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(57) ABSTRACT 
Contents of each of nodes indicating a plurality of hyper-text 
documents are prepared and revised in a node managing unit 
as node information. A connection-relationship betWeen tWo 
nodes is established and revised for each of the nodes in a 
hierarchy structure managing unit as hierarchy structure 
information, and a hierarchy structure of the nodes is estab 
lished. In this hierarchy structure, one node ranked to the top 
level is set as a parent node, and the other nodes are set to 
child nodes. Thereafter, a plurality of hyper-text documents 
arranged in the hierarchy structure are prepared from the 
node information and the hierarchy structure information. 
Therefore, because the contents of each node is managed in 
dependence of the preparation of the hierarchy structure, the 
hyper-text documents arranged in the hierarchy structure can 
be easily prepared. 
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HYPER-TEXT DOCUMENT PREPARING 
APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a docu 
ment preparing apparatus using a computer, and more par 
ticularly to a hyper-text document preparing apparatus in 
Which a document having a hyper-text form is prepared. 

[0003] 2. Description of the Related Art 

[0004] The transmission and reception of information 
among a plurality of terminals far from each other through 
a computer netWork has been recently performed on an 
extensive scale. In particular, because a piece of information 
stored in a computer of a ?rst information supplying termi 
nal has a referential relationship With another piece of 
information stored in the same computer or a piece of 
information stored in a computer of a second information 
supplying terminal, an information transmitting system in 
Which pieces of ?rst information having a referential rela 
tionship With each other are stored on one information 
supplying terminal or a plurality of information supplying 
terminals and the pieces of ?rst information are transferred 
to a computer of an information reading terminal has been 
quickly spread. 

[0005] In this information transmitting system, a referen 
tial relationship among all pieces of information is expressed 
in a hyper-text form composed of a plurality of nodes and a 
plurality of links respectively connecting a pair of nodes. For 
example, a Hyper-Text Markup Language (HTML) Which is 
gradually standardiZed in an IETF internet draft is often used 
to express a referential relationship among pieces of hyper 
text information transmitted through a computer netWork. 
The HTML is a symbolic language based on a standard 
generaliZed mark-up language (SGML) and de?ned in ISO 
(international standardiZation organiZation) 8879:1986. 

[0006] The HTML is a type of page description language, 
and each page can be expressed by a single node or a 
plurality of nodes. Apiece of link information for identifying 
both ?rst information transmitted to second information for 
reference and the second information is Written in an arbi 
trary position of a page to express each link connecting a 
pair of nodes by using an identi?er allocated to each node. 
The link information indicates only a referential relationship 
betWeen information, and any relationship betWeen contents 
of information is not indicated by the link information. 

[0007] Contents described in the HTML are mainly used 
as a commonly information holding means to have infor 
mation in a plurality of terminals in common on a TCP/IP 
netWork (that is, an internet or an intranet) according to a 
hyper-text transport protocol (HTTP). The commonly infor 
mation holding means is generally called a World Wide Web 

[0008] The hyper-text is generally used as a data base type 
for the computer, and many methods and apparatuses for 
preparing a hyper-text type document are proposed. 

[0009] 2.1. Previously Proposed Art: 

[0010] FIG. 1 shoWs a conceptual information structure of 
a conventional hyper-text document as a ?rst prior art. 
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[0011] As shoWn in FIG. 1, a hyper-text document is 
composed of a plurality of nodes respectively denoting an 
element of the document and a plurality of links respectively 
indicating a referential relationship betWeen a pair of nodes. 
In detail, a node 101 includes an anchor 102, and a link 103 
extending from the anchor 102 to a node 104 exists. There 
fore, one node is related With another node through one 
anchor and one link for each node. 

[0012] In the hyper-text document, a degree of freedom in 
the referential relationship betWeen a pair of nodes is high, 
so that an information structure of the hyper-text document 
can be arbitrarily designed. In contrast, there is a draWback 
that a link structure denoting a linking relationship among 
the nodes is complicated, and the complication of the link 
structure becomes Worse as the number of nodes is 
increased. 

[0013] Therefore, in cases Where a reader reaches particu 
lar information through a plurality of links and nodes, it 
becomes dif?cult that the reader recogniZes a position of the 
particular information in the link structure. Also, it becomes 
dif?cult for a hyper-text document preparing operator to 
make the link structure or reneW the link structure because 
of the reneWal of a node. 

[0014] As is described above, to solve the above draW 
backs occurring When the hyper-text document is utiliZed, 
various prior arts have been proposed. 

[0015] As a second prior art, a Published Unexamined 
Japanese Patent Application No. H3-192462 (1991) and a 
Published Unexamined Japanese Patent Application No. 
H4-211865 (1992) are proposed. In these applications, the 
relationship among a plurality of documents having a plu 
rality of predetermined formats is de?ned in advance, so that 
the necessity for spreading a link each time a document is 
prepared is eliminated. 

[0016] As a third prior art, a Published Unexamined 
Japanese Patent Application No. H6-243024 (1994) is pro 
posed. In this application, a concept of nodes and links is 
extended to a neW concept of ?elds and anchors, each ?eld 
is composed of a plurality of nodes arranged in a set, each 
?eld has information relating to a meaning represented by a 
node set of ?eld, so that a relationship in meaning betWeen 
nodes is clari?ed. 

[0017] As a fourth prior art, a Published Unexamined 
Japanese Patent Application No. H6-259312 (1994) is pro 
posed. In this application, a tree structure is secondarily 
extracted from a netWork structure of hyper-text documents, 
and a netWork type document is easily processed by using 
the tree structure. Also, because an arbitrary portion of the 
hyper-text documents is expressed by a tree structure, it is 
possible that an outline editor using the hyper-text docu 
ments expressed by a tree structure is used to edit the 
hyper-text documents. Therefore, in the second, third and 
fourth prior arts, a link concept denoting the simple refer 
ential relationship betWeen the nodes included in the hyper 
text document is extended, and the dif?culty in the link 
management is improved. 

[0018] 2.2. Problems to be Solved by the Invention: 

[0019] HoWever, in the ?rst prior art, because each link of 
the hyper-text document Written according to the conven 
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tional HTML has only a function of reference from one node 
to another node, an interface used as a reading means is used 
for only reference. 

[0020] Also, in the second prior art, a document to be 
prepared is limited to a plurality of predetermined format 
types of documents relating to each other such as a speci 
?cation document, an account document or the like. There 
fore, the second prior art is not appropriate for a hyper-text 
document preparing apparatus in Which a plurality of types 
of documents having various formats are used. That is, 
because a format of the document is limited to one of the 
predetermined formats, a degree of freedom in expressing 
the document is loWered. 

[0021] Also, in the third prior art, because an interface 
used by a reader depends on contents of the ?eld, the link 
management for documents performed by using the same 
interface cannot be simpli?ed. That is, a reader is required 
to understand the meaning represented by a node set of ?eld 
and to use an interface corresponding to the meaning for the 
purpose of referring to the ?eld for a piece of particular 
information relating to the meaning, so that the interface 
used as a reading means is limited. 

[0022] Also, in the fourth prior art, because the main 
purpose is to secondarily extract an easily-treated tree struc 
ture from a netWork structure of hyper-text documents, When 
a netWork structure of hyper-text documents having a large 
number of nodes is prepared and managed, the troublesome 
ness required to manually prepare and manage each of links 
is not reduced. Also, because the outline editor unique to the 
fourth prior art is used, the fourth prior art is not appropriate 
to generate HTML documents on an internet used for 
various users. 

[0023] Therefore, in a hyper-text document preparing 
apparatus used to output HTML documents, it is required to 
provide a function for supporting a link management of a 
document preparing person, generate HTML documents 
used for all-purpose and provide a mechanism not to confuse 
a reader of an HTML document. 

SUMMARY OF THE INVENTION 

[0024] A ?rst object of the present invention is to provide, 
With due consideration to the draWbacks of such a conven 
tional hyper-text document preparing apparatus, a hyper-text 
document preparing apparatus in Which a degree of freedom 
for the expression of hyper-text documents is high, each of 
links functions as a simple reference and referential rela 
tionship among the hyper-text documents is clari?ed in a 
hyper-text document preparation. 

[0025] A second object of the present invention is to 
provide a hyper-text document preparing apparatus in Which 
the troublesomeness required to prepare and manage links in 
a hyper-text document preparation and a hyper-text docu 
ment editing operation is reduced. 

[0026] A third object of the present invention is to provide 
a hyper-text document preparing apparatus in Which rela 
tionships among a plurality of hyper-text documents are 
easily grasped by a hyper-text document preparing person 
and a hyper-text document reader and the link structure of 
hyper-text documents is easily handled. 

[0027] The ?rst object is achieved by the provision of a 
hypertext document preparing apparatus, comprising: 

Aug. 2, 2001 

[0028] receiving means for receiving pieces of char 
acter information respectively indicating characters 
for a hyper-text document indicated by a node, 
pieces of connection information respectively indi 
cating a connection of a node or a group of nodes 
With another node or another group of nodes and 
pieces of connection type information respectively 
indicating a type of the connection; 

[0029] node managing means for preparing or revis 
ing each of a plurality of nodes according to the 
pieces of character information to produce pieces of 
node information respectively indicating contents of 
each node; 

[0030] hierarchy structure managing means for estab 
lishing or revising a connection-relationship betWeen 
a node or a group of nodes and another node or 
another group of nodes according to one piece of 
connection information and one piece of connection 
type information corresponding to the connection 
information for each of the nodes of Which the pieces 
of node information are produced by the node man 
aging means and producing hierarchy structure infor 
mation indicating a hierarchy structure in Which the 
nodes having the connection-relationships With each 
other are arranged; and 

[0031] hyper-text document preparing means for pre 
paring a group of hyper-text documents, in Which a 
plurality of hyper-text documents are arranged in the 
hierarchy structure, from the node information pro 
duced by the node managing means and the hierar 
chy structure information produced by the hierarchy 
structure managing means. 

[0032] In the above con?guration, When pieces of char 
acter information are received, each of a plurality of nodes 
indicating a plurality of hyper-text documents is prepared or 
revised according to the character information, and pieces of 
node information respectively indicating contents of each 
node are produced by the node managing means. Thereafter, 
When pieces of connection information and pieces of con 
nection type information corresponding to the pieces of 
connection information are received, a connection-relation 
ship betWeen a node or a group of nodes and another node 
or another group of nodes is established or revised according 
to one piece of connection information and one piece of 
connection type information by the hierarchy structure man 
aging means for each node. Therefore, a hierarchy structure 
of the nodes is made. 

[0033] Thereafter, a plurality of hyper-text documents 
arranged in the hierarchy structure are prepared by the 
hyper-text document preparing means from hierarchy struc 
ture information indicating the hierarchy structure and the 
node information produced by the node managing means. In 
this case, the arrangement of the hyper-text documents in the 
hierarchy structure is determined according to the hierarchy 
structure information produced by the hierarchy structure 
managing means, and the contents of each hyper-text docu 
ment are indicated by the node information. 

[0034] Accordingly, because the preparation or revision of 
the arrangement of the hyper-text documents in the hierar 
chy structure is performed independent of the preparation or 
revision of the contents of the hyper-text documents, the 
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hyper-text documents arranged in the hierarchy structure can 
be easily prepared. In particular, in cases Where each con 
nection-relationship betWeen tWo nodes functions as a ref 
erential relationship, a plurality of hyper-text documents of 
Which referential relationships are clari?ed in the hierarchy 
structure can be easily prepared. 

[0035] Also, because a connection-relationship betWeen a 
node or a group of nodes and another node or another group 
of nodes is established or revised for each node, any 
arrangement of the hyper-text documents in the hierarchy 
structure can be reliably and easily performed, so that a 
degree of freedom for the arrangement of the hyper-text 
documents is high. 

[0036] It is preferred that the hyper-text document prepar 
ing apparatus further comprise: 

[0037] link automatic production information storing 
means for storing pieces of link automatic produc 
tion information respectively indicating a group of 
data allocated to the nodes having the hierarchy 
structure produced by the hierarchy structure man 
aging means; and 

[0038] link information automatic producing means 
for selecting a particular piece of link automatic 
production information from the pieces of link auto 
matic production information stored in the link auto 
matic production information means according to an 
information selecting instruction received by the 
receiving means, allocating anchor information 
obtained from the particular piece of link automatic 
production information to each node according to the 
node information produced by the node managing 
means and the hierarchy structure information pro 
duced by the hierarchy structure managing means, 
and automatically producing link information indi 
cating a linking relationship betWeen one node func 
tioning as an original node and another node func 
tioning as a referential node for each of the nodes 
according to the anchor information to perform a 
referential movement from the original node to the 
referential node, a group of hyper-text documents, in 
Which a plurality of hyper-text documents are 
arranged in the hierarchy structure and are related to 
each other in the linking relationships, being pre 
pared from the node information produced by the 
node managing means, the hierarchy structure infor 
mation produced by the hierarchy structure manag 
ing means and the link information. 

[0039] In the above con?guration, a linking relationship 
betWeen an original node and a referential node is automati 
cally produced for each of the nodes, and a user reading 
contents of the original node can refer to the referential 
node. Therefore, the troublesomeness required to prepare 
and manage link relationships in a hyper-text document 
preparation and a hyper-text document editing operation can 
be reduced. 

[0040] The third object is achieved by the provision of a 
hypertext document preparing apparatus, comprising: 

[0041] receiving means for receiving pieces of char 
acter information respectively indicating characters 
for a hyper-text document indicated by a node, 
pieces of connection information respectively indi 
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cating a connection of a node or a group of nodes 
With another node or another group of nodes and 
pieces of connection type information respectively 
indicating a type of the connection; 

[0042] node managing means for preparing or revis 
ing each of a plurality of nodes according to the 
pieces of character information to produce pieces of 
node information respectively indicating contents of 
each node; 

[0043] hierarchy structure managing means for estab 
lishing or revising a connection-relationship betWeen 
a node or a group of nodes and another node or 
another group of nodes according to one piece of 
connection information and one piece of connection 
type information corresponding to the connection 
information for each of the nodes of Which the pieces 
of node information are produced by the node man 
aging means and producing hierarchy structure infor 
mation indicating a hierarchy structure in Which the 
nodes having the connection-relationships With each 
other are arranged; and 

[0044] hierarchy structure displaying means for pre 
paring the hierarchy structure of a plurality of nodes 
from the hierarchy structure information produced 
by the hierarchy structure managing means and 
displaying the hierarchy structure of the node. 

[0045] In the above con?guration, the hierarchy structure 
of the nodes is displayed by the hierarchy structure display 
ing means. Therefore, connection-relationships among a 
plurality of nodes (or hyper-text documents) can be easily 
grasped by a hyper-text document preparing person and a 
hyper-text document reader, and the hierarchy structure of 
nodes (or hyper-text documents) can be easily handled. 

[0046] It is preferred that the hyper-text document prepar 
ing apparatus, further comprise 

[0047] hierarchy structure changing means for 
changing the hierarchy structure information pro 
duced by the hierarchy structure managing means 
according to a hierarchy structure changing instruc 
tion received by the receiving means, a changed 
hierarchy structure of a plurality of nodes being 
prepared and displayed by the hierarchy structure 
displaying means according to the changed hierarchy 
structure information. 

[0048] In the above con?guration, the hierarchy structure 
of the nodes can be easily changed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] The objects, features and advantages of the present 
invention Will be apparent from the folloWing description 
taken in conjunction With the accompanying draWings, in 
Which: 

[0050] FIG. 1 shoWs a conceptual information structure of 
a conventional hyper-text document as a ?rst prior art; 

[0051] FIG. 2 is a block diagram of a hyper-text document 
preparing apparatus according to a ?rst embodiment of the 
present invention; 

[0052] FIG. 3 is a block diagram of a computer apparatus 
in Which a softWare program is executed to perform the 
operation of the hyper-text document preparing apparatus 
shoWn in FIG. 2; 
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[0053] FIG. 4 shows fundamental hierarchy structure 
information expressed in a context-free grammar; 

[0054] FIG. 5 shoWs a hierarchy structure of a node and 
hierarchy structure information indicating the hierarchy 
structure of the node according to the context-free grammar 
as a ?rst example; 

[0055] FIG. 6 shoWs a hierarchy structure of a parent node 
and a group of child nodes and hierarchy structure informa 
tion indicating the hierarchy structure of the nodes according 
to the context-free grammar as a second example; 

[0056] FIG. 7 shoWs a hierarchy structure of a parent 
node, a group of child nodes and another group of child 
nodes and hierarchy structure information indicating the 
hierarchy structure of the nodes according to the context 
free grammar as a third example; 

[0057] FIG. 8 shoWs a hierarchy structure of a parent 
node, a group of child nodes and another group of child 
nodes and hierarchy structure information indicating the 
hierarchy structure of the nodes according to the context 
free grammar as a fourth example; 

[0058] FIG. 9 is a block diagram of a hyper-text document 
preparing apparatus according to a second embodiment of 
the present invention; 

[0059] FIG. 10 shoWs an example of a linking relationship 
betWeen an original node and a referential node; 

[0060] FIG. 11 shoWs pieces of link automatic production 
information stored in a link automatic production informa 
tion storing unit shoWn in FIG. 9; 

[0061] FIG. 12 shoWs an example of a hierarchy structure 
of nodes and link automatic production information deter 
mined in cases Where a user selects connection type infor 

mation “jtype Headline”; 

[0062] FIG. 13 shoWs a plurality of hyper-text documents 
indicated by hyper-text expression information obtained in 
cases Where the link automatic production information 
shoWn in FIG. 12 is produced in the link information 
automatic producing unit; 

[0063] FIG. 14 shoWs an example of a hierarchy structure 
of nodes and link automatic production information deter 
mined in cases Where a user selects connection type infor 
mation “jtype Headline and Ranking”; 

[0064] FIG. 15 shoWs a plurality of hyper-text documents 
indicated by hyper-text expression information obtained in 
cases Where the link automatic production information 
shoWn in FIG. 14 is produced in the link information 
automatic producing unit; 

[0065] FIG. 16 shoWs an example of a hierarchy structure 
of nodes and link automatic production information deter 
mined in cases Where a user selects connection type infor 
mation “jtype Ranking”; 

[0066] FIG. 17 shoWs a plurality of hyper-text documents 
indicated by hyper-text expression information obtained in 
cases Where the link automatic production information 
shoWn in FIG. 16 is produced in the link information 
automatic producing unit; 

[0067] FIG. 18 is a block diagram of a hyper-text docu 
ment preparing apparatus according to a third embodiment 
of the present invention; 
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[0068] FIG. 19 shoWs a plurality of nodes arranged in 
linking relationships and titles attached to the nodes; 

[0069] FIG. 20 is a block diagram of a hyper-text docu 
ment preparing apparatus according to a fourth embodiment 
of the present invention; 

[0070] FIG. 21 is a block diagram of a hyper-text docu 
ment preparing apparatus according to a ?fth embodiment of 
the present invention; 

[0071] FIG. 22 shoWs an example of a hierarchy structure 
of nodes displayed With title information by a hierarchy 
structure displaying unit shoWn in FIG. 21; 

[0072] FIG. 23 is a block diagram of a hyper-text docu 
ment preparing apparatus according to a sixth embodiment 
of the present invention; 

[0073] FIG. 24 shoWs an example of the change of a 
hierarchy structure; and 

[0074] FIG. 25 is a block diagram of a hyper-text docu 
ment preparing apparatus according to a seventh embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0075] Preferred embodiments of a hyper-text document 
preparing apparatus according to the present invention are 
described With reference to draWings. 

[0076] (First Embodiment) 
[0077] FIG. 2 is a block diagram of a hyper-text document 
preparing apparatus according to a ?rst embodiment of the 
present invention. 

[0078] As shoWn in FIG. 2, a hyper-text document pre 
paring apparatus 11 comprises 

[0079] a receiving unit 12 for receiving pieces of 
character information respectively indicating char 
acters for a hyper-text document indicated by one 
node, pieces of connection information respectively 
indicating a connection-relationship (or a connec 
tion) betWeen tWo nodes, connection type informa 
tion indicating a connection type betWeen the nodes 
related to each other according to each piece of 
connection information, supplementary information 
relating to contents of W and management infor 
mation indicating the management of image infor 
mation from a user, 

[0080] a node managing unit 13 for preparing or 
revising one hypertext document indicated by one 
node for each node according to the character infor 
mation received by the receiving unit 12 to obtain 
node information, 

[0081] a node information storing unit 14 for storing 
the pieces of node information obtained in the node 
managing unit 13, 

[0082] a hierarchy structure managing unit 15 for 
specifying all nodes of Which the pieces of node 
information are stored in the node information stor 
ing unit 14, and establishing or revising a connec 
tion-relationship betWeen a parent node and a child 
node or a group of child nodes or a connection 
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relations hip between a child node (or a group of 
child nodes) and another child node (or another 
group of child nodes) for all nodes according to the 
pieces of connection information and the pieces of 
connection type information received by the receiv 
ing unit 12 to obtain hierarchy structure information 
indicating a hierarchy structure composed of the 
nodes such as a parent node and one or more child 
nodes and links respectively connecting a parent 
node, a child node or a group of child nodes With 
another child node or another group of child nodes, 

[0083] a hierarchy structure information storing unit 
16 for storing the hierarchy structure information 
obtained in the hierarchy structure managing unit 15, 

[0084] a hyper-text document preparing unit 17 for 
producing hyper-text expression information, Which 
indicates contents of a plurality of hyper-text docu 
ments described in the HTML and the hierarchy 
structure of the hyper-text documents, from the node 
information stored in the node information storing 
unit 14 and the hierarchy structure information 
stored in the hierarchy structure information storing 
unit 16 to prepare the hyper-text documents arranged 
in the hierarchy structure, a hyper-text document 
storing unit 18 for storing the hyper-text expression 
information produced by the hyper-text document 
preparing unit 17 as a group of hyper-text documents 
in Which the nodes are arranged in the hierarchy 
structure, and 

[0085] a displaying unit 19 for specifying a particular 
hyper-text document related to a remarked hyper 
text document currently read by a user according to 
the hyper-text expression information stored in the 
hyper-text document storing unit 18 in cases Where 
a user inputs a displaying request to the receiving 
unit 12 to display a hyper-text document related to 
the remarked hyper-text document and displaying 
contents of the particular hyper-text document. 

[0086] In the hierarchy structure managing unit 15, one 
child node or a group of child nodes can be related to one 
parent node, and one child node or a group of child nodes 
can be related to one child node existing in another group of 
child nodes. Therefore, a plurality of nodes such as a parent 
node and one or a plurality of child nodes can be arranged 
in a hierarchy structure. 

[0087] As shoWn in FIG. 3, the operation of the hyper-text 
document preparing apparatus 11 is performed by executing 
a softWare program in a computer apparatus 21. An input 
apparatus 22 such as a keyboard or a pointing device is used 
as the receiving unit 12. A Word processor (or a desktop 
publishing) 23 is used as the node managing unit 13. An 
external storing apparatus 24 is used as the node information 
storing unit 14. A central processing unit 25 is used as the 
hierarchy structure managing unit 15 and the hyper-text 
document preparing unit 17. An external storing apparatus 
26 is used as the hierarchy structure information storing unit 
16. An external storing apparatus 27 is used as the hyper-text 
document storing unit 18. Adisplay device 28 is used as the 
displaying unit 19 to display a particular hyper-text docu 
ment arranged in the hierarchy structure according to the 
hyper-text expression information. 
[0088] Hierarchy structure information obtained in the 
hierarchy structure managing unit 15 is described in detail. 
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FIG. 4 shoWs fundamental hierarchy structure information 
expressed in a context-free grammar. All pieces of hierarchy 
structure information treated in the hyper-text document 
preparing apparatus 11 are respectively expressed in an 
expansion form of “Node”. In FIG. 4, “Node” denotes a 
non-terminal symbol expressing a node, “Jtype” denotes a 
non-terminal symbol expressing a connection type, “Cnode” 
denotes a non-terminal symbol expressing a group of child 
nodes, “node-id1” and “node-id2” respectively denote a 
terminal symbol expressing a node, and “jtype1” and 
“jtype2” respectively denote a terminal symbol expressing a 
connection type. Also, parentheses “(” and “)” are respec 
tively used as a terminal symbol. Each piece of hierarchy 
structure information is expressed by a series of terminal 
symbols according to the context-free grammar. For 
example, NodeQNode|(Node Jtype Cnode) denotes that 
“Node” is expanded to “Node” or “(Node Jtype Cnode)”, 
and “Node” of “(Node J type Cnode)” can be again expanded 
to “(Node Jtype Cnode)”. 
[0089] FIG. 5 shoWs a hierarchy structure of a node N31 
and hierarchy structure information id1 of the node N31 as 
a ?rst example, FIG. 6 shoWs a hierarchy structure of a 
parent node N41 and a group of child nodes N42 and 
hierarchy structure information of the nodes N41 and N42 as 
a second example, FIG. 7 shoWs a hierarchy structure of a 
parent node N51, a group of child nodes N52 and another 
group of child nodes N53 and hierarchy structure informa 
tion of the nodes N51, N52 and N53 as a third example, and 
FIG. 8 shoWs a hierarchy structure of a parent node N61, a 
group of child nodes N62 and another group of child nodes 
N64 and hierarchy structure information of the nodes N61, 
N62 and N64 as a fourth example. 

[0090] A rectangle III denotes a node, and “id1”, “id2”, 
“id3”, “id4”, “id5”, “id6”, and “id7” respectively obtained 
by combining a symbol “id” and a numeral denote an 
identi?er of the node N31, respectively. “jtypeA” and 
“jtypeB” respectively obtained by combining “jtype” and an 
alphabet denote a connection information identi?er express 
ing a connection type of a group of child nodes, respectively. 
The connection type is indicated by connection type infor 
mation included in connection information. 

[0091] As shoWn in FIG. 5, only one node N31 identi?ed 
by the identi?er id1 exists in the hierarchy structure. There 
fore, there is one hierarchy level in this hierarchy structure. 
In this case, the hierarchy structure information is expressed 
by the identi?er id1. 

[0092] As shoWn in FIG. 6, a group of child nodes N42 
composed of child nodes identi?ed by the identi?ers id2, id3 
and id4 is connected With a parent node N41 in a connection 
type “jtypeA” according to connection information indicat 
ing a connection-relationship betWeen the node N41 and the 
group of nodes N42. The connection type “jtypeA” is 
indicated by connection type information included in the 
connection information, and the group of child nodes N42 is 
set to a hierarchy level loWer than that of the parent node 
N41. Therefore, there are tWo hierarchy levels in this hier 
archy structure. In this case, the hierarchy structure infor 
mation is expressed by (id1 (jtypeA id2 id3 id4)). 

[0093] As shoWn in FIG. 7, a group of child nodes N52 
composed of child nodes identi?ed by the identi?ers id2, id3 
and id4 is connected With a parent node N51 in a connection 
type “jtypeA” according to ?rst connection information 


















