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DATA CALCULATOR PERFORMING AUTOMATIC 
RECALCULATION BASED ON DATASTRUCTURE 

NETWORK 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a technique for 
inputting a plurality of data and a method for calculating 
these data into a data Structure as a table, and outputting 
calculated results. 

0003. This application is based on Patent Application No. 
Hei 9-194821 filed in Japan, the contents of which are 
incorporated herein by reference. 
0004 2. Description of the Related Art 
0005 Conventional data calculators can be classified into 
two types: a spread-sheet type in which a working table is 
managed So as to maintain dependence relationships 
between data by editing the values of cells in the table and 
by editing a method for calculating values of the cells based 
on positional information of the cells, and a non-limited 
processing type in which calculation of data structures is 
possible by editing the data Structures and inputting a 
calculation method but dependence relationships are not 
maintained. 

0006 The former spread-sheet type calculator comprises 
a cell data editing Section for realizing input, display, and 
revising operations of a working table and values of the cells 
in the working table; a calculation method editing Section for 
realizing input, display, and revising operations of a method 
for performing a calculation between cells by using posi 
tional information of the cells, a managing Section for 
managing a cell network in which the cells are regarded as 
nodes and the calculation method is regarded as an ark, and 
for maintaining dependence relationships between data 
Structures as inputs or outputs of calculation; and a calcu 
lating Section for performing calculations between the cells. 

0007 When cell data and a calculation method are 
respectively provided from the cell data editing Section and 
the calculation method editing Section to the managing 
Section, the managing Section calculates the data of a cell as 
an output of a calculation according to the calculation 
method by using the newest data of a cell as an input of the 
calculation, and displays a calculated result via the cell data 
editing Section. 

0008 FIG. 17 is a block diagram showing a structural 
example of conventional spread-sheet type data calculator 
201. As shown in the figure, data calculator 201 consists of 
cell data editing Section 202, calculation method editing 
Section 203, managing Section 204, calculating Section 205, 
and working-table/cell-network storage section 206. The 
working-table/cell-network Storage Section 206 Stores a cell 
network and a working table, and is managed by the 
managing Section 204. 

0009. The cell data editing section 202 realizes a display 
operation (see arrow 2A in FIG. 17), an input operation (see 
arrow 2B), and a revising operation (See arrow 2C) with 
respect to cell data, and if cell data are changed by an input 
or revising operation, the changed cell data is communicated 
to managing Section 204 (see arrow 2H). 
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0010 When a change of cell data is communicated (see 
arrow 2H), the managing Section 204 updates the cell 
network Stored in the cell network Storage Section (See arrow 
2M). After that, the managing Section detects cells which 
must be recalculated, a necessary calculation method, and 
the data of the cells used for calculation, by referring to the 
cell network (See arrow 2L), and provides detected infor 
mation to calculating Section 205 as recalculation informa 
tion (See arrow 2K). 
0011. In calculating section 205, necessary calculations 
are performed according to the recalculation information. 
Cell data as calculated results are given to managing Section 
204 (see arrow 2J), and managing section 204 informs cell 
data editing section 202 of the cell data (see arrow 2G). In 
this way, cell data editing Section 202 displays the new cell 
data in a display Section (not shown) (See arrow 2A). 
0012. The calculation method editing section203 realizes 
a display operation (See arrow 2D), an input operation (see 
arrow 2E), and a revising operation (see arrow 2F). When 
the calculation method is changed according to an input or 
revising operation, the new calculation method is commu 
nicated to managing Section 204 (see arrow 2I). 
0013 In this way, managing section 204 updates the cell 
network (see arrow 2M), and then detects cells which must 
be recalculated, a necessary calculation method, and data of 
the cells used for calculation, by referring to the cell network 
(See arrow 2L), and provides detected information to calcu 
lating Section 205 as recalculation information (See arrow 
2K). 
0014. In calculating section 205, necessary calculations 
are performed according to the recalculation information. 
Cell data as calculated results are given to managing Section 
204 (see arrow 2J), and managing section 204 informs cell 
data editing section 202 of the cell data (see arrow 2G). In 
this way, cell data editing Section 202 displays the new cell 
data in the display Section (See arrow 2A). 
0015 FIG. 18 is a diagram showing an example of the 
display Screen in the conventional spread-sheet type data 
calculator as shown in FIG. 17. This example relates to two 
branch offices (Tokyo and Osaka) of a company and shows 
results of calculations in which regarding, Sales Volume per 
an employee is calculated for each branch office based on 
data relating to the Sales Volume and the number of employ 
ees in both branch offices for the present and previous year. 

0016. In the display screen as shown in FIG. 18, selected 
cell display label 401 for indicating a cell for which data or 
a calculation method is edited; selected cell edit entry 402 
for performing input, edit, or display of cell data or a 
calculation method; and working table 411 are displayed. 

0017. The working table 411 has a structure of a two 
dimensional array of cells, and comprises line headers 404, 
column headers 403, and Scroll bars 408 and 410. A user can 
select a cell (i.e., selected cell) 409 to be edited by using a 
pointing device like a mouse, a cursor key of a keyboard, or 
the like. A display effect like a shade is added to Selected cell 
409 So as to be identifiable at a glance. When each of tables 
405-407 is made using an area of working table 411, an 
optional function which modifies the display of the ruled 
lines is used So as to make the Structure of the tables easily 
recognizable. 
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0.018. The index indicating coordinate values of selected 
cell 409 is always displayed in selected cell display label 
401. A user can edit the table by Selecting a cell and editing 
a value or a formula relating to the cell via the Selected cell 
edit entry 402. In the example of FIG. 18, cell 409 (the 
position thereof is “D14”) is selected, and formula “=D4/ 
D9 is input. In this way, calculated result “6” is displayed 
in Selected cell 409. 

0019 Here, the formula “=D4/D9” indicates that selected 
cell 409 is set to be a value obtained by dividing the value 
of cell D4 by the value of cell D9. The cells D4 and D9 
appearing in this formula can be designated using the 
relative coordinates with respect to the selected cell 409. In 
this example, cell D4 indicates a cell existing in the same 
column as selected cell 409 and ten lines above the line of 
cell 409, while cell D9 indicates a cell existing in the same 
column as selected cell 409 and five lines above the line of 
cell 409. That is, the calculation method of the value of cell 
D14 can be defined using relative coordinates Such as 
“dividing the value of a cell ten lines above the target cell by 
the value of a cell five lines above the target cell”. In this 
way, the value of each cell of table 407 of the sales volume 
per an employee, the third table in FIG. 18, (that is, the 
values of the cells belonging to a rectangular area defined by 
three horizontal cells and three vertical cells, Specified by 
two corner cells C13 and E15) can be calculated using the 
Same calculation method. Therefore, by copying the relevant 
calculation method from a cell to another cell in turn, 
calculation methods used for these nine cells can easily be 
designated. 

0020. In the spread-sheet type calculator, in order to 
maintain dependence relationships based on the designated 
calculation methods, when the value of a cell is changed, the 
values of other cells in a dependence relationship with the 
changed cell are automatically recalculated and changed. 
For example, in the case shown in FIG. 18, when the value 
of cell D4 or cell D9 is changed, the value of sell D14 is 
automatically recalculated and changed according to the 
formula “=D4/D9'. 

0021. On the other hand, the non-restricted processing 
type calculator consists of a data Structure editing Section for 
realizing input, display, and revising operations with respect 
to a data Structure Such as a list, table, graph, or the like; a 
calculation method input Section for realizing an input 
operation of a method for calculating a new data structure 
based on the existing data Structure, a managing Section for 
managing a list of data Structures, and a calculating Section 
for performing a calculation relating to a relevant data 
Structure. If cell data or a calculation method is provided 
from the data Structure editing Section or the calculation 
method editing Section to the managing Section, a data 
Structure is calculated via the calculating Section according 
to the present data structure and calculation method, and a 
calculated result is displayed by the data structure editing 
Section. 

0022 FIG. 19 is a block diagram showing an example of 
the conventional nonrestricted processing type data calcu 
lator (301). As shown in the figure, data calculator 301 
consists of data Structure editing Section 302, calculation 
method input Section 303, managing Section 304, calculating 
section 305, and data structure list storage section 306 which 
is managed by the managing Section 304. 
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0023 The data structure editing section 302 realizes a 
display operation (See arrow 3A), an input operation (see 
arrow 3A), and a revising operation (See arrow 3C) with 
respect to a data Structure Such as a list, table, graph, or the 
like. When the data Structure is changed according to the 
input or revising operation, the data structure editing Section 
302 informs managing section 304 of the changed data 
structure (see arrow 3F). 
0024. When the managing section 304 is informed that 
the data was changed (see arrow 3F), the managing Section 
updates the content of data Structure Storage Section 306 but 
does not perform a recalculation or the like. 
0025. A calculation method for calculating a new data 
Structure from the data Structure which was already estab 
lished is input via the calculation method input section 303 
(see arrow 3D), and the input section 303 communicates the 
input calculation method to managing Section 304 (see 
arrow 3G). In this way, managing Section 304 acquires the 
present data Structure as an input for a relevant calculation 
from data structure list storage section 306 (see arrow 3.J), 
and provides it to calculating section 305 together with a 
calculation method (see arrow 31). 
0026. In the calculating section 305, the relevant calcu 
lation is performed based on the given data Structure and 
calculation method, and the data Structure as a calculated 
result is transferred to managing section 304 (see arrow 3H). 
The managing Section 304 registers the data Structure, 
provided from the calculating section 305, to data structure 
list storage section 306 (see arrow 3K), and simultaneously 
communicates the data Structure to data Structure editing 
section 302 (see arrow 3E). The data structure editing 
Section 302 displays the new data Structure in a display 
device (not shown). 
0027 FIG. 20 is a diagram showing an example of the 
display screen in data calculator 301 as shown in FIG. 19. 
This example relates to data for two branch offices (Tokyo 
and Osaka) of a company and shows results of calculations 
in which Sales Volume per an employee is calculated for each 
branch office, based on data relating to the Sales Volume and 
the number of employees in both branch offices for the 
present and previous year, as in the example shown in FIG. 
18. 

0028. The display screen as shown in FIG. 20 includes 
parts such as menu 501 by which a user selects the kind of 
calculation method of the data structure, name entry 502 for 
designating a name of a new data Structure, and each data 
structure (or table) 504-506. These data structures are dis 
played in a format of the multi-window System. Here, 
“SALES VOLUME table 504 and “NUMBER OF 
EMPLOYEES' table 505 are data structures which a user 
has already input. 

0029. The user made a new table 506 (i.e., “VOLUME/ 
EMPLOYEES”) by selecting the item “MAKE NEW 
TABLE' in the menu. The used calculation method is 
designated by a formula “=SALES VOLUME/NUMBER 
OF EMPLOYEES". This method is for generating a table 
having the same headers as the tables 504 (the sales volume) 
and 505 (the number of employees). The value of each target 
cell in generated table 506 is a result obtained by dividing 
the value of a cell in table 504 (the sales volume) at a 
position corresponding to the target cell by the value of a cell 
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of table 505 (the number of employees) also at a position 
corresponding to the target cell. This calculation method is 
shown in an upper area 507 in table 506 (“SALES VOL 
UME/NUMBER OF EMPLOYEES”). 
0.030. In the above-described conventional spread-sheet 
type data calculator, a relationship between plural data can 
be indicated only based on positional relationships of the 
cells in the working table. Therefore, it is difficult to indicate 
complicated relationships between various data. This prob 
lem will be explained in detail with reference to an example 
shown in FIG. 21. 

0.031 FIG. 21 shows an example of the display screen in 
the spread-sheet type data calculator shown in FIG. 17, as 
the example shown in FIG. 18. In the example of FIG. 21, 
summary table 703 is calculated based on “SALES VOL 
UME table 701 and “NUMBER OF EMPLOYEES table 
702, as in the example shown in FIG. 18. The arrows in 
FIG. 21 indicate relationships between target cells of table 
701 of the Sales volume and of table 702 of the number of 
employees and corresponding cells of table 703 which are 
Set to be the same value of each target cell. For example, the 
formula for calculating cell D10 is “=C3", and the cell D10 
is set to be the same value as that of cell C3 of table 701 of 
the Sales Volume. In the defined formulas for calculating the 
eight cells in Summary table 703, each formula must inde 
pendently refer to corresponding cells of table 701 of the 
sales volume and table 702 of the number of employees. 
Therefore, a simple method Such as copying a formula as 
shown in the example of FIG. 18 cannot be used in this case. 
This is because the structure of desired table 703 differs from 
those of existing table 701 of the sales volume and table 702 
of the number of employees; therefore, the structure of table 
703 cannot be simply represented only using positional 
relationships between the cells. 
0032. In the spread-sheet type data calculator, the depen 
dence relationships are maintained based on the used cal 
culation methods of the cells. Therefore, when the value of 
a cell is changed, the values of other cells which must also 
be changed are automatically changed. For example, in FIG. 
18, if the value of the sales volume of the previous year for 
the Tokyo branch office (i.e., cell C3) is changed, the values 
of cells E3, C5, E5, C13, E13, C15, and E15 are automati 
cally changed in accordance with the above change. How 
ever, if it is necessary to newly add data for the Nagoya 
branch office, or to also add data of the year before the 
previous year, then the user must carry out a major revision 
of the data. 

0.033 Additionally, in the conventional spread-sheet type 
data calculator, as shown in FIG. 18, three tables Such as 
“SALES VOLUME” table 405, “NUMBER OF EMPLOY 
EES' table 406 and “SALES VOLUME/NUMBER OF 
EMPLOYEES” table 407 must be arranged in a working 
table 411. Therefore, it is inconvenient if it is necessary to 
calculate many tables and to Separately display or print the 
tables. 

0034 AS explained above, in the conventional spread 
sheet type data calculator, no method other than the method 
in which formulas are determined based on positional rela 
tionships between the cells in the working table can be used; 
thus, it is difficult to calculate a new table from existing 
tables when the new table has no corresponding positional 
relationship with the existing tables. Additionally, it is 
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inconvenient when it is necessary to calculate many tables 
and to Separately display or print the tables, and a big 
revision is necessary when a data structure itself must be 
changed. 

0035. On the other hand, as the conventional non-re 
Stricted processing type data calculator has no structure for 
maintaining dependence relationships based on cells or 
calculation methods of the table, the table as calculated 
results must be recalculated according to a change of the 
value of a cell in which original data is Stored or a change 
of the structure of the table. For example, when the sales 
volume of the previous year for the Tokyo branch office is 
changed in the example shown in FIG. 20, table 506 must 
be deleted and then the same calculations must be performed 
again. Also, when a new branch office or a new target year 
is added to each of table 504 of the sales volumes and table 
505 of the number of employees, similar recalculations must 
be performed. AS described above, the conventional non 
restricted processing type data calculator has a problem in 
which recalculation is necessary according to a change of 
the value of a cell or of the structure of the table. 

SUMMARY OF THE INVENTION 

0036). In consideration of the above circumstances, the 
present invention has an objective to easily generate a new 
data Structure based on various exiting data Structures, and 
to easily cope with a change of an existing data Structure. 
0037. Therefore, the present invention provides a data 
calculator comprising: 
0038 a data structure network storage section in which 
one or more already generated data Structures, a calculation 
method used for generating each data structure based on one 
or more other data Structures, and Said one or more other 
data Structures are Stored in a format by which dependence 
relationships between these Stored data are detectable; and a 
managing Section, 
0039 wherein when a calculation method is input which 
indicates the generation of a new data Structure based on one 
or more already generated data Structures, the managing 
Section generates a new data Structure based on the above 
calculation method and one or more already generated data 
Structures Stored in the data Structure network Storage Sec 
tion, and Stores the generated new data Structure and the 
above-mentioned calculation method into the data Structure 
network Storage Section in a format in which dependence 
relationships between the newly Stored data Structure and 
calculation method, and the already-stored data Structures 
and calculation method are detectable; 
0040 when revision of the calculation method is 
directed, the managing Section revises the calculation 
method which is Stored in the data Structure network Storage 
Section and for which revision was directed, and the man 
aging Section also revises all data Structures, which depend 
on the calculation method for which revision was directed, 
based on the data Structures and calculation method Stored in 
the data structure network Storage Section; and 
0041 when revision of a cell value or a frame of the 
already generated data Structure is directed, the managing 
Section revises the data Structure which is Stored in the data 
Structure network Storage Section and for which revision was 
directed, and the managing Section also revises all data 



US 2001/0049683 A1 

Structures, which depend on the data Structure for which 
revision was directed, based on the data Structures and 
calculation method Stored in the data Structure network 
Storage Section. 
0042. According to the above structure, it is possible to 
easily generate a new data Structure based on various exiting 
data structures, and to easily cope with a change of an 
existing data Structure. 
0043. In order to easily calculate a value of a cell by using 
another cell in the Same data Structure, the present invention 
also provides a data calculator comprising: 
0044) a data structure cell network storage section in 
which one or more already generated data Structures, a 
calculation method used for generating each data structure 
based on one or more other data Structures, Said one or more 
other data Structures, a cell pattern indicating each cell 
which was set using a value of another cell in the same data 
Structure, a calculation method used for calculating a value 
of the cell indicated by the cell pattern are stored in a format 
by which dependence relationships between these Stored 
data are detectable; and a managing Section, 
0.045 wherein when a calculation method is input which 
indicates the generation of a new data Structure based on one 
or more already generated data Structures, the managing 
Section generates a new data Structure based on the above 
calculation method and one or more already generated data 
Structures Stored in the data Structure cell network Storage 
Section, and Stores the generated new data Structure and the 
above calculation method into the data structure cell net 
work Storage Section in a format in which dependence 
relationships between the newly Stored data Structure and 
calculation method, and the already-stored data Structures 
and calculation method are detectable; 
0.046 when revision of the calculation method is 
directed, the managing Section revises the calculation 
method which is stored in the data structure cell network 
Storage Section and for which revision was directed, and the 
managing Section also revises all data Structures, which 
depend on the calculation method for which revision was 
directed, based on the data Structures and calculation method 
Stored in the data Structure cell network Storage Section; 
0047 when revision of a cell value or a frame of the 
already generated data Structure is directed, the managing 
Section revises the data Structure which is Stored in the data 
Structure cell network Storage Section and for which revision 
was directed, and the managing Section also revises all data 
Structures, which depend on the data Structure for which 
revision was directed, based on the data Structures and 
calculation method Stored in the data Structure cell network 
Storage Section; 
0.048 when a cell pattern indicating a cell of a data 
Structure and a calculation method for calculating a value of 
the cell indicated by the cell pattern are input, the managing 
Section performs the calculation of the value of the cell 
indicated by the cell pattern according to the above calcu 
lation method, and Sets the relevant cell in the data structure 
to the calculated value, and the managing Section Stores the 
cell pattern and the calculation method in a format in which 
dependence relationships between the newly Stored cell 
pattern and calculation method, and the already-Stored data 
Structures, cell pattern, and calculation method are detect 
able; and 
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0049 when revision of a value of a cell in the already 
generated data Structure is directed, the managing Section 
revises the value of the cell which is stored in the data 
Structure cell network Storage Section and for which revision 
was directed, and the managing Section also revises the 
value of each cell indicated by each cell pattern which 
depends on a calculation method relating to the above 
direction of revision. 

0050. According to the above structure, it is possible to 
easily calculate a value of a cell in the data Structure. 
0051. In addition, the present invention also provides 
Storage media Storing computer programs for making a 
computer function as the above-mentioned managing Sec 
tions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.052 FIG. 1 is a block diagram of the first embodiment 
according to the present invention. 
0053 FIG. 2 is a flowchart showing an operational 
example of data Structure editing Section 102. 
0054 FIG. 3 is a flowchart showing an operational 
example of calculation method editing section 103. 
0055 FIG. 4 is a flowchart showing an operational 
example of managing Section 104. 
0056 FIG. 5 is a flowchart showing an updating process 
performed by managing Section 104. 
0057 FIG. 6A is a diagram showing a structural example 
of data structure network storage section 106, and FIG. 6B 
shows a general data Storage Situation in the Section 106. 
0058 FIG. 7 is a diagram showing an example of the 
display screen of display section 108. 
0059 FIG. 8 is a block diagram of another embodiment 
according to the present invention. 
0060 FIG. 9 is a flowchart showing an operational 
example of data structure cell editing section 902. 
0061 FIG. 10 is a flowchart showing an operational 
example of calculation method editing section 903. 
0062 FIG. 11 is a flowchart showing an operational 
example of managing Section 904. 
0063 FIG. 12 is a flowchart showing an updating pro 
ceSS performed by managing Section 904 in detail. 
0064 FIG. 13A is a diagram showing a structural 
example of data structure cell network storage section 906, 
and FIG. 13B shows a general data storage situation in the 
Section 906. 

0065 FIG. 14 is a diagram showing an example of the 
display screen of display section 908. 
0066 FIG. 15 is a diagram showing another example of 
the display screen of display section 908. 
0067 FIG. 16 is a block diagram showing a hardware 
structure of the data calculators shown in FIGS. 1 and 8. 

0068 FIG. 17 is a block diagram showing a structural 
example of conventional spread-sheet type data calculator 
2O1. 
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0069 FIG. 18 is a diagram showing an example of the 
display Screen in data calculator 201. 
0070 FIG. 19 is a block diagram showing an example of 
conventional non-restricted processing type data calculator 
301. 

0071 FIG. 20 is a diagram showing an example of the 
display screen in data calculator 301. 
0.072 FIG. 21 is a diagram for explaining a problem of 
the conventional Spread-sheet type data calculator 201. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0073. The embodiments of the present invention will be 
explained in detail with reference to the drawings. 

0.074 FIG. 1 is a block diagram of data calculator 101 as 
an embodiment according to the present invention. The data 
calculator 101 comprises data structure editing Section 102, 
calculation method editing Section 103, managing Section 
104, calculating section 105, data structure network storage 
section 106, input section 107 Such as a keyboard, mouse, or 
the like, and display section 108 Such as a CRT. 

0075. The data structure editing section 102 has the 
following functions Such that: 

0.076 (i) when a user intends to input a new data structure 
as a list, table, graph, or the like, Via input Section 107 (see 
arrow 1B), the section 102 transfers change information (see 
arrow 1H), which includes the name and the substance of the 
input data Structure, to managing Section 104, 

0.077 (ii) when a user intends to revise a data structure 
via input section 107 (see arrow 1C), the section 102 
transferS change information, which includes the name and 
the Substance of the revised data Structure, to managing 
Section 104, and 

0078 (iii) when change information is transferred from 
managing section 104 (see arrow 1G), the section 102 
changes the display relating to the data structure according 
to the transferred information (see arrow 1A). 
007.9 The calculation method editing section 103 has the 
following functions Such that: 

0080 (i) when a user inputs a calculation method for 
generating a new data Structure and a name of the new data 
structure via input section 107 (see arrow 1E), the section 
103 transfers change information (see arrow 1I), which 
includes the above input data, to managing Section 104, and 

0081 (ii) when a user revises the calculation method 
which was already input via input section 107 (see arrow 
1F), the section 103 transfers change information (see arrow 
1I), which includes the revised calculation method and the 
name of the revised data Structure, to managing Section 104. 

0082 In the data structure network storage section 106, 
generated data Structures, calculation methods used for 
generating the above data Structures, and other existing data 
Structures used for generating the above data Structures are 
Stored in a format by which dependence relationships 
between these data can be detected. In the present embodi 
ment, each piece of information is Stored using a data 
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Structure network format in which data Structures are 
regarded as "nodes' while calculation methods are regarded 
as "arcs. 

0083. The calculating section 105 has a function of 
performing calculations between data Structures. 
0084. The managing section 104 has a function such that 
when change information (see arrow 1H or 1I) is provided 
from data Structure editing Section 102 or calculation 
method editing section 103, the section 104 performs a 
recalculation (using calculating Section 105) necessary for 
always maintaining a situation in which data in the data 
Structure as an output result of a calculation according to the 
newest calculation method equals the result data of a cal 
culation using the newest data in the data Structure as an 
input of the above calculation using the newest method. The 
managing Section also has a function of redisplaying results 
of recalculation via data structure editing Section 102 (see 
arrows 1G and 1A). 
0085 FIG. 2 is a flowchart showing an operational 
example of data structure editing section 102, FIG. 3 is a 
flowchart showing an operational example of calculation 
method editing section 103, FIG. 4 is a flowchart showing 
an operational example of managing section 104, FIG. 5 is 
a flowchart showing an updating process performed by 
managing Section 104, FIG. 6A is a diagram showing a 
Structural example of data Structure network Storage Section 
106, FIG. 6B shows a general data storage situation in the 
section 106, and FIG. 7 is a diagram showing an example of 
the display Screen of display Section 108. Hereinbelow, 
operations of the present embodiment will be explained with 
reference to each figure. 
0086) The display screen shown in FIG. 7, as in the 
examples shown in FIGS. 18 and 20, relates to data for two 
branch offices of a company and indicates results of calcu 
lations in which Sales Volume per an employee is calculated 
for each branch office, based on data relating to the Sales 
volume and the number of employees in both branch offices 
for the present and previous year. 

0087. The display screen as shown in FIG. 7 includes 
parts Such as menu 601 by which a user designates a kind of 
calculation methods of the data structure, name entry 602 for 
designating a name of a data Structure to be newly desig 
nated, and lists 604, 605 and tables 606, 607, 608 as data 
Structures. These data Structures are displayed in a format of 
the multi-window system. 
0088 First, a user inputs list 604 having name 
“BRANCH” by using input section 107 (see arrow 1B). 
0089. When list 604 of name “BRANCH” is input (see 
steps S21 and S22), data structure editing section 102 
provides change information, which includes the name 
“BRANCH' and substantial data of the list 604, to managing 
section 104 (see step S23). 
0090 When the managing section 104 receives the above 
change information from data Structure editing Section 102 
(see steps S41 and S42 in FIG. 4), section 104 updates the 
content of data structure network Storage Section 106 (see 
step S43). In this example, as shown in FIG. 6A, substantial 
data of list 604 of name “BRANCH are stored into data 
Structure network Storage Section 106. After that, the man 
aging Section 104 acquires a list of data Structures which 
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depend on list 604 and which belong to a layer being one 
layer lower than that of list 604 based on the data structure 
network Stored in the data Structure network Storage Section 
106 (see step S44). The managing section 104 then tries to 
perform an updating process with respect to each acquired 
data structure (see Step S45). However, in this example, no 
data Structure depending on list 604 exists; thus, no updating 
proceSS relating to the data Structure is performed. 
0091 After that, the user inputs list 605 of name “YEAR” 
by using input section 107 (see arrow 1B). Accordingly, 
Similar operations to those explained above are performed in 
data Structure editing Section 102 and managing Section 104, 
and list 605 of name “YEAR’ is stored in data structure 
network storage section 106 as shown in FIG. 6A. 
0092. The user then selects “MAKE NEW TABLE” in 
menu 601 and inputs to name entry 602 a name “SALES 
VOLUME” of a table to be newly generated, and further 
inputs to calculation method entry 603 a calculation method 
*=TABLE BRANCH+“TOTAL", YEAR+“TOTAL”". In 
this way, the user directs that a table 606 of name “SALES 
VOLUME" be newly made (see arrow 1E). The above 
calculation method “=TABLE BRANCH+“TOTAL", 
YEAR+"TOTAL'I' indicates to make a table structure 
having the elements included in list 605 and name “TOTAL 
as item names in the horizontal line (i.e., as column headers) 
and also having the elements included in 604 and name 
“TOTAL" as item names in the vertical line (i.e., as row 
headers). 
0093. When the calculation method editing section 103 is 
instructed to generate table 606 (see steps S31 and S32 in 
FIG. 3), the section 103 provides change information (1I), 
which includes the name “SALES VOLUME” of table 606 
and the above-described calculation method “=TABLE 
BRANCH+“TOTAL', YEAR+“TOTAL'', to managing 

section 104 (see step S33). 
0094. When the managing section 104 receives the above 
change information (1I) from calculation method editing 
section 103 (see steps S41 and S42 in FIG. 4), the section 
104 updates the content of data Structure network Storage 
Section 106 (see Step S46). In this example, managing 
Section 104 stores calculation method “=TABLE 
BRANCH+“TOTAL, YEAR+“TOTAL” A into data 
Structure network Storage Section 106, as information in 
connection with lists 604 and 605, as shown in FIG. 6A. 

0.095. After that, the managing section 104 performs an 
updating process with respect to the data Structure indicated 
by the change information (1I) (i.e., table 606 of name 
“SALES VOLUME") (see step S47). 
0.096 Operations performed in this updating process of 
step S47 will be explained in detail with reference to the 
flowchart of FIG. 5. 

0097 First, with reference to the data structure network, 
a calculation method and data Structures used for making 
table 606 of name “SALES VOLUME" are acquired (see 
Step S51). In the case of this example, the managing Section 
104 acquires calculation method “=TABLE BRANCH+ 
“TOTAL, YEAR+“TOTAL” A and lists 604 and 605. 
0.098 After that, the managing section 104 makes table 
606 of name “SALES VOLUME based on calculation 
method A and lists 604 and 605 acquired in step S51, and 

Dec. 6, 2001 

further updates the content of data Structure network Storage 
section 106 (see step S52). In the case of this example, 
managing section 104 generates table 606 and adds the table 
to the content of data Structure network Storage Section 106 
in connection with calculation method A, as shown in FIG. 
6A. Here, if the same data Structure as the generated data 
Structure has already been Stored in data structure network 
storage section 106, the “same” one is replaced with the data 
structure generated in step S52. Furthermore, if cell values 
are necessary when a data Structure is generated in Step S52, 
then the managing Section 104 provides a relevant calcula 
tion method and the data Structure itself to calculation 
Section 105 So as to make the section 105 calculate the value 
of each cell, and completes the data Structure using the 
calculated results. 

0099. The managing section 104 then provides change 
information (1G), which includes substantial data of table 
606 generated in step S52, to data structure editing section 
102 (see step S53). 
0100 When the above change information (1G) is pro 
vided to the data structure editing section 102 (see steps S21 
and S22 in FIG. 2), the section 102 displays the newly 
generated table 606 in display section 108 (see step S25). 
Here, only header parts (that is, only the frame part) of table 
606 are displayed and the value of each cell is not shown. 
0101 The managing section 104 then refers to the data 
Structure network and acquires the list of one-layer lower 
data Structures So as to perform an updating process with 
respect to the data structures shown by the list (see step S54). 
However, in this example, no data Structure depending on 
table 606 exists; thus, no updating proceSS is performed. 
0102) After the user makes table 606 of name “SALES 
VOLUME", the user selects “MAKE NEW TABLE” in 
menu 601 and inputs a name “NUMBER OF EMPLOY 
EES' of table 607 to be newly generated into name entry 
602, and further inputs calculation method “=TABLE 
BRANCH+“TOTAL, YEAR+“TOTAL.” into calculation 
method entry 603. In this way, the user directs that table 607 
of name “NUMBER OF EMPLOYEES” be newly generated 
(see arrow 1E). 
0103). Accordingly, operations similar to those explained 
above are performed. As a result, calculation method 
*=TABLE BRANCH+“TOTAL", YEAR+“TOTAL”” B is 
Stored into data Structure network Storage Section 106 as 
information in connection with lists 604 and 605, as shown 
in FIG. 6A. Additionally, table 607 of name “NUMBER OF 
EMPLOYEES' is stored in connection with calculation 
method B, and the frame of table 607 is displayed in display 
Section 108. 

0104. After that, the user selects “CHANGE DATA 
STRUCTURE" in menu 601 and inputs name “SALES 
VOLUME” of table 606 in name entry 602, and inputs the 
value of each cell of table 606. 

0105. When the values of the cells of table 606 are input 
(see steps S21 and S22 in FIG. 2), the data structure editing 
section 102 provides change information (1H), which 
includes the name “SALES VOLUME” of table 606 and the 
table 606 in which the value of each cell has already been 
input, to managing Section 104 (see Step S23). 
0106 When the managing section 104 receives the above 
change information (1H) (see steps S41 and S42 in FIG. 4), 
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the Section 104 updates the data structure network (see Step 
S43). In the case of this example, managing Section 104 
replaces table 606 (having only a frame) stored in the data 
structure network storage section 106 with the substance of 
table 606 (in which the values of the cells have already been 
input), which is included in change information (1H). 
0107 After the user inputs the value of each cell of table 
606, the user next inputs a value of each cell of table 607 of 
name “NUMBER OF EMPLOYEES” in the display screen 
of display section 108. In this way, operations similar to 
those explained above are performed, and table 607 (having 
only a frame part) Stored in data structure network Storage 
section 106 is replaced with table 607 each cell of which has 
already been Set. 
0108 Lastly, the user selects “MAKE NEW TABLE” 
again in menu 601 and inputs a name “VOLUME/EM 
PLOYEES” of table 608 to be newly generated into name 
entry 602, and further inputs calculation method “=SALES 
VOLUME/NUMBER OF EMPLOYEES', which indicates 
how to make table 608, into calculation method entry 603, 
by which the user directs that the table 608 be generated. 
Here, the above calculation method “=SALES VOLUME/ 
NUMBER OF EMPLOYEES' indicates to make a table 
which has the same item names (i.e., the same headers) as 
those of tables 606 and 607 of names “SALES VOLUME 
and “NUMBER OF EMPLOYEES', and each cell of which 
is set to be a value obtained by dividing the value of a 
corresponding cell existing in the corresponding position in 
table 606 of “SALES VOLUME" by the value of a corre 
sponding cell at the corresponding position in table 607 of 
“NUMBER OF EMPLOYEES. 

0109). When it is directed that table 608 of name “VOL 
UME/EMPLOYEES” be generated (see steps S31 and S32), 
the calculation method editing Section 103 provides change 
information (1I), which includes the name “volume/employ 
ees of table 608 and the above calculation method “SALES 
VOLUME/NUMBER OF EMPLOYEES', to managing 
section 104 (see step S33). 
0110. When the managing section 104 receives the above 
change information (1I) from calculation method editing 
section 103 (see steps S41 and S42 in FIG. 4), the section 
103 updates the data structure network (see step S46). In this 
example, the managing Section 104 Stores calculation 
method “SALES VOLUMENUMBER OF EMPLOYEES' 
C as information in connection with tables 606 and 607, as 
shown in FIG. 6A (see step S46). 
0111. The managing section 104 then performs an updat 
ing process with respect to the data structure (i.e., table 608 
of name “VOLUME/EMPLOYEES) shown by the change 
information (1I) (see step S47). 
0112 In the updating process in Step S47, managing 
Section 104 first acquires a calculation method and data 
structures necessary for making table 608 with reference to 
the data structure network, as shown in the flowchart of FIG. 
5 (see step S51). In this example, managing section 104 
acquires calculation method “SALES VOLUME/NUMBER 
OF EMPLOYEES' C and tables 606 and 607 of names 
“SALES VOLUME and “NUMBER OF EMPLOYEES. 

0113. The managing section 104 then generates table 608 
of name “VOLUME/EMPLOYEES' based on method C 
and tables 606 and 607 acquired in step S51 and updates the 
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data structure network (see Step S52). In this example, the 
value of each cell is necessary when table 608 is generated. 
Therefore, managing Section 104 provides calculation 
method C and tables 606 and 607 to calculating section 105 
So as to make the section 105 calculate the value of each cell 
of table 608, and makes table 608 by using calculated 
results. In addition, into data Structure network Storage 
section 106, generated table 608 of name “VOLUME/ 
EMPLOYEES' is stored in connection with the calculation 
method C, as shown in FIG. 6A. 
0114. After that, managing section 104 provides change 
information (1G) including table 608, generated in step S52, 
to data structure editing section 102 (see step S53). 
0.115. When the data structure editing section 102 
receives the above change information (1G) (see Steps S21 
and S22 in FIG. 2), the section 102 displays the newly 
generated table 608 in display section 108 (see step S25). 
0116. The managing section 104 then refers to the data 
Structure network, and acquires a list of one-layer lower data 
Structures and tries to perform an updating process for the 
data structures indicated by the list (see step S54). However, 
in this example, no data Structure being dependent on table 
608 exists, thus, no updating proceSS is performed. 
0117. According to the above operations, table 608 of 
name “VOLUME/EMPLOYEES', which shows a sales 
Volume per an employee, is generated, as shown in FIG. 7. 
0118. After that, if it is necessary to add a new item of 
Nagoya branch office to table 608, the user adds element 
“NAGOYA to list 604 on the display screen of display 
Section 108. 

0119) When “NAGOYA" is added to list 604 (see steps 
S21 and S22), the data structure editing section 102 provides 
change information (1H), which includes the name 
“BRANCH' and substantial data of list 604, to managing 
section 104 (see step S24). 
0120 When the managing section 104 receives the 
change information (1H) (see steps S41 and S42 in FIG. 4), 
the section 104 updates the content of the data structure 
network storage section 106 (see step S43). In the operation 
of this example, list 604 which has already been stored (and 
which does not include data of Nagoya) is replaced with new 
list 604 in the above change information (1H) (which 
includes data of Nagoya). 
0121. After that, the managing section 104 refers to data 
Structure network Storage Section 106 and acquires a list of 
one-layer lower data structures which depend on list 604 of 
name “BRANCH” (see step S44). In this example, the 
acquired list includes names “SALES VOLUME” and 
“NUMBER OF EMPLOYEES. 

0.122 The managing section 104 then performs an updat 
ing process with respect to tables 606 and 607 of names 
“SALES VOLUME and “NUMBER OF EMPLOYEES 
(see step S45). In this way, a line of header “NAGOYA” is 
added to each of tables 606 and 607 of names “SALES 
VOLUME" and “NUMBER OF EMPLOYEES” (see steps 
S51-S53 in FIG. 5). Furthermore, by performing the process 
in step S54, a line of header “NAGOYA” is added to table 
608 of “VOLUME/EMPLOYEES'. After that, when the 
user provides a value to each cell in the line “NAGOYA” of 
each table 606 and 607, operations similar to those explained 



US 2001/0049683 A1 

above are performed and each cell in line “NAGOYA' of 
table 608 of name “VOLUME/EMPLOYEES' is set to be a 
Suitable value. 

0123. On the other hand, while the screen as shown in 
FIG. 7 is displayed in display section 108, a user may select 
“CHANGE CALCULATION METHOD” in menu 601, 
provide a name “SALES VOLUME” of table 606 in name 
entry 602, whose calculation method is going to be revised, 
and provide a revised calculation method in calculation 
method entry 603. Accordingly, revision of the calculation 
method is indicated, and the following operations are per 
formed. 

0.124. When the calculation method editing section 103 is 
instructed to revise the calculation method (see steps S31 
and S32 in FIG. 3), the section 103 provides change 
information, which includes the name “SALES VOLUME” 
of revised table 606 and the revised calculation method, to 
managing Section 104 (see Step S34). 
0.125. In this way, the managing section 104 replaces 
calculation method A as shown in FIG. 6A with the revised 
calculation method (see steps S41, 42, and 46 in FIG. 4). 
After that, the managing section 104 revises table 606 
according to the revised calculation method, and replaces the 
table stored in data structure network storage section 106 
with the revised table and displays the revised table in 
display section 108 (see steps S51-S53 in FIG. 5). The 
managing Section 104 then performs the process in Step S54, 
by which the value of each cell of table 608 of name 
“VOLUME/EMPLOYEES' is recalculated. 

0.126 On the other hand, if the user hopes to finish the 
processing of the data calculator, the user inputs a finish 
command using input Section 107. In this way, data structure 
editing Section 102 provides a termination event to calcu 
lation method editing Section 103, managing Section 104, 
and calculating section 105 (see steps S21, S22, and S26) so 
as to complete the operations of each section 103,104, and 
105. The data structure editing section 102 then terminates 
the operations of itself. 
0127. In the present embodiment, each data structure is 
managed using a format of the multi-window System; thus, 
it is convenient when it is necessary to calculate multiple 
data Structures and to respectively display or print the plural 
data. On the other hand, similar to ordinary multi-window 
Systems, the present System has functions Such as changing 
of a window size, transforming a window into an icon, and 
moving a window. Therefore, it is possible to arrange and 
display only the desired data Structures in an easily observed 
format. 

0128. Additionally, in the present embodiment, not only 
the following operation is possible in which if the value of 
any cell of tables 606 and 607 of names “SALES VOL 
UME" and “NUMBER OF EMPLOYEES” is changed, then 
the value of each corresponding cell of table 608 of name 
“VOLUME/EMPLOYEES” is automatically recalculated 
and changed, but also the following operation is possible in 
which even if a structural change relating to tables 606-608 
(i.e., a change of their frames) is caused according to a 
change of addition or deletion of an element in lists 604 and 
605, each dependence relationship can be maintained 
according to automatic recalculation. Therefore, there 
occurs an effect Such that revision by a user is unnecessary 
in this case. 
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0129. As explained above, the present system has func 
tions of designation of each calculation method between 
data Structures and of recalculation based on dependence 
relationships of the data structures, by which complex 
relationships between various kinds of data can be repre 
Sented and it is possible to easily cope with a change of the 
data Structure. 

0.130 FIG. 8 is a block diagram showing another 
embodiment of the data calculator (901) according to the 
present invention. The data calculator 901 comprises data 
Structure cell editing Section 902, calculation method editing 
section 903, managing section 904, calculating section 905, 
data Structure cell network Storage Section 906, input Section 
907 Such as a keyboard, mouse, or the like, and display 
Section 908 Such as a CRT. 

0131 The data structure cell editing section 902 has the 
following functions Such that: 
0132 (i) when a user indicates the input of a new data 
Structure Such as a list, table, or a graph by using input 
section 907 (see arrow 9B), the section 902 provides change 
information (see arrow 9H), which includes the name and 
Substantial data of the input data Structure, to managing 
section 904; 

0133 (ii) when a user indicates revision of a target data 
structure by using input section 907 (see arrow 9C), the 
section 902 provides change information (9H), which 
includes the name and Substantial data of the revised data 
Structure, to managing Section 904; 
0134 (iii) when a user indicates revision of a target cell 
by using input section 907 (see arrow 9C), the section 902 
provides change information (9H), which includes informa 
tion indicating the revised cell (that is, the name of the data 
Structure and the position of the cell) and the relevant value, 
and 

0135 (iv) when change information (see arrow 9G) is 
provided from managing section 904, the section 902 
changes the display of data Structures based on this change 
information (see arrow 9A). 
0.136 The calculation method editing section 903 has the 
following functions Such that: 
0137 (i) when a user inputs a calculation method for 
generating a new data Structure and a name of the data 
structure to be newly generated by using input section 907 
(see arrow 9E), the section 903 provides change information 
(See arrow 9I), which includes the input data, to managing 
section 904; 

0138 (ii) when a user revises the calculation method, 
which was already input So as to generate the data Structure 
which was also already input (see arrow 9F), the section 903 
provides change information (See arrow 9I), which includes 
the revised calculation method and the name of the revised 
data Structure, to managing Section 904: 
0139 (iii) when a user inputs a cell pattern indicating a 
cell to be set to a value, a calculation method for calculating 
the value of the cell indicated by the cell pattern, and the 
name of the data structure in which the cell indicated by the 
above cell pattern exists (see arrow 9E), the section 903 
provides change information (9I), which includes these 
input data, to managing Section 904; and 
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0140 (iv) when a user revises the calculation method, 
which was already input So as to calculate the value of each 
cell, by using input section 907, the section 903 provides 
change information (see arrow 9I), which includes the 
revised calculation method and information indicating the 
revised cell pattern, to managing Section 904. 
0.141. In the data structure cell network storage section 
906, each generated data Structure, the calculation method 
used when the above data Structure was generated based on 
another data Structure, Said another data Structure, a cell 
pattern indicating a cell which was Set to a value using a 
value of another cell existing in the same data Structure, and 
the calculation method used for calculating the value of the 
cell indicated by the above cell pattern are Stored in a format 
by which the dependence relationships of these Stored data 
can be known. In the present embodiment, the above infor 
mation is Stored using a format of the data Structure cell 
network in which the data Structures and cell patterns are 
regarded as nodes, while each calculation method is 
regarded as an arc. 
0142. The calculating section 905 has a function of 
performing calculations between the data Structures and also 
between the cells. 

0143. The managing section 904 has the following func 
tions such that when change information (see arrows 9H and 
9I) is provided from data structure cell editing section 902 
and calculation method editing section, the section 904 
instructs calculating section 905 to perform the recalculation 
necessary for always maintaining a situation in which data 
in the data structure or the cell as an output result of a 
calculation according to the newest calculation method 
equals the result data of a calculation using the newest data 
in the data Structure or the cell as an input of the above 
calculation using the newest method, and that section 904 
makes the calculated results be redisplayed using data 
structure cell editing section 902 (see arrow 9A). 
014.4 FIG. 9 is a flowchart showing an operational 
example of data structure cell editing section 902, FIG. 10 
is a flowchart showing an operational example of calculation 
method editing section 903, FIG. 11 is a flowchart showing 
an operational example of managing section 904, FIG. 12 is 
a flowchart showing an updating process performed by 
managing section 904 in detail, FIG. 13A is a diagram 
showing a structural example of data Structure cell network 
storage section 906, FIG. 13B shows a general data storage 
situation in the section 906, and FIG. 14 is a diagram 
showing an example of the display Screen of display Section 
908. Hereinbelow, operations of the present embodiment 
will be explained with reference to each figure. 
0145 The display screen shown in FIG. 14 shows data 
for two branch offices of a company and shows results of 
calculations in which table 808 is calculated based on data 
of the Sales Volumes and the number of employees in the two 
branch offices for the present and previous year. 
0146 The display screen as shown in FIG. 14 includes, 
as in the display screen of FIG. 7, parts such as a menu for 
Selecting the kind of method for calculating data Structures, 
a name entry for designating a name of a new data structure, 
a calculation method entry for inputting details of the 
relevant calculation method, and each data structure 804 
808. These data structures 804-808 are displayed using a 
format of the multi-window system. 

Dec. 6, 2001 

0147 A user first inputs list 804 of name “BRANCH” by 
using input section 907 (see arrow 9B). 
0148 When the list 804 of name “BRANCH” is input 
(see steps S91 and S92 in FIG. 9), the data structure cell 
editing section 902 provides change information, which 
includes the name “BRANCH' and Substantial data of the 
input list 804, to managing section 904 (see step S93). 

0149 When the managing section 904 receives the above 
change information from data Structure cell editing Section 
902 (see steps S111 and S112 in FIG. 11), the section 904 
updates the content of data Structure cell network Storage 
section 906 (see step S113). In this example, the substance 
of list 804 of name “BRANCH is stored into data structure 
cell network storage section 906, as shown in FIG. 13A. 
After that, the managing Section 904 acquires lists of data 
structures and cell patterns which depend on list 904 and 
which are one-layer lower than that of list 904, based on the 
data structure cell network Stored in data Structure cell 
network storage section 906 (see step S114). The managing 
Section 904 tries to perform an updating process based on the 
acquired lists (see Step S115). However, in this example, no 
data structure and no cell pattern being dependent on list 804 
exist; thus, no updating process is performed. 

0150. After that, the user inputs list 805 of name “YEAR” 
via input section 907 (see arrow 9B). In this way, operations 
Similar to those described above are performed in data 
structure cell editing section 902 and managing section 904, 
and list 805 of name “YEAR’ is stored into data structure 
cell network storage section 906, as shown in FIG. 13A. 

0151. The user then selects “MAKE NEW TABLE” in 
the menu, provides a name “SALES VOLUME” of table 
806 to be newly generated in the name entry, and provides 
a calculation method “=TABLE BRANCH+“TOTAL", 
YEAR+“TOTAL'” to the calculation method entry. In this 
way, the user directs that table 806 of name “SALES 
VOLUME" be newly generated (see arrow 9E). 

0152. When the calculation method editing section 903 is 
commanded to generate table 806 (see steps S101 and S102 
in FIG. 10), the section 903 provides change information 
(91), which includes the name “SALES VOLUME” of table 
806 and the above calculation method “=TABLE 
BRANCH+“TOTAL', YEAR+“TOTAL'', to managing 
section 904 (see step S103). 
0153. When the managing section 904 receives the above 
change information (9I) from the calculation method editing 
section 903 (see steps Sill and S112 in FIG. 11), the 
managing Section 904 updates the data Structure cell net 
work (see Step S116). In this example, the managing Section 
904 stores calculation method “=TABLE BRANCH+“TO 
TAL', YEAR+“TOTAL D into data structure cell net 
work storage section 906 in connection with lists 804 and 
805. 

0154) After that, managing section 904 performs an 
updating process with respect to the data structure indicated 
by the change information (9I) (that is, table 806 of name 
“SALES VOLUME") (see step S117). 
O155 Operations performed in the updating process of 
step S117 will be explained in detail with reference to the 
flowchart of FIG. 12. 
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0156 First, a calculation method and data structures used 
for generating table 806 of name “SALES VOLUME" are 
acquired with reference to the data Structure cell network 
(see Step S121). In the case of this example, managing 
section 904 acquires calculation method “=TABLE 
BRANCH+“TOTAL, YEAR+“TOTAL D and lists 804 
and 805. 

O157. After that, managing section 904 generates table 
806 of name “SALES VOLUME based on the calculation 
method D and lists 804 and 805 which were acquired in the 
above step S121, and further updates the content of the data 
structure cell network storage section 906 (see step S122). In 
this example, managing section 904 generates table 806 and 
adds the table to data Structure cell network Storage Section 
906 in connection with calculation method D, as shown in 
FIG. 13A. In this step, only header parts are generated but 
each cell has no value. 

0158. The managing section 904 then provides change 
information (9G), which includes the substance of table 806 
generated in Step S122, to data structure cell editing Section 
902 (see step S123). 
0159. When the data structure cell editing section 902 
receives the above change information (9G) (see steps S91 
and S92 in FIG. 9), the section 902 displays the newly 
generated table 806 in display section 908 (see step S95). 
0160. After that, managing section 904 refers to the data 
Structure cell network, and acquires one-layer lower data 
structures and cell patterns which depend on table 806. The 
managing section 904 tries to perform an updating process 
with respect to Such data Structures and cell patterns indi 
cated by the lists (see step S124). However, in this example, 
no data structure or cell pattern depending on table 806 
exists; thus, no updating process is performed. 
0161. After making table 806 of name “SALES VOL 
UME", the user select “MAKE NEW TABLE' in the menu, 
provides a name “NUMBER OF EMPLOYEES” of table 
807 to be newly generated to the name entry, and provides 
a calculation method “=TABLE BRANCH+“TOTAL", 
YEAR+“TOTAL'” to the calculation method entry, by 
which the user directs that table 807 of name “NUMBER OF 
EMPLOYEES” be newly generated (see arrow 9E). 
0162. In this way, operations similar to those explained 
above are performed. As a result, calculation method 
“TABLE BRANCH+“TOTAL”, YEAR+“TOTAL E is 
Stored into the data Structure cell network Storage Section 
906 in connection with lists 804 and 805, as shown in FIG. 
12, and simultaneously, table 807 of name “NUMBER OF 
EMPLOYEES' is stored in connection with calculation 
method E. Then, the frame of table 807 is displayed in 
display section 908. 
0163. After that, the user selects “CHANGE DATA 
STRUCTURE" in the menu, provides name “SALES VOL 
UME” of table 806 to the name entry, and inputs a value to 
each cell belonging to each year of each branch office in 
table 806. 

0164. When the value of each cell of table 806 is input 
(see steps 91 and S92 in FIG. 9), the data structure cell 
editing section 902 provides change information (9H), 
which includes the name “SALES VOLUME and the 
substance of table 806, to managing section 904 (see step 
S94). 
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01.65 When the managing section 904 receives the above 
change information (9H) (see steps S111 and S112 in FIG. 
11), the section 904 updates the data structure cell network 
(see step S113). In this example, managing section 904 
replaces table 806 (comprising only a frame) stored in data 
structure cell network storage section 906, with the Sub 
stance of table 806 (that is, the table in which the cells of 
each year in each branch office have been set) which is 
included in change information (9H). 
0166. After the user inputs values of cells of each year in 
each branch office in table 806, the user further inputs the 
values of cells of each year in each branch office in table 807 
of name “NUMBER OF EMPLOYEES” on the display 
screen in display section 908. In this way, operations similar 
to those explained above are performed, and table 807 
(having only a frame) stored in data structure cell network 
storage section 906 is replaced with the substance of table 
807 (in which the cells of each year in each branch office 
have been set) included in change information (9H). 
0167. After that, the user selects “SALES VOLUME", 
the name of table 806, in data structure menu 801; provides 
a cell pattern “(TOTAL, 21: BRANCH)", which indicates 
each cell to which a calculated result is provided, to cell 
pattern entry 802; and provides a calculation method 
“=SSUM (22:YEAR, 21)” to cell calculation method entry 
803, by which the user directs that each cell in table 806 
indicated by the above cell pattern be revised according to 
the above calculation method (see arrow 9F). Here, the 
expression “21: BRANCH' in the above cell pattern indi 
cates a variable “1” which matches any element in list 804. 
The calculation method “=SUM (22:YEAR, 21)” indicates 
to calculate a total value of the cells in all columns, which 
suit the pattern “22:YEAR” and which exist in the same line 
as a target cell designated by variable “21”. Here, the pattern 
“22:YEAR” matches any element of list 805. Accordingly, 
representation of the above commands is Such that the 
“TOTAL cell of each branch office should be set to be a 
total of the values belonging to each year of the relevant 
branch office. 

0.168. In this way, calculation method editing section 903 
provides change information (9I), which includes informa 
tion indicating the revised cell pattern and the calculation 
method, to managing section 904 (see steps S101, S102, 
S104 in FIG. 10). 
0169. When managing section 904 receives the above 
change information (9I) (see steps S111 and S112 in FIG. 
11), the section 904 updates the content of data structure cell 
network storage section 906 (see step S116). In this case, 
managing Section 904 Stores calculation method F in con 
nection with table 806 and also stores cell pattern G in 
connection with calculation method F and table 806, as 
shown in FIG. 13A. 

0170 After that, managing section 904 acquires calcula 
tion method F of cell pattern G and the values of cells used 
for the relevant calculation from data Structure cell network 
storage section 906 (see step S121 in FIG. 12). The man 
aging section 904 then provides calculation method F and 
the cell values to calculating section 905 so as to calculate 
the value of each cell indicated by cell pattern G, and 
provides calculated values to each relevant cell (the 
“TOTAL” cell of each branch office) indicated by cell 
pattern G in table 806 which is stored in data structure cell 
network storage section 906 (see step S122). 
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0171 The managing section 904 then provides change 
information (9G), which includes information indicating the 
cell defined by the cell pattern and the calculated results, to 
data structure cell editing section 902 (see step S123). 
According to these operations, data Structure cell editing 
section 902 controls the display of the above calculated 
results in the "TOTAL cell of each branch office in table 
806 displayed in 908. 
0172. After that, managing section 904 acquires lists of 
one-layer lower data structures and cell patterns which 
should be revised according to the above Setting operations 
with respect to the cells. The managing section 904 tries to 
perform an updating process according to the content of the 
lists (see Step S124). However, in this example, Such a data 
Structure or cell pattern does not exist; thus, no updating 
proceSS is performed. 

0.173) The user then selects “SALES VOLUME", the 
name of table 806, as data structure menu 801; provides a 
cell pattern “(21, TOTAL)”, which indicates a cell to which 
a calculated result is input, to cell pattern entry 802; provides 
a calculation method “=SUM(21, 22:BRANCH)” to cell 
calculation method entry 803, by which the user directs that 
the value of the “TOTAL” cell in the last line in table 806, 
indicated by the cell pattern, be revised (see arrow 9F). Here, 
all cells which Suit the above cell pattern are respectively 
regarded as target cells, and calculations according to the 
calculation method are performed for the target cells. In this 
way, operations similar to those explained above are per 
formed, and into data structure cell network 906, the above 
calculation method “=SUM(21, 22:BRANCH). His stored 
in connection with table 806 and cell pattern “(21, TOTAL)” 
I is stored in connection with calculation method H and table 
806, and each “TOTAL” cell in the last line of table 806 is 
Set to be a relevant total value. 

0.174. After that, the user similarly directs that in table 
807 of name “NUMBER OF EMPLOYEES', a total value 
of each branch office and total values in the last line are 
respectively determined. In these operations, as shown in 
FIG. 13A, calculation methods “=SUM(22:YEAR, 21)” J 
and “=SUM(21, 22:BRANCH)” L are stored in connection 
with table 807, and cell patterns “(TOTAL, 1:BRANCH)” 
K and “(21, TOTAL)” M are stored in connection with 
calculation methods J and L, and table 807. 

0175. After all cells of tables 806 and 807 are set, the user 
selects “MAKE NEW TABLE” in the menu, provides a 
name “SUMMARY TABLE" to the name entry, provides a 
calculation method “=TABLE YEARx BRANCH+“TO 
TAL”), “SALES VOLUME"+"NUMBER OF EMPLOY 
EES”+“VOLUME/EMPLOYEES”” to the calculation 
method entry, by which the user directs that table 808 of 
name “SUMMARY TABLE' be made. Here, the above 
calculation methods indicates to make a hierarchical table in 
which column headers are two-step layered, where the first 
layer includes each element of list 805 (relating to the year), 
and regarding each year in this first layer, the Second layer 
includes each element of table 804 (relating to the branch 
office) and a “TOTAL” cell, and as row headers, “SALES 
VOLUME”, “NUMBER OF EMPLOYEES', and “VOL 
UME/EMPLOYEES” are provided. 
0176). In this way, operations similar to those explained 
above are performed, and the above calculation method 
“=TABLE YEARx BRANCH+“TOTAL”), “SALES VOL 
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UME'+*NUMBER OF EMPLOYEES'+“VOLUME/EM 
PLOYEES”” T is stored into data structure cell network 
storage section 906 in connection with lists 804 and 805, and 
table 808 is also stored in connection with calculation 
method T, as shown in FIG. 13A. Furthermore, table 808 is 
displayed in display section 908. 
0177. After that, the user sets data structure menu 801 to 
be “SUMMARY TABLE", the name of table 808; provides 
a cell pattern “(YEAR+?BRANCH, “SALES VOLUME")” 
to cell pattern entry 802; and provides a calculation method 
SALES VOLUME (“YEAR, BRANCH)” to cell calcula 
tion method entry 803, by which the user directs that the 
cells of the sales volume in table 808 be set. In this way, 
operations Similar to those explained above are performed, 
and the “SALES VOLUME’ cells in table 808 are set. 
Simultaneously, into data Structure cell network Storage 
section 906, calculation method “=SALES VOLUME 
(?YEAR, 2 BRANCH)” N is stored in connection with tables 
806 and 808; cell pattern “(YEAR+?BRANCH, “SALES 
VOLUME")” O is stored in connection with the calculation 
method N and table 808, as shown in FIG. 13A. 
0178 After that, the user selects name “SUMMARY 
TABLE', the name of table 808, in data structure menu 801; 
provides a cell pattern “(YEAR+?BRANCH, “NUMBER 
OF EMPLOYEES”)” to cell pattern entry 802; provides a 
calculation method “=NUMBER OF EMPLOYEES 
(?YEAR, 2 BRANCH)”, by which the user directs that the 
cells of the number of employees in table 808 be set. In this 
way, operations similar to those explained above are per 
formed, and the “NUMBER OF EMPLOYEES' cells in 
table 808 are set. Simultaneously, into data structure cell 
network storage section 906,calculation method “=NUM 
BER OF EMPLOYEES (YEAR, BRANCH)” P is stored 
in connection with tables 807 and 808; cell pattern 
“(YEAR+?BRANCH, “NUMBER OF EMPLOYEES”)” Q 
is stored in connection with the calculation method P and 
table 808, as shown in FIG. 13A. 
0179 Lastly, the user selects “SUMMARY TABLE", the 
name of table 808, in data structure menu 801; provides a 
cell pattern “(?, VOLUME/EMPLOYEES)” to cell pattern 
entry 802; and provides a calculation method “=(?, "SALES 
VOLUME")/(?,*NUMBER OF EMPLOYEES)”, by which 
the user directs that the cells in the last line of table 808 be 
set. Here, the special character “'?” in the cell pattern 
indicates a variable which matches any column header, and 
the expression “VOLUME/EMPLOYEES” indicates a con 
stant which only matches the row header “VOLUME/ 
EMPLOYEES'; thus, the cells in the last line of table 808 
are defined as target cells and are reverse displayed (refer to 
reference numeral 809 in FIG. 14). In the above calculation 
method, each target cell is set to be a value obtained by 
dividing the value of a corresponding cell relating to the 
sales volume in the relevant column having variable “?” 
(appearing in the cell pattern), by the value of a correspond 
ing cell relating to the number of employees in the same 
column. 

0180 Accordingly, operations similar to those explained 
above are performed, and each cell of the last line in table 
808 is set, and as shown in FIG. 13A, the above calculation 
method “=(?, “SALES VOLUME")/(?, “NUMBER OF 
EMPLOYEES)” R is stored in connection with table 808 
and cell pattern “(?, VOLUME/EMPLOYEES)” S is stored 
in connection with calculation method R and table 808. 
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0181. According to the above operations, table 808 of 
name “SUMMARY TABLE" is generated as shown in FIG. 
14. 

0182) If another item such as the Nagoya branch office 
should be added to table 808 at a later time, the user adds 
name “NAGOYA” to list 804 on the display screen of 
display section 908. 
0183) When “NAGOYA" is added to list 804 (see steps 
S91 and S92 in FIG. 9), the data structure cell editing 
section 902 provides change information (9H), which 
includes the name “BRANCH' and the substance of list804, 
to managing section 904 (see step S94). 
0184. When the managing section 904 receives change 
information (9H) (see steps S111 and S112 in FIG. 11), the 
section 904 updates the content of data structure cell net 
work storage section 906 (see step S113). In the operation of 
this example, the list 804 which has already been stored (and 
which does not include "NAGOYA) is replaced with new 
list 804 which is included in the above change information 
(9H) (and which thus includes “NAGOYA”). 
0185. After that, the managing section 904 refers to data 
Structure cell network Storage Section 906 and acquires a list 
of one-layer lower data structures which depend on list 904 
of name “BRANCH” (see step S114). In this example, in the 
acquired list, names “SALES VOLUME", “NUMBER OF 
EMPLOYEES', and “SUMMARY TABLE' are included. 
0186 The managing section 904 then performs updating 
operations with respect to tables 806, 807, and 808 of the 
names “SALES VOLUME”, “NUMBER OF EMPLOY 
EES", and “SUMMARY TABLE" (see step S115). In this 
way, a new line of header “NAGOYA' is added to each of 
table “SALES VOLUME'806 and table “NUMBER OF 
EMPLOYEES'807, and a new column corresponding to 
column header “NAGOYA” in the second layer is added 
below each of the first layer column headers relating to each 
year (see steps S121-S123 in FIG. 12). After that, managing 
Section 904 tries to perform updating operations with respect 
to cell patterns G, I, K, M, O, Q, and S which depend on 
tables 806, 807, and 808 (see step S124). However, the cell 
values necessary for performing Such operations are not 
determined; thus, no updating operation is performed. When 
the user sets each cell in the line "NAGOYA' in each of 
tables 806 and 807 at a later time, similar operations to those 
described above are performed, and the “TOTAL cells in 
tables 806 and 807 and all cells in the “NAGOYA columns 
in table 808 are recalculated and set. 

0187. In addition, regarding the display situation as 
shown in FIG. 14, if the user revises the value of a cell in 
table 806 (the cell being the one indicating the sales volume 
of the previous year for the Tokyo branch office) from “10” 
to “20” by using input section 907, data structure cell editing 
section 902 provides change information, which includes 
information indicating the relevant cell and its value, to 
managing section 904 (see steps S91, S92, and S95 in FIG. 
9). 
0188 In this way, managing section 904 changes the 
value of the above cell of table 806, stored in data structure 
cell network storage section 906, to “20” (see steps Sill, 
S112, and S116 in FIG. 11), and further recalculates and 
updates the values of cells which depend on the above cell 
and which are indicated by cell patterns G, I, 0, Q, and S (see 
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steps S121-S124 in FIG. 12). That is, the “TOTAL” cells in 
the vertical and horizontal lines in table 806, and the 
“TOTAL cells and the cells in the last line in table 808 are 
updated. Here, if it is directed that the operations of data 
calculator 901 be finished, data structure cell editing section 
902 provides a termination event to calculation method 
editing Section 903, managing Section 904, and calculating 
section 905 (see step S96). 
0189 In this embodiment, as in the first embodiment, 
each data Structure is managed according to a multi-Window 
System; thus, it is convenient when various data Structures 
are calculated and are respectively displayed and printed. 
Additionally, as shown in an ordinary multi-Window System, 
functions Such as changing a window size, transforming a 
window into an icon, and moving a window are provided; 
thus, it is possible to arrange only the necessary tables So that 
they are clearly shown. 
0190. Also in the present embodiment, as in the first 
embodiment, not only the following operation is possible in 
which if the value of any cell of tables 806 and 807 of names 
“SALES VOLUME and “NUMBER OF EMPLOYEES is 
changed, then the value of each corresponding cell of 
summary table 808 is automatically recalculated and 
changed, but also the following operation is possible in 
which even if a structural change relating to tables 806-808 
is caused according to a change of addition or deletion of an 
element in lists 804 and 805 of names “BRANCH' and 
“YEAR', each dependence relationship can be maintained 
according to automatic recalculation. 

0191 Therefore, there occurs an effect in that revision by 
a user is unnecessary in this case. 
0.192 On the other hand, in the conventional spread-sheet 
type data calculators, calculations between varied data Struc 
tures are difficult because it is difficult to represent such 
varied Structures using only positional relationships between 
the cells. However, in the present embodiment, Such calcu 
lations can easily be performed. 
0193 FIG. 15 is a diagram showing a display screen 
example (as shown in FIG. 14) relating to the embodiment 
shown in FIG. 8. Hereinbelow, using the display screen 
example of FIG. 15, various methods in use and various 
effects relating to the embodiment will be explained. 
0194 In the display screen in FIG. 15, various data 
structures are calculated based on Summary table 1001 in 
which name, age, SeX, height, and weight data of children are 
included. List 1002 of name “3 YEARS OLD" is made by 
extracting the headers (of the names of children) relating to 
the age of three from among headers of summary table 1001. 
This list can be obtained via a calculation formula "=LIST 
2:SUMMARY TABLE (AGE, 2) ==3”. 
0195) In the above formula, pattern variable “h” matches 
the row header of any cell having value '3' in the column 
of header “AGE”. The list 1003 of name "MALE’ can be 
calculated using a similar way. Therefore, the present System 
has an effect in which data Suitable for any necessary 
condition can be extracted. 

0196) The “AGE” table 1004 in FIG. 15 is made accord 
ing to a formula “=TABLE NAME”- “HEIGHT"+ 
“WEIGHT", SUMMARY TABLE (AGE, 2)”. The table 
1004 has column headers “NAME”, “HEIGHT, and 
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“WEIGHT, and has row headers which consist of a list of 
different data included in the “AGE” column in summary 
table 1001. Here, a Summarizing operation for removing 
overlapping data regarding all data in the AGE column of 
summary table 1001 is performed and results of this opera 
tion are provided as the row headers of “AGE” table 1004. 
Accordingly, it is possible to use an element for determining 
the Structure itself of a data Structure, like headers as results 
of a Summarizing operation. 

0197) Also in the “AGE” table 1004 in FIG. 15, plural 
data are registered in each cell. These data are calculated by 
a cell pattern “(?ITEM, 2AGE)” which matches any cell and 
a cell calculating formula “=SUMMARY TABLE (?ITEM, 
?:SUMMARY TABLE (AGE.2)==?YEARS OLD)". This 
formula means to put the values of all cells in Summary table 
1001 which satisfy the following conditions together, the 
conditions Such as: 

0198 (i) having the same column header (i.e., any one of 
“NAME”, “HEIGHT", and “WEIGHT”) as a target cell (in 
table 1004); 
0199 (ii) the corresponding age data agreeing with the 
value indicated by the pattern variable “YEARS OLD” 
(that is, each row header of “AGE” table 1004). As 
explained above, it is possible to make a data Structure in 
which plural data Suitable for desired conditions are 
included in a cell. 

0200. The table of “AVERAGE BY AGE” in FIG. 15 is 
generated by taking the average of values in each cell in the 
“HEIGHT and “WEIGHT' columns in the “AGE” table 
1004. These averages are calculated by formula “=AVE 
AGE TABLE (“HEIGHT"+"WEIGHT", 2)”. In this cal 
culation, an average regarding each Set of a plurality of data 
stored in each cell of the “AGE” table 1004 is calculated, 
and using the results, a new table “AVERAGE BY 
AGE'1006 is generated, whose structure is similar to that of 
the “AGE table 1004 but which does not include the 
column of header “NAME included in table 1004. In the 
table of “AVERAGE BY SEX"1007 in FIG. 15, average 
height and weight for each SeX are calculated according to 
Similar calculations. Therefore, in the present embodiment, 
it is possible to perform (i) Summarizing calculations, (ii) a 
calculation for changing a data Structure while the original 
data structure is used in the calculation, and (iii) a calcula 
tion in which the above calculations (i) and (ii) are com 
bined. 

0201 AS an example of conversion of the data structure, 
the following methods are also possible: 
0202 (1) definition of a line or a column in a table as a 
Single cell, and registration of all values of the cells in the 
relevant line or column into the Single cell in a list format; 
0203 (2) exchange of cell values and headers in a table; 
0204 (3) assumption that a table indicates a function 
from headers to cells, and generation of a new table relating 
to results obtained by applying this function to each cell 
value of another table; and 
0205 (4) regarding a data structure having a network 
consisting of nodes and edges, replacement of each node 
with an edge and replacement of each edge with a node. 
0206 AS explained above, the present system has a 
recalculation function Via designation of a calculation 
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method between a data structure and cells and their depen 
dence relationship; thus, complicated relationships between 
various data can be easily represented. Accordingly, it is 
possible to easily cope with a revision of data. 
0207 FIG. 16 is a block diagram showing a hardware 
structure of the data calculators shown in FIGS. 1 and 8, the 
Structure comprising computer 161, Storage medium 162 
Storing a program for calculating data, and Storage device 
163. The Storage medium 162 is a magnetic disk, a Semi 
conductor memory, or the like. 
0208. In order to realize the data calculator as shown in 
FIG. 1, the program for calculating data is loaded by 
computer 161 and data Structure editing Section 102, calcu 
lation method editing Section 103, managing Section 104, 
and calculating section 105 in FIG. 1 are realized in 
computer 161 by controlling operations of each portion of 
the computer. The data Structure network Storage Section 106 
is realized in Storage device 163. 
0209. On the other hand, in order to realize the data 
calculator as shown in FIG. 8, a program for calculating 
data Stored in Storage medium 162 is loaded by computer 
161 and data structure cell editing section 902, calculation 
method editing section 903, managing section 904, and 
calculating section 905 as shown in FIG. 8 are realized in 
computer 161 by controlling operations of each portion of 
the computer. The data Structure cell network Storage Section 
906 is realized in storage device 163. 
What is claimed is: 

1. A data calculator comprising: 
a data Structure network Storage Section in which one or 

more already generated data structures, a calculation 
method used for generating each data structure based 
on one or more other data Structures, and Said one or 
more other data Structures are Stored in a format by 
which dependence relationships between these Stored 
data are detectable; and 

a managing Section, 
wherein when a calculation method is input which indi 

cates the generation of a new data Structure based on 
one or more already generated data Structures, the 
managing Section generates a new data Structure based 
on the above calculation method and one or more 
already generated data Structures Stored in the data 
Structure network Storage Section, and Stores the gen 
erated new data Structure and the above-mentioned 
calculation method into the data Structure network 
Storage Section in a format in which dependence rela 
tionships between the newly Stored data Structure and 
calculation method, and the already-stored data Struc 
tures and calculation method are detectable; 

when revision of the calculation method is directed, the 
managing Section revises the calculation method which 
is Stored in the data Structure network Storage Section 
and for which revision was directed, and the managing 
Section also revises all data Structures, which depend on 
the calculation method for which revision was directed, 
based on the data structures and calculation method 
Stored in the data Structure network Storage Section; and 

when revision of a cell value or a frame of the already 
generated data structure is directed, the managing Sec 
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tion revises the data Structure which is Stored in the data 
Structure network Storage Section and for which revi 
Sion was directed, and the managing Section also 
revises all data Structures, which depend on the data 
structure for which revision was directed, based on the 
data structures and calculation method Stored in the 
data Structure network Storage Section. 

14 
Dec. 6, 2001 

Section performs the calculation of the value of the cell 
indicated by the cell pattern according to the above 
calculation method, and Sets the relevant cell in the data 
Structure to the calculated value, and the managing 
Section Stores the cell pattern and the calculation 
method in a format in which dependence relationships 
between the newly Stored cell pattern and calculation 

2. A data calculator as claimed in claim 1, further com 
prising a calculating Section, and 

method, and the already-stored data Structures, cell 
pattern, and calculation method are detectable; and 

wherein when a new data Structure is generated or an when revision of a value of a cell in the already generated 
already- generated data Structure is revised, if values of 
one or more cells on the data Structure are necessary, 
then the managing Section makes the calculation Sec 
tion calculate the values of the cells on the data 
Structure. 

3. A data calculator comprising: 
a data Structure cell network Storage Section in which one 

or more already generated data structures, a calculation 
method used for generating each data structure based 
on one or more other data structures, Said one or more 
other data structures, a cell pattern indicating each cell 
which was Set using a value of another cell in the same 
data Structure, a calculation method used for calculat 
ing a value of the cell indicated by the cell pattern are 
Stored in a format by which dependence relationships 
between these Stored data are detectable; and 

a managing Section, 
wherein when a calculation method is input which indi 

cates the generation of a new data structure based on 
one or more already generated data Structures, the 
managing Section generates a new data Structure based 
on the above calculation method and one or more 
already generated data Structures Stored in the data 
Structure cell network Storage Section, and Stores the 
generated new data Structure and the above calculation 
method into the data structure cell network Storage 
Section in a format in which dependence relationships 
between the newly Stored data Structure and calculation 
method, and the already-stored data Structures and 
calculation method are detectable; 

when revision of the calculation method is directed, the 
managing Section revises the calculation method which 
is Stored in the data Structure cell network Storage 
Section and for which revision was directed, and the 
managing Section also revises all data Structures, which 
depend on the calculation method for which revision 
was directed, based on the data Structures and calcula 
tion method stored in the data Structure cell network 
Storage Section; 

when revision of a cell value or a frame of the already 
generated data Structure is directed, the managing Sec 
tion revises the data Structure which is Stored in the data 
Structure cell network Storage Section and for which 
revision was directed, and the managing Section also 
revises all data Structures, which depend on the data 
structure for which revision was directed, based on the 
data structures and calculation method Stored in the 
data Structure cell network Storage Section; 

when a cell pattern indicating a cell of a data Structure and 
a calculation method for calculating a value of the cell 
indicated by the cell pattern are input, the managing 

data Structure is directed, the managing Section revises 
the value of the cell which is stored in the data structure 
cell network Storage Section and for which revision was 
directed, and the managing Section also revises the 
value of each cell indicated by each cell pattern which 
depends on a calculation method relating to the above 
direction of revision. 

4. A Storage medium Storing a computer program for 
making a computer function as a managing Section, the 
computer comprising a data Structure network Storage Sec 
tion in which one or more already generated data structures, 
a calculation method used for generating each data Structure 
based on one or more other data Structures, and Said one or 
more other data structures are Stored in a format by which 
dependence relationships between these Stored data are 
detectable, and the managing Section having the following 
functions: 

when a calculation method is input which indicates the 
generation of a new data Structure based on one or more 
already generated data Structures, the managing Section 
generates a new data Structure based on the above 
calculation method and one or more already generated 
data structures Stored in the data structure network 
Storage Section, and Stores the generated new data 
Structure and the above calculation method into the data 
Structure network Storage Section in a format in which 
dependence relationships between the newly Stored 
data Structure and calculation method, and the already 
Stored data Structures and calculation method are 
detectable; 

when revision of the calculation method is directed, the 
managing Section revises the calculation method which 
is Stored in the data Structure network Storage Section 
and for which revision was directed, and the managing 
Section also revises all data Structures, which depend on 
the calculation method for which revision was directed, 
based on the data structures and calculation method 
Stored in the data Structure network Storage Section; and 

when revision of a cell value or a frame of the already 
generated data structure is directed, the managing Sec 
tion revises the data Structure which is Stored in the data 
Structure network Storage Section and for which revi 
Sion was directed, and the managing Section also 
revises all data Structures, which depend on the data 
structure for which revision was directed, based on the 
data structures and calculation method Stored in the 
data Structure network Storage Section. 

5. A Storage medium Storing a computer program for 
making a computer function as a managing Section, the 
computer comprising a data Structure cell network Storage 
Section in which one or more already generated ata Struc 
tures, a calculation method used for generating each data 
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Structure based on one or more other data Structures, said 
one or more other data Structures, a cell pattern indicating 
each cell which was Set using a value of another cell in the 
Same data structure, a calculation method used for calculat 
ing a value of the cell indicated by the cell pattern are Stored 
in a format by which dependence relationships between 
these Stored data are detectable, and the managing Section 
having the following functions: 
when a calculation method is input which indicates the 

generation of a new data Structure based on one or more 
already generated data Structures, the managing Section 
generates a new data Structure based on the above 
calculation method and one or more already generated 
data Structures Stored in the data Structure cell network 
Storage Section, and Stores the generated new data 
Structure and the above calculation method into the data 
Structure cell network Storage Section in a format in 
which dependence relationships between the newly 
Stored data Structure and calculation method, and the 
already-stored data Structures and calculation method 
are detectable; 

when revision of the calculation method is directed, the 
managing Section revises the calculation method which 
is Stored in the data Structure cell network Storage 
Section and for which revision was directed, and the 
managing Section also revises all data Structures, which 
depend on the calculation method for which revision 
was directed, based on the data Structures and calcula 
tion method stored in the data Structure cell network 
Storage Section; 

Dec. 6, 2001 

when revision of a cell value or a frame of the already 
generated data structure is directed, the managing Sec 
tion revises the data Structure which is Stored in the data 
Structure cell network Storage Section and for which 
revision was directed, and the managing Section also 
revises all data Structures, which depend on the data 
structure for which revision was directed, based on the 
data structures and calculation method Stored in the 
data Structure cell network Storage Section; 

when a cell pattern indicating a cell of a data Structure and 
a calculation method for calculating a value of the cell 
indicated by the cell pattern are input, the managing 
Section performs calculation of the value of the cell 
indicated by the cell pattern according to the above 
calculation method, and Sets the relevant cell in the data 
Structure to the calculated value, and the managing 
Section Stores the cell pattern and the calculation 
method in a format in which dependence relationships 
between the newly Stored cell pattern and calculation 
method, and the already-stored data Structures, cell 
pattern, and calculation method are detectable; and 

when revision of a value of a cell in the already generated 
data Structure is directed, the managing Section revises 
the value of the cell which is stored in the data structure 
cell network Storage Section and for which revision was 
directed, and the managing Section also revises the 
value of each cell indicated by each cell pattern which 
depends on a calculation method relating to the above 
direction of revision. 
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