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DESCRIPTION

TAG DIALOG DISPLAY METHOD AND APPARATUS

TECHNICAL FIELD

The present invention relates to a tag dialog
display method and a tag dialog display apparatus for
displaying various kinds of menus including software or
various kinds of data on a screen of a personal computer
or an operation screen of a production machine such as a

mounting machine or the like.

BACKGROUND ART

A conventional example of the tag dialog
display method and apparatus for displaying various kinds
of menus including software or various kinds of data on a
screen of a personal computer or an operation screen of a
mounting machine or the 1like is explained below with

reference to Figs. 16 to 20.

In Fig. 16, which shows a conventional example
of the tag dialog display apparatus, reference numeral 41
denotes a menu display screen showing software or various
kind of data menus, 42 denotes a menu display section for
displaying the menu display screen 41, 43 denotes an

operating section for an operator to enter operating

PCT/JP97/01038
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data, and 44 denotes a menu display control section for
controlling the menu display section 42 based on the
input from the operating section 43.

Each dialog 1 displayed on the menu display
screen 41 comprises, as shown in Fig. 17, a tag key 2a,
and a dialog 2b having one of various kinds of menus
including software or various kinds of data. When the
tag key 2a is selected, the menu of the dialog 2b of the
selected tag key 2a can be displayed. Fig. 18 shows a
condition where as one example of the menu display screen
41, three tag dialogs 121, 111, and 101 with they
overlapped with each other. The positions of tag keys
102¢c, 102b, 102a are shifted laterally for each tag
dialog, and then even though the three tag dialogs 121,
111, and 110 are overlapped with each other, the tag key
102a of the third tag dialog 101 does not prevent the two
tag keys 102b and 102c of the second and first tag
dialogs 111 and 121 overlapped with the third tag dialog
101 in the frontmost row from being selected, so that the
two tag keys 102b and 102c can be selected. In the
condition of Fig. 18, the tag key 102a of the third tag
dialog 101 is selected and then a menu of the tag dialog
101 corresponding to the tag key 102a is displayed on the

menu display screen 41.

PCT/JP97/01038
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As shown in Fig. 18, in a condition where the
tag keys 102a, 102b, and 102c are displayed on the menu
display screen 41, when the tag key 102b is selected by
the operating section 43 in the menu display screen 41 of
Fig. 18, as shown in Fig. 19, a menu of the second tag
dialog 111 constructed by the tab key 102b and the dialog
showing the menu of the tag key 102b is displayed on the
menu display section 42 as the menu display screen 41.

In the menu display screen 41 of Fig. 18 or 19,
when the tag key 102c is selected by the operating
section 43, as shown in Fig. 20, a menu of the tag dialog
121 constructed by the tab key 102c and the dialog
showing the menu of the tag key 102c is displayed on the
menu display section 42 as the menu display screen 41.

However, with the above conventional example
constitution, since one tag key corresponds to one dialog
and a number of tag keys cerresponding to the number of
tag dialogs need to be provided, the number of tag keys
that can be displayed on the menu display screen 41 is
limited even though a pPlurality of tag keys are laterally
shifted in position. As a result, there is an issue that
the number of tag dialogs that can be treated in the menu
display screen 41 is limited and many tag dialogs cannot

be treated.
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DISCLOSURE OF INVENTION

Accordingly, an object of the present invention
is to provide tag dialog display method and apparatus
which allows the number of tag keys that can be displayed
on the menu display screen to increase and allows menus
of a larger number of tag dialogs to display.

In accomplishing these and other aspects,
according to a first aspect of the present invention,
there is provided a tag dialog display method comprising:

displaying, as a first hierarchical tag dialog
cection in a menu display screen, tag dialogs each of
which comprises a dialog including a menu to be displayed
and a tag key corresponding to the dialog, with the
dialogs overlapped with each other but with the tag keys
not overlapped with each other;

displaying, as a second hierarchical tag dialog
section displayed in at least one of the dialogs in the
first hierarchical tag dialog section in the menu display
screen, tag dialogs each of which comprises a dialog
including a menu to be displayed and a tag Kkey
corresponding to the dialog, with the dialogs overlapped
with each other but with the tag keys of the second
hierarchical tag dialog section not overlapped with each

other and with the tag keys of the second hierarchical
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tag dialog section not overlapped with the tag keys of
the first hierarchical tag dialog section; and

selecting one of the tag keys in the first or
second hierarchical tag dialog section to display the
dialog corresponding to the selected tag key on the menu
display screen.

According to a second aspect of the present
invention, there is provided a tag dialog display method
as defined in the first aspect, further comprising:

storing a tag key of a specified tag dialog in
the tag dialogs of the first hierarchical tag dialog
section and a tag key of a specified tag dialog in the
tag dialogs of the second hierarchical tag dialog section
in the specified tag dialog of the first hierarchical tag
dialog section; and

selecting at least one of the stored tag keys
of the first and second hierarchical tag dialog sections
to display the specified tag dialog of the second
hierarchical tag dialog section.

According to a third aspect of the present
invention, there is provided a tag dialog display method
as defined in the first or second aspect, further
comprising:

storing a combination of the tag key of the

first hierarchical tag dialog section and the tag key of
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the second hierarchical tag dialog section corresponding
to the tag key of the first hierarchical tag dialog
section, a number of selection of the combination being
larger than others; and

selecting the tag key of the first hierarchical
tag dialog section in the combination to automatically
display the tag dialog of the tag key of the second
hierarchical tag dialog section which is stored as the
larger number of selection of the combination.

According to a fourth aspect of the present
invention, there is provided a tag dialog display method
as defined in any one of the first to third aspects,
further comprising:

storing the tag dialog in any one of the first
and second hierarchical tag dialog sections as a tag
dialog having a function to replace the displayed tag
dialog with other non-displayed tag dialog; and

selecting the tag dialog having the function to
replace the tag dialog already displayed in the menu
display screen with the non-displayed tag dialog not
displayed in the menu display screen and to display the
replaced tag dialog.

According to a fifth aspect of the present
invention, there is provided a tag dialog display

apparatus including, as a first hierarchical tag dialog
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section, tag dialogs each of which comprises a dialog
including a menu to be displayed and a tag key
corresponding to the dialog, and as a second hierarchical
tag dialog section displayed in at least one of the
dialogs in the first hierarchical tag dialog section, tag
dialogs each of which comprises a dialog including a menu
to be displayed and a tag key corresponding to the
dialog,
the apparatus comprising:

a menu display screen;

an operating section for selecting the tag key
in the first or second hierarchical tag dialog section;

a menu display control section for controlling
to display, on the menu display screen, the tag dialogs
with the dialogs overlapped with each other but with the
tag keys not overlapped with each other as the first
hierarchical tag dialog section, and, as the second
hierarchical tag dialog section, the tag dialogs with the
dialogs overlapped with each other but with the tag keys
of the second hierarchical tag dialog section not
overlapped with each other and with the tag keys of the
second hierarchical tag dialog section not overlapped
with the tag keys of the first hierarchical tag dialog

section, and displaying, on the menu display screen, the
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tag dialog corresponding to the tag key selected by the
operating section.

According to a sixth aspect of the present
invention, there is provided a tag dialog display
apparatus comprising:

a menu display screen;

a menu storage section for storing, as a first
hierarchical tag dialog section, tag dialogs each of
which comprises a dialog including a menu to be displayed
and a tag key corresponding to the dialog, and storing,
as a second hierarchical tag dialog section displayed in
at least one of the dialogs in the first hierarchical tag
dialog section, tag dialogs each of which comprises a
dialog including a menu to be displayed and a tag key
corresponding to the dialog;

an operating section for selecting the tag key
in the first or second hierarchical tag dialog section;

a menu display control section for cgntrolling
to display, on the menu display screen, the tag dialogs
with the dialogs overlapped with each cther but with the
tag keys not overlapped with each other as the first
hierarchical tag dialog section, and, as the second
hierarchical tag dialog section, the tag dialogs with the
dialogs overlapped with each other but with the tag keys

of the second hierarchical tag dialog section not

PCT/JP97/01038
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overlapped with each other and with the tag keys of the
second hierarchical tag dialog section not overlapped
with the tag keys of the first hierarchical tag dialog
section, and displaying, on the menu display screen, the
tag dialog corresponding to the tag key selected by the
operating sectien.

According to a seventh aspect of the present
invention, there is provided a tag dialog display
apparatus as defined in the sixth aspect, wherein the
menu storage section stores a tag key of a specified tag
dialog in the tag dialogs of the first hierarchical tag
dialog section and a tag key of a specified tag dialog in
the tag dialogs of the second hierarchical tag dialog
section in the specified tag dialog of the first
hierarchical tag dialog section; and

the menu display control section, when at least
one of the tag keys of the first and second hierarchical
tag dialog sections stored in the menu storage section is
selected by the operating section, displays the specified
tag dialog of the second hierarchical tag dialog section.

According to an eighth aspect of the present
invention, there 1is provided a tag dialog display
apparatus as defined in the sixth or seventh aspect,
wherein the menu storage section stores a combination of

the tag key of the first hierarchical tag dialog section
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and the tag key of the second hierarchical tag dialog
section corresponding to the tag key of the first
hierarchical tag dialog section, number of selection of
the combination being larger than others; and

the menu display control section, when the tag key
of the first hierarchical tag dialog section in the
combination is selected by the operating section,
automatically displays the tag dialog cof the tag key of
the second hierarchical tag dialog section which is
stored in the menu storage section as the larger number
of selection of the combination.

According to a ninth aspect of the present
invention, there is provided a tag dialog display
apparatus as defined in any one of the sixth to eighth
aspects, wherein the menu storage section stores the tag
dialog in any one of the first and second hierarchical
tag dialog sections as a tag dialog having a function to
replace the displayed tag dialog with other non-displayed
tag dialog; and

the menu display control section, when the tag
dialog having the function is selected by the operating
section, replaces the tag dialog already displayed in the
menu display screen with the non-displayed tag dialog not

displayed in the menu display screen and displays the

replaced tag dialog.
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BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1 is a block diagram showing the
arrangement of a tag dialog display apparatus in which a
tag dialog display method is used, according to a first

embodiment of the present invention;

Fig. 2 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first

embodiment of the present invention;

Fig. 3 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first

embodiment of the present invention;

Fig. 4 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first

embodiment of the present invention;

Fig. 5 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first

embodiment of the present invention;
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Fig. 6 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first
embodiment of the present invention;

Fig. 7 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first
embodiment of the present invention;

Fig. 8 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first
embodiment of the present invention;

Fig. 9 is a plan view showing the arrangement
of hierarchical tag dialog sections in the first
embodiment of the present invention;

Fig. 10 is a plan view showing the arrangement
of Thierarchical tag dialog sections in a fourth
embodiment of the present invention;

Fig. 11 is a plan view showing the arrangement
of hierarchical tag dialog sections in the fourth
embodiment of the present invention;

Fig. 12 is a view showing the tree structure
showing the arrangement of hierarchical tag dialog
sections in the first and a second embodiments of the
present invention;

Fig. 13 is a view showing the tree structure

showing the arrangement of hierarchical tag dialog

PCT/JP97/01038
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sections in the first and second embodiments of the
present invention;

Fig. 14 is a view showing the tree structure
showing the arrangement of hierarchical tag dialog
sections in the first and second embodiments of the
present invention;

Fig. 15 is a view showing the tree structure
showing the arrangement of hierarchical tag dialog
sections in the first and second embodiments of the
present invention;

Fig. 16 is a block diagram showing the
arrangement of a tag dialog display apparatus in which a
conventional tag dialog display method is used;

Fig. 17 is a plan view showing the arrangement
of a tag dialog of the conventional example;

Fig. 18 is a plan view showing the arrangement
of three overlapped tag dialogs of the conventional
example;

Fig. 19 is a plan view showing the arrangement
of three overlapped tag dialogs of the conventional
example;

Fig. 20 is a plan view showing the arrangement

of three overlapped tag dialogs of the conventional

example;
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Fig. 21 is a plan view showing the arrangement
of hierarchical tag dialog sections in a concrete example
of the first embodiment of the present invention;

Fig. 22 is a plan view showing the arrangement
of hierarchical tag dialog sections in the concrete
example of the first embodiment of the present invention;

Fig. 23 is a plan view showing the arrangement
of hierarchical tag dialog sections 1in the concrete
example of the first embodiment of the present invention;

Fig. 24 is a plan view showing the arrangement
of hierarchical tag dialog sections in the concrete
example of the first embodiment of the present invention;

Fig. 25 is a plan view showing the arrangement
of hierarchical tag dialog sections in the concrete
example of the first embodiment of the present invention;
and

Fig. 26 is a plan view showing the arrangement
of hierarchical tag dialog sections in the concrete

example of the first embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Before the description of the present invention
proceeds, it is to be noted that 1like parts are
designated by 1like reference numerals throughout the

accompanying drawings.

PCT/JP97/01038
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A tag dialog display method and an apparatus
therefor according to a first embodiment of the present
invention are described with reference to Figs. 1 to 9
and Figs. 21 to 26.

Referring to  Fig. 1, which  shows the
arrangement of the tag dialog display apparatus in which
the tag dialcg display method of the first embodiment is
used, reference numeral 51 denotes a menu display screen
showing a menu of software or various kinds of data to be
specified, 52 denotes a menu display section for
displaying the menu display screen 51, 53 denotes an
operating section such as a keyboard or a mouse etc. for
the operator to enter operating data, 54 denotes a menu
display control section for controlling the menu display
section 52 based on the input through the operating
section 53, and 55 denotes a menu storage section for
storing the menus such as dialogs and contents of
operations.

Figs. 2 to 5 show screen examples of the menu
display screen 51 in the first embodiment. Fig. 12 is a
diagram showing the screen example of the menu display
screen 51 in tree structure which is stored in the menu
storage section 55.

In the tag dialog display method of the first

embodiment, as shown in Figs. 2 and 12, totally 27 menus
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including software or data etc. are structured in three
hierarchical tag dialog sections: a first hierarchical
tag dialog section 1730, a second hierarchical tag dialog
section 1731, and a third hierarchical tag dialog section
1732. The first hierarchical tag dialog section 1730 is
made up by overlapping dialogs of first to third tag
dialogs 1la, 121a, and 14la, each of which comprises a
tag key for charging over the menu display screen 51 and
a dialog for displaying a menu in correspondence with the
tag key. The second hierarchical tag dialog section 1731
is displayed in each dialog of the first hierarchical tag
dialog section 1730 and comprises first to third tag
dialogs 11b, 1706, 1705; 121b, 1704, 1703; 141b, 1702,
1701 to be overlapped in concatenation on the tag dialog
of the first hierarchical tag dialog section 173C. The
third hierarchical tag dialog section 1732 comprises
first to third tag dialogs 1lc, 1729, 1728; 1727-1725;
1724-1722; 121c, 131lc, 1721; 1720-1718; 1717-1715; 141lc,
1714, 1713; 1712-1710; and 1709-1707 to be overlapped in
concatenation on each dialog of the second hierarchical
tag dialog section 1731.

The terms "made up by overlapping" mean that,
as shown in Figs. 2 and 12, whereas the first
hierarchical tag dialog section 1730 compriges the tag

dialogs 1lla, 12la, 14la, the display is such that
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selecting any one of tag keys 12a, 12b, 12c of the tag
dialogs 1la, 12la, 14la causes the tag dialog of the
selected tag key to be displayed with the rest of the
dialogs concealed under the displayed dialog.

For example, as shown in Figs. 2 and 12, in the
first hierarchical tag dialog section 1730, when the tag
key 12a is selected in the tag keys 1l2a, 12b, and 12c,
there is displayed the tag dialog 1la comprising contents
of the tag key 12a and a dialog that shows a menu
indicating software or data corresponding to the contents
of the tag key 12a.

In the second hierarchical tag dialog section
1731, when, for example, a tag key 12d is selected in tag
keys 12d, 12e, and 12f of the tag dialogs 11b, 1706, and
1705 displayed in the tag dialog 1la selected by the tag
key 12a in the first hierarchical tag dialog section
1730, there is displayed the tag dialog 11b comprising
contents of the tag key 12a and the tag key 12d, and a
dialog that shows a menu indicating software or data
corresponding to the contents of the tag key 12a and the
tag key 12d.

In the third hierarchical tag dialog section
1732, when, for example, a tag key 12g is selected in tag
keys 12g, 12h, and 12i of the tag dialogs 1lc, 1729, and

1728 displayed in the tag dialog 11b selected by, for
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example, the tag key 12d in the second hierarchical tag
dialog section 1731, there is displayed a tag dialog 1llc
comprising contents of the tag key 12a, the tag key 124,
and the tag key 12g, and a dialog that shows a menu
indicating software or data corresponding to the contents
of the tag key 1l2a, the tag key 12d, and the tag key 12g.

That is, the terms "overlapping tag dialogs or
dialogs" mean presenting a plurality of dialogs in
overlapping and displaying one selected with a tag key or
tag keys from among those dialogs.

In such a manner, in the first embodiment, the
first hierarchical tag dialog section 1730 is constructed
by the three tag dialogs, the second hierarchical tag
dialog section 1731 is constructed by the three tag
dialogs for each tag dialog of the first hierarchical tag
dialog section 1730, and the third hierarchical tag
dialog section 1732 is constructed by the three tag
dialogs for each tag dialocg of the second hierarchical
tag dialog section 1731.

That is, the first hierarchical tag dialog
section 1730 is constructed by the tag dialogs 1lla, 1l2la
and l4la.

The second hierarchical tag dialog section 1731
is constructed so as to display the three tag dialogs

11b, 1706, and 1705 corresponding to the tag dialog 1lla
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of the first hierarchical tag dialog section 1730 with
each dialog thereof overlapped with each other, the three
tag dialogs 121b, 1704, and 1703 corresponding to the tag
dialog 121a of the first hierarchical tag dialog section
1730 with each dialog thereof overlapped with each other,
and the three tag dialogs 141b, 1702, and 1701
corresponding to the tag dialog 14la of the first
hierarchical tag dialog section 1730 with each dialog
thereof overlapped with each other.

The third hierarchical tag dialog section 1732
is constructed so as to display the three tag dialogs
llc, 1729, and 1728 corresponding to the tag dialog 11b
of the second hierarchical tag dialog section 1731 with
each dialog thereof overlapped with each other, the three
tag dialogs 1727, 1726, and 1725 corresponding to the tag
dialog 1706 of the second hierarchical tag dialog section
1731 with each dialog thereof overlapped with each other,
the three tag dialogs 1724, 1723, and 1722 cor;esponding
to the tag dialog 1705 of the second hierarchical tag
dialog section 1731 with each dialog thereof overlapped
with each other, and similarly the three tag dialogs
corresponding to each of the tag dialogs 121b, 1704,
1703, 141D, 1702, 1701 with each dialog thereof

overlapped with each other.
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The constitution of the first, second, and
third hierarchical tag dialog sections 1730, 1731, and
1732 is advantageous to the display of data divided into
three hierarchy structure.

Hereinafter, the tag dialog display method
according to the first embodiment is described.

As described above, referring to Figs. 2 and
12, the tag keys 12a to 1l2c as the first hierarchical tag
dialog section 1730, the tag keys 12d to 12f as the
second hierarchical tag dialog section 1731, the tag keys
12g to 12i as the third hierarchical tag dialog section
1732 are initially displayed and laterally arranged in
three rows on the menu display screen S51. Selecting the
tag key 12a by the operating section 53 causes the tag
dialog 1la to appear on the menu display screen 51. In
this state, the leftmost tag key 12d is automatically
selected even though any one of the tag keys 12d-12f is
not selected by the operating section 53 in the second
hnierarchical tag dialog section 1731 in the tag dialog
11a, and then the tag dialog 11b is displayed on the menu
display screen 51. The leftmost tag key 12g is
automatically selected even though any one of the tag
keys 12g-12i is not selected by the operating section 53
in the third hierarchical tag dialog section 1732 in the

tag dialog 11b, and then the tag dialog 1llc is displayed

PCT/JP97/01038
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on the menu display screen 51. Then, the menu of the tag
dialog 11c for which conditions have been specified with
the tag key 12a, tag key 12d, and tag key 129 is
displayed. 1In this state, data in the menu is displayed
and various kinds of keys shown in the menu receive
operations with the operating section 53 to display
software and data. In such a manner, in the first
embodiment, when the tag key is selected by the operating
section 53 and the dialog of the tag key is displayed,
the leftmost tag key is automatically selected in a
plurality of tag keys in the hierarchical tag dialog
section displayed in the displayed dialog to display the
tag dialog of the selected tag key in the menu display
SCreen. However, the present invention is not limited to
this. For example, if any tag key is not selected by the
operating section 53, any one of the dialogs may be not
displayed and a display for urging the operator to select
any one of the tag keys may be performed.

In the menu display screen 51 of Fig. 2
displayed in such a manner, when the tag key 12h instead
of the tag key 12g is selected by the operating section
53, as shown in Fig. 3, the tag dialog 1729 is displayed
on the menu display screen 51. A menu for which
conditions have been specified with the tag keys 12a, the

tag key 12d, and the tag key 12h is displayed in the tag
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dialog 1729 and the menu of the tag dialog 1729 receives
operations of the operating section 53 to display
software or data etc.

Similarly, in the menu display screen 51 of
Fig. 3, when the tag key 12i instead of the tag key 12h
is selected by the operating section 53, as shown in Fig.
4, the tag dialog 1728 is displayed on the menu display
screen 51. A menu for which conditions have been
specified with the tag keys 12a, the tag key 12d, and the
tag key 12i is displayed in the tag dialog 1728 and the
menu of the tag dialog 1728 receives operations of the
operating section 53 to display software or data etc.

In the menu display screen 51 of Fig. 4, when
the tag key 12e instead of the tag key 12d is selected by
the operating section 53, as shown in Fig. 5, the tag
dialog 1706 is displayed on the menu display screen 51.
When the tag dialog 1706 is displayed, the leftmost tag
key 82g in the third hierarchical tag dialog section 1732
is automatically selected to display the tag dialog 1727.
In the tag dialog 1727, a menu for which conditions have
been specified with the tag keys 12a, the tag key 1l2e,
and the tag key 82g is displayed and the menu of the tag
dialog 1727 receives operations of the operating section

53 to display software or data etc.
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Similarly, in the menu display screen 51 of
Fig. 5, when the tag key B82h instead of the tag key 82g
is selected by the operating section 53, as shown in PFig.
6, the tag dialog 1726 is displayed on the menu display
screen 51. A menu for which conditions have been
specified with the tag keys 12a, the tag key 12e, and the
tag key 82h is displayed in the tag dialog 1726 and the
menu of the tag dialog 1726 receives operations of the
operating section 53 to display software or data etc.

Referring to Fig. 2, the tag keys 12a to l2c,
the tag keys 124 to‘lzf, the tag keys 12g to 12i are
initially displayed and laterally arranged in three rows
on the menu display screen 51. When the tag key 12b
instead of the tag key 12a is selected by the operating
section 53, as shown in Figs. 7 and 13, the tag dialog
12la is displayed on the menu display screen 51. When
the tag dialog 121a is displayed, the leftmost tag key
72d in the second hierarchical tag dialog section 1731 is
automatically selected to display the tag dialog 121b on
the menu display screen 51. When the tag dialeg 121b is
displayed, the leftmost tag key 72g in the third
hierarchical tag dialog section 1732 is automatically
selected to display the tag dialog 121c on the menu
display screen 51. A menu for which conditions have been

specified with the tag keys 12b, the tag key 72d, and the
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tag key 72g is displayed in the tag dialog 121c and the
menu of the tag dialog 121c receives operations of the
operating section 53 to display software or data etc.

The tag keys 12a to 12c, 724 to 72f, 72g to 721
are initially displayed and laterally arranged in three
rows on the menu display screen 51 of Fig. 7. When the
tag key 72h instead of the tag key 72g is selected by the
operating section 53, as shown in Figs. 8 and 14, the tag
dialog 131c is displayed on the menu display screen 51.
A menu for which conditions have been specified with the
tag keys 12b, the tag key 72d, and the tag key 72h is
displayed in the tag dialog 131c and the menu of the tag
dialog 131c receives operations of the operating section
53 to display software or data etc.

The tag keys 12a to 12c, 72d to 72f, 72g to 721
are initially displayed and laterally in three rows on
the menu display screen 51 of Fig. 8. When the tag key
12c instead of the tag key 12b is selected by the
operating section 53, as shown in Figs. 9 and 15, the tag
dialog 14la is displayed on the menu display screen 5S1.
When the tag dialog 141a is displayed, the leftmost tag
key 62d in the second hierarchical tag dialog section
1731 ig automatically selected to display the tag dialog
141b on the menu display screen 51. When the tag dialog

141b is displayed, the leftmost tag key 62g in the third
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hierarchical tag dialog section 1732 is automatically
selected to display the tag dialog 141c on the menu
display screen 51. A menu for which conditions have been
specified with the tag keys 12c, the tag key 62d, and the
tag key 62g is displayed in the tag dialog 141c and the
menu of the tag dialog 1l41c receives operations of the
operating section 53 to display software or data etc.

In this way, sequentially selecting the tag
keys 12a to 1l2c¢, 12d to 12f or 72d to 72f, 129 to 12i or
82g to 82i or 72g to 72i by the operating section 53 in
the order of the first, second, and third hierarchical
layers or in any order which is not limited to the first,
second, and third hierarchical layers’ order allcws any
one of the twenty-seven tag dialogs consisting of 1707 to
1721, 1l41c, 131c, 121c, 1722 to 1729, 1llc in the third
hierarchical tag dialog section as shown in Figs. 12 to
15 to be specified.

In summary, any one of the twenty-seven tag
dialogs can be specified with the nine tag keys 12a to
12i, or 12a to 12f and 82g to 82i, or 12a to 12c and 724
to 72i.

Although the hierarchical layer structure is
constructed by three layers, the present invention is not
limited to this construction, and the number of tag

dialogs of each tag dialog in the first and second
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hierarchical tag dialog sections is not limited to three.
For example, as shown by a dashed line in Fig. 12, a tag
dialog 100a in the first hierarchical tag dialog section
1730 may have no tag dialog in the second hierarchical
tag dialog section 1731 and may have one tag dialog 100c
in the third hierarchical tag dialog section 1732.

One example of a case where the tag dialog
display method and apparatus according to the first
embodiment is applied to an operation menu of a component
mounting machine is shown in Figs. 21 to 26.

As shown in Fig. 21, in a menu display screen
for operation of the mounting machine, seven tag dialogs
indicating production start, production preparation,
input/output, edit, production control, system control,
and line for network are provided as the first
hierarchical tag dialog section 1730. When a power
supply of the mounting machine is turned on to initially
display a screen of the operation menu thereof, the
leftmost tag key of the production start is automatically
selected. For example, as the second hierarchical tag
dialog section 1731 of the tag dialog of the production
control, five tag dialogs indicating production
information, nozzle information of nozzles for component-
mounting, component information of components to Dbe

mounted on boards etc., error information in mounting
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operation, and total information are provided. When the
tag key of the tag dialog of the production control is
selected in the first hierarchical tag dialog section
1730, the leftmost tag key of the production information
is automatically selected. As the third hierarchical tag
dialog section 1732 of the tag dialeg of the production
information, two tag dialogs of kind information and
accumulation information are provided. When the tag
dialog of the production information is selected in the
second hierarchical tag dialog section 1731, the leftmost
tag key of the kind information is automatically
selected.

In such an arrangement, for example, when the
tag key corresponding to the tag dialog of the production
control is selected in the first hierarchical tag dialog
section 1730, the tag key corresponding to the tag dialog
cf the production information is automatically selected
in the second hierarchical tag dialog section 1731. And
then, the tag key corresponding to the tag dialog of the
kind information is automatically selected in the third
hierarchical tag dialog section 1732, thus displaying the
screen shown in Fig. 21. 1In the screen of Fig. 21, when
the tag key corresponding to the accumulation information
is selected, the screen shown in Fig. 22 is displayed.

Then, in Fig. 22, a "table" key is selected which is an
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item of recorded production number of its lower
hierarchical layer, the screen shown in Fig. 23 is
displayed.

When the tag key corresponding to the tag
dialog of the production start (for example,
corresponding to the tag key 100a in Fig. 12) is selected
in the hierarchical tag dialog section 1730, as shown in
Fig. 24, only the dialog corresponding to the tag key of
the production start in the third hierarchical tag dialog
section 1732 (for example, corresponding to the tag key
100c in Fig. 12) is displayed because there is no tag key
in the second hierarchical tag dialog section. In the
displayed dialog, there are various kinds of keys. For
example, when a key of on-line or full automation in
operation mode is selected, the display in the dialog 1is
changed from "preparing" into "operating" to start the
operation of the machine in the corresponding mode. When
a tag key of kind is selected among three keys of kind,
condition, and supply section, the' screen is shown in
Fig. 24. When a tag key of the condition is selected,
the screen is shown in Fig. 25. When a tag key of the
supply section 1is selected, the screen is shown in Fig.
26.

Although the tag keys 12a to 12c, 124 to 12f or

72d to 72£, 12g to 12i or 72g to 72i or 82g to 82i have
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been displayed in upper part and laterally arranged in
three rows in this embodiment, they may be displayed in
lower part instead. Moreover, they may be displayed in
left-end or right-end part in three columns, in which
case similar results are also obtained.

Next, tag dialog display method and apparatus
according to a second embodiment of the present invention
is described.

In the second embodiment, the menu storage
section 55 not only stores menus of software or data
etc., but also combinations of selection of the tag keys
effected by the operator by the operating section 53.
For instance, the menu storage section 55 stores
combinations of selection of the tag keys shown in Figs.
2 and 12, Figs. 7 and 13, Figs. 8 and 14, and Figs. 9 and
15. As a result, the menu display control section 54 can
be operated based on the combinations of the selection of
the tag keys stored in the menu storage section 55 and
the operations of the operating section 53.

More specifically, in a case where the menu
storage section 55 stores the combination of the
selection of the tag keys 12a, 12d, and 12g shown in
Figs. 2 and 12, when only one of the tag keys 12a, 12d,
and 12g is selected by the operating section 53, the tag

dialog 11c in the third hierarchical tag dialog section
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which is specified with the tag keys 12a, 12d, and 12g is
displayed as a menu.
Also, in a case where the menu storage section
55 stores the combination of the selection of the tag
keys 12b, 724, and 72g shown in Figs. 7 and 13, when only
one of the tag keys 12b, 72d, and 72g is selected by the
operating section 53, the tag dialog 121c in the third
hierarchical tag dialog section which is specified with
the tag keys 12b, 72d, and 72g is displayed as a menu.
Also, in a case where the menu storage section
55 stores the combination of the selection of the tag
keys 12b, 724, and 72h shown in Figs. 8 and 14, when only
one of the tag keys 12b, 72d, and 72h is selected by the
operating section 53, the tag dialog 131c in the third
hierarchical tag dialog section which is specified with
the tag keys 12b, 72d, and 72h is displayed as a menu.
Also, in a case where the menu storage section
55 stores the combination of the selection of the tag
keys 12c, 62d, and 62g shown in Figs. 9 and 15, when only
one of the tag keys 12c, 62d, and 629 is selected by the
operating section 53, the tag dialog 141c in the third
hierarchical tag dialog section which is specified with
the tag keys 12c, 62d, and 629 is displayed as a menu.
More specifically, in the menu display screen

of the mounting machine of Figs. 21 to 23, in a case
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where the combination of the selection of the tag key of
the tag dialog of the production control, the tag key of
the tag dialog of the production information, and the tag
key of the tag dialog of the kind information is stored
in the menu storage section 55, when any one of the tag
keys of the production control, the production
information, and the kind information is selected, the
menu of Fig. 23 is displayed.

That 1is, according to the second embodiment,
when the same selection is repeated, the combination of
the selection of the tag keys to be selected is stored in
the menu storage section 55 and, based on the stored
combination of the tag keys and operations of the
operating section 53, any one of the tag dialogs in the
third hierarchical tag dialog section is automatically
displayed. Thus, the number of times of operations by
the operating section 53 can be reduced so that the
operability can be improved. In addition, when large
numbers of hierarchical layers are involved, it is also
possible to make selections with a plurality of tag keys.

Next, tag dialog display method and apparatus
according to a third embodiment of the present invention
is described.

In the third embodiment, combinations of

specification of the tag keys which are frequently used
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are selected and previously stored in the menu storage
section 55. In such an arrangement, the menu display
control section 54 is operated, as required, according to
the specifications stored in the menu storage section 55.

For example, some of combinations of the
selection of the tag keys of the first hierarchical tag
dialog section 1730 and the tag keys of the second
hierarchical tag dialog section 1731 corresponding to the
tag keys of the first hierarchical tag dialog section
1730, the number of selection of which is larger than the
number of other selection of the combinations are stored.
Then, when the tag key of the first hierarchical tag
dialog section 1730 is selected, the dialog of the tag
key stored as the larger number of the selection of the
combination in the second hierarchical tag dialog section
1731 is automatically displayed.

More specifically, in the menu display screen
of the mounting machine in Figs. 21 to 23, in a case
where the menu storage section 55 stores a combination of
selection of the tag key of the component information and
the tag dialog of the production control because the
number of selection of the tag key of the component
information and the tag dialog of the production control
is larger than the number of selection of other keys,

when the tag key of the tag dialog of the production
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control is selected, the tag key of the tag dialog of the
component information may be automatically selected.

As a manner of deciding whether the number of
selection of tag keys is larger than other numbers of
selection of other tag keys or not and then storing it if
larger, the following manner may be used: it is decided
that when the number of selection of tag keys is not
smaller than a predetermined threshold value, the number
of selection is larger than other numbers of selection,
and then the combination of the selection of tag keys is
stored as the larger number of selection in the manu
Storage section 55. It is decided that when the number
of selection is smaller than the predetermined threshold
value, the number of selection is not larger than other
numbers of selection, and then the combination of the tag
keys is not stored in the manu storage section 55.

According to the third embodiment, when
selection previously stored in the menu storage section
55 is effected, the number of times of operation by the
operating section 53 is reduced so that the operability
can be improved.

Next, tag dialog display method and apparatus

according to a fourth embodiment of the present invention

is described.
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In the fourth embodiment, replacement of tag
dialogs is executed.

This replacement is explained with reference to
Figs. 2, 10, and 11.

Referring to Fig. 2, assume that the tag key
12f is a tag key for replacement in the second
hierarchical tag dialog section. In this case, when the
tag key 12f is selected by the operating section 53, the
tag key 12f is moved to the left end in the tag dialog
151b by the menu display control section 54 as shown in
Fig. 10, where a tag key 1527 and a tag key 152k, which
have been concealed in Fig. 2, are displayed. Along with
this, a tag key 152g, a tag key 152h, and a tag key 1521
are displayed in the tag dialog 151c, where automatically
selecting the tag key 152g causes the tag dialog 151c to
be displayed as a menu.

Next, referring to Fig. 10, when the tag key
152k is selected as a tag key for replacement by the
operating section 53, the tag key 152k is moved to the
left end in the tag dialog 161b as shown in Fig. 11,
where a tag key 162m and a tag key 162n, which have been
concealed in Fig. 10, are displayed. Along with this, a
tag key 162g, a tag key 162h, and a tag key 162i are

displayed in the tag dialog 161c, where automatically
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selecting the tag key 162g causes the tag dialog 161c to
be displayed as a menu.

As shown above, when a replacement of tag
dialogs is executed, the tag key 152) and the tag key
152k as well as the tag key 162m and the tag key 162n,
which have been overflowed out of one screen and
concealed, are displayed on the menu display screen 51.
As a result, except the tag key 152k that is used for the
replacement, three of the tag key 152j, tag key 162m, and

tag key 162n are substantially added so that nine menus

are added because each dialog of each tag key comprises
three tag dialogs.

Although the replacement has been executed in
the second hierarchical tag dialog section in this
embodiment, it may be done in any hierarchical layer.

According to the arrangement, the tag keys of
the tag dialogs in the first hierarchical tag dialog
section and the tag keys of the tag dialogs in the second
hierarchical tag dialog section displayed in the tag
dialog of the first hierarchical tag dialog section are
shifted to each other so as not to be overlapped with
each other and displayed in the menu display screen.
Thus, even though a menu display screen of the same size

as a conventional one is used, larger number of tag
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dialogs can be displayed and treated as compared with the
conventional one.

In the above arrangement, when storing the tag
key of the specified tag dialog in the tag dialogs of the
first hierarchical tag dialog section and the tag key of
the specified tag dialog in the tag dialogs of the second
hierarchical tag dialog section in the specified tag
dialog, selecting at least one of the stored tag keys of
the first and second hierarchical tag dialog sections
allows the specified tag dialog of the second
hierarchical tag dialog section to be displayed. Thus,
the number of times of operation for selecting the
specified tag dialog is reduced so that the operability
can be improved.

In the arrangement, when storing a combination
of the tag key of the first hierarchical tag dialog
section and the tag key of the second hierarchical tag
dialog section corresponding to the tag key of the first
hierarchical tag dialog section, a number of selection of
the combination being larger than others, selecting the
tag key of the first hierarchical tag dialog section in
the combination allows to automatically display the tag
dialog of the tag key of the second hierarchical tag
dialog section which 1is stored as larger number of

selection of the tag key of the first hierarchical tag

PCT/IP97/01038



10

15

WO 97/36223 PCT/JP97/01038

37

dialog section in the combination. Thus, even larger
numbers of tag dialogs can be treated for one menu
display screen.

The entire disclosure of Japanese Application
No. 8-71718 filed on March 27, 1996, including
specification, claims, drawings, and summary are
incorporated herein by reference in its entirety.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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1. A tag dialog display method comprising:

displaying, as a first hierarchical tag dialog
section (1730) in a menu display screen (51), tag dialogs
each of which comprises a dialog including a menu to be
displayed and a tag key corresponding to the dialog, with
the dialogs overlapped with each other but with the tag
keys not overlapped with each other;

displaying, as a second hierarchical tag dialog
section (1731) displayed in at least one of the dialogs
in the first hierarchical tag dialog section in the menu
display screen, tag dialogs each of which comprises a
dialog including a menu to be displayed and a tag key
corresponding to the dialog, with the dialogs overlapped
with each other but with the tag keys of the second
hierarchical tag dialog section not overlapped with each
other and with the tag keys of the second hierarchical
tag dialog section not overlapped with the tag keys of
the first hierarchical tag dialog section; and

selecting one of the tag keys in the first or
second hierarchical tag dialog section to display the
dialog corresponding to the selected tag key on the menu

display screen.
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2. A tag dialog display method as defined in
claim 1, further comprising:
storing a tag key of a specified tag dialog in
the tag dialogs of the first hierarchical tag dialog
section and a tag key of a specified tag dialecg in the
tag dialogs of the second hierarchical tag dialog section
in the specified tag dialog of the first hierarchical tag
dialog section; and
selecting at least one of the stored tag keys
of the first and second hierarchical tag dialog sections
to display the specified tag dialog of the second
hierarchical tag dialog section.
3. A tag dialog display method as defined in
claim 1 or 2, further comprising:
storing a combination of the tag key of the
first hierarchical tag dialog section and the tag key of
the second hierarchical tag dialog section corresponding
to the tag key of the first hierarchical tag dialog
section, a number of selection of the combination being

larger than others; and

selecting the tag key of the first hierarchical
tag dialog section in the combination to automatically
display the tag dialog of the tag key of the second
hierarchical tag dialog section which 1is stored as the

larger number of selection of the combination.
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4. A tag dialog display method as defined in

any one of claims 1 to 3, further comprising:

storing the tag dialeg in any one of the first
and second hierarchical tag dialog sections as a tag
dialog having a function to replace the displayed tag
dialog with other non-displayed tag dialog; and

selecting the tag dialog having the function to
replace the tag dialog already displayed in the menu
display screen with the non-displayed tag dialog not
displayed in the menu display screen and to display the
replaced tag dialog.

5. A tag dialog display apparatus including,
as a first hierarchical tag dialog section (1730), tag
dialogs each of which comprises a dialeg including a menu
to be displayed and a tag key corresponding to the
dialog, and as a second hierarchical tag dialog section
(1731) displayed in at least one of the dialogs in the
first hierarchical tag dialog section, tag dialogs each
of which comprises a dialog including a menu to be
displayed and a tag key corresponding to the dialog,

the apparatus comprising:

a menu display screen (51);
an operating section (53) for selecting the tag

key in the first or second hierarchical tag dialog

section;
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a menu display control section (54) for
controlling to display, on the menu display screen, the
tag dialogs with the dialogs overlapped with each other
but with the tag keys not overlapped with each other as
the first hierarchical tag dialog section, and, as the
second hierarchical tag dialog section, the tag dialogs
with the dialogs overlapped with each other but with the
tag keys of the second hierarchical tag dialog section
not overlapped with each other and with the tag keys of
the second hierarchical tag dialog section not overlapped
with the tag keys of the first hierarchical tag dialog
section, and displayiﬁg, on the menu display screen, the
tag dialog corresponding to the tag key selected by the
operating section.

6. A tag dialog display apparatus comprising:

a menu display screen (51);

a menu storage section (55) for storing, as a
first hierarchical tag dialog section (1730), tag dialogs
each of which comprises a dialog including a menu to be
displayed and a tag key corresponding to the dialog, and
storing, as a second hierarchical tag dialog section
(1731) displayed in at least one of the dialogs in the
first hierarchical tag dialog section, tag dialogs each
of which comprises a dialog including a menu to be

displayed and a tag key corresponding to the dialog;
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an operating section (53) for selecting the tag
key in the first or second hierarchical tag dialog
section;

a menu display control section (54) for
controlling to display, on the menu display screen, the
tag dialogs with the dialogs overlapped with each other
but with the tag keys not overlapped with each other as
the first hierarchical tag dialog section, and, as the
second hierarchical tag dialog section, the tag dialogs
with the dialogs overlapped with each other but with the
tag keys of the second hierarchical tag dialog section
not overlapped with each other and with the tag keys of
the second hierarchical tag dialog section not overlapped
with the tag keys of the first hierarchical tag dialog
section, and displaying, on the menu display screen, the
tag dialog corresponding to the tag key selected by the
operating section.

7. A tag dialog display apparatus as defined
in claim 6, wherein the menu storage section stores a tag
key of a specified tag dialog in the tag dialogs of the
first hierarchical tag dialog section and a tag key of a
specified tag dialog in the tag dialogs of the second
hierarchical tag dialog section in the specified tag

dialog of the first hierarchical tag dialog section; and
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the menu display control section, when at least
one of the tag keys of the first and second hierarchical
tag dialog sections stored in the menu storage section is
selected by the operating section, displays the specified
tag dialog of the second hierarchical tag dialog section.
8. A tag dialog display apparatus as defined
in claim 6 or 7, wherein the menu storage section stores
a combination of the tag key of the first hierarchical
tag dialog section and the tag key of the second
hierarchical tag dialog section corresponding to the tag
key of the first hierarchical tag dialog section, number
of selection of the combination being larger than others;
and
the menu display contrcl section, when the tag key
of the first hierarchical tag dialog section in the
combination is selected by the operating section,
automatically displays the tag dialog of the tag key of
the second hierarchical tag dialog section which is
stored in the menu storage section as the larger number
of selection of the combination.
9. A tag dialog display apparatus as defined
in any one of claims 6 to 8, wherein the menu storage
section stores the tag dialog in any one of the first and

second hierarchical tag dialog sections as a tag dialog
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having a function to replace the displayed tag dialog
with other non-displayed tag dialog; and

the menu display control section, when the tag
dialog having the function is selected by the operating
section, replaces the tag dialog already displayed in the
menu display screen with the non-displayed tag dialog not

displayed in the menu display screen and displays the

replaced tag dialog.
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