
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0282452 A1 

Takagi et al. 

US 200602824.52A1 

(43) Pub. Date: Dec. 14, 2006 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

SYSTEMAND METHOD FOR MAPPING 
STRUCTURED DOCUMENT TO 
STRUCTURED DATA OF PROGRAM 
LANGUAGE AND PROGRAM FOR 
EXECUTING TS METHOD 

Inventors: Wataru Takagi, Tokyo (JP); Daisuke 
Yokotsuka, Tokyo (JP) 

Correspondence Address: 
TOWNSEND AND TOWNSEND AND CREW, 
LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 (US) 

Assignee: Hitachi, Ltd., Tokyo (JP) 

Appl. No.: 11/509,881 

Filed: Aug. 24, 2006 

Related U.S. Application Data 

Continuation of application No. 09/988,438, filed on 
Nov. 20, 2001, now Pat. No. 7,111,284. 

DOCUMENT 

STRUCTURE 
DEFINITION 
CREATING 
FUNCTION 

STRUCTURE 
DEFINITION OF 
PROGRAM 
LANGUAGE 

502 

STRUCTURE 
STRUCTURE DEFINITION NFORMATION 
DEFINITION INFORMATION ON BEWEEN 

NFORMATION ON PROGRAM DOCUMENT-STRUCTURE 
STRUCTURED LANGUAGE DEFINITION AND 
DOCUMENTS STRUCTURE DEFINITION 

ACOURING 
NFORMATION 

DEFINITION INFORMATION 
ANAYZING UNT 

CORRESPONDENCE GENERATING 
FUNCTION BETWEEN DOCUMENT 
STRUCTURE DEFINITION AND 
STRUCTURE DEFINITION 

(30) Foreign Application Priority Data 

Jan. 18, 2001 (JP)...................................... 2001-0096.50 

Publication Classification 

(51) Int. Cl. 
G06F 7700 (2006.01) 

(52) U.S. Cl. .............................................................. 707/101 

(57) ABSTRACT 

The data transcription processing unit is prepared. This unit 
is beforehand provided with the document-structure defini 
tion information on the structured documents, i.e., the pro 
cessing target, the structure definition information on the 
program language, and the correspondence information 
between the document-structure definition and the structure 
definition. Then, a reading/writing request is issued from the 
application program to the data transcription processing 
unit. The issue of the request accomplishes the data tran 
scription on each element basis between the structured 
documents and the structure of the program language. 

3 

CORRESPONDENCE 

DATA 
TRANSCRIPTION 
PROCESSING 
UNIT CREATING 
FUNCTION 

5013 

STRUCTURED 
DOCUMENT 
ACCESS 

ROUTINE GROUP 

503 

  

  

  

  

  

  

  

  

    

    

    

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  



Patent Application Publication Dec. 14, 2006 Sheet 1 of 11 US 2006/0282452 A1 
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FG. 3 

STRUCTURED- STRUCTURED 
STRUCTURE DOCUMENT DOCUMENTS 

DEFINITION OF ACCESS 
PROGRAM ROUTINE 
LANGUAGE 

CALL UP 

APPLICATION eve PROGRAM RETURN 

CALLUP 

RETURN 

4 503 6 

FG. 4 

<?xml version="10"?) 71 
< DOCTYPE order 
<ELEMENT Order (address, item +) > 

<ELEMENT address (hPCDAIA) >-72 -73 
<!ELEMENT itemname (iPCDATA) > - 

<!ELEMENT price (#PCDATA) > 
<!ELEMENT quantity (#PCDATA) > 

  



Patent Application Publication Dec. 14, 2006 Sheet 4 of 11 US 2006/02824.52 A1 

FIG. 5 
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F.G. 6 
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F.G. 10 
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FIG. 11 
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SYSTEMAND METHOD FOR MAPPNG 
STRUCTURED DOCUMENT TO STRUCTURED 

DATA OF PROGRAMI LANGUAGE AND 
PROGRAM FOR EXECUTING ITS METHOD 

CLAIM OF PRIORITY 

0001. The present application is a continuation applica 
tion of and claims priority to U.S. Non-Provisional Appli 
cation No. 09/988,438, filed on Nov. 20, 2001 (Atty. Docket 
No.: 16869S-038200US), which claims priority to Japanese 
Patent Application No. 2001-009650, filed Jan. 18, 2001, the 
entire contents of which are herein incorporated by reference 
for all purposes. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a system and a 
method for processing external data by a program language. 
More particularly, it relates to a system, a method, and a 
program for processing structured documents by the pro 
gram language. 

0004 2. Description of the Related Art 
0005 The structured documents the representative of 
which is of XML (eXtensible Markup Language) are used in 
a variety of purposes. In particular, when the structured 
documents are used as a data-exchanging format between 
companies, the data needs to be processed using a program 
language. 

0006 Although the structured documents themselves 
have no other physical structure than Strings of characters, 
the structured documents represent a structure by grammati 
cal rules within the character strings. A syntax equipped with 
a start-tag and an end-tag is prepared, and the character 
string data is Surrounded by these tags, thereby expressing 
an element included in the structured documents. Another 
element Surrounded by a start-tag and an end-tag may be 
located inside the content of the Surrounded character string 
data. This eventually represents a recursive nested-structure. 
This nested-structure is, logically, a tree structure. When 
viewing the nested-structured elements as the tree structure, 
the directly surrounded elements are defined as child nodes, 
and an element Surrounding a child node directly is defined 
as a parent node, and the nodes sharing one and the same 
parent node are defined as brother nodes. 

0007 When manipulating such structured documents 
from a program language, there has existed no method for 
directly transcribing, into a structure of the program lan 
guage, the tree-structured data included in the structured 
documents. 

0008. As a conventional technology, there has existed a 
method in which, after expanding the entire structured 
documents within a main storage as a tree structure where 
the respective elements are regarded as the nodes, this tree 
data structure is manipulated. For example, World Wide Web 
Consortium has recommended Document Object Model 
(http://www.w3.org/TR/REC-DOM-Level-17), thus defining 
the various types of data-manipulating interfaces to the data 
structure expanded within the main storage as the tree 
Structure. 
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0009. Also, there exists a method in which, while scan 
ning the structured documents, events are generated, thereby 
manipulating the structured documents in an event-driven 
manner. Namely, Simple API for XML (http://www.meg 
ginson.com/SAX/) had been developed in XML-DEV Mail 
ing List, and has become the de-facto industry standard in 
processing the XML documents. In Simple API, while 
scanning the structured documents written in XML, the 
events are generated one after another for the encountered 
tags or the like, and the control is passed to a specific 
event-processing routine (which is referred to as “call back 
routine'), thereby making it possible to manipulate the 
structured documents. 

0010) In U.S. Pat. Nos. 6,085,196 and 6.279,015, there 
has been proposed an object-oriented system for mapping 
one structured information format to another structured 
information format. This system, however, has nothing to do 
with the program language processing system. 

0011. As will be explained below, there existed the fol 
lowing problem: When creating an application for process 
ing the structured documents, creating the application is 
difficult with a program language that has no pointer 
manipulating function or that has no function of registering 
the call back routine called up by an event. 
0012. Of the above-described prior arts, in the method of 
expanding the structured documents into the tree structure so 
as to manipulate the documents from a program language, 
the dynamical data structure is processed. For this reason, 
the language specification of the program language must 
include the pointer-manipulating function, or an object 
reference manipulating function if the program language is 
an object-oriented language. Also, in the method of process 
ing the structured documents in the event-driven scheme, the 
language specification of the program language must pro 
vide a unit for setting the call back routine called up for each 
event. Accordingly, with the above-described program lan 
guage, e.g., the program language COBOL (JIS X 3002 
1992, the computer program language COBOL) that, as the 
language specification, has no conceptions of the pointer for 
the data and of the pointer for the procedure routine, it is 
difficult to implement the programming in the event-driven 
scheme as well as the processing of the dynamical data 
Structure. 

0013. It is an object of the present invention to provide a 
function of allowing the data included in the structured 
documents to be processed even in the program language 
that has no pointer-manipulating function or that has no 
function of registering the routine to be called up. 

BRIEF SUMMARY OF THE INVENTION 

0014. In order to accomplish the above-described object, 
a data transcription processing unit is located which is used 
by being called up from the program language. The data 
transcription processing unit inputs definition information 
on the document-structure of the structured documents, 
definition information on a structure of the program lan 
guage corresponding to the document-structure of the struc 
tured documents, and correspondence information on the 
correspondence between the document-structure definition 
and the structure definition. By inputting all the information, 
based on the correspondence relationship and the type 
information between the respective elements in the struc 
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tured documents and the respective items in the structure of 
the program language, the data transcription processing unit 
sets a method of transcribing the respective data including 
data type conversions. 
0.015 When an application program issues, to the data 
transcription processing unit, a request for transcribing the 
content data in the structured documents into the structure of 
the program language, the processing unit transcribes the 
content data in the structured documents into the structure of 
the program language in accordance with the method set for 
the respective elements in the above-described manner. 
Also, as an opposite-direction data-transcribing request, the 
application program issues, to the data transcription pro 
cessing unit, a request for transcribing the structured data of 
the program language into the structured documents. In this 
case, the processing unit transcribes the structured data of 
the program language into the structured documents in 
accordance with the method set for the respective items in 
the above-described manner. 

0016. The mere issuing of the requests to the above 
described data transcription processing unit permits the 
application program to process the data included in the 
structured documents. 

0017 Incidentally, there is provided a program for con 
verting the data structure in an inter-enterprise system. The 
data structure of structured documents used in common 
among the above-described enterprises is determined in 
advance. Next, the above-described program acquires defi 
nition information on the data structure of the structured 
documents used among the enterprises, definition informa 
tion on a structure of a program language used inside each 
enterprise, and correspondence information on the corre 
spondence between the data structure of the structured 
documents used among the enterprises and the structure of 
the program language used inside the above-described each 
enterprise. Moreover, based on the above-described infor 
mation acquired, the program creates a flag structure for 
storing the state of the above-described structure of the 
program language, and a structure of the program language 
corresponding to the above-described flag structure. Finally, 
the program uses the above-described created flag structure 
and the above-described created structure of the program 
language corresponding to the flag structure, thereby making 
it possible to convert the above-described data structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a block diagram for illustrating the 
logical system configuration of an application program for 
processing structured documents in the present invention; 
0.019 FIG. 2 is a block diagram for illustrating, as a part 
of a data transcription processing unit 5 of the system 
configuration in FIG. 1, a portion for creating a structured 
document access routine group 503 in advance on the basis 
of the definition information analysis; 
0020 FIG. 3 illustrates a method of calling up, from the 
application program, the structured-document access routine 
group 503 created in FIG. 2, i.e., illustrates an embodiment 
for carrying out the system configuration in FIG. 1; 
0021 FIG. 4 illustrates an example of DTD (Document 
Type Definition) for declaring the document type of XML 
documents as document-structure definition information on 
the structured documents; 
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0022 FIG. 5 illustrates the document-structure definition 
information in FIG. 4, and an example of the main body of 
a structured document created in accordance with the docu 
ment-structure definition; 
0023 FIG. 6 illustrates an example of the structure 
definition 502 of a program language mapped to the entire 
document-structure definition information in FIG. 4; 
0024 FIG. 7 illustrates a data-set state in the case where 
the data in the main body of the structured documents 
illustrated in FIG. 5 are transcribed into the structure 
illustrated in FIG. 6; 
0.025 FIG. 8 illustrates an example of the structure 
definition 502 of the program language mapped to the 
document-structure definition information in FIG. 4 in a 
state of being divided into two: 
0026 FIG. 9 is a block diagram for illustrating the 
function configuration of the structured-document access 
routine group 503; 
0027 FIG. 10 illustrates examples of structures where, in 
the case where an optional element or an iterated element 
exists in the document-structure definition information 1 on 
the structured documents, information on the presence or 
absence of the default or information on the number of the 
iterations is latched; 
0028 FIG. 11 illustrates an example of a structure where, 
in the case where an attribute is affixed to an element in the 
document-structure definition information 1, the attribute 
value is latched along with the content of the element; 
0029 FIG. 12 illustrates a flow chart of a processing 
method where the application program 4 in FIG. 1 uses the 
data transcription processing unit 5 so as to read in the 
structured documents 6; 
0030 FIG. 13 illustrates an embodiment where the 
present invention is applied to an inter-enterprise system; 
and 

0031 FIG. 14 illustrates an embodiment where the 
present invention is applied to a system between each branch 
office and a data collecting center. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0032 Hereinafter, the detailed explanation will be given 
concerning an embodiment in the present invention. 
0033 FIG. 1 illustrates the logical system configuration 
of an application program for processing structured docu 
ments in the present invention. FIG. 2 illustrates, as a part 
of a data transcription processing unit 5 of the system 
configuration in FIG. 1, a portion for creating a structured 
document access routine group 503 in advance on the basis 
of the definition information analysis. FIG. 3 illustrates a 
method of calling up, from the application program, the 
structured-document access routine group 503 created in 
FIG. 2, i.e., illustrates an embodiment for carrying out the 
system configuration in FIG. 1. FIG. 4 illustrates an 
example of DTD (Document Type Definition) for declaring 
the document type of XML documents as document-struc 
ture definition information on the structured documents. 
FIG. 5 illustrates the document-structure definition infor 
mation in FIG. 4, and an example of the main body of a 
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structured document created in accordance with the docu 
ment-structure definition. FIG. 6 illustrates an example of 
the structure definition 502 of a program language corre 
sponding to the document-structure definition information in 
FIG. 4. FIG. 7 illustrates a data-set state in the case where 
the data in the main body of the structured documents 
illustrated in FIG. 5 are transcribed into the structure 
illustrated in FIG. 6. FIG. 8 illustrates another example of 
the structure definition 502 of the program language corre 
sponding to the document-structure definition information in 
FIG. 4. FIG. 9 illustrates the function configuration of the 
structured-document access routine group 503. FIG. 10 
illustrates examples of structures where, in the case where an 
optional element or an iterated element exists in the docu 
ment-structure definition information 1 on the structured 
documents, the presence or absence of the default or the 
number of the iterations is latched. FIG. 11 illustrates an 
example of a structure where, in the case where an attribute 
is affixed to an element in the document-structure definition 
information 1, the attribute value is latched along with the 
content of the element. FIG. 12 illustrates a flow chart of a 
processing method where the application program 4 in FIG. 
1 uses the data transcription processing unit 5 so as to read 
in the structured documents 6. 

0034. In the configuration of the data transcribing system 
in FIG. 1, the data transcription processing unit 5 acquires 
the document-structure definition information 1 on the struc 
tured documents, structure definition information 2 on a 
program language, and correspondence information 3 
between the document-structure definition and the structure 
definition. By acquiring all the information, the processing 
unit 5 establishes a data transcription processing method 
between the structure and the structured documents 6, which 
is used by the application program 4. The application 
program 4 uses the data transcribing method where the 
structured documents 6 are read/written by calling up the 
data transcription processing unit 5 as needed. Instead of 
being called up by an explicitly-denoted calling-up syntax, 
the data transcription processing unit 5 may also be called up 
by the execution of an inputting/outputting syntax included 
in the program language. 
0035. At the time of executing the application program 4. 
the data transcription processing unit 5 may carry out the 
transcription processing by employing the method of acquir 
ing the document-structure definition information 1 on the 
structured documents, the structure definition information 2 
on the program language, and the correspondence informa 
tion 3 between the document-structure definition and the 
structure definition. Otherwise, a routine that follows the 
data transcribing method established by acquiring all the 
information is created before executing the application pro 
gram 4. Then, employing a method where the application 
program 4 uses the created routine, the transcription pro 
cessing may also be carried out. In FIG. 2 or after, the 
explanation will be given concerning the embodiment in the 
present invention, employing the method where the estab 
lishment of the data transcribing method is performed in 
advance at a step before the execution of the application 
program. 

0036). In FIG. 2, a definition information analyzing unit 
501 inputs the document-structure definition information 1 
on the structured documents, the structure definition infor 
mation 2 on the program language, and the correspondence 
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information 3 between the document-structure definition 
and the structure definition. Here, in the case of, e.g., the 
XML documents, the document-structure definition infor 
mation 1 on the structured documents is DTD. As the 
structure definition information 2 on the program language, 
the following are employed: A structure variable declaring 
portion in the source program, repository information used 
to the software development, immediate information by a 
compiler that has translated the variable declaring portion, or 
the like. The correspondence information 3 between the 
document-structure definition and the structure definition 
represents the correspondence from the respective elements 
in the structured documents to the respective items in the 
structure of the program language, including iterated ele 
ments, a selectable element, an optional element, or the like. 
Furthermore, if the structured documents have not defined 
the maximum value of the number of the iterated elements, 
the correspondence information specifies the maximum 
number of the iterations. Also, if the structured documents 
have not defined the maximum value of the character string 
length, the correspondence information specifies the maxi 
mum length of the elements as well. 
0037 Next, using a correspondence generating function 
5011 between document-structure definition and structure 
definition, the definition information analyzing unit 501 
causes both of the definitions to correspond to each other. 
Moreover, using a structure definition creating function 
5012, the analyzing unit creates the structure definition 502 
of the program language. Here, if the structure definition 
information 2 on the program language is the structure 
variable declaring portion in the source program, the struc 
ture definition information 2 is the same as the structure 
definition 502 of the program language and thus the struc 
ture definition creating function 5012 is unnecessary. Also, 
if an equivalence equivalent to the structure definition 502 of 
the program language is created from the structure definition 
information 2 on the program language by a tool or the like, 
the structure definition creating function 5012 is also unnec 
essary. 

0038 Still next, using a data-transcription-processing 
unit creating function 5013, the definition information ana 
lyzing unit 501 creates the structured-document access rou 
tine group 503. Here, the structured-document access 
routine group 503 is a routine group for transcribing the data 
in accordance with the correspondence information 3 
between the document-structure definition and the structure 
definition. In addition, in accordance with the structure 
definition information 2 on the program language, the rou 
tine group 503 also performs data type conversions such as 
the conversion from the character strings to numerical 
values. 

0039 The correspondence information 3 between the 
document-structure definition and the structure definition 
can combine not only into the document-structure definition 
information 1 on the structured documents but also into the 
structure definition information 2 on the program language. 

0040. In the case where all the document-structures 
defined by the document-structure definition information 1 
on the structured documents, or all the structures of a certain 
element portion are caused to correspond to a structure of a 
program language without changing the tree structure 
thereof, it is possible to uniquely determine the construction 
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of the structure of the program language from the tree 
structure of the structured documents. As a result, there is no 
need of the correspondence information on the format of the 
tree structure. Consequently, by integrating, into the corre 
spondence information 3 between the document-structure 
definition and the structure definition, the type information 
corresponding to the respective elements in the structured 
documents, the structure definition information 2 on the 
program language becomes unnecessary. 

0041 Contrary to this, in the case where all the data items 
defined by the structure definition information 2 on the 
program language, or all the structures of a certain portion 
of the structure are caused to correspond to the structured 
documents without changing the structures thereof, it is 
possible to uniquely determine the tree structure of the 
structured documents from the construction of the structure 
of the program language. As a result, the document-structure 
definition information 1 on the structured documents is 
unnecessary. In this case, the structure definition creating 
function 5012 in the definition information analyzing unit 
501 replaces the structure definition creating function by a 
document-structure definition information creating function, 
thereby making it possible to create the document-structure 
definition information 1 on the structured documents. 

0042. In FIG. 3, the application program 4 calls up, as 
needed, the structured-document access routine group 503 
created by the definition information analyzing unit 501 in 
FIG. 2, thereby reading/writing the structured documents 6. 
At this time, the application program 4 fetches the structure 
definition 502 of the program language created by the 
definition information analyzing unit 501 in FIG. 2, then 
using the structure definition 502 for exchanging the read/ 
written data. 

0043 FIG. 4 illustrates an example of DTD in XML as 
an example of the document-structure definition information 
1 on the structured documents. In a declaration 71 of an 
element "order, the element “order, the element name of 
which is common to the name of this document type, 
indicates a root element of the document type. Also, the 
element “order defines that it has, in its inside, one address 
element and one or more item elements in this sequence. The 
address element and the item elements are declared in a 
declaration 72 and a declaration 73, respectively. 

0044) In the access routine group 503, as a unit of the 
access, the entire structured documents 6 can be selected, or 
a part thereof can be selected. When creating the access 
routine group 503 for the access to the structured documents 
of the document type defined in FIG. 4, the “order element 
is selected as the unit for accessing the structured documents 
6. In this selection, the application program 4 turns out to 
access the entire documents at a time, since the order is the 
root element of the document type. Meanwhile, the access 
routine group 503 is created under a condition of dividing 
the access unit into the "address' element and the “item' 
elements. In this selection, the application program 4 
accesses the “address' element first, and then accesses the 
“item' elements one or more times repeatedly, thereby 
making it possible to access the entire structured documents 
6. Specifying the access unit is performed in the structure 
definition information 2 on the program language, or in the 
correspondence information 3 between the document-struc 
ture definition and the structure definition. 
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004.5 FIG. 5 illustrates, along with the DTD in FIG. 4, 
an example of the main body of an XML document created 
in accordance with the DTD in FIG. 4. In the case where the 
“order' element declared in the declaration 71 is selected as 
the access unit by the access routine group 503, the main 
body (710) of the structured document is accessed at a time. 
Also, in the case of dividing the access unit by the access 
routine group 503 into the “address' element declared in the 
declaration 72 and the “item' elements declared in the 
declaration 73, 2-times accesses, i.e., an access to an 
“address' element (720) in the XML document and an 
access to “item” elements (731, 732) in the XML document, 
are performed, thereby accessing the entire document. 
0046 FIG. 6 illustrates an example of the structure 
definition 502 of a program language, i.e., a structure 
definition (5021) of the program language COBOL which, 
corresponding to the DTD illustrated in FIG. 4, is created in 
selecting, as the access unit, the “order element declared in 
the declaration 71. Here, the data item names in COBOL 
illustrated in FIG. 6, i.e., “ORDER, “ADDRESS, 
“ITEM”, “ITEMNAME”, “PRICE, and “QUANTITY are 
caused to correspond to the element names declared in FIG. 
4, i.e., "order”, “address”, “item”, “itemname”, “price', and 
“quantity”, respectively. The following have been declared, 
respectively: The data item “ADDRESS' a 20-character 
alphanumeric-character item, the data item "ITEMNAME 
a 15-character alphanumeric-character item, the data items 
“PRICE, “QUANTITY” a decimal 9-digit numeric-char 
acter item, and the number of the iterations of the data item 
“ITEM 2 times. In this way, although not specified in the 
document-structure definition information 1 on the struc 
tured documents in FIG. 2, the information such as the 
length information, the type information, and the maximum 
number of the iterations of the iterated item become neces 
sary in the structure definition 502 of the program language. 
All these information are set beforehand into the structure 
definition information 2 on the program language, or into the 
correspondence information 3 between the document-struc 
ture definition and the structure definition. 

0047 FIG. 7 illustrates a data-set state (5022) in the case 
where the data of the respective elements in the main body 
(710) of the structured document illustrated in FIG. 5 are 
transcribed to the respective data items in the structure 
definition (5021) of the program language COBOL illus 
trated in FIG. 6. Each data item name in FIG. 7 corresponds 
to each data item name of the same name in FIG. 6. With 
respect to the 2-time iterations of the “item' elements (731, 
732) in FIG. 5, a data item “ITEM is iterated 2 times, and 
element data corresponding to each data item “ITEM are 
Set. 

0048 FIG. 8 illustrates another example of the structure 
definition 502 of the program language i.e., an example 
where, corresponding to the DTD illustrated in FIG. 4, two 
structure definitions are included. One structure definition is 
a structure definition (5023) of COBOL created in selecting, 
as the access unit, the “address' element declared in the 
declaration 72. (Additionally, the “address' element is an 
end-terminal element and has no structure inside, and thus 
the definition of COBOL here has become a fundamental 
type data item that has no structure inside either.) The other 
structure definition is a structure definition (5024) of 
COBOL created in selecting, as the access unit, the “item' 
elements declared in the declaration 73. Here, the data item 
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names illustrated in FIG. 8, i.e., “ADDRESS, “ITEM”, 
“ITEMNAME”, “PRICE, and “QUANTITY are caused to 
correspond to the element names declared in FIG. 5, i.e., 
“address”, “item”, “itemname”, “price', and “quantity”. 
respectively. Unlike the structure definition (5021) in FIG. 
6, the iterations of the item elements are not specified. 
Instead of this, the accesses to the “item' elements are 
iterated within the application program 4, thereby accessing 
the plurality of “item' elements. 
0049. In FIG. 9, the structured-document access routine 
group 503 includes an initialization processing function 
5031, a structured-document access-unit reading/writing 
function 5032, an in-structured-document positioning func 
tion 5035, and a termination processing function 5036. The 
structured-document access-unit reading/writing function 
5032 includes a from-structured-document-to-structure 
reading-in function 5033 and a from-structure-to-structured 
document writing-out function 5034. 
0050. One structured-document access-unit reading/writ 
ing function 5032 is created for each access unit. Accord 
ingly, in the case where a plurality of access units are set for 
one document type, a plurality of structured-document 
access-unit reading/writing functions 5032 are created. A set 
of entry points to the routine for implementing a structured 
document access-unit reading/writing function 5032 may be 
created for each access unit. Otherwise, the set of entry 
points are created, and an access unit may be selected based 
on information given by an argument or the other methods 
at the time of the calling-up. 
0051 When reading in the structured documents 6, the 
initialization processing function 5031, first, reads in all the 
structured documents stored in a specified location (i.e., a 
file name and an address in the main storage), then expand 
ing the structure of the structured documents into a tree 
structured data structure within the main storage. When 
writing out the structured documents 6, the initialization 
processing function secures or registers a specified writing 
out location (i.e., a file name and an address in the main 
storage). In the case of the reading-in as well as in the case 
of the writing-out, if a file is to be specified as the storing 
location of the structured documents, the file is opened in 
advance. When performing the reading-in and the writing 
out toward the structured documents 6, the initialization 
processing function executes the above-described initializa 
tion for the reading-in and that for the writing-out. 
0.052 Any one of the structured-document access-unit 
reading/writing functions 5032 latches, as a state, the present 
position of the access target within the structured docu 
ments. The initial state is at the head of the structured 
documents. 

0053 Any one of the from-structured-document-to-struc 
ture reading-in functions 5033, from the structured docu 
ments expanded into the tree structure within the main 
storage, reads in the element data by the amount of the 
access unit into the corresponding data items in a given 
structure, thereby implementing the data transcription. As 
the embodiments therefor, there exist a method of reading in 
the access unit from the present position, and a method of 
retrieving the corresponding access unit from the present 
position in a forward or backward direction in the structured 
documents so as to read in the access unit thus found. 

0054 Here, a termination position of the read-in elements 
is latched as the present position information. Next, when 
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any one of the from-structured-document-to-structure read 
ing-in functions 5033 is called up, the access unit existing in 
the backward direction from the present position is searched 
for, then being read in the given structure. When any one of 
the from-structured-document-to-structure reading-in func 
tions 5033 is called up, if there exists no corresponding 
access unit within the structured documents, an error code is 
returned. This provides the application program 4 with an 
opportunity for selecting the next manipulation. 

0055 Whenever the from-structure-to-structured-docu 
ment writing-out function 5034 is called up, the function 
5034 directly writes out, as the character strings in the 
structured documents, the structured data passed by the 
argument or the other methods, thereby implementing the 
data transcription. As the embodiments therefor, there exist 
a method of writing out the data from the present position, 
and a method of retrieving a position at which the corre 
sponding access unit can exist from the present position in 
the structured documents in the backward direction, and of 
writing out the access unit at the position thus found. In 
accordance with the following steps, the from-structure-to 
structured-document writing-out function 5034 processes 
the data stored in the structure of the given access unit, 
thereby creating the character Strings in the structured docu 
ments: A data item is of either the structure type or the 
fundamental type. The structure type is of a structure that has 
one or more data items (the structure type or the fundamental 
type) inside. At first, if the data item is of the fundamental 
type, in accordance with the type, the data item is converted 
into a character string representing the data value. Then, the 
character string after the conversion is surrounded by the 
start-tag and the end-tag of an element specified in the 
correspondence information 3 between the document-struc 
ture definition and the structure definition. If the data item is 
of the structure type, all the data items included in the 
structure are surrounded by start-tags and end-tags, and then 
whole Surrounded data items are Surrounded by the start-tag 
and the end-tag of the element specified in the correspon 
dence information 3 between the document-structure defi 
nition and the structure definition. Incidentally, as an option 
that is selectable by giving the information through an 
argument or the other methods at the time of the calling-up, 
it is possible to provide, into the from-structure-to-struc 
tured-document writing-out function 5034, a function of 
deleting an extra null space before or after the character 
string representing the data value. 

0056. In the case where the access unit to the structured 
documents is divided as is illustrated in FIG. 8, even if the 
structure 5023 or the structure 5024 is written out, the 
above-described steps alone do not affix the start-tag and the 
end-tag of the “order' element surrounding the whole ele 
ments. Not only in the writing-out of the start-tag and the 
end-tag on the outermost sides but also in the writing-out of 
two partial access units, there are some cases where no tags 
are similarly affixed. Accordingly, the from-structure-to 
structured-document writing-out function 5034 is provided 
with a function of automatically affixing a start-tag and an 
end-tag that, when writing out a partial access unit, must 
appear before the writing-out thereof. Also, the termination 
processing function 5036 is provided with a function of 
affixing tags that should be closed before the structured 
documents 6 are terminated. 
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0057. As another embodiment of the from-structure-to 
structured-document writing-out function 5034, there exists 
the following embodiment: The structured data passed by 
the argument or the other methods at each calling-up are 
converted into a partially tree-structured representation of 
the structured documents, then being added to the structured 
documents converted into the tree-structured representation 
within the main storage. Next, when the termination pro 
cessing function 5036 is called up, the structured documents 
in the character string representation are created from the 
entire tree-structured representation. In this embodiment as 
well, there exist the method of writing out the data from the 
present position, and the method of retrieving the position at 
which the corresponding access unit can exist from the 
present position in the structured documents in the backward 
direction, and of writing out the access unit at the position 
thus found. In the case of, e.g., the XML documents, the tree 
structure in the Document Object Model format is created 
and, based on the present Document Object Model format 
tree structure, the termination processing function 5036 
creates the XML documents in the character strings. In this 
embodiment, the application program 4 need not select, as 
the access unit, a portion within the structured documents 6 
that will not be modified. Accordingly, this embodiment is 
Suitable for an application for amending only a part of 
existing structured documents. 
0.058. The in-structured-document positioning function 
5035 receives information for indicating a position in the 
structured documents, then setting the present position at 
this position newly. In the case of XML, XML Path Lan 
guage (http://www.w3.org/TR/1999/REC-xpath-1999.1116) 
is available concerning the method of indicating a position 
in the structured documents. 

0059. The termination processing function 5036 per 
forms processings such as a file closing processing, a 
memory freeing processing, and an unclosed-tag affixing 
processing. The from-structure-to-structured-document 
writing-out function 5034 may create the structured docu 
ment in the tree-structured representation, and the termina 
tion processing function 5036 creates the structured docu 
ments in the character string representation. 
0060. In FIG. 10, a partial DTD (81) in XML defines the 
following document-structure: An element B1 or B2 exists 
inside an element A, and next thereto, an element C may 
exist but is optional, and finally, an element D is iterated one 
or more times. Also, the DTD (81) defines that the elements 
B1, B2, C, and D are character string data, respectively. A 
partial structure (82) of COBOL is an example of the 
structure corresponding to the partial DTD (81), and data 
items A, B1, B2, C, and D correspond to the elements A, B1, 
B2, C, and D, respectively. The data items B1, B2, C, and D 
are each defined as the fixed value of a 20-character-long 
alphanumeric-character item, and the number of the itera 
tions of the data item D is defined as the fixed value of 10 
times. The data item A is defined as a structure including 
these data items. Here, although the elements B1 and B2 are 
selectable elements, the elements B1 and B2 are each caused 
to correspond to the independent data items. Instead, the 
data item B2 may be defined as a redefined item of the data 
item B1, thereby causing the data items to share the data 
region. 
0061. When selecting the element A as the access unit to 
the structured documents, at the time of reading in the 
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structured documents, the above-described method alone 
does not allow the application program to confirm the 
following: Which of the elements B1 and B2 has existed, 
whether or not the element C has existed, and how many 
times the element D has occurred. Also, at the time of 
reading out the structured documents, the application pro 
gram can not specify which of the elements B1 and B2 will 
be written out, whether or not the element C will be written 
out, and how many times the element D will be written out. 
Accordingly, the structure definition creating function 5012 
is provided with a function of creating, as a part of the 
structure definition 502 of the program language, a flag 
structure as well for storing the presence or absence of 
existence of an element and the occurrence number of the 
element. Also, a function of setting a value into the flag 
structure is further added to the from-structured-document 
to-structure reading-in function 5033. A function of writing 
out the structured documents in the access unit in accor 
dance with the value set into the flag structure is further 
added to the from-structure-to-structured-document writing 
out function 5034. (Incidentally, the flag structure latches the 
state of a structure, which means the presence or absence of 
data, the data length, the data type, the occurrence number 
of the data, or the like. The flag structure will be explained 
below in more detail, using (83) in FIG. 10.) 
0062) The partial structure (83) of COBOL is an example 
of the flag structure corresponding to the partial DTD (81) 
and the partial structure (82) of COBOL. Corresponding to 
the elements B1, B2, and C, data items B1, B2, and C have 
a 1-character data value, thus representing the presence or 
absence of the existence of the elements. Also, correspond 
ing to the element D, a data item D has a decimal 9-digit data 
value, thus representing the occurrence number of the iter 
ated element. 

0063. The flag structure is also usable for the purpose of 
representing information on the start position and the data 
length on each structured data item corresponding to each 
element data in the structured documents. When the from 
structured-document-to-structure reading-in function 5033 
transcribes the character string of each element data in the 
structured documents into each fixed-length data item in the 
structure, the reading-in function 5033 inserts some type of 
pad character before or after each data. If the situation is left 
as it is, the application program 4 cannot distinguish, from 
the character embedded as the pad, the portion that has 
originally been the data on the structured documents. Then, 
the flag structure is provided with the information on the 
start position and the data length where the actually read-in 
data has been stored in correspondence with each data item. 
This permits the application program 4 to recognize the 
actually read-in data portion. Also, when the from-structure 
to-structured-document writing-out function 5034 tran 
scribes the character string data stored into each data item in 
the structure into each element in the structured documents, 
the writing-out function 5034 transcribes the character string 
data partially in accordance with the information on the start 
position and the data length stored into the corresponding 
flag structure. This permits the application program 4 to 
control the data portion to be transcribed. 
0064. Furthermore, the flag structure is also usable for the 
purpose of representing a state where the data in the struc 
tured documents are not completely contained into the data 
region prepared as the structure. When the from-structured 
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document-to-structure reading-in function 5033 reads in the 
structured documents, if the element data length or the 
iteration number of the iterated element exceeds the data 
length or the iteration number defined fixedly on the corre 
sponding structure side, the reading-in function 5033 cannot 
transcribe the overflowed data. A flag for indicating that the 
iteration number has exceeded the number prepared in the 
data structure and a flag for indicating that the data length 
has exceeded the length prepared therein are added to the 
flag structure. Moreover, the data item of information on the 
actual data iteration number and the data item of information 
on the actual data length are added, and the from-structured 
document-to-structure reading-in function 5033 sets all the 
information. This permits the application program 4 not only 
to recognize a reading-in error State but also to execute an 
error-reacting processing. 

0065 Incidentally, there also exists an embodiment 
where, without using the flag structure, the presence or 
absence of the existence of the elements is represented in the 
following way: The respective values (default values) that 
are to be set at the time of the default into the respective 
fundamental-type data items included in the structure are 
specified in advance in the correspondence information 3 
between the document-structure definition and the structure 
definition. Next, the structured-document access-unit read 
ing/writing function 5032 utilizes the respective specified 
values, thereby representing the presence or absence of the 
existence. The from-structured-document-to-structure read 
ing-in function 5033 reads in the content data in the struc 
tured documents 6 into the structure. At the same time, the 
reading-in function 5033 sets the default values into data 
items corresponding to a selectable element that has not 
been selected and an optional element that has not existed, 
and into data items into which the data has not been read in 
when the actual iteration number of the iterative element in 
the structured documents is Smaller than the iteration num 
ber prepared in the structure. Conversely, the from-structure 
to-structured-document writing-out function 5034 does not 
write out the elements corresponding to the data items into 
which the default values have been set. Accordingly, at the 
time of the reading-in, the application program 4 can rec 
ognize that the elements corresponding to the data items into 
which the default-time set values had been set have not 
existed in the structured documents 6. The default values 
had been set into the data items in advance, thereby, at the 
time of the reading-out, allowing the application program 4 
to specify an element that will not be written out. 

0066. In this embodiment, as compared with the embodi 
ment using the flag structure, there exist several functional 
limitations: The default of the element cannot be represented 
not at the level of the fundamental-type data item but at the 
level of the structure-type data item, and the default-time set 
values need to be excluded from the meaningful data. Also, 
it is necessary to separately prepare a unit for representing 
that the iteration number in the structured documents has 
exceeded the iteration number prepared in the structure. 
Also, the data items prepared in correspondence with the 
selectable element are prepared as mutually independent 
data items sharing no data region, thereby making it neces 
sary to be able to judge the respective default-time set 
values. However, there is no need of preparing another 
structure differing from the original data processing struc 
ture, which simplifies the processing of the data. 
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0067. In FIG. 11, a partial DTD (91) defines an element 
“room” and an attribute “smoking that belongs to the 
element “room'. A partial XML document (92) is an 
example of the XML document in accordance with the 
partial DTD (91). In the document (92). 0308 and “no” are 
set into the content data of the element "room' and the 
attribute “smoking', respectively. Along with the content 
data of the element Surrounded by a start-tag and an end-tag. 
in order to process the attribute value of the element with the 
structure of a program language, a structure that has a data 
item for the attribute value and a data item for the element 
content is defined within the structure in correspondence 
with the element in the structured document. A partial 
structure definition (93) of COBOL is an example of the 
structure of COBOL that represents both the attribute value 
and the element content with respect to the partial DTD (91). 
In COBOL, the value of the element "room' is caused to 
correspond to a data item “VAL within the structure 
"ROOM, and the value of the attribute “smoking” of the 
element "room' is caused to correspond to a data item 
“SMOKING” within a Structure “ATTLIST within the 
Structure ROOM. 

0068. In the case where the attribute information is 
included in the document-structure definition information 1 
on the structured documents, a data item for storing the 
attribute information is defined in the structure definition 
information 2 on the program language. At the same time, 
the correspondence between the both is specified in the 
correspondence information 3 between the document-struc 
ture definition and the structure definition. Moreover, the 
data-transcription-processing-unit creating function 5013 
creates the structured-document access routine group 503 
including a transcription processing of the attribute infor 
mation. 

0069 FIG. 12 illustrates a flow chart of the processing by 
which the application program 4 reads in the structured 
documents 6. The structured-document access routine group 
503 has been created beforehand. The program 4 calls up the 
routine group 503, thereby reading in the structured docu 
ments 6. 

0070 First, the initialization processing function 5031 is 
called up, thereby performing the necessary initialization 
processings such as the opening processing of the file where 
the structured documents have been stored and the expan 
sion of the structured documents into the tree structure 
within the main storage (step 41). Next, the from-structured 
document-to-structure reading-in function 5033 is called up. 
At this time, the corresponding structure is passed thereto by 
the argument or the other methods, thereby acquiring, into 
the structure, the structured document data by the amount of 
the access unit which have been set for the definition 
information analyzing unit 501 (step 42). Moreover, based 
on the result obtained by the from-structured-document-to 
structure reading-in function 5033, it is judged whether or 
not the iteration of the access unit has been terminated (step 
43). If the iteration continues, the processing goes back to 
the step 42. If the iteration has been terminated, the pro 
cessing goes to a step 44, thus terminating this processing. 
When reading in the entire structured documents 6 at a time, 
the iteration processing based on the judgement at the step 
43 is unnecessary. When reading out the structured docu 
ments 6, at the step 42, it is well enough to call up the 
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from-structure-to-structured-document writing-out function 
5034 instead of the from-structured-document-to-structure 
reading-in function 5033. 
0071. The access processing to the structured documents 

is simplified in this way. 
0072. As having been explained so far, according to the 
present invention, the mere calling-up of the structured 
document access routine group permits the content data to 
be transcribed at a time between the structured documents 
and the structure of the program language. As a result, in 
accessing the content of the structured documents, the 
following procedures become unnecessary: Constructing the 
data structure dynamically, performing the pointer manipu 
lation in order to browse the data structure, and making full 
use of the call back routine by the event processing while 
performing the state management. This condition makes it 
possible to decrease a burden in the programming as well as 
to reduce a probability of causing a program failure. Also, in 
particular, even in the program language such as COBOL 
that has no conception of the pointer, it becomes possible to 
process the structured documents. 
0073) Referring to FIG. 13, the explanation will be given 
below concerning another embodiment in the present inven 
tion. 

0074. Here, the case will be presented where client data 
are exchanged among an enterprise system A (1300), an 
enterprise system B (1302), and an enterprise system C 
(1304). The following assumptions are made: 
0075) A data structure (1306) in the case where the data 
are exchanged among the enterprises is defined in advance. 
0.076 Inside each enterprise, an application and a data 
structure which are characteristic of each enterprise are used. 
0.077 For example, the data structure used inside the 
enterprise system A is a data structure (1301), and the 
enterprise system of A corporation has a program (1307) for 
making the conversion between the data structure (1301) 
used inside A corporation and the data structure (1306) used 
in common to the respective corporations. Incidentally, 
although not illustrated, each enterprise system has a hard 
ware/software necessary for the business operation. 
0078 Similarly, the enterprise system B also has a pro 
gram (1308) for making the conversion between a data 
structure (1303) used inside B corporation and the data 
structure (1306) used in common to the respective corpora 
tions. 

0079 Similarly, the enterprise system C also has a pro 
gram (1309) for making the conversion between a data 
structure (1305) used inside C corporation and the data 
structure (1306) used in common to the respective corpora 
tions. 

0080. The data converting programs (1307, 1308, 1309) 
that the respective corporation systems include may have the 
configuration illustrated in FIG. 3 in the present invention, 
or may have another configuration. Additionally, although 
each of the data converting programs (1307, 1308, 1309) is 
illustrated as one program including the application program 
(4), the structure definition (502) of the program language, 
and the structured-document access routine group (503), the 
present invention may be carried out in a configuration other 
than this one. 
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0081. As described above, the data structure of the struc 
tured documents transmitted/received among the enterprises 
is defined in advance, and each enterprise system has the 
converting program for making the conversion with the data 
structure used inside each enterprise. As a result, when 
making the data exchange among the enterprises, it becomes 
possible to execute the data exchange with another enter 
prise without modifying the data structure that has been used 
in each intra-enterprise system from conventionally. In each 
intra-enterprise system, the data structure used from con 
ventionally need not be modified. This condition saves a 
trouble taken for the database management and the modifi 
cation of an application used inside the enterprise from 
conventionally, thereby making it possible to reduce a time 
and labor taken for the system modification/construction. 
Also, even if the data exchange based on a new data 
structure becomes required, it is possible to decrease the 
influence exerted on the data resource/software resource 
used from conventionally. 

0082) Using the above-described programs, the present 
invention is also applicable to, e.g., the following case: 
Applications of COBOL are used in the respective intra 
enterprise systems, and the data are managed inside the 
respective enterprises in data structures differing from each 
other, and a data structure transmitted/received among the 
enterprises is defined using the structured documents such as 
XML 

0083) Referring to FIG. 14, the explanation will be given 
below concerning still another embodiment in the present 
invention. Here, the following assumptions are made: 

0084. A data collecting center (1400), an Abranch office 
system (1403), and a B branch office system (1404) are 
connected to each other via a network. 

0085. In the data collecting center, using a data structure 
(1401) used inside the data collecting center, data transmit 
ted from each branch office is processed. Also, in the data 
collecting center, the data processing is performed using the 
data structure (1401) used inside the data collecting center. 

0086. In the A branch office system, order data from a 
client is received by a client terminal (1405), a mobile 
cellular-phone (1406), or the like via a mail program, a Web 
browser, or the like, then processing the order data inside the 
A branch office system. In the A branch office system, the 
data is managed using, e.g., a pointer. 

0087. In the B branch office system, a request from a B 
branch office business-operation client program is processed 
by a B branch office business-operation server program, and 
the data is managed in an array-type data structure. 

0088. In the data collecting center, in order to collect the 
data of the Abranch office, the B branch office, and the other 
respective branch offices, a data structure (1402) used 
between each branch office and the data collecting center is 
defined in advance. Each branch office transmits/receives 
the data in accordance with the data structure (1402) used for 
the transmission/reception with the data collecting center. 
Using a data converting program (1407), the data collecting 
center converts the data structure (1402) received from each 
branch office into the data structure (1401) used inside the 
center, thereby performing the data collection processing. 
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0089. In this way, applying the present invention allows 
the data from each branch office to be processed without 
modifying the data structure used inside the data collecting 
center from conventionally. This condition makes it possible 
to reduce a time and labor taken for the modification of the 
application inside the data collecting center. 
0090 The present invention is also applicable to, e.g., the 
following case or the like: An application of COBOL has 
been used inside the data collecting center from convention 
ally, and the structured documents such as XML are used for 
the data exchange between each branch office and the data 
collecting center. 
0.091 As having been explained so far, the present inven 
tion allows the content data to be transcribed between the 
structured documents and the structure of the program 
language, thereby making it possible to reduce a burden in 
the programming. 
What is claimed is: 

1. A data transcribing program for transcribing data from 
data structure of a structured document to data structure of 
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a program language, including codes for executing the steps 
of: 

acquiring definition information on document structure of 
said structured document, definition information on a 
structure of said program language, and correspon 
dence information between said document structure of 
said structured document and said structure of said 
program language, 

creating, based on said acquired information, a flag struc 
ture for storing state of said structure of said program 
language, and a structure of said program language 
corresponding to said flag structure, and 

using said created flag structure and said created structure 
of said program language corresponding to said flag 
structure, thereby transcribing said data from said data 
structure of said structured document to said data 
structure of said program language. 


