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DESCRIPTION
METHOD AND APPARATUS FOR PROCESSING A TABLE

Technical Field

The present invention relates to a method and
apparatus for processing a table in units of cells
which constitute the table, and more particularly to a
method and apparatus for processing a table which
allows an image data process in units of cells in a
data processing apparatus.
Background Art

In a conventional table processing apparatus
incorporated in a computer system or the like, which
has a function of forming a table in units of cells,.
the types of data inpﬁt to the cells canstituting the
table are limited to two: numerical and character data.
If numerical or character data (cell data) is to be |
mixed with another type of data (e.g., image or
sound data) in the table, the latter type of data is

expressed in data structure and managing method

‘different from those of the cell data.

For example, an operation of editing normal cell
data is restricted within cell frames. On the other
hand,.in the case of expressing image data in a table,
an arbitréty region irrespective of cell frames is set

as an image data frame, and an operation of pasting
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desired image data in the image data frame is required.
The imagé”data frame and the image data are processed
hy the data strﬁctuté énd managing method different
from those of'gioce§sing numerical and character cell
data of the table. |

The convehtibnal table processing apparatus
described ahofe.has the following drawbacks. To
incorporate dati other than nuﬁerical or character data
(e.g., image or sound data) in a table, the data is

processed by the data structure and managing method

‘different from those of.processing numerical and

character cell d&ta. Therefore, for example, to
edit cell data when iﬁage.data'oi sdund data is
incorporated'in the tabie, it is difficult for the user
to underétand an operatibn fo; the above purpose due to
the difference betweeﬁ the operations for processing
the numerical or character data and image or sound
data, and the operation procedures are complicated.
Thus, the ope:ation of treating image data and
sound data in thg_tqblipg process is complex, resulting

in low operability of the table processing apparatus.

Disclosure of Invention

An object of the present invention is to provide a
method and apparatus for processing a table, in which
image data is stored as cell data of table data, so
thaﬁ an operation and procedure for processing the

image data as cell data (e.g., an image process of
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- the image data or an output of the image data to a
designated cell of the table) can be Simple and the
'manner of expressing cell data can be diversified.

According to the present invention, there is
5 provided a method for processing table data in a form
of a table consisting of a plurality of cells, the

method ccmprising the steps of storing data including

image data in a storing deVice so as to respectively
correspond to cells of the tahle data, discriminating

10 whether data in a designated cell of the table data to

be processed is numerical data, character data or
- image data; if the data in the designated cell is

discriminated as image data, producing an image _
based on the image data stored in the storing deuice
15 in correspondence with the designated cell- and |
outputting the produced image to an output region of
the designated cell. | |
Brief Description of Drawings
FIG. 1 is alblock diagram of a computer system
20 ' according to a first embodiment of the.present.invention;
FIG. 2 is a diagram showing a data structure of
cell data stored in the table data file shown in
FIG. 1;
FIG. 3 is a flowchart of an image definition
25 process executed by the computer system.of the first
embodiment; | | o

FIGS. 4A to 4C are diagrams showing image definition
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input screens displayed on the display through the
image definition proéess thwn in-FIG. 3;

FIG. 5 is a diagram showing the struéture of image
data stored in the input data region éhown in FIG. 2 by
the image definition process.shown in FIG; 3;

FIG. 6 is a flowchart shdwing a table data output

process executed by the computer system of the fifst

embodiment;

FIG. 7 is a diagtam showin§ én example'of display
data displayed on the display by the tableldata output
process shown in FIG;IQ: ' |

- FIG. 8 is a diagram showihg'a data structure of
cell data proéQSSed by a computer'syétem according to a
second embodiment of the présent invention; |

FIGS. 9A to 9C are diagrams showing examples of
images modified by modification information of the cell
attribute shown in FIG. B;

FIG. 10 is a flowchart showing a table data output
process executed by the computer system of the second
embodiment; and

FIG. 11 is a diﬁgrém showing an exampie of display
data displayed on the display by ﬁhe table data output
process shown in FIG. 10. | | |
Beét Mode of Carrying Out the Invention

(First Embodimantj |

a first'embodimeﬁt 6£”£heﬁprésent invention will

be described with reference to F;Gs; 1to 7.
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First, the structure of the embodiment will be
described. |
~ FIG. l.is a block diaoram of a computer system 1
according to the first embodlment.
5 As shown 1n FIG. 1, the computer system 1 comprises
a CPU (Central Processing Un;t) 2, an input unit 3, a
mouse 4, a ROH 5, a processing work memory 6, a table
data fale 7 an image reader 8, a prlnter unit 9, a
sound convert;ng unxt 10, a loud speaker 11, a display

10 unit 12, an image file 13 and a sound file 14. These

components are connected to a bus 15.

- | The CPU'ﬁ controls the compcnents of the computer
system 1 and executes various Lnformation processes in
accordance with control programs stored in the ROM 5.

15 When executing a tabling process, the CPU 2 causes
items, numeric vaiues and formula input via the input
unit 3 and the mouse 4 to be stored in the table data
file 7 through table calculatzon processes. When
executing a table data output process (to be described

20 later), the CPU 2 discrimxnates the cell type of a
designated cell of the table- i e., whether the cell
stores numerical data, character_data, image data or
sound data. In accordance with the discriminated_cell
type, the CPU 2 reads the correspondiug data from the

25 table data flle 7, the Lmage flle 13 or the sound
file 14 and outputs the read data to the output region

of the display unit 12, which corresponds to the
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designated cell of the table.

When e#ecuting a table definition proéess (to be
described later), the ﬁPU 2 cauées thé display unit 12
to disﬁlay a sub-windﬁw for image definition,'so that
the nama.of the imagé file cdrresponding to the cell,
subjected to imége definition, cah be designated.

Then, the CPU 12 reads the image data correﬁponding to
the designated image file name from the image file 13
to peiform an image data editing process, and outputs
the edited image to the outpnf region of the designated
cell so as.to display it in the.table. The image data
defined by the image definition in the designated cell
is stored in an input data region of the cell data
shown in FIG. 2 in the foﬁm of tﬁe data étructure to be
described later; |

The inpﬁt unit 3-comprises.function keys, numeric
keys, character keys and others. it outputs to the
CPU 2 various instxuction éignals corresponding to key
input operatiohs of the user. - _

The mouse 4 is a poiﬁting device to perform
opefations supplementary to the input through the input
unit 3. It outputs operaﬁién signals to the CPU 2.

The ROM 5 stores various control programs executed
by the CPU 2, a table data 6utput p:odessing program
and an image definition processing program.

The processing work memory 6 forms a memory region

for editing image data output from the image file 13



WO 97/15892 - PCT/JP96/03039 -

when the CPU 2 executes.the table dataloutput process.
The table data file 7, to which numerical,

character or image data is input, stores table data
constituted by a plurality of cell data processed by

5 the CPU 2 The data structure of the stored cell data
is shown in FIG. 2. Referrinq to FIG. 2, the cell data
is constructed by regions for storing cell position
coordinate data (two dimensional coordinates (X, Y))
representing the position of a cell in the table;

10 cell type data representing the type of cell data

(e. g , O3 numerical data, 1: character data, 2: image
- data, 3: sound data), "direct" or “indirect" data, cell
attribute data, and real data, i e., input numerical,
character, image, or sound data. The data “direct®
15 means that the image or sound data is stored in the
input data region as cell data, whereas the data
"indirect” means that the image or sound data is stored
in the image file 13 or the sound file 14. The
cell attribute data include character size data
20 (e.g.,.O: 8 point, 1: 10 point), character'style data
“ (e.g., O: Ming-stjle, l: éothic.stylej, layout data
(e.g., 0: 1eft-justification,'1=:centering, 2: right-
justification), and numerical form data-(oi standard,
1: 3-digit punctuation) o
25 The image reader 8 ‘scans a set original to be
read, reads an image thereon with a predetermined

resolution, and stores the read'image'in the image
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file 13 as image data.

The printer-ﬁnit 9 prints table data output
through the table output frocqss executed by the CPU 2
on a preset paper éheet.

The sound converting unitiiolconverts, into a
sound signal, sound data which is.output:as a result of
the table data output process executed by the CPU 2,
when the conient of thé.cell data in the.desiqnated
cell is sound data. It cutputs the sound signal
through the loud speaker 11. |

The dlsplay unxt 12, comprlsing a CRT (Cathode Ray
Tube), displays key input data input via the CPU 2 and
develdped table data.

The image file 13 is a memory which stores a
plurality of image data read by the image reader 8.

The sound file 14 stores a plurality of sound data to
be output to cells. |

An operation of the first eﬁbodiﬁent will now be
described. R I S,

First, an image.definition.proéess executed by the
computer system 1 will be described with refefence to
the flowchart shown in FIG. 3.

In the image définitidn process shown in FIG. 3,

'when.ah image'definition object cell (in this embodiment,

cell coordinates C3) is designated in table data
displayed on the display screen of the display unit 12

by a predetermined operation of the input unit 3 or the
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mouse 4 (Step 81), a pull down menu including the item
"Image Definition" is displayed on the table data as
shown in FIG. 4A. When the item “image definition" is
selected from the pull down menu (Step SZ), a sub-

window for image definition is superimposed on the

'table data as shown in FIG. 4B (Step S3)

The sub-window for imege definition includes
definition 1tems, such as “File Name", "Magnification“
(XL, YL), and "Rotation", which should be input by the
user. By the item "File Name", the neme_of an image
data file stored in the image file ]_.3.is designated.
By'the item ;Msgnificetion“,'a display magnification of
an image to be output in the output region of the

deSignated cell pOSition is deSignated in the X

'(horizontal) and Y (vertical) directions. By the item

"Rotation“, placement (e.g., an rotation angle of 90
° ) of the image to be output in the output region of
the designated ceil position is designated.

When definition items are input in the sub-
window for image definition (Step S4), the image data
corresponding to the input file name is read from the

image file 13 into the processing work memory 6 (Step

S5). ‘The reed image data is edited in accordance with

the definition items of magnification and the rotation
input in Step S4 (Step S6).
Subsequently, the edited image is output from the

processing work memory 6 to the deSignated cell
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position, and the image is displayed in the output
region of the designated cell c3 of the table data
dlsplayed on the display unit 12 (Step 87). Thus, the
process is completed. |

The image data displayed in the designated cell
has the data structure as shown in FIG. 5. It is
stored in the input data region.of the cell data, as
shown in FIG. 2, which corresponds to the designated

cell C3 of the table data file'7} Referring to FIG. 5,

‘the imsge data is constituted-by a header information

portion and an image substance portion. The header
information portion stores control data necessary to
displsy the image, such as the number of dots (size)
in the X and Y directions, the resolution and the

placement, as defined in Step S4. The image substance

:portion stores real data of the image data edited in

Step S6.
A table data output process executed by the

computer system 1 will be described with reference to
the flowchart shown in FIG. 6.

First, when the name of s file of the table data
displayed on' the display unit 12 is designated by a
predetermined.ooeration of the inpnt unit 3 or the
mouse 4, the table data correspondlng to the deslgnated
file name is retr1eved from the table data lee 7.

Cell data of each of the cells constituting the

retrieved table data is obtained (Step S11). Then, it
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is determined, with reference:to the cell position
coordinates of the obtained cell data, whether the cell
is included in a preaet table data cell region (Step
512). :

5 | 2As a result of the determination, if the cell is
not included in the predetermined table data cell
region, the process is ended. If the cell is included

| in the predetermined table data cell region, the type
of the data stored in the input data region of the cell
10 data discriminated (whether the data is of numerical,

character, image, or sound type) Wlth reference to the

- cell type data set in the cell data (Step 513) If the
cell type is discriminated as the numerical or
character type, the numerical or character data stored

15 in the input data region ofithe cell.data is read out
and displayed on the designated cell (Step Sl4).. Then,
the process returns to Step Sll.

If the cell is discriminated as the image type, it
is determined whether the image data is indirect or not

20 with reference to the data 5direct/indirect“ (Step
S15). 1f the'image data is direct data, i.e., if the
image data is stored in the input data region, it is
read out from the input data region, and output to the
output regicn of the delignated cell in accordance

25 with the header information of the image data (the
display magnification in the X and Y directions, the

resolution,'and the placenent) (Step 518). The process
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then returns to Step S11.

If the image data is indirect data, i.e., if the
imsge data is not stored in the input data region, the
image data corresponding to the image file name stored
in the input data region is read out from the image
file 13 into the processing work memory 6 (Step §16).

The read image data is edited in accordance with the

| image definition deSignated in Step S4 (Step S17). The

edited image dsta'is output to the output region of the
designated cell and displayed (Step 518) The process
then returns to Step Sll.

If the cell is discriminated as the sound type
in Step 813, it is determined whether the sound
data“is indirect or not.with reference to the data
5direct/indireot“ {Step 819). 1f the sound data is
direct data, i.e., if the:sound data is stored in the
input data regiOn,_it is read out from the input data
region, and output to the sound converting-unit 10.
The sound data is converted to a_sound, which is output
through the loud'speaker 11 (Step S21). Then, the
process returns to Step S1l1.

'If the sound ddta is indirect data, i.e., if the

sound data is not stored in the input data region, the
| sound data corresponding to the sound file name stored

in the input data region is read out from the sound

file 14 (Step S20). The readout sound data is output

to the sound converting unit 10. The sound data is
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converted to a sound, whichlis output.through the loud
speaker 11 (Step s21) Then, the'process returns to
Step S11. o I |

The process of the above Steps 813 to s21 is
repeated with respect to all the cells in the table
data to output:the cellldata.to the“respectiue cells.
Then, if it is determined in Step 512 that there is no
cell in the table data region, the table data output
process is ended |

The table data output process as described above
is repeatedly executed, 8o that prestored numerical,
character, image and sound data are read in accordance
with the cell types (numerioal, character, image or
sound) set for the respective cells forming the table
data, and displayed on the display unit or output as a
sound. o -

FIG. 7 shows an example of display data displayed
on the display unit 12 through the table data output
process. In FIG. 7, numerical or character data are
displayed in cell coordinates Al to A3 and Bl to 33 and
image data are displayed in_cell coordinates Cl to C3.

Thus, with the.table processing tunction incorpo-
rated in the computer system 1 of the first embodiment,
image data and sound data, as well as numerical and
character data, can be processed as cell data of table
data. Therefore, operations and procedures for

treating 1mage data and sound data in table pProcessing
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can be simpler as compared to the conventional art. 1In
addition, the manner of expressing“cell data can

be more diversified, thereby improving the table
processing function and increasing the convenience.

In the first.embodiment'deéciibed above, image
data or sound data are displayed or output as a sound
in the output region of the designated cell:position,
However, animation data can be disbl&yed aé cell data,
if it is prestored in the imége file 13.

Moreover, imige data, sound data and animation
data can be processed'hbt onif'in&ividually but can be
combined with one another, so that ﬁhe combination of
these data can be displayed 6r output as a sound.
Thus, the manner of'expressing cell data can be much
more diversified.

(Second Embodiment)

A second embodiment of the present invention will
be described with reference to FIGS. 8 to 11.

Since the block structure of the.computer system
of this embodiment is the same as that of the computer
system 1 of the first embodiment, a drawing of the
structure and a descriptioh of the functions theréof
are omitted.

FIG. 8 is a diagram shoﬁing a data structure of
cell data stored in the table data file 7 of the
computér 3ystem'1'showﬁ ih}FIG. 1.

Referring to FIG. 8, the cell data is constructed
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by regions for storing cell position“coordinate data
(two dimensional coordinates (X, Y)) representing the
position of a cell in the table; cell type data
representing the type of cell data (e g., O: numerical
5 data, 1: charaeter data, 2:_image data, 3: sound
data, 4: animation data); cell attribute data; input
data, i.e{,:input numerical, character, image, or
sound data; and iormula_data for indicating how to

synthesize numerical,_image and sound data. The

10 cell attrihute data include character size data

(e.g., O: 8 point, 1: 10 point), character style data
- (e.g., O: Mingﬂstyle, lz_Gothic style), layout data

(e.g., O: leftejustification, 1: centering, 2: right-

.justification), and modification information (0:

15 standard, l: inverted, 2: mirroring,_3= enclosure).
FIGS. 9A to 9c show examples of images based on the
modification information |

_ FIG. 9A shows a case in which the modification
information is set to "1: inverted", so that the image

20 is displayed invertedly. FIG. 9B shows a case in which
the modification information is set to “2: mirroring",
so that the image is displayed as a mirror image
(symmetrically) FIG. 9C shows a case in which the
modification information is set to "3: enclosure“

25 so that the image is displayed with an enclosure
(emphasized with a frame)

The formula data shown in FIG 8 represents
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a content of synthesized data of image data or sound
data with a simple formula. For erample, the operator
g means a bit OR procese of images to be synthesized
and successive generation of the eound of a left-side
cell and that of a right-side cell. The operator "+**
means a bit AND process of images to be synthesized.

An operation of the second embodiment will now be
described. _

A table data output process executed by the
computer system of the second embodiment will be
described with reference to the flowchart shown in
FIG. 10. | - |

First, when the name of a file of the table data
displayed on the display.unit 12 is designated by a
predetermined operation of the input unit 3 ox the
mbuse'Q,'the table data corresponding to the designated
file name is retrieved from the table data file 7.

Cell data of each of the cells constituting the °
retrieved table'data is obtained (Step S31). Then, it
is determined, with reference to.the cell position
coordinates of the obtained cell data, whether the cell
is included in a éreset.table'date cell region (Step
532). | |

As a result of the determination, if the cell is
not included in the table data cell region, the process
is ended. 1If the cell is included in the table data

cell region, the type of the data stored in the input

PCT/JP96/03039 -
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data region of the cell data is dlscrimxnated (whether
the data is of numerrcal or character, image, or sound
type), with reference to the cell type data set
in the cell data (Step s33) If the cell type is
drscrimznated as character, the process advances to
Step ssa, in whrch the character data stored in
the input data reg;on of the cell is read out and
displayed on the output region of the desxgnated cell
in accordance wrth the items set in the cell attribute
(the character s;ze, the character style, the layout
and the modiflcation informatlon) Then, the process
returns to Step S31. _ |

If the ceil type is'discriminated as nnmerical, it
is determined nhether.formula.data_is set in the
designated cell (step 534). If formula data ia not set
in the.cell, the oroceas ad#ances to Step §38, in which
tﬁe numerxcal data stored in the lnput data region of
the cell is read ont and displayed on the output region
of the desrgnated cell in accordance with the items

set in the cell attribute (the character size, the

| character style, the layout and the modification

information). Then, the process returns to Step 531

If formula data is set in the.designated cell, the
numerical data in the reapective cells contained.in the
formula is read out (Step s35), calculation of the
numerical data of the respective cella is:performed in

accordance with the formuila (Step S36), and the result
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obtained by the calculation is stored in the input data
region of the dorresponding cell as numerical data
(Step S37). The numerical data stored in the input
data region is read out and displayed on the output
region of the designated cell in accordance with the
items set in tﬁe cell éttribute (the character size,
the character style, the laY6ut and the modification
information). Then, the process returns to Step S3l.
If the cell type is discriminated as the image
type in Step S33, it is determined whether formula data
is set in the designated cell (Stepls39). On the other
hand, if fotmnla data is not set in the cell, the
process advances to Step 46, in which the image data
stored in the input.data region ié.read out into the
processing work memdry 6. Then, the readout image data
is subjected to a modification process in'accordance
with the modification information set in the cell
attribute of the cell, and a modified image pattern is
stored iﬁ the ptocesSiﬁg work memory 6 (Sfep 542).
Subsequently, it is checked whether numerical or

character data is stored in the input data region (Step

-843). If numerical or character data is not stored in

the input datﬁ region, the process advances to Step
847; ih which the modified imagé pattern is read from
the pfocessiﬁg work memory 6 and sidred in the data
input'region of the cell as input &ata. The modified

image stored in the inpﬁt déta regibn is read out and
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displayed on_the_output region of the cell (Step_S45).
Then, the ‘process returns to Step s31. |

1f numerical or character data is stored, numerical
or character data are synthesized on the modified image
pattern,_and the synthesised data is stored in the
1nput data region of the cell as input data (Step S44).
The synthesized data stored in the input data region is
read out and displayed on the output region of the cell
(Step s45) ) Then, the process returns to Step s31.

If formula data is set in the designated cell in

Step S39, the image data in the respective cells

_ contained in the formula are read out (Step 540), and

the image data of the cells are pattern-processed (Step
541). Subsequently, the processed image is subjected
to a modification process in accordance With the
modification information set in the cell attribute of
the cell and a modified image pattern is stored in the
processing work memory 6 (Step 542). Then, it is
checked whether numerical or character data is stored
in the input data region of the cell (Step S43).

If numerical or character data is not stored, the

process advances to Step 847, 1n which the modified

1mage pattern is stored in the input data region of the

cell as input data. The modified image is read from
the input data region and displayed in the output
region of the cell (Step §45). Then, the process

returns to Step.s31}
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An example of the image data synthesizing process
using a formula will be described with reference to
table data shown in FIG. 11.

In the example of table data shown in PIG. 11,
image data are respectively displayed in cell coordinates
Al and Bl. If the formula "D1=Al+B1" as shown in
FIG. 11 is set nsing the cell coordinates Al and Bl as
variebles, the images of the cell coordinates Al and Bl
are added together and synthesized, and a synthesized
image is displayed in'cell coordinates D1.

If the formula "D3=Al+(2X Bl)" is set as shown in

FIG. 11, the image of the cell coordinates Al is added

to (synthesized with) a twice-enlafged Bl image, and
the syntheeized image is displayed in cell coordinates
D3. | |
The followiné-are examples of the cases where

other formulas are set; 1f the formula *D3=Alx (-2)*
is set, a 172 Al imege is displayed in cell coordinates
D3. 1If the formula'?n3=A1+lO" is set, a ld-dot right-
shifted Al image is displayed in cell coordinates D3.

if the formula 'D3=_A1-10" is set, a 10-dot left-shifted

Al image is displayed in cell coordinates D3. If the

formula "D3=INV(A1)" is set, a pattern-inverted Al
image is displayed in cell cooxrdinates D3.

Sound data in cells can also be syntheslzed using
a formnla in the same manner.

The table data output process as described
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'above is repeatedly executed, 80 that prestored

numerical character, image and sound cell data are
read in accordance With the cell types (numerical,
character, image or sound) set for the respective cells
constituting the table data, and displayed or output as
a sound. Further, image data and sound data are

synthesized in various patterns based on modification

.information in the cell attribute data set in the cell

data or formula data, and displayed or output as a
sound. |

Thus With the tahle procesSing function 1ncorpo-

| rated 1n the computer system of the second ‘embodiment,

image data and sound data, as well as numerical and
character data, ‘can be processed as cell data of table
data, and various synthetic patterns of the cell data

can be set and presented. Therefore, operations and

| procedures for treating image data and sound data

in table processing can be simpler as compared to
the conventional art. In addition, the manner of
expressing cell data can he more diversified thereby
improving the table processing function and increasing
the convenience. |

In the second embodiment described above, image

data or sound data, or synthesized data thereof, are

'displayed or output as a sound in the output region of

the designated cell position. However, animation data

can be synthesized and displayed as cell data, if it is
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prestored in the image file 13.

In the first and second embodiments, image data is
output as display data in table data displayed on the
display unit 12. However, image data can be output as
print data through the printer unit 9.

Further, in the above embodiments, the wvarious
control programs, the table data output processing
program and the image definition processing program are
stored in the ROM 5 shown in FIG. 1. However, these
programs can be stored in another memory device which
has a memory medium in which programs.and data are
prestored. The memory medium is formed of a magnetic
or optical memory medium or a semiconductor memory.

The memory medium may be fixed to the memory device or
detachably attached thereto. The programs or data
may be supplied to and stored in the ﬁemory medium
from another device connected to the memory device
through a communication line or the like. The other
device connected to the memory device through the

communication line may comprise a memory device

‘including a memory medium, so that programs and

data stored in the memory medium can be used by

the apparatus of the present invention through the
communication line. The memory medium stores, in the
form of program codes which the CPU can read, programs
for achieving the functions indicated in the flowcharts

shown in FIGS. 3, 6 and 10 illustrating the operations
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of the first and second embddiments of the present

invention.
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CLAIMS

1. A method for processing table data in a form
of a table cdnsisting of a plurality of cells, said
method comprising the stepslofs

storing data including image data in a storing
device.so.as to respectively cprrespond to cells of the
table data; |
' 6iscriminating whether data in a designated cell
of the table data to be ﬁroceésed is numerical data,
character data or'imagé data; .

” if the data in the designated cell is discriminated
as image data, producing an image based on the image
data stored iﬁ the storing de#ice ih correspondence
with the designated cell; and

outputting the produced imagé to an output region
of the designated cell. o

2. A method for calculating table data in a form
of a table consisting of a élurality of cells, said
method comprising the steps.of: |

storing data in a storing device so as to respec-
tively correspond to cells on the table;

setting a table calculation formula, using cells

to which image data correspond as variables, in a cell

other than the cells in which the data are input;
when executing a calcuiafibn based on the table
calculation formula, reading image data which correspond

to the cells corresponding to variables included in the

This Sheet Has Been Replaced
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table calculation formula°

image-processing the read image data based on the
table calculation formula, and

outputting the image-processed image data to
an output region of the cell in which the table
calculation formula is set.

3. A table processing apparatus for processing
table data in a form of a table consisting of a plurality
of cells, said apparatus comprising-

first storing means for storing image data with
image file names,

second storing means for.successively storing data
input'so as to respectiveljicorrespond to cells;

designating means for designating image definition
data including an image.file name to a designated cell
in which image data is to be output}

first reading'means for reading from the first
storing means.the:image data having.the image file name
designated hy the designating means ;

writing means for writing the image data read by
the first reading means along with the image definition
data into a storage region of the second storing means
which corresponds to the designated cell-

| first discriminating means for,- every time a cell
in the table is designated, discriminating a data
content in the second storing means which corresponds

to the designated cell;

Sheet Has Been Reﬁaced
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second reading means for reading image data
along with image definition data, when the first
discriminating means discriminate that the data in the
designated cell is image data and the image data is
stored in the second storing means;

image editing.means for'editing the read image
data based on the image definition data read along with
the image data; and |

first qutputting means for oﬁtputting data edited

by the image editing means to an output region of the

~ designated cell.

4. The table processing appﬁtatus according to
claim 3, further'cdmprising third reading means for
reading image data from the first storing means with
the file name stored in the second storing means és the
image definition data corteéponding to the designated
cell, when the first discriminating means discriminate
that the désignated cell is an image cell and image
data is not stored in the storage region of the second
storing means which corresponds to the designated cell.

5. The table processing apparaﬁus according to
claim 3, further comprisin§=

second discriminating means for discrimihﬁting

whether imagé modifying data is added to data corre-

| sponding to the designated cell in the second storing

means;

image modifying means for, when the second

" This Sheet Has Been RTlaced
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discriminating means.discriminate tnat image modifying
data is added to. the data of the designated cell,
image-modifying the image data edited by the image
editing means based on the image modifying data; and

5 second outputting means for outputting the image
data modified hy the image modifying means to the
output region of the designated cell.

| 6. A memory medium including computer-readable

program codes fcr processing table data in a form of a

10 table consisting of a plurality of cells, said memory

medium comprising: o |

- '_ a computer-readable.program code storing data
including image data in a storing deVice so as to
respectively_correspond,to cells_of_tne_table data;

15 a ccmputerfreadable_program code for discriminating
whether data in a designated cell of the table data to
be processed is numerical data;_character data or image

‘data; B
a computer-readable program code for, if the data

20 in the designated cell is discriminated as image data,
producing an image based on the image data stored
in the storing device in correspondence With the
designated cell- and

a computer-readable program code for outputting

25 the produced image to an output region of the deSignated

cell.

7.' A'memory medium including computer-readable

. This-Sheet Has Been Repl

L Il




N | O
THIS SHEET HAS BEEN |-

WO 97/15892 :' ) RECLACED ' PCT/JP96/03039 -

28

program codes for calculating table data in a form of a
table consisting of a plurality of cells, said memory
medium comprising:

a computer-readable program code for storing data
in a storing device input so as to respectively
correspond to cells on the table;

a computer-readable program code for setting a
table calculation formula, using cells to which image
data correspond as variables, in a cell other than the
éells in which the datélare input;

a computer-reédable p£o§f$ﬁ code for, when
executing a calculation based on the table calculation
formula, reading image data which correspond to the
cells corresponding to variables included in the table
calculation formula;

a computer-readable program code for image-
processing the iead image data based on the table
calculation formula; and . -

a computer-readable program code for outputting
the image-proceéséd image data to an output region of

the cell in which the table-calculation forﬁula is set.
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