text-Searching control program 1703 exchanges requests and 
data with the text cataloging sub-system 101 and the text 
searching clients 103 and 104 by way of the network 105. 
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However, it is also possible to build a configuration wherein 
another portable medium such as the floppy disk 205, an 
optical magnetic disk, or a Writable optical disk is used in 
place of the network 105. As an alternative, it is also possible 
to build a configuration wherein the text cataloging Sub 
system 101 and the text searching server 102 are imple 
mented by a single computer So that no data transferS are 
needed between the text cataloging Sub-System 101 and the 
text Searching Server 102. AS another alternative, it is also 
possible to build a configuration wherein one or more text 
Searching clients and the text Searching Server 102 are 
implemented by a single computer So that no data transfers 
are needed between the text Searching clients and the text 
searching server 102. 

0183 FIG. 18 is a PAD showing a procedure for search 
ing a text adopted by the first embodiment of the present 
invention. When the text-searching control program 1703 is 
invoked, typically by a Server invoking a command entered 
via the keyboard 202, the program executes a function of the 
text Searching Server 102 to receive a request transmitted 
from the text cataloging Sub-System 101 or the text Search 
ing client such as that denoted by reference numeral 103 or 
104, getting in a processing performing loop at Step 1801. 
The loop is continued until a request to halt the processing 
is entered via the keyboard 202. 
0184. At Step 1801, the processing of Step 1802 to 
receive a request transmitted from the text cataloging Sub 
system 101 or the text searching client 103 or 104, and 
processing of Step 1803 to determine the type of the request 
and to make a decision as to which Step to branch to in 
accordance with the type of the request, are repeated. 
0185. If a result of the determination of the request type 
at Step 1803 indicates that the request is a data-base-update 
request received from the text cataloging Sub-System 101, 
the flow goes on to Step 1804 and then to Step 1805. A 
data-base-update request is a request to update the database 
by cataloging a group of new texts. 

0186 If a result of the determination of the request type 
at Step 1803 indicates that the request is for a text search 
transmitted by a textSearching client Such as that denoted by 
reference numeral 103 or 104, the flow proceeds to pieces of 
processing carried out at Steps 1806 to 1808. A request for 
a text Search is a request for an operation to Search the 
database for a group of texts that Satisfy a specific Search 
condition. If a result of the determination of the request type 
at Step 1803 indicates that the request is a search-result 
inquiring request transmitted by a text Searching client Such 
as that denoted by reference numeral 103 or 104, the flow 
proceeds to Step 1809. A search-result inquiring request is a 
request to make an inquiry about a Specific Search result. 
0187. If a result of the determination of the request type 
at the step 1803 indicates that the request is a text-transfer 
request transmitted by a text Searching client Such as that 
denoted by reference numeral 103 or 104, the flow proceeds 
to Step 1810. A text-transfer request is a request for a 
transfer of Specified text data. After the processing carried 
out at Step 1805, 1808, 1809, or 1810 (the destination step 
of the branch from Step 1803) has been completed, the 
processing returns to Step 1802. 
0188 At Step 1804, already-analyzed-text data of a 
newly cataloged text group is received from the text cata 
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loging Sub-System 101 and added to data already Stored in 
the already-analyzed-text-data Storing area 216. The flow 
then goes on to Step 1805, at which an updated character 
String indeX and an updated Structure indeX reflecting the 
contents of the newly cataloged text group are received from 
the text cataloging Sub-System 101 and added to a character 
String indeX and a structure indeX already existing in the 
character-String-indeX Storing area 220 and the Structure 
indeX Storing area 218, respectively. 

0189 At Step 1806, the search-condition analyzing pro 
gram 1701 is executed in order to analyze a Search condition 
included in a request for a Search operation received from 
the text searching client 103 or 104, and to translate the 
Search condition into a condition Specification that can be 
readily Searched by the character-String-indeX Searching 
program 1702. The condition specification is referred to 
hereafter as “already-developed-search-condition data”. The 
flow then proceeds to Step 1807, at which the character 
String-indeX Searching program 1702 is executed by treating 
the already-developed-search-condition data generated at 
Step 1806 as an input to search the database for a group of 
texts that Satisfy the condition Specified by the already 
developed-search-condition data. Search-result data 
obtained from the Search operation is associated with a 
Search-result identifier for uniquely identifying the Search 
result data, and Stored in the Search-result-data Storing area 
1704. Then, the flow continues to Step 1808, at which the 
Search-result identifier is transmitted to the text Searching 
client that made the request for a text Search. 
0190. At Step 1809, part or all of the search-result data 
obtained at Step 1807 is retrieved from the search-result 
data storing area 1704 in accordance with the contents of the 
inquiry, and transmitted to the text Searching client that 
made the Search-result inquiring request. 
0191 At Step 1810, already-analyzed-text data of a text 
Specified in the text-transfer request is retrieved from the 
already-analyzed-text-data Storing area 217 and transmitted 
to the text Searching client that made the text-transfer 
request. It should be noted that, if a plurality of texts are 
Specified in the text-transfer request, pieces of already 
analyzed-text data of all texts are retrieved from the already 
analyzed-text-data Storing area 217 and transmitted to the 
text Searching client that made the text-transfer request. 
0192 FIG. 19 is a PAD showing details of the procedure 
carried out at Step 1806 shown in FIG. 18, which is a 
procedure of carried out by the Search-condition analyzing 
program 1701 of the present embodiment. 
0193 As shown in FIG. 19, the procedure begins with 
Step 1901, at which the search-condition analyzing program 
1701 is invoked by a request for a text search including a 
Specified Search condition as an input to the program, and 
forms a judgment as to whether the Search condition 
includes a structure condition. Only if the Search condition 
includes a structure condition are pieces of Steps 1902 and 
1903 carried out. If the search condition does not include a 
structure condition, however, the flow goes on to Step 1904. 
0194 At Step 1902, the structure index is retrieved from 
the structure-index storing area 218. The flow then proceeds 
to Step 1903, at which the structure index is searched for a 
Set of context identifiers of all pieces of character-String data 
included in the Structure indeX which Satisfies the Structure 
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condition. The set of context identifiers is referred to here 
after as a “context-identifier set'. 

0195 At Step 1904, on the other hand, the search 
condition analyzing program 1701 forms a judgment as to 
whether the character count of a String of characterS Speci 
fied as a character-String condition in the Search condition 
exceeds the length of the partial String of characters which 
was determined in advance at the time the character-String 
indeX was created. If the character count of the String of 
characters exceeds the length of the partial character String, 
the flow goes on to Step 1905, at which the search-condition 
analyzing program 1701 Sequentially extracts a group of 
partial character Strings, each having the predetermined 
character count of two, from the Specified String of charac 
ters. The extraction starts with the partial String of characters 
at the head of the Specified String of characters, and proceeds 
while shifting the extracted position by one character at a 
time until the last partial String of characters of the Specified 
String of characters is extracted. Then, a list of partial 
character Strings including the extracted partial character 
Strings is generated as members thereof. If the character 
count of a String of characters does not exceed the prede 
termined length of the partial character String, on the other 
hand, the flow goes on to Step 1906, at which an empty list 
of partial character Strings including no members is created. 
0196. At Step 1907, the search-condition analyzing pro 
gram 1701 generates already-developed-search-condition 
data comprising the Set of context identifiers found at Step 
1903, the specified string of characters included in the search 
condition, and the list of partial character Strings generated 
at Step 1905 or 1906, terminating the processing. 
0.197 FIG. 20 is a diagram showing an example of 
generation of the already-developed-search-condition data 
in processing carried out by the Search-condition analyzing 
program 1701. 

0198 In this figure, reference numeral 2001 denotes an 
example of a Search condition specified in a request for a text 
search. The search condition 2001 comprises a specification 
of a structure condition "chapter/comment1' and a speci 
fication of a character-String condition "guard’. The Search 
condition 2001 specifies a search of the structure index to be 
carried out for a case in which the String of characters 
"guard' appears in the first element “comment', which is 
directly subordinate to the element “chapter”. 

0199 Assuming that the contents of the structure index 
are as shown by reference numeral 2002, the search of the 
structure index carried out at Step 1903 reveals that “com 
ment' elements Satisfying the Specification of the Structure 
conditions have the context identifiers E5 and E14. Thus, 
pieces of character-String data directly Subordinate to these 
“comment' elements (that is, pieces of character-String data 
with the context identifiers C3 and C9) must be searched for 
next when the String of characters "guard' appears. In the 
character-String indeX to be used in the Search, however, 
only appearance positions of partial character Strings each 
having a length of two characters are cataloged. Thus, a 
direct Search for a specified String of three or more charac 
ters like the String "guard’ cannot be carried out. 

0200. In order to solve this problem, the search-condition 
analyzing program 1701 Sequentially extracts a group of 
partial character Strings, each having the predetermined 
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character count of two, from the Specified String of charac 
ters. The extraction starts with the partial String of characters 
at the head of the Specified String of characters, and proceeds 
while shifting the extracted position by one character at a 
time until the last partial String of characters of the Specified 
String of characters is extracted. The program then generates 
a list of partial character Strings including the extracted 
partial character strings as members thereof at Step 1905. In 
the case of the Specified String of characters "guard', the list 
of partial character Strings extracted from the Specified String 
has partial String characters "gu”, “ua”, “ar', and “rd' as its 
members. 

0201 As a result, already-analyzed-search-condition data 
2003 comprising a context-identifier set {C3, C9), the 
Specified String of characters "guard', and a list of partial 
character strings “gu”, “ua”, “ar”, and “rd” as shown in 
FIG. 20 is generated at Step 1907 of the procedure shown 
in FIG. 19. 

0202 FIG. 21 is a PAD showing details of the procedure 
carried out at Step 1807, which is carried out by the 
character-String-indeX Searching program 1702 of the 
present embodiment. 
0203 The character-string-index Searching program 
1702 is activated, inputting already-developed-Search-con 
dition data generated by the Search-condition analyzing 
program 1701. When the character-string-index searching 
program 1702 is invoked, the character-String-indeX Search 
ing program 1702 retrieves the character-String indeX from 
the character-string-index storing area 220 at Step 2101 of 
the procedure shown in FIG. 21. The flow then goes on to 
Step 2102, at which the search-result data is initialized. 
0204. Then, the flow proceeds to Step 2103 to compare 
the character count of a Specified String of characters 
included in the already-developed-search-condition data 
with the length of the partial String of characters which was 
determined in advance at the time the character-String indeX 
was created. If the character count of the Specified String of 
characters is found to be equal to the length of the partial 
character string, the flow goes on to Step 2104. If the 
character count of the Specified String of characters is found 
to be Smaller than the length of the partial character String, 
on the other hand, the flow proceeds to Step 2105. If the 
character count of the Specified String of characters is found 
to be greater than the length of the partial character String, 
the flow goes on to Step 2106. 
0205 At Step 2104, the character-string index is searched 
for partial character Strings matching the Specified String of 
characters, and a set of pieces of Structured-character-posi 
tion information corresponding to the partial character 
Strings are found. Then, only a group of pieces of Structured 
character-position information, each having a context iden 
tifier included in the set of context identifiers of the already 
developed-search-condition data, are extracted from the Set 
of pieces of Structured-character-position information. 
Finally, a set of bit positions composed of the extracted 
group of pieces of Structured-character-position information 
is created. 

0206. Much like Step 2104, at Step 2105, the character 
String indeX is Searched for partial character Strings match 
ing the Specified String of characters, and a set of pieces of 
Structured-character-position information corresponding to 
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the partial character Strings are found. In this case, however, 
Since the character count of the Specified String of characters 
is Smaller than the length of a partial String of characters, the 
character-String indeX is Searched for partial character 
Strings, the front portion of each of which matches the 
Specified String of characters. The front portion of a partial 
String of characters is a portion starting with the head 
character and ending with a character node corresponding to 
the end character of the Specified String of characters. Then, 
only a group of pieces of Structured-character-position infor 
mation, each of which has a context identifier included in the 
Set of context identifiers of the already-developed-Search 
condition data, are extracted from the group of pieces of 
Structured-character-position information. Finally, a set of 
bit positions composed of the extracted group of pieces of 
Structured-character-position information is created. 
0207. At Step 2106, Step 2107 is repeated for each partial 
character String constituting the list of partial character 
Strings in the already-developed-search-condition data. At 
Step 2107, the character-string index is searched for a partial 
String of characters, and a set of pieces of Structured 
character-position information corresponding to the partial 
String of characters is found. Then, only a group of pieces of 
Structured-character-position information that have a con 
text identifier included in the set of context identifiers of the 
already-developed-search-condition data are extracted from 
the Set of pieces of Structured-character-position informa 
tion. Finally, the extracted group of pieces of Structured 
character-position information are Stored by being associ 
ated with the partial String of characters. 
0208. When the repetitive processing of Step 2106 is 
completed, the flow goes on to Step 2108, at which a 
connection judging proceSS is carried out on each group of 
pieces of Structured-character-position information associ 
ated with a partial String of characters, to concatenate partial 
character Strings. Then, as a concatenated String of charac 
ters, only a particular group of pieces of Structured-charac 
ter-position information associated with partial character 
Strings that match the Specified String of characters are 
extracted, and only Structured-character-position informa 
tion corresponding to the partial String of characters at the 
head of the Specified String of characters in each of the 
particular groupS is extracted as a representative of the 
particular group. Finally, a set of bit positions composed of 
the extracted group of pieces of Structured-character-posi 
tion information (particularly, a set of bit positions com 
posed of representatives of the particular groups of pieces of 
Structured-character-position information) is created. 
0209 When Step 2104, 2105, or 2108 (that is, the last 
step of the destination of the branch from Step 2103) has 
been completed, the flow proceeds to Step 2109, at which 
the group of pieces of Structured-character-position infor 
mation included in the Set of bit positions is organized into 
Sub-groups, each comprising only those pieces of Structured 
character-position information having the same text identi 
fier, and cataloged in the Search-result data. 
0210. The concatenation judging process, the processing 
of the character-String-indeX Searching program 1702 car 
ried out at Step 2108, is described in more detail by referring 
to FIG. 22 as follows. 

0211. In this figure, reference numeral 2201 denotes an 
example (or a portion) of the character-String index. When 
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the character-String indeX holding the data 2201 is Searched 
in accordance with a condition shown by the already devel 
oped search-condition data 2003 shown in FIG. 20, a group 
of pieces of structured-character-position information for the 
partial character Strings "'gu' and “ua' identified by context 
identifiers C3 and C9 are extracted as indicated by the step 
2107. The extracted pieces of information are then associ 
ated with the partial character strings to form data 2202. The 
concatenation judging process is carried out on the data. 

0212. In the concatenation judging process carried out at 
Step 2108, the character-String-indeX Searching program 
1702 forms a judgment as to whether a combination of 
concatenated partial character Strings represented by pieces 
of information in the extracted group that matches the whole 
Specified String of characters exists. Such a combination 
must Satisfy the following conditions: 

0213 (1) The pieces of structured-character-posi 
tion information have the same text identifier. 

0214) (2) The pieces of structured-character-posi 
tion information have the same context identifier. 

0215 (3) If the pieces of structured-character-posi 
tion information are arranged in an order of increas 
ing character-position values, and then the group of 
partial character Strings represented by the pieces of 
Structured-character-position information C 
arranged in the same order of character position, as 
a whole, a String of characters equivalent to the 
specified String of characters is obtained. 

0216) The example 2202 includes a combination which, 
as a whole, composes the Specified String of characters 
“guard”. 

0217. If a combination of particular pieces of structured 
character-position information Satisfying the conditions 
described above is found, the piece of Structured-character 
position information with the Smallest character-position 
value is Selected from the particular pieces of Structured 
character-position information constituting each combina 
tion, and cataloged in the Set of bit positions as a represen 
tative of the combination. 

0218 FIG. 23 is a diagram showing the structure of the 
Search-result data generated as a result of individual pieces 
of Search processing. AS shown in this figure, the Search 
result data is organized into Sub-groups, each of which 
comprises pieces of Structured-character-position informa 
tion included in the set of bit positions. Pieces of structured 
character-position information pertaining to a Sub-group 
have the same text identifier. The structure of the search 
result data also includes a list with the Sub-groups each 
Serving as a member of the list, and information indicating 
the total number of detected texts. After being associated 
with a Search-result identifier for uniquely identifying the 
Search-result data, the Search-result data is Stored in the 
search-result-data storing area 1704 as a member of a set of 
pieces of Search-result data. 

0219. The following is a more detailed description of the 
processing carried out at Step 1809 of the procedure shown 
in FIG. 18, in which a search result is transferred to a client 
making a Search-result inquiring request in accordance with 
the contents of the request, with reference to FIG. 24. FIG. 
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24 is a PAD showing details of the procedure for transferring 
search-result data carried out at Step 1809. 
0220 Here, a Search-result inquiring request itself com 
prises three portions: a specification of a Search-result iden 
tifier, a Specification of the type of inquiry, and a specifica 
tion of a text identifier. Depending on the type of inquiry, the 
Search-result inquiring request may not include a specifica 
tion of a text identifier. 

0221) As shown in FIG. 24, the processing carried out at 
Step 1809 begins with Step 2401, at which the search-result 
data storing area 1704 is searched for search-result data 
indicated by a Search-result identifier included in the Search 
result inquiring request. 
0222. The flow then goes on to Step 2402 to determine 
the type of inquiry. If the inquiry is about the number of 
detected texts, the flow proceeds to Step 2403. If the inquiry 
is about a text identifier, on the other hand, the flow proceeds 
to Step 2404. If the inquiry is about character-position 
information, the flow proceeds to Step 2405. 
0223) At Step 2403, the number of detected texts is 
extracted from the search-result data retrieved from the 
search-result data storing area 1704 at Step 2401, and 
transmitted to the client making the request, ending the 
proceSS. 

0224. At Step 2404, a set of all text identifiers included 
in the Search-result data retrieved from the Search-result data 
storing area 1704 at Step 2401 is gathered, and transmitted 
to the client making the request, ending the process. 
0225. At Step 2405, a list of pieces of structured-char 
acter-position information corresponding to the text identi 
fier Specified in the inquiry are extracted from the Search 
result data retrieved from the Search-result data Storing area 
1704 at Step 240, and transmitted to the client making the 
request, ending the process. 
0226. At this point, the explanation of the text searching 
server 102 provided by the present embodiment is com 
pleted. 
0227. The following is a description of a text searching 
client 103 or 104 employed in the first embodiment of the 
present invention, with reference to FIGS. 1 and 25. 
0228. As shown in FIG. 25, the text searching client 
comprises a display unit 201, a keyboard 202, a central 
processing unit (CPU) 203, a communication control appa 
ratus 206, a main memory unit 207, a magnetic-disk drive 
208, and a system bus 209. 
0229. The display unit 201 is used for displaying a screen 
on which the user interactively enters a Search condition, and 
for displaying information Such as a Search result. The 
keyboard 202 is used for entering a Search condition and a 
command for requesting an operation, Such as the activation 
of Search processing. The central processing unit 203 
executes a variety of programs constituting the functions of 
the text Searching client. The communication control unit 
206 is used for communicating with the text Searching Server 
102 through the network 105 in order to exchange requests 
and data with the text searching server 102. 
0230. The main memory unit 207 is used for storing a 
variety of programs to be executed for carrying out various 
kinds of processing by the text Searching client, and for 

Jul.18, 2002 

holding data temporarily. The magnetic-disk drive 208 is 
used for Storing a text obtained as a Search result and other 
data. The system bus 209 is used for connecting the display 
unit 201, the keyboard 102, the central processing unit 203, 
the communication control apparatuS 206, the main memory 
unit 207, and the magnetic-disk drive 208 with each other. 
0231. Including a work area 216, the main-memory unit 
207 is used for Storing a Search-condition inputting program 
2501, a search-result displaying program 2502, a client 
control program 2503, and a system program 215. The 
magnetic-disk drive 208 includes an already-analyzed-text 
data Storing area 217 and a Search-result-data Storing area 
1704. 

0232 The search-result inputting program 2501 inputs 
and interprets a Search condition entered by the user in an 
interactive manner. The Search-result displaying program 
2502 displays a search result received from the text search 
ing server 102. The client control program 2503 controls the 
activation and execution of the Search result inputting pro 
gram 2501 and the search-result displaying program 2502, 
and eXchanges requests and data with the text Searching 
server 102 through the network 105. The system program 
215 provides basic functions for executing the programs 
implementing the functions of the text Searching Server 102 
on the computer, including inputting and outputting data 
from and to peripheral devices. The work area 216 is used 
for Storing data required temporarily in the execution of the 
programs. 

0233 AS described above, in the present embodiment, 
requests and data are exchanged with the text Searching 
server 102 by way of the network 105. Note, however, that 
it is also possible to build a configuration wherein another 
portable medium, Such as a floppy disk 205, an optical 
magnetic disk, or a Writable optical disk, is used in place of 
the network 105. As an alternative, it is also possible to build 
a configuration wherein one or more text Searching clients 
and the text Searching Server 102 are implemented by a 
Single computer So that no data transferS are needed between 
the text Searching clients and the text Searching Server 102. 
AS another alternative, it is also possible to build a configu 
ration wherein the text Searching client is connected to a 
printer for printing a Search result. 
0234 FIG. 26 is a PAD showing an operational process 
ing procedure of the text Searching client provided by the 
first embodiment of the present invention. As shown in this 
figure, the procedure begins with Step 2601, at which, 
activated by a client activating command entered via the 
keyboard 202, the client control program 2503 receives the 
command for making a request for a text Search from the 
user and gets in a processing loop. The loop is continued 
until a request to halt the client processing is entered via the 
keyboard 202. 
0235. In the loop of the step 2601, pieces of processing 
of Steps 2602 to 2605 are repeated. 
0236. At Step 2602, the search-condition inputting pro 
gram 2501 is executed to input a search condition entered by 
the user in an interactive manner. The Search condition is 
then converted into a request for a text Search that can be 
readily interpreted by the text searching server 102. Then, 
the flow goes on to Step 2603, at which the request for a text 
search is transmitted to the text searching server 102 by way 
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of the network 105. Subsequently, the flow proceeds to Step 
2604 to wait for a search-result identifier to be transmitted 
by the text Searching Server 102 as a response to the request 
for a text Search, and receives the Search-result identifier as 
Soon as it arrives. 

0237) The flow of the processing procedure then contin 
ues to Step 2605, at which the search-result displaying 
program 2502 is executed to input the Search-result identi 
fier. The Search-result displaying program 2502 displays a 
Screen of the Search-result data in response to an inquiry 
about the Search result made by the user in an interactive 

C. 

0238 FIG. 27 is a PAD showing a detailed procedure 
carried out by the Search-result inputting program 2501 at 
Step 2602. As shown in FIG. 27, the procedure begins with 
Step 2701, at which, invoked by the client control program 
2503, the search-condition inputting program 2501 displays 
a Screen by which the user enters a Search condition in an 
interactive manner on the display unit 201. 
0239). The flow then goes on to Step 2702, at which a 
Search condition Specified by the user on the Screen is read 
in. 

0240. Then, the flow proceeds to Step 2703, at which the 
search condition read in at Step 2702 is converted into a 
request for a text Search that can be readily interpreted by the 
text searching server 102. 
0241 FIG. 28 is a PAD showing a detailed procedure 
carried out by the search-result displaying program 2502 at 
Step 2605. As shown in this figure, the procedure begins 
with Step 2801, at which, activated by the client control 
program 2503, the search-result displaying program 2502 
inputs a Search-result identifier, immediately getting in a 
processing loop. The loop is continued until a request is 
entered by the user to halt the processing to display a Search 
result. In the loop of Step 2801, pieces of processing of Steps 
2802 to 2815 are repeated. 
0242. The loop of Step 2801 begins with Step 2802, at 
which a Screen for displaying a Search result and for the user 
to enter a request is displayed on the display unit 201. The 
flow then goes on to Step 2803, at which the contents of a 
request made by the user on the display Screen are read in. 
0243 Then, the flow proceeds to Step 2804, at which the 
Search-result displaying program 2502 determines the type 
of request made by the user, making a decision as to which 
destination the flow is to branch in dependence on the type 
of request. More particularly, if the request is for displaying 
the number of detected texts, the flow goes on to pieces of 
processing of Steps 2805 and 2806. If the request is for 
displaying a list of text identifiers for a group of detected 
texts, on the other hand, the flow goes on to pieces of 
processing of Steps 2807 and 2808. If the request is for 
displaying the contents of a text, the flow goes on to pieces 
of processing of Steps 2809 to 2815. After all the pieces of 
processing at Step 2806, 2808, or 2815 (the last step of one 
of the branch destinations) have been carried out, the flow 
returns to Step 2802, resuming the loop. 

0244. At Step 2805, a detected-text-count inquiring 
request for making an inquiry about the number of detected 
texts is issued and transmitted to the text Searching Server 
102. The flow then goes on to Step 2806, at which the 
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number of detected texts transmitted by the text Searching 
Server 102 in response to the detected-text-count inquiring 
request is received and displayed on the display unit 201. 
0245. At Step 2807, a text-identifier inquiring request for 
making an inquiry about a list of text identifiers for a group 
of detected texts is issued and transmitted to the text 
searching server 102. The flow then goes on to Step 2808, 
at which a set of text identifiers transmitted by the text 
Searching Server 102 in response to the text-identifier inquir 
ing request is received and a group of text identifiers 
included in the set are displayed on the display unit 201. 
0246. At Step 2809, a text identifier identifying a text to 
be displayed is input. The flow then goes on to Step 2810, 
at which a text-transfer request for obtaining already-ana 
lyzed-text data of a text identified by the text identifier is 
issued and transmitted to the text searching server 102. The 
flow then goes on to Step 2811, at which already-analyzed 
text data transmitted by the text searching server 102 in 
response to the text-transfer request is received and Stored in 
the already-analyzed-text-data Storing area 217. 
0247 Then, the flow proceeds to Step 2812, at which a 
character-position-information inquiring request for making 
an inquiry about a position in the already-analyzed-text data 
at which a specified String of characters included in a Search 
condition was detected, is issued and transmitted to the text 
searching server 102. The flow then goes on to Step 2813, 
at which a list of pieces of Structured character-position 
information transmitted by the text searching server 102 in 
response to the character-position-information inquiring 
request is received and Stored in the Search-result-data 
storing area 1704. 
0248 Subsequently, the flow continues to Step 2814, at 
which a data treating proceSS for invertedly displaying a 
detected portion of a specified String of characters at a text 
Search time is carried out by referring to the already 
analyzed-text data received at Step 2811 and the list of 
pieces of Structured-character-position information received 
at the step 2813. The flow then proceeds to Step 2815, at 
which the already-analyzed-text data which underwent the 
inversion processing at Step 2814 is formatted and displayed 
on the display unit 201. 
0249. At this point, the explanation of the operational 
procedure of the text searching clients 103 and 104 provided 
by the first embodiment of the present invention is com 
pleted. 

0250) Second Embodiment 
0251 A second embodiment of the present invention is 
described as follows. 

0252 FIG. 29 is a diagram showing the configuration of 
a text cataloging Sub-System 101 as implemented by the 
present embodiment. 
0253) The hardware configuratio of the text cataloging 
sub-system 101 shown in FIG. 29 is identical to that 
implemented by the first embodiment shown in FIG. 2. In 
the case of the text cataloging sub-system 101 provided by 
the second embodiment shown in FIG. 29, however, the 
main memory unit 207 stores a reversed-order-structure 
index creating program 2901 in addition to the programs 
stored in the main memory unit 207 of the first embodiment. 
The magnetic-disk drive 208 also has a reversed-order 
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structure-index storing area 2902 in addition to the areas 
stored in the magnetic-disk drive 208 of the first embodi 
ment. The reversed-order-Structure-indeX creating program 
2901 catalogs information on the logical structure of 
already-analyzed-text data of a text to be cataloged into a 
reversed-order-Structure indeX Stored in the reversed-order 
Structure-indeX storing area 2902, updating the reversed 
order-Structure indeX. 

0254. In the present embodiment, the text-cataloging 
control program 214 controls the activation and the execu 
tion of the text-Structure analyzing program 210, the Struc 
ture-index creating program 211, the reversed-order-Struc 
ture-index creating program 2901, the structured-full-text 
data generating program 212, and the character-String-indeX 
creating program 213. The text-cataloging control program 
214 also transmits the already-analyzed-text data generated 
by the text-structure analyzing program 210, the Structure 
indeX generated by the Structure-indeX creating program 
211, the reversed-order-Structure indeX generated by the 
reversed-order-Structure-indeX creating program 2901, and 
the character-String indeX generated by the character-String 
indeX creating program 213 to the text Searching Server 102 
by way of the network 105. 
0255 As described above, the present embodiment has a 
configuration wherein a text to be cataloged is input from the 
floppy disk 205. However, another kind of portable medium, 
Such as an optical magnetic disk or a Writable optical disk, 
may be used in place of the floppy disk 205, with appropriate 
changes to the hardware and Software. AS an alternative 
configuration, a text to be cataloged can also be input 
through the network 105. In addition, in the configuration of 
the present embodiment, the already-analyzed-text data gen 
erated by the text-Structure analyzing program 210, the 
Structure indeX generated by the Structure-indeX creating 
program 211, the reversed-order-structure indeX generated 
by the reversed-order-Structure-indeX creating program 
2901, and the character-string index generated by the char 
acter-String-indeX creating program 213 are transmitted to 
the text searching server 102 by way of the network 105. 
0256 Furthermore, instead of using the network 105, a 
portable medium Such as a floppy disk, an optical magnetic 
disk, or a Writable optical disk can be used for transferring 
the information. AS an alternative, the text cataloging Sub 
system 101 and the text searching server 102 can be imple 
mented by a single computer So that no data transferS are 
needed between the text cataloging Sub-System 101 and the 
text searching server 102. 
0257 FIG. 30 is a PAD showing a procedure for cata 
loging a text according to the Second embodiment of the 
present invention. The procedure shown in this figure is 
similar to that of the first embodiment shown in FIG. 3. 
However, FIG.30 is different from FIG.3 in that Step 3001 
is inserted right after Step 305, and Step 308 is replaced by 
Step 3002. 
0258. At the newly inserted Step 3001, the reversed 
order-Structure-indeX creating program 2901 is executed, 
inputting the already-analyzed-text data generated at Step 
304. The reversed-order-Structure-index creating program 
2901 retrieves the current reversed-order-structure index 
from the reversed-order-structure-index storing area 2902, 
cataloging Structure information of the input already-ana 
ly Zed-text data in the current reversed-order-Structure index. 
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The reversed-order-structure-index creating program 2901 
then Stores back the updated reversed-order-structure index 
in the reversed-order-structure-index storing area 2902. 
0259. At the new Step 3002, on the other hand, the 
text-cataloging control program 214 transmits all pieces of 
already-analyzed-text data Stored in the already-analyzed 
text-data Storing area 217, the Structure indeX Stored in the 
Structure-indeX Storing area 218, the reversed-order-Struc 
ture indeX Stored in the reversed-order-Structure-indeX Stor 
ing area 2902, as well as the character-String indeX Stored in 
the character-String-indeX storing area 220 to the text Search 
ing server 102 by way of the network 105. 
0260 FIG.31 is a PAD showing details of the processing 
carried out at Step 3001 of the procedure shown in FIG.30, 
which is carried out by the reversed-order-structure-index 
creating program 2901. 
0261. As shown in FIG. 31, the processing procedure 
begins with Step 3101, at which the updated reversed-order 
Structure-indeX creating program 2901 forms a judgment as 
to whether a reversed-order-Structure indeX already exists in 
the reversed-order-structure-index storing area 2902. If no 
reversed-order-Structure indeX exists in the reversed-order 
Structure-indeX storing area 2902 yet, the flow goes on to 
Step 3102, at which the reversed-order-structure-index cre 
ating program 2901 creates an initial-state (or empty) 
reversed-order-Structure index. If a reversed-order-Structure 
indeX already exists in the reversed-order-Structure-indeX 
storing area 2902, on the other hand, the flow proceeds to 
Step 3103, at which the reversed-order-structure-index cre 
ating program 2901 retrieves the reversed-order-structure 
indeX from the reversed-order-Structure-indeX Storing area 
2902. 

0262 The flow then continues to Step 3104, at which the 
reversed-order-Structure-indeX creating program 2901 
retrieves the already-analyzed-text data of the text to be 
cataloged from the already-analyzed-text-data Storing area 
217. 

0263. Then, the flow goes on to Step 3105, at which the 
reversed-order-Structure-indeX creating program 2901 
Searches the already-analyzed-text data for all nodes, that is, 
elements and pieces of character-String data, which form the 
tree-like reversed-order-Structure of the already-analyzed 
text data. Pieces of processing of Steps 3106 to 3109 are 
repeated, with the nodes each treated as an object of pro 
cessing. 
0264. At Step 3.106, the reversed-order-structure-index 
creating program 2901 forms a judgment on a node of the 
already-analyzed-text data currently being processed (that 
is, a judgment as to whether a metanode associated with (or 
mutually corresponding to) the node exists in the reversed 
order-structure index). A metanode is either a metaelement 
or a piece of meta-character-String data. If an associated 
metanode does not exist in the reversed-order-Structure 
index, the flow goes on to Step 3107, at which a metanode 
is created and cataloged in the reversed-order-Structure 
index. The flow then proceeds to Step 3.108, at which a 
reversed-order context identifier is assigned to the cataloged 
metanode. A reversed-order context identifier is a number 
used for uniquely identifying a metanode in the reversed 
order-Structure index. 

0265). Then, the flow continues to Step 3109, at which the 
reversed-order-Structure-indeX creating program 2901 adds 
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an associative relation between a node in the already 
analyzed-text data currently being processed and the 
reversed-order context identifier uniquely identifying the 
cataloged metanode in the reversed-order-Structure indeX 
asSociated with the node to the already-analyzed-text data, 
updating the already-analyzed-text data. 

0266. After Steps 3106 to 3109 have been repeated for all 
nodes, the flow continues to Step 3110, at which the updated 
already-analyzed-text data is output and Stored in the 
already-analyzed-text-data Storing area 217. Then, the flow 
goes on to Step 3111, at which the updated reversed-order 
Structure indeX is output and Stored in the reversed-order 
structure-index storing area 2902, and the reversed-order 
Structure-indeX creating program 2901 ends the processing. 

0267 As described above, the procedure carried out by 
the reversed-order-Structure-index creating program 2901 is 
Similar to the procedure carried out by the Structure-indeX 
creating program 211 shown in FIG. 9. In the repetition of 
the pieces of processing of Steps 3106 to 3109, however, the 
order of tracing the tree-like Structure of the already-ana 
lyzed text is different from that of the structure-index 
creating program 211, resulting in a reversed-order-Structure 
indeX having a tree-like Structure different from the tree-like 
Structure of the Structure indeX produced by the Structure 
indeX creating program 211. 
0268 When repeatedly carrying out the pieces of pro 
cessing at Steps 3106 to 3109 by treating each node com 
posing the tree-like Structure of the already-analyzed-text 
data as an object, the individual nodes of the tree-like 
Structure are processed by tracing the tree-like Structure in 
an order to be explained by referring to FIG. 32. In this 
figure, an ellipse represents an element node, whereas a 
rectangle represents a character-String node. If a node has a 
plurality of lower-level nodes directly subordinate to it, the 
lower-level nodes are represented by arranging them from 
the left to the right in the order in which they appear in the 
already-analyzed-text data. A number shown inside a node is 
a processing order number for the node. 
0269. As shown in this figure, the order in which a group 
of nodes are processed at Steps 3106 to 3109 starts with a 
node located at the root of the tree-like Structure. In addition, 
the order of processing of a specific node and a group of 
lower-level nodes directly Subordinate to the Specific node 
Starts with the Specific node, followed by processing of the 
lower-level nodes in an order opposite to the order in which 
they appear in the tree-like Structure, beginning with the 
right-most directly Subordinate node. 

0270. With reference to FIG. 33, the following is a 
detailed description of the processing carried out at Step 
3106 on a node of the already-analyzed-text data currently 
being processed to form a judgment as to whether a met 
anode associated with the node exists in the reversed-order 
Structure index. FIG.33 is a diagram showing an associative 
relation between a group of nodes composing the tree-like 
Structure of the already-analyzed-text data shown on the 
left-hand side of the figure, and a group of nodes (metan 
odes) composing the tree-like structure of the reversed 
order-Structure indeX for the already-analyzed-text data 
shown on the right-hand Side of the figure. 

0271 Here, in the present embodiment, a node in 
already-analyzed-text data and a metanode in a reversed 
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order-Structure index created for the already-analyzed-text 
data are defined to be associated with each other (or to 
mutually correspond to each other) if the reversed-order 
tree-like-structure address of the node in the tree-like Struc 
ture of the already-analyzed-text data is the Same as the 
reversed-order-tree-like-structure address of the metanode 
in the tree-like Structure of the reversed-order-Structure 
index created for the already-analyzed-text data. A reversed 
order-tree-like-structure address of a Specific node in a 
tree-like Structure of already-analyzed-text data is a 
Sequence of code pairs which are determined when tracing 
a path in the tree-like Structure Starting from the root of the 
tree-like Structure and ending at the Specific node in an order 
of descending node level. 
0272 Each pair of codes represents a node encountered 
in the traced path. The first code in each couple indicates the 
type of the node. Particularly, the first code indicates 
whether the node is an element or a piece of character-String 
data and, if the node is an element, the first code also 
indicates the type of element. The Second code in each 
couple is a number indicating a position in an order of 
appearance of the node among brother nodes (nodes per 
taining to the same type in the tree-like Structure), with the 
last node among the brother nodes regarded as the first one 
in the order of appearance. The pairs of codes are arranged 
in the chronological order in which the respective nodes are 
encountered along the traced path. A reversed-order-tree 
like-structure address of a metanode in the tree-like Structure 
of a reversed-order Structure indeX is defined in the same 
way as a node. In order to distinguish a reversed-order-tree 
like-structure address from an ordinary tree-like-structure 
address, each number in the former has the negative sign as 
a prefix thereof. 
0273 Taking a group of nodes composing the already 
analyzed-text data shown on the left-hand side of FIG.33 as 
an example, and finding the tree-like-structure addresses of 
Some nodes in the tree-like structure, a node 3301 in the 
group is the root node in the tree-like Structure which does 
not have a node directly Superordinate thereto. The tree 
like-structure address of a node 3304 is found by tracing the 
tree-like Structure of the already-analyzed-text data shown, 
starting from the root node 1101. 
0274 Since the node 3301 is found to be a first one 
among brother nodes pertaining to an element node "thesis', 
the reversed-order-tree-like-structure address of the node 
3301 is “/thesis-1. Tracing the tree-like structure further, 
a node 3302 is found to be a node directly subordinate to the 
node 3301 and the last one among brother nodes pertaining 
to the an element node “chapter”. Thus, the reversed-order 
tree-like-structure address of the node 3302 is “/thesis-1/ 
chapter-1. By the same token, the reversed-order-tree 
like-structure address of a node 3303 can be described as 
"/thesis-1/chapter-1/paragraph-2. This is because the 
node 3303 is directly subordinate to the node 3302 and a 
Second one from the last among brother nodes pertaining to 
the an element node "paragraph'. Likewise, the reversed 
order-tree-like-structure address of a node 3304 can be 
described as "/thesis-1/chapter-1/paragraph-2/com 
ment-1”. This is because the node 3304 is directly sub 
ordinate to the node 3303 and the last one among brother 
nodes pertaining to the an element node “comment'. 
0275 Reversed-order-tree-like-structure addresses of 
metanodes composing the tree-like Structure of the reversed 



US 2002/0095409 A1 

order-structure index shown on the right-hand side of FIG. 
33 are found in the same way as nodes of the already 
analyzed-text data on the left-hand side of the figure. The 
reversed-order-tree-like-structure address of a metanode 
3305 is “/thesis-1, which is the same as that of the node 
3301. Similarly, the reversed-order-tree-like-structure 
address of a metanode 3306 is “/thesis-1/chapter-1”, 
which is the same as that of the node 3302, and the 
reversed-order-tree-like-structure address of a metanode 
3307 is “/thesis-1/chapter-1/paragraph-2", which is 
the same as that of the node 3303. Thus, the metanodes 
3305, 3306, and 3307 are judged to be associated with the 
nodes 3301,3302, and 3303 respectively at Step 3106 of the 
processing procedure shown in FIG. 31. 
0276 Since the reversed-order-structure index shown in 
FIG. 33 does not include a metanode that has the same 
reversed-order-tree-like-structure address as the node 3304 
of the already-analyzed-text data, the node 3304 is judged 
not to have a metanode associated with it in the reversed 
order-Structure index. Thus, a new metanode associated with 
the node 3304 is created and cataloged in the reversed-order 
structure index at Step 3107. 
0277. A new metanode associated with a node is cata 
loged in the reversed-order-structure index at Step 3107 by 
adding the new. metanode to the head of a group of metan 
odes directly Subordinate to a higher-level metanode asso 
ciated with a higher-level node directly Superordinate to the 
node, and assigning a type corresponding to the type of the 
node to the new metanode. Thus, in the case of the node 
3304, a new metanode associated with the node 3304 is 
cataloged in the reversed-order-structure index at Step 3107 
by adding the new metanode to the head of a group of 
metanodes directly Subordinate to the higher-level metanode 
3307 associated with the higher-level node 3303 directly 
Superordinate to the node 3304, and assigning the type 
“comment” corresponding to the type of the node 3304 to 
the new metanode. 

0278. The following is a description of a process to 
develop a reversed-order-Structure indeX by Sequentially 
Superposing a plurality of pieces of already-analyzed-text 
data one after another, with reference to FIG. 34. In this 
figure, reference numerals 3401, 3403, and 3405 each 
denote a piece of already-analyzed-text data of a text to be 
cataloged. The tree-like Structures of the pieces of already 
analyzed-text data are Sequentially Superposed on a 
reversed-order-Structure indeX in a process of developing the 
reversed-order-Structure indeX. 

0279. When the already-analyzed-text data 3401 of Text 
1 is input at an initial Stage, the reversed-order-Structure 
index is in an initial (or empty) state. In this case, a tree-like 
Structure equivalent to that of the already-analyzed-text data 
3401 is cataloged in the reversed-order-structure index, 
resulting in the reversed-order-Structure indeX State denoted 
by reference numeral 3402. At that time, context identifiers 
-E1, -E2, -E3, -E4, and -E5 are assigned to metaelements 
newly created in the reversed-order-structure index 3402, 
whereas context identifiers -C1, -C2, and -C3 are assigned 
to newly created pieces of meta-character-String data. 
0280 Next, when the already-analyzed-text data 3403 of 
Text 2 is input, nodes in the tree-like Structure of the 
already-analyzed-text data 3403 overlapping those of the 
existing reversed-order-Structure indeX 3402 are not pro 
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cessed. In other words, only nodes in the tree-like Structure 
of the already-analyzed-text data 3403 with no correspond 
ing ones in the existing reversed-order-Structure indeX 3402 
(that is, only hatched nodes in the tree-like Structure of the 
already-analyzed-text data 3403) are newly cataloged in the 
reversed-order-structure index 3402. At that time, context 
identifierS -E6 and -E7 are assigned to metaelements newly 
cataloged in the reversed-order-structure index 3402, 
whereas a context identifier -C4 is assigned to a newly 
cataloged piece of meta-character-String data, resulting in 
the reversed-order-Structure indeX State denoted by reference 
numeral 3404. 

0281. Then, when the already-analyzed-text data 3405 of 
Text 3 is input, nodes in the tree-like structure of the 
already-analyzed-text data 3405 overlapping those of the 
existing reversed-order-structure index 3404 are not pro 
cessed. In other words, only nodes in the tree-like Structure 
of the already-analyzed-text data 3405 with no correspond 
ing ones in the existing reversed-order-Structure indeX 3404 
(that is, only hatched nodes in the tree-like Structure of the 
already-analyzed-text data 3405) are newly cataloged in the 
reversed-order-structure order-structure index 3404. At that 
time, context identifiers-E8, -E9, and -E10 are assigned to 
metaelements newly cataloged in the reversed-order-Struc 
ture index 3404, whereas context identifiers -C5 and -C6 
are assigned to newly cataloged pieces of meta-character 
String data. When the cataloging of the three pieces of 
already-analyzed-text data 3401, 3403, and 3405 has been 
completed, the reversed-order-Structure index takes the State 
denoted by reference numeral 3406. 
0282 FIG. 35 is a PAD showing details of the processing 
carried out at Step 306 of the procedure shown in FIG. 30, 
which is carried out by the Structured-full-text-data gener 
ating program 212 of the present embodiment. AS shown in 
FIG. 35, the procedure carried out by the reversed-order 
Structured-full-text-data generating program 212 of the 
present embodiment is similar to that of the first embodi 
ment shown in FIG. 13. However, the present embodiment 
is different from the first embodiment in that Step 3501 is 
introduced as a substitute for Step 1305. 
0283 At Step 3501, a context identifier and a reversed 
order context identifier for a character-String-data node 
currently being processed are found from the already-ana 
ly Zed-text data and output to the Structured-full-text-data 
storing area 219. 
0284 FIG. 36 is a diagram showing the format in which 
Structured-full-text data is output to a file by the Structured 
full-text-data generating program 212. FIG. 36 exemplifies 
a case in which Structured-full-text data is generated from 
the SGML text shown in FIG. 5. As shown in FIG. 36, the 
format of a file for Storing Structured-full-text data adopted 
in the present embodiment Starts with a text identifier, 
followed repetitively by as many Sets of three pieces of 
information as there are pieces of character-String data in the 
text. The three pieces of information are a context identifier, 
a reversed-order context identifier, and a descriptive com 
plete String of characters associated with the context iden 
tifiers. 

0285 Acharacter-string index of the present embodiment 
is created according to the same procedure as that of the first 
embodiment shown in FIG. 15. FIG. 37 is a diagram 
showing the data Structure of a character-String indeX used 
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in the present embodiment. In more detail, FIG. 37 is a 
diagram showing a portion of the data Structure of a char 
acter-String indeX obtained at a Stage where an operation to 
catalog a group of partial character Strings included in the 
structured-full-text data shown in FIG. 36 into the character 
String indeX has been completed at the end of processing of 
the Structured-full-text data carried out by the character 
String-index creating program 213. The portion of the data 
Structure of the character-String indeX corresponds to the 
descriptive complete String of characters, “an example of 
transformation'. 

0286 As shown in FIG. 37, the character-string index of 
the present embodiment is also used for holding reversed 
order context identifiers, in addition to the pieces of infor 
mation kept in the character-String index of the first embodi 
ment shown in FIG. 16. Much like the character-string index 
of the first embodiment, the character node for the last 
character “n” of the descriptive complete String of characters 
and the Structured-character-position information for the last 
character are omitted from the portion of the data structure 
of the character-string index shown in FIG. 16. In addition, 
the position of the head character of a partial String of 
characters in the descriptive complete String of characters is 
expressed as a position relative to X, the position of a 
character immediately preceding the descriptive complete 
character String. 
0287. At this point, the explanation of the text cataloging 
sub-system 101 provided by the present embodiment is 
completed. 

0288 Next, the text searching server implemented by the 
Second embodiment of the present invention, that is, the 
apparatus denoted by reference numeral 102 in FIG. 1, is 
explained. 

0289 FIG. 38 is a diagram showing the configuration of 
the text searching server 102 implemented by the present 
embodiment. AS shown in this figure, the text Searching 
Server 102 has a reversed-order-Structure-indeX Storing area 
2902 in the magnetic-disk drive 208, in addition to the 
configuration elements of the text Searching Server 102 
provided by the first embodiment. 
0290 Also in the present embodiment, requests and data 
are exchanged between the text cataloging Sub-System 101 
and the text searching clients 103 and 104 by way of the 
network 105. However, it is also possible to employ a 
portable medium, Such as the floppy disk 205, an optical 
magnetic disk, or a Writable optical disk in place of the 
network 105. As an alternative, the text cataloging Sub 
system 101 and the text searching server 102 may be 
implemented by a single computer So that no data transfers 
are needed between the text cataloging Sub-System 101 and 
the text Searching Server 102. AS another alternative, one or 
more text Searching clients and the text Searching Server 102 
may be implemented by a Single computer So that no data 
transferS are needed between the text Searching clients and 
the text searching server 102. 
0291 FIG. 39 is a PAD showing a procedure for search 
ing a text adopted by the Second embodiment of the present 
invention. AS shown in this figure, the procedure for Search 
ing a text adopted by the Second embodiment is similar to 
that of the first embodiment shown in FIG. 18. However, the 
procedure for Searching a text adopted by the Second 
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embodiment is different from that of the first embodiment in 
that Step 3901 is carried out in place of Step 1805. At Step 
3901, an updated character-String index, an updated 
reversed-order-Structure index, and an updated Structure 
indeX reflecting the contents of a group of newly cataloged 
texts are received from the text cataloging Sub-System 101 
and Stored in the character-String-indeX Storing area 220, the 
reversed-order-structure-index storing area 2902, and the 
Structure-indeX Storing area 218, respectively. 
0292 FIG. 40 is a PAD showing details of the processing 
carried out at Step 1806 of the processing shown in FIG. 39, 
which is a carried out by the Search-condition analyzing 
program 1701 of the present embodiment. 
0293. The procedure shown in FIG. 40 begins with Step 
4001, at which the search-condition analyzing program 1701 
is invoked by a request for a text Search, including a 
Specified Search condition as an input to the program, 
forming a judgment on a structure condition included in the 
Search condition. If the Search condition includes a normal 
order Structure condition, that is, the same Structure condi 
tion as the first embodiment, pieces of processing of Steps 
1902 and 1903 are carried out. Here, the pieces of processing 
of Steps 1902 and 1903 are the same as those of the first 
embodiment. If the Search condition includes a reversed 
order Structure condition, on the other hand, pieces of 
processing of Steps 4002 and 4003 are carried out. If the 
Search condition does not include a reversed-order Structure 
condition or a normal-order Structure condition, however, 
the flow goes on to Step 1904. 
0294. At Step 4002, the reversed-order-structure index is 
retrieved from the reversed-order-Structure-indeX storing 
area 2902. The flow then proceeds to Step 4003, at which the 
reversed-order-Structure indeX is Searched for a set of 
reversed-order context identifiers of all pieces of character 
String data included in the reversed-order-Structure index 
which satisfies the structure condition. The set of reversed 
order context identifiers is referred to hereafter as a reversed 
order-context-identifier Set. 

0295) The pieces of processing carried out at Steps 1904, 
1905, and 1906 are the same as those of the first embodi 
ment. After the processing carried out at Step 1903, 4003, or 
1906 is completed, the flow goes on to a step 4004. 
0296 At Step 4004, the search-condition analyzing pro 
gram 1701 generates already-developed-search-condition 
data comprising the Set of context identifiers found at Step 
4003, the specified string of characters included in the search 
condition, and the list of partial character Strings generated 
at Step 1905 or 1906, terminating the processing. 
0297 FIG. 41 is a diagram showing an example of 
generation of the already-developed-search-condition data 
in processing carried out by the Search-condition analyzing 
program 1701 in the present embodiment. 
0298. In this figure, reference numeral 4101 denotes an 
example of a Search condition Specified in a request for a text 
search. As shown in this figure, the search condition 4101 
comprises a specification of a reversed-order-Structure con 
dition “chapter/comment-1 and a specification of a char 
acter-string condition “guard”. The search condition 4101 
Specifies a Search of the reversed-order-Structure indeX to be 
carried out for a case in which a String of characters "guard' 
appears in a last element “comment' directly Subordinate to 
an element "chapter”. 
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0299 Assuming that the contents of the reversed-order 
structure index are as shown by reference numeral 4102, 
Since the Structure condition Specified in the Search condi 
tion is a reversed-order Structure condition prescribing a 
Search to be started from the end of the Structure, as a result 
of the Search of the reversed-order-Structure indeX carried 
out at Step 4003 of the processing procedure shown in FIG. 
40, “comment' elements satisfying the specification of the 
reversed-order-Structure condition are found out to be those 
having context identifiers -E3 and -E12. Thus, pieces of 
character-String data directly Subordinate to these “com 
ment elements (that is, pieces of character-string data with 
the context identifiers -C1 and -C7) must be next searched 
for a case in which the String of characters "guard' appears. 
In the character-String indeX to be used in the Search, 
however, only appearance positions of partial character 
Strings each having a length of two characters are cataloged. 
Thus, a direct Search for a specified String of three or more 
characters like the String "guard’ cannot be carried out. 
0300. In order to solve this problem, the search-condition 
analyzing program 1701 Sequentially extracts a group of 
partial character Strings, each of which has a character count 
of two from the Specified String of characters, Starting with 
the partial String of characters at the head of the Specified 
String of characters, while shifting the extracted position by 
one character at a time until the last partial String of 
characters of the Specified String of characters is extracted. 
The program then generates a list of partial character Strings, 
including the extracted partial character Strings, as members 
thereof at Step 1905. In the case of the specified string of 
characters "guard', the list of partial character Strings 
extracted from the Specified String has the partial character 
strings “gu”, “ua”, “ar', and “rd’as its members. 
0301 As a result, already-analyzed-search-condition data 
4103, which comprises an empty context-identifier Set, a 
reversed-order context-identifier set (-C1, -C7), the speci 
fied String of characters "guard', and a list of partial char 
acter strings (“gu”, “ua”, “ar”, and “rd”) as shown in FIG. 
41, is generated at Step 4004 of the procedure shown in FIG. 
40. 

0302 FIG. 42 is a PAD showing details of the processing 
carried out at Step 1807 of the procedure shown in FIG.39, 
which is carried out by the character-String-indeX Searching 
program 1702 of the present embodiment. 
0303. The character-string-index searching program 
1702 is activated, inputting already-developed-Search-con 
dition data generated by the Search-condition analyzing 
program 1701. As shown in FIG. 42, the procedure carried 
out by the character-String-indeX Searching program 1702 of 
the present embodiment is similar to that of the first embodi 
ment. However, the procedure carried out by the character 
String-indeX Searching program 1702 of the present embodi 
ment is different from that of the first embodiment in that, in 
the case of the present embodiment, pieces of processing of 
Steps 4201, 4202, and 4203 are carried out in place of those 
of the Steps 2104, 2105, and 2107, respectively, of the first 
embodiment shown in FIG. 21. 

0304. At Step 4201, the character-string index is searched 
for partial character Strings matching the Specified String of 
characters, and a set of pieces of Structured-character-posi 
tion information corresponding to the partial character 
Strings are found. Then, only a group of pieces of Structured 
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character-position information, each of which has a context 
identifier included in the set of context identifiers of the 
already-developed-search-condition data or a reversed-order 
context identifier included in the Set of reversed-order con 
text identifiers of the already-developed-search-condition 
data, are extracted from the Set of pieces of Structured 
character-position information. Finally, a Set of bit positions 
composed of the extracted group of pieces of Structured 
character-position information is created. 
0305 Much like Step 4201, at Step 4202, the character 
String indeX is first Searched for partial character Strings 
matching the Specified String of characters, and a set of 
pieces of Structured-character-position information corre 
sponding to the partial character Strings are found. In this 
case, however, Since the character count of the Specified 
String of characters is Smaller than the length of a partial 
String of characters, the character-String indeX is Searched 
for partial character Strings, the front portion of each of 
which matches the Specified String of characters. The front 
portion of a partial String of characters is the portion Starting 
with the head character and ending with a character node 
corresponding to the end character of the Specified String of 
characters. Then, only a group of pieces of Structured 
character-position information, each of which has a context 
identifier included in the set of context identifiers of the 
already-developed-search-condition data or a reversed-order 
context identifier included in the Set of reversed-order con 
text identifiers of the already-developed-search-condition 
data, are extracted from the group of pieces of Structured 
character-position information. Finally, a set of bit positions 
composed of the extracted group of pieces of Structured 
character-position information is created. 
0306. At Step 2106, processing of Step 4203 is repeated 
for each of the partial character Strings that constitute the list 
of partial character Strings in the already-developed-Search 
condition data. At Step 4203, the character-string index is 
Searched for a partial String of characters, and a set of pieces 
of Structured-character-position information corresponding 
to the partial String of characters is found. Then, only a group 
of pieces of Structured-character-position information, each 
of which has a context identifier included in the set of 
context identifiers of the already-developed-Search-condi 
tion data or a reversed-order context identifier included in 
the set of reversed-order context identifiers of the already 
developed-search-condition data, are extracted from the Set 
of pieces of Structured-character-position information. 
Finally, the extracted group of pieces of Structured-charac 
ter-position information are Stored by being associated with 
the partial String of characters. 
0307 The processing carried out at Step 2108 of the 
procedure shown in FIG. 42 (that is, the concatenation 
judging proceSS carried out by the character-String-indeX 
searching program 1702) is the same as that of the first 
embodiment shown in FIG. 22. In the case of the second 
embodiment, however, if the Search condition Specifies a 
reversed-order Structure condition, a concatenation judg 
ment is formed by finding out whether the reversed-order 
context identifiers of the partial character Strings to be 
concatenated match each other, instead of finding out 
whether the context identifiers of the partial character Strings 
to be concatenated match each other. 

0308 AS described above, according to the configuration 
provided by the present embodiment, it is possible to carry 
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out a Search operation specifying a structure condition of 
tracing the logical Structure of a text in the reversed order 
(that is, tracing the logical structure of a text starting from 
the end of the text) in addition to a variety of structure 
conditions that can be used in a Search operation in the first 
embodiment. Examples of a structure condition of tracing 
the logical Structure of a text in the reversed order are 
"Search the last chapter of a thesis for a specific String of 
characters' and “Search a second reference from the end of 
a list of references for a specific String of characters.” 
0309 At this point, the explanation of the second 
embodiment of the present invention is completed. 
0310. Third Embodiment 
0311 Next, a third embodiment provided by the present 
invention is described. 

0312 The configuration of the structured-text cataloging/ 
Searching System implemented by the present embodiment 
and the procedures of the programs thereof are the same as 
those of the first embodiment, except that the way a node in 
the tree-like Structure of already-analyzed-text data is asso 
ciated with a metanode in the Structure indeX in the present 
embodiment is different from that in the first embodiment. 
AS a result, even if the same group of texts are input, the 
third embodiment will result in a structure index with a data 
Structure and assignment of context identifiers that are 
different from those of the first embodiment. 

0313 An associative relation between a group of nodes 
constituting the tree-like structure of already-analyzed-text 
data and a group of nodes (strictly speaking, metanodes) 
constituting the tree-like Structure of a Structure indeX cre 
ated for the already-analyzed-text data in the present 
embodiment is explained by referring to FIG. 43. FIG. 43 
is a diagram showing an associative relation between a 
group of nodes composing the tree-like Structure of already 
analyzed-text data shown on the left-hand Side of the figure 
and a group of metanodes composing the tree-like Structure 
of a structure indeX for the already-analyzed-text data shown 
on the right-hand Side of the figure. 
0314. Also in the case of the present embodiment, a node 
in already-analyzed-text data and a metanode in a structure 
indeX created for the already-analyzed-text data are defined 
to be associated with each other if the tree-like-structure 
address of the node in the tree-like Structure of the already 
analyzed-text data is the same as the tree-like-structure 
address of the metanode in the tree-like Structure of the 
Structure index, as is the case with the first and Second 
embodiments. However, the third embodiment is different 
from the first and Second ones in that, in the case of the third 
embodiment, with respect to the order of appearance among 
brother nodes of the same type having a common direct 
Superordinate node, the Second node is distinguished from 
the head node but the Second and Subsequent nodes are not 
distinguished from each other. The number in a tree-like 
Structure address representing a position in the order of 
appearance is either 1 to indicate a head node or 2 to 
indicate a Second or Subsequent nodes in the order of 
appearance among brother nodes. The number in a tree-like 
Structure address representing a position in the order of 
appearance never has a value of 3 or greater. 
0315 Considering a group of nodes composing the 
already-analyzed-text data shown on the left-hand Side of 
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FIG. 43 as an example, the tree-like-structure address of a 
node 4304 is found in the group. As shown in this figure, a 
node 4301 in the group is the root node in the tree-like 
Structure which does not have a node directly Superordinate 
thereto. The tree-like-structure address of a node 4304 is 
found by tracing the tree-like Structure of the already 
analyzed-text data shown, starting from the root node 4301. 

0316) Since the node 4301 is a first one among brother 
nodes pertaining to the element node "thesis', the tree-like 
structure address of the node 4301 is “/thesis1”. Tracing 
further the tree-like structure, a node 4302 is found to be 
directly subordinate to the node 4301. The node 4302 is a 
first one among brother nodes pertaining to the element node 
“chapter”. Thus, the tree-like-structure address of the node 
4302 is “/thesis 1/chapter1'. By the same token, the 
tree-like-structure address of a node 4303 can be described 
as "/thesis 1/chapter1/paragraph2, because the node 
4303 is directly subordinate to the node 4302 and a fourth 
one among brother nodes pertaining to the element node 
"paragraph'. 

0317. In spite of the fact that the node 4303 is a fourth one 
among brother nodes pertaining to the an element node 
"paragraph”, it is not distinguished from the Second one and, 
hence, identified by a code "?paragraph2 instead of 
“/paragraph 4. Likewise, the tree-like-structure address of 
a node 4304 can be described as “/thesis 1/chapter1/ 
paragraph.2/comment2, because the node 4304 is 
directly subordinate to the node 4303 and a second one 
among brother nodes pertaining to the element node "com 
ment. 

0318 Tree-like-structure addresses of metanodes that 
constitute the tree-like Structure of the Structure indeX shown 
on the right-hand side of FIG. 43 are found in the same way 
as the nodes of the already-analyzed-text data on the left 
hand Side of the figure. The tree-like-structure address of a 
metanode 4305 is “/thesis1”, which is the same as that of 
the node 4301. Similarly, the tree-like-structure address of a 
metanode 4306 is “/thesis 1/chapter1', which is the same 
as that of the node 4302, and the tree-like-structure address 
of a metanode 4307 is “/thesis 1/chapter1/paragraph 2, 
which is the same as that of the node 4303. Thus, the 
metanodes 4305, 4306, and 4307 are judged to be associated 
with (or mutually correspond to) the nodes 4301, 4302, and 
4303, respectively. It should be noted that, since the struc 
ture index shown in FIG. 43 does not include a metanode 
that has the same tree-like-structure address as the node 
4304 of the already-analyzed-text data, the node 4304 is 
judged not to have a metanode associated with it in the 
Structure indeX. 

03.19. As a result of the addressing rule described above, 
there will never be added three or more metanodes of the 
Same type to a structure indeX created in the third embodi 
ment, or there will be no more than two metanodes of the 
Same type in the three-like Structure of a structure index, 
because the third and Subsequent nodes of the same type in 
the tree-like Structure of already-analyzed-text data have the 
Same context identifier as the Second one assigned thereto. 
For this reason, with the text searching method provided by 
the present embodiment, it is no longer possible to Specify 
any arbitrary appearance order in a Structure condition. To be 
more specific, it is possible to distinguish only a first element 
from the Second or Subsequent ones among elements of the 
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Same type. When the Structure condition is restricted as 
described above, the data structure of the structure index of 
the present embodiment becomes simple in comparison with 
that of the first and Second embodiments, allowing the size 
of the structure-index storing area 218 to be reduced. 
0320 In spite of the fact that the associative relation 
between nodes and metanodes described above is embraced 
in the present embodiment, a structure condition of tracing 
an order of appearance Starting from the end of the order can 
be specified if two structure indexes (that is, the normal 
order and reversed-order structure indexes) are provided in 
advance, as is the case with the Second embodiment. 
0321) At this point, the explanation of the third embodi 
ment is completed. 
0322) Fourth Embodiment 
0323) A fourth embodiment applying the present inven 
tion is described next. 

0324 FIG. 44 is a diagram showing the configuration of 
a text cataloging Sub-System 101 as implemented by the 
present embodiment. 
0325 The text cataloging sub-system 101 shown in FIG. 
44 is similar to that implemented by the first embodiment 
shown in FIG.2 as far as the hardware configuration and the 
configuration of the magnetic disk 208 are concerned. In the 
case of the text cataloging sub-system 101 provided by the 
fourth embodiment shown in FIG. 44, however, the main 
memory unit 207 also stores a text-structure normalizing 
program 4401, in addition to the programs Stored in the main 
memory unit 207 of the first embodiment. 
0326 In the present embodiment, the text-cataloging 
control program 214 controls the activation and the execu 
tion of the text-structure analyzing program 210, the text 
Structure normalizing program 4401, the Structure-indeX 
creating program 211, the Structured-all-text-data generating 
program 212, and the character-String-indeX creating pro 
gram 213. The text-cataloging control program 214 also 
transmits the already-analyzed-text data generated by the 
text-structure analyzing program 210, the Structure indeX 
generated by the Structure-indeX creating program 211, and 
the character-String indeX generated by the character-String 
indeX creating program 213 to the text Searching Server 102 
by way of the network 105. 
0327. As described above, the present embodiment has a 
configuration wherein a text to be cataloged is input from the 
floppy disk 205. However, it is also possible to use another 
kind of portable medium, Such as an optical magnetic disk 
or a writable optical disk, in place of the floppy disk 205. As 
an alternative configuration, a text to be cataloged can also 
be input through the network 105. 
0328. In addition, in the configuration of the present 
embodiment, the already-analyzed-text data generated by 
the text-structure analyzing program 210, the Structure indeX 
generated by the Structure-indeX creating program 211, and 
the character-String indeX generated by the character-String 
indeX creating program 213 are transmitted to the text 
searching server 102 by way of the network 105. Instead of 
using the network 105, though, the present invention can 
also use a portable medium Such as a floppy disk, an optical 
magnetic disk, or a Writable optical disk for transferring the 
information. AS an alternative, it is also possible to imple 
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ment the text cataloging Sub-System 101 and the text Search 
ing Server 102 by a single computer So that no data transfers 
are needed between the text cataloging Sub-System 101 and 
the text searching server 102. 
0329 FIG. 45 is a PAD showing a procedure for cata 
loging a text adopted by the fourth embodiment of the 
present invention. The procedure shown in this figure is 
similar to that of the first embodiment shown in FIG. 3. 
However, the present procedure is different from that of 
FIG. 3 in that Step 4501 is inserted right after Step 304. 
0330. At the newly inserted Step 4501, the text-structure 
normalizing program 4401 is executed to input already 
analyzed-text data generated at Step 304. The text-structure 
normalizing program 4401 extracts a structure and a descrip 
tive complete String of characters which are, as an object to 
be searched, improper from the already-analyzed-text data 
and deletes them. 

0331 FIG. 46 is a PAD showing the procedure carried 
out by the text-structure normalizing program 4.401. AS 
shown in this figure, the procedure begins with Step 4601, 
at which the text-structure normalizing program 4401 finds 
out whether normalization parameters are specified upon the 
invocation of the text-structure normalizing program 4401. 
If the normalization parameters are specified, the flow goes 
on to pieces of processing at Steps 4602 to 4608. If the 
normalization parameters are not specified, on the other 
hand, the processing is completed without doing anything. 
0332 The normalization parameters are parameters for 
Specifying the types of a connection element and a deletion 
element. A connection element is a non-structural element 
used, for example, for putting an emphasis on the display of 
a portion of a text. During a Search operation, it is necessary 
to Search the text for a String of characters by passing over 
the boundaries of a non-structural element. On the other 
hand, a deletion element holds data therein with a type 
different from that of the native contents of the text. So that, 
in a Search operation, the text should be searched for a String 
of characters by ignoring the contents of the deletion ele 
ment. An example of a deletion element is an element for 
embedding a link to a reference to be referred to in a text. 
0333. At Step 4602, the specified normalization param 
eters are read in. Here, the normalization parameters can be 
specified by inputs entered via the keyboard 202, by storing 
them in a file in advance, or by using another means. The 
types of a plurality of connection elements and deletion 
elements can be specified or omitted. The flow then goes on 
to Step 4603, at which already-analyzed-text data is 
retrieved from the already-analyzed-text-data area 217. 
0334. Then, the flow proceeds to Step 4604, at which the 
tree-like Structure of the already-analyzed-text data is 
Sequentially traced for element nodes, one node after 
another, and pieces of processing at Steps 4605 to 4607 are 
carried out repeatedly for all element nodes. After the pieces 
of processing have been completed for all the nodes, the 
flow continues to Step 4608. 
0335. At Step 4605, the text-structure normalizing pro 
gram 4401 determines the type of element that the normal 
ization parameter specifies for an element node currently 
being processed. If the type of element indicates that the 
element being processed is specified as a connection ele 
ment, the flow goes on to Step 4606, at which the node of 
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the element is deleted and all character Strings in the 
connection element are concatenated with character Strings 
before and after the connection element. If the type of 
element indicates that the element being processed is speci 
fied as a deletion element, on the other hand, the flow goes 
on to Step 4607, at which the node of the element and all 
lower-level nodes directly subordinate to the node of the 
element are deleted. 

0336. After the processing at Step 4605 and the Subse 
quent Step 4606 or 4607 has been completed, the flow 
continues to Step 4608, at which a group of elements to be 
normalized are processed, and the updated already-ana 
ly Zed-text data is Stored back in the already-analyzed-text 
data Storing area 217. 

0337 FIG. 47 is a diagram showing an example of the 
normalization processing. 

0338. In this figure, reference numeral 4701 denotes 
normalization parameters. In this example, the types of two 
connection elements are specified as “bold' and “italic' 
whereas the names of two deletion elements are specified as 
“link' and “index”. In this case, if a portion having a 
structure like that denoted by reference numeral 4702 exists 
in already-analyzed-text data, connection processing is car 
ried out at Step 4606 for the type “bold'. A result of the 
connection processing is denoted by reference numeral 
4703. If a portion having a structure like that denoted by 
reference numeral 4704 exists in already-analyzed-text data, 
on the other hand, deletion processing is carried out at Step 
4607 for the type “link'. A result of the deletion processing 
is denoted by reference numeral 4705. 

0339. As described above, after normalization processing 
has been carried out for already-analyzed-text data, catalog 
ing the normalized already-analyzed-text data in a structure 
index, and Subsequent pieces of processing are performed in 
the present embodiment So that the text can be searched 
without encountering a hindrance by non-Structural ele 
ments included in the text prior to the cataloging. 

0340. In spite of the fact that normalization processing is 
embraced in the present embodiment, a Structure condition 
of tracing an order of appearance from the end of the order 
can yet be specified if two structure indexes (that is, a 
normal-order and reversed-order structure indexes) are pre 
pared in advance, as is the case with the Second embodiment. 

0341. At this point, the explanation of the fourth embodi 
ment of the present invention is completed. 

0342. According to the methods of searching a structured 
text provided by the present invention as described above, 
Since a condition regarding an appearance position of a 
logical element in a text can be included in a Specification of 
a structure condition, it is possible to carry out a Search 
operation specifying a structure condition in detail on a text 
database comprising a large number of texts, each of which 
has a complicated logical Structure. 

0343 Various modifications of the embodiments set forth 
in the foregoing description will become apparent to those of 
ordinary skill in the art. All such modifications that basically 
rely on the teachings through which the invention has 
advanced the State of the art are properly considered within 
the Spirit and Scope of the invention. 
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We claim: 
1. A structured-text cataloging method for a text Searching 

System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

an already-analyzed-text data generating/cataloging Step 
of cataloging, in a text database, already-analyzed-text 
data obtained from an analysis of a logical Structure of 
a text to be cataloged, Said already-analyzed-text data 
generating/cataloging Step being performed for a plu 
rality of texts to be cataloged; and 

a structure-index creating Step of creating a structure 
index, by Sequentially Superposing logical Structures of 
Said plurality of texts cataloged in Said already-ana 
lyZed-text data generating/cataloging Step; 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; and 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode. 

2. In a Structured-text cataloging method for a text Search 
ing System in which a set of texts is Searched for Specific text 
contents, a character-String-index updating Step comprising 
the sub-steps of: 

eXtracting partial character StringS each having a prede 
termined character count, character-position informa 
tion of Said partial character Strings in a text to be 
cataloged, a text identifier for uniquely identifying Said 
text in a text database, and a context identifier of a 
metanode representing character-String data including 
Said partial character Strings in a structure index, from 
Said character-String data included in Said text for each 
of a plurality of texts to be cataloged; 

generating Structured-character-position information that 
includes Said character-position information, Said text 
identifier, and Said context identifier; and 

updating a character-String indeX by cataloging an asso 
ciative relation between each of Said partial character 
Strings and Said Structured-character-position informa 
tion in Said character-String indeX. 

3. A structured-text cataloging method for a text Searching 
System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

a structure-index creating Step of creating a structure 
index, by Sequentially Superposing logical Structures of 
a plurality of texts to be cataloged in Said structure 
index; 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode, 
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wherein the tree-like structures of two of said texts to be 
cataloged are Superposed on each other in Said structure 
index by: 
comparing nodes of one of Said tree-like Structures of 

said two texts with nodes of the other of said tree-like 
Structures of Said two texts, 

regarding a root node in Said one of Said tree-like 
Structures as a counterpart that mutually corresponds 
to a root node in Said other of Said tree-like Struc 
tures, 

regarding a non-root node in Said one of Said tree-like 
Structures of Said two texts as a counterpart that 
mutually corresponds to a non-root node in Said 
other of Said tree-like Structures if the non-root node 
in Said one of Said tree-like Structures has a directly 
Superordinate node mutually corresponding to a 
directly Superordinate node of the non-root node in 
Said other of Said tree-like Structures, if the non-root 
node in Said one of Said tree-like Structures is the 
Same type of node as the non-root node in Said other 
of Said tree-like Structures, and if the non-root node 
in Said one of Said tree-like Structures has the same 
appearance order number as the non-root node in 
Said other of Said tree-like Structures, wherein the 
appearance order number indicates a position in a 
normal order of an array of brother nodes of the same 
type of node found by counting Said brother nodes, 
Starting from the head of Said array; and 

representing two nodes mutually corresponding nodes 
by a single metanode in Said Structure index. 

4. A structured-text cataloging method for a text Searching 
System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

a Structure-indeX creating Step of creating a structure 
index, by Sequentially Superposing logical Structures of 
a plurality of texts to be cataloged in Said structure 
index; 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode, 
and 

wherein the tree-like structures of two of said texts to be 
cataloged are Superposed on each other in Said structure 
index by: 
comparing nodes of one of Said tree-like Structures of 

said two texts with nodes of the other of said tree-like 
Structures of Said two texts, 

regarding a root node in Said one of Said tree-like 
Structures as a counterpart that mutually corresponds 
to a root node in Said other of Said tree-like Struc 
tures, 

regarding a non-root node in Said one of Said tree-like 
Structures of Said two texts as a counterpart that 
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mutually corresponds to a non-root node in Said 
other of Said tree-like Structures if the non-root node 
in Said one of Said tree-like Structures has a directly 
Superordinate node mutually corresponding to a 
directly Superordinate node of the non-root node in 
Said other of Said tree-like Structures, if the non-root 
node in Said one of Said tree-like Structures is the 
Same type of node as the non-root node in Said other 
of Said tree-like Structures, and if the non-root node 
in Said one of Said tree-like Structures has the same 
appearance order number as the non-root node in 
Said other of Said tree-like Structures, wherein Said 
appearance order number is a number indicating a 
position in a reversed order of an array of brother 
nodes having the Same type of node found by count 
ing Said brother nodes, starting from the end of Said 
array; and 

representing two nodes mutually corresponding nodes 
by a single metanode in Said Structure index. 

5. A structured-text cataloging method for a text Searching 
System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

a structure-index creating Step of creating a structure 
index, by Sequentially Superposing logical Structures of 
a plurality of texts to be cataloged in Said structure 
index; 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode, 
and 

wherein the tree-like structures of two of said texts to be 
cataloged are Superposed on each other in Said structure 
index by: 
comparing nodes of one of Said tree-like Structures of 

said two texts with nodes of the other of said tree-like 
Structures of Said two texts, 

regarding a root node in Said one of Said tree-like 
Structures as a counterpart that mutually corresponds 
to a root node in Said other of Said tree-like Struc 
tures, 

regarding a non-root node in Said one of Said tree-like 
Structures of Said two texts as a counterpart that 
mutually corresponds to a non-root node in Said 
other of Said tree-like Structures if the non-root node 
in Said one of Said tree-like Structures has a directly 
Superordinate node mutually corresponding to a 
directly Superordinate node of the non-root node in 
Said other of Said tree-like Structures, if the non-root 
node in Said one of Said tree-like Structures is the 
Same type of node as the non-root node in Said other 
of said tree-like structures, and if either both the 
non-root node in Said one of Said tree-like Structures 
and the non-root node of Said other of Said tree-like 
Structures are head nodes of an array of brother 
nodes of the same type of node, or both the non-root 
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node in Said one of Said tree-like Structures and the 
non-root node of Said other of Said tree-like Struc 
tures are not head nodes of an array of brother nodes 
of the same type of node, and 

representing two nodes mutually corresponding nodes 
by a single metanode in Said Structure index. 

6. A structured-text cataloging method for a textSearching 
System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

a Structure-indeX creating Step of creating a structure 
index, by Sequentially Superposing logical Structures of 
a plurality of texts to be cataloged in Said structure 
index; 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode, 
and 

wherein the tree-like structures of two of said texts to be 
cataloged are Superposed on each other in Said structure 
index by: 
comparing nodes of one of Said tree-like Structures of 

said two texts with nodes of the other of said tree-like 
Structures of Said two texts, 

regarding a root node in Said one of Said tree-like 
Structures as a counterpart that mutually corresponds 
to a root node in Said other of Said tree-like Struc 
tures, 

regarding a non-root node in Said one of Said tree-like 
Structures of Said two texts as a counterpart that 
mutually corresponds to a non-root node in Said 
other of Said tree-like Structures if the non-root node 
in Said one of Said tree-like Structures has a directly 
Superordinate node mutually corresponding to a 
directly Superordinate node of the non-root node in 
Said other of Said tree-like Structures, if the non-root 
node in Said one of Said tree-like Structures is the 
Same type of node as the non-root node in Said other 
of said tree-like structures, and if either both the 
non-root node of Said one of Said tree-like Structures 
and the non-root node of Said other of Said tree-like 
Structures are end nodes of an array of brother nodes 
of the same type of node, or both the non-root node 
of Said one of Said tree-like Structures and the 
non-root node of Said other of Said tree-like Struc 
tures are not end nodes of an array of brother nodes 
of the same type of node, and 

representing two nodes corresponding to each other by 
a single metanode in Said structure index. 

7. A structured-text cataloging method for a text Searching 
System, in which a set of texts is Searched for Specific text 
contents, comprising the following Steps: 

obtaining already-analyzed-text data from an analysis of 
a logical Structure of a text to be cataloged in a text 
database; 
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Searching Said already-analyzed-text data for a structure 
and a descriptive complete String of characters which 
are regarded as improper objects to be Searched; 

deleting the Structure and the descriptive complete String 
of characters from the already-analyzed-text data for an 
improper object found in Said Searching Step; and 

cataloging Said already-analyzed-text data in Said text 
database. 

8. A computer-readable Storage medium Storing a struc 
ture index created by executing Said already-analyzed-text 
data generating/cataloging Step and Said Structure-index 
creating Step of Said structured-text cataloging method 
according to claim 1. 

9. A computer-readable Storage medium encoded with 
executable instructions constituting a program which, when 
executed by a computer, causes the computer to implement 
Said already-analyzed-text data generating/cataloging Step 
and Said structure-index creating Step of Said structured-text 
cataloging method according to claim 1. 

10. A computer-readable Storage medium Storing a struc 
ture index created by executing Said character-String-indeX 
updating Step of Said structured-text cataloging method 
according to claim 2. 

11. A computer-readable Storage medium encoded with 
executable instructions constituting a program which, when 
executed by a computer, causes the computer to implement 
Said character-String-index updating Step of Said Structured 
text cataloging method according to claim 2. 

12. A Structured-text cataloging method for a text Search 
ing System, in which a set of texts is Searched for Specific 
text contents, comprising the following Steps: 

a structure-condition judging Step of Searching a structure 
indeX for a set of context identifierS Satisfying a speci 
fied Structure condition; 

a structured-character-position-information extracting 
Step of extracting partial character Strings from a Search 
term, each extracted partial character String having a 
predetermined character count, and Searching a char 
acter-String indeX for a set of pieces of Structured 
character-position information matching Said extracted 
partial character Strings, and 

an indeX Searching Step of Searching Said Set of pieces of 
Structured-character-position information for Specific 
pieces of Structured-character-position information that 
have context identifiers included in Said Set of context 
identifiers found at Said structure-condition judging 
Step, and that have a positional relation among Said 
Specific pieces of Structured-character-position infor 
mation matching an order of arrangement of Said partial 
character Strings in Said Search term. 

13. A computer-readable Storage medium encoded with 
executable instructions constituting a program which, when 
executed by a computer, causes the computer to implement 
Said Structure-condition judging Step, Said structured-char 
acter-position-information extracting Step, and Said indeX 
Searching Step of Said structured-text Searching method 
according to claim 12. 

14. A text Searching System, comprising: 
a text cataloging Sub-System in which a plurality of texts 

are cataloged for use as text Search objects in a text 
Search operation; 
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a text Searching Server that causes a text database to be 
Searched in response to a text Search request; 

a text Searching client from which a text Search request is 
issued to the text Searching Server; and 

a network connecting the text cataloging Sub-System, the 
text Searching Server, and the text Searching client; 

wherein the text cataloging Sub-System creates a structure 
indeX based on the cataloging of the plurality of texts, 
the Structure indeX containing context identifiers of 
character-String data derived from the cataloged texts, 

wherein Said Structure indeX has a tree-like Structure 
composed of a plurality of metanodes, 

wherein a context identifier that uniquely identifies one of 
Said metanodes is assigned to each metanode of Said 
Structure index; 

wherein a group of Structure elements having the same 
position of appearance and the same element type for a 
plurality of texts are represented by a single metanode, 

wherein the text Search request issued by the text Search 
ing client includes a Search condition that is translated 
into a condition Specification by the text Searching 
Server, from which condition Specification the text 
Searching Server causes the Structure indeX to be 
Searched for agreement between the context identifiers 
and the Search condition; and 

wherein the text Searching Server transmits a text Search 
result to the text Searching client upon completion of 
the Search of the Structure index. 
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15. A text Searching System, comprising: 
a text cataloging Sub-System in which a plurality of texts 

are cataloged for use as text Search objects in a text 
Search operation; 

a text Searching Server that causes a text database to be 
Searched in response to a text Search request; 

a text Searching client from which a text Search request is 
issued to the text Searching Server; and 

a network connecting the text cataloging Sub-System, the 
text Searching Server, and the text Searching client; 

wherein the text cataloging Sub-System Stores and updates 
a character-String indeX from texts input to be cata 
loged; 

wherein the character-String indeX includes partial char 
acter Strings extracted from the input texts, each partial 
character String having a predetermined character 
count; character-position information of Said partial 
character Strings, a text identifier for uniquely identi 
fying the text in the text database; and a context 
identifier of a metanode representing character-String 
data including the partial character Strings in a structure 
index; 

wherein the text cataloging Sub-System updates the Stored 
character-String indeX by generating structured-charac 
ter-position information that includes the character 
position information, the text identifier, and the context 
identifier, and by cataloging an associative relation 
between each of the partial character Strings and the 
Structured-character-position information in the stored 
character-String indeX. 

k k k k k 


