INFORMATION PROCESSING APPARATUS AND INFORMATION PROCESSING
PROGRAM

BACKGROUND

1. Technical Field

The present invention relates to an information processing apparatus and an
information processing program.
2. Related Art

Patent Document 1 (JP-A-2005-202596) discloses that, in order to simplify the
attachment or browsing of electronic labels by dealing with plural electronic labels to be
attached to the same place in a batch, electronic labels are attached to an electronic document;
some of the electronic labels are attached to the same place; when a user instructs the grouping
of the electronic labels, position information related to the places to which those respective
electronic labels are attached is acquired; then, plural electronic labels whose attached places
are the same are grouped as an electronic label bundle; as for display, the included electronic
labels are overlapped in the order of attachment or update time for each electronic label
bundle; and thus it is possible to attach plural electronic labels to a limited space, and to

browse those electronic labels.

SUMMARY
An object of the present invention is to provide an information processing apparatus
and an information processing program in which, in a case where a target is edited, when, as a
result of a first target being deleted, a second target and a third target overlap each other, the
second target is associated with the third target.

[1] According to an aspect of the present invention, it is an information

processing-apparatus-including:-a receptionsection-that receives-a-deletion-operation-on a first "~
target; and an associating section that associates a second target with a third target when the
second target visually overlaps the third target as a result of the first target being deleted.
[2] According to another aspect of the present invention, it is an information
processing apparatus including: a reception section that receives a movement operation on a
first target; and an associating section that associates the first target with a fourth target when
the first target visually overlaps the fourth target at a movement destination of the first target,

in which the associating section associates a second target with a third target when the second
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target visually overlaps the third target at a movement source as a result of the first target
being moved.

(3] It is the information processing apparatus according to [1] or [2], in which
the associating section performs an association in which an overlapped target in the overlap is
set to an upper layer in a tree structure and an overlapping target is set to a lower layer in the
© tree structure.

[4] It is the information processing apparatus according to [3], in which, when
there are plural overlapped targets, and there is an association between the overlapped targets,
the associating section associates the overlapping target with a lower layer of an overlapped
target located at the lowest layer among plural overlapped targets.

(51 It is the information processing apparatus according to [3] or [4], in which,
when there are plural overlapped targets, and there is no association between the overlapped
targets, the associating section associates the overlapping target with a lower layer of an
overlapped target having a large overlap area with the overlapping target.

[6] It is the information processing apparatus according to any one of [1] to [5],
in which a target of the deletion operation or the movement operation is a target group having
an association in which the target is located at an upper layer.

[7] It is the information processing apparatus according to any one of [1] to [6],
in which the first target indicates any one of an electronic label, an electronic document, a
graphic.

[8] According to another aspect of the present invention, it is an information
processing program causing a computer to execute a process for targets, the process including:
receiving a deletion operation on a first target; and associating a second target with a third
target when the second target visually overlaps the third target as a result of the first target
being deleted.
=== 9]~ ~"According toanother aspect”of the present “invention, it s an information
processing program causing a computer to execute a process for targets, the process including:

receiving a movement operation on a first target; and associating the first target with a
fourth target when the first target visually overlaps the fourth target at a movement destination
of the first target, in which the associating step associates a second target with a third target
when the second target visually overlaps the third target at a movement source as a result of
the first target being moved.

According to the information processing apparatus of [1] and [7], in a case where a



first target is edited, when a second target overlaps a third target as a result of the first target
being deleted, the second target can be associated with the third target.

According to the information processing apparatus of [2], in a case where a first target
is edited, when a second target overlaps a third target at a movement source as a result of the
first target being moved, the second target can be associated with the third target.

According to the information processing apparatus of [3], an association can be
performed in which an overlapped target is set to an upper layer in a tree structure and an
overlapping target is set to a lower layer in the tree structure.

According to the information processing apparatus of [4], when there are plural
overlapped targets, and there is an association between the overlapped targets, the overlapping
target can be associated with a lower layer of an overlapped target located at the lowest layer
among the plural overlapped targets.

According to the information processing apparatus of [5], when there are plural
overlapped targets, and there is no association between the overlapped targets, the overlapping
target can be associated with a lower layer of an overlapped target having a large overlap area
with the overlapping target.

According to the information processing apparatus of [6], a target of the deletion
operation or the movement operation can be set to a target group having an association in
which the target is located at an upper layer.

According to the information processing program of [8], in a case where a target is
edited, when the second target overlaps the third target as a result of the first target being
deleted, the second target can be associated with the third target.

According to the information processing program of [9], in a case where a target is
edited, when the second target overlaps the third target at a movement source as a result of the

first target being moved, the second target can be associated with the third target.

BRIEF DESCRIPTION OF THE DRAWINGS
Exemplary embodiment(s) of the present invention will be described in detail based
on the following figures, wherein
Fig. 1 is a conceptual module configuration diagram for a configuration example of
the present embodiment;
Fig. 2 is a flowchart illustrating a process example according to the present

embodiment;
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Fig. 3 is a flowchart illustrating a movement process example according to the present
embodiment;

Fig. 4 is a flowchart illustrating a deletion process example according to the present
embodiment;

Fig. 5 is a flowchart illustrating a parent setting process example according to the
present embodiment;

Fig. 6 is a diagram illustrating a data structure example of an object management
table;

Figs. 7A and 7B are diagrams illustrating an example of an electronic label;

Fig. 8 is a diagram illustrating a process example according to the pfesent
embodiment;

Fig. 9 is a diagram illustrating a process example according to the present
embodiment;

Figs. 10A and 10B are diagrams illustrating a process example according to the
present embodiment;

Figs. 11A and 11B are diagrams illustrating a process example according to the
present embodiment;

Figs. 12A and 12B are diagrams illustrating a process example according to the
present embodiment;

Fig. 13 is a diagram illustrating a deletion process example according to the present
embodiment;

Figs. 14A and 14B are diagrams illustrating a deletion process example according to
the present embodiment;

Figs. 15A and 15B are diagrams illustrating a deletion process example according to

the present embodiment;

embodiment;

Fig. 17 is a diagram illustrating a process example according to the present
embodiment;

Fig. 18 is a diagram illustrating a process example according to the present
embodiment;

Fig. 19 is a diagram illustrating a process example according to the present

embodiment; and

" Fig: 16 isa diagram “illustrating” @ process exainiple according to the Tpresent”



Fig. 20 is a block diagram illustrating a hardware configuration example of a

computer which realizes the present embodiment.

DETAILED DESCRIPTION

Hereinafter, a preferred embodiment for realizing the present invention will be
described with reference to the drawings.

Fig. 1 is a conceptual module configuration diagram for a configuration example of
the present embodiment. ,

In addition, the module generally indicates a component such as software (computer
program) or hardware which can be logically divided. Therefore, the module in the present
embodiment indicates not only a module in a computer program but also a module in a
hardware configuration. Accordingly, the present embodiment also describes a computer
program (a program causing a computer to perform each procedure, a program causing a
computer to function as each piece of means, or a program causing a computer to realize each
function), a system, and a method which function as such a module. However, for convenience
of description, terms “storing”, “being stored”, or the same terms as those are used, but these
terms indicates that data is stored in a storage device or is controlled so as to be stored in the
storage device in a case where an embodiment indicates a computer program. In addition, a
module may correspond to a function in a one-to-one relationship, but, in an implementation, a
single module may be formed by a single program, plural modules may be formed by a single
program, or, conversely, a single module may be formed by plural programs. Further, plural
modules may be executed by a single computer, and a single module may be executed by
plural computers in a distributed or parallel environment. Furthermore, a certain module may
include another module. Moreover, hereinafter, “connection” is used not only in a case of

physical connection but also in a case of logical connection (transmission and reception or

indication of data, a reference relationship between data items, or the like). The term “being

predetermined” indicates being defined before a target process is performed, and is used to
include being defined according to circumstances or states at that time or circumstances or
states hitherto before a target process is performed not only before a process of the present
embodiment is started but also even after the process of the present embodiment is started. In a
case where there are plural “predetermined values”, the values may be different values, and
two or more values (of course, including all the values) may be the same. In addition,

description that “if A occurs, B is performed” indicates that “it is determined whether or not A
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occurs, and if it is determined that A occurs, B is performed”. However, a case where
determination of it is determined whether or not A occurs is not necessary is excluded.

In addition, a system or an apparatus includes not only a case where plural computers,
hardware, apparatuses, or the like are connected to each other via communication means such
as a network (including one-to-one correspondence) so as to configure the system or the
apparatus, but also a case where the system or the apparatus is implemented by a single
computer, hardware, apparatus, or the like. The “system” and the “apparatus” are used as the
same terminology as each other. Of course, the “system” does not include a social
“mechanism” (social system) which is an artificial arrangement.

In addition, for each process performed by each module, or for each process in a case
where plural processes are performed in a module, target information is read from a storage
device, and a process result is written to the storage device after the process is performed.
Therefore, description of reading from the storage device before the process and writing to the
storage device after the process will be omitted in some cases. Further, the storage device here
may include a hard disk, a random access memory (RAM), an external recording medium, a
storage device using a communication line, a register in a CPU, and the like.

An information processing apparatus 100 according to the present embodiment edits a
target on the basis of an operation performed by an operator, and includes, as illustrated in an
example of Fig. 1, an object editing operation receiving module 110, an object editing module
120, an object storage module 130, an object overlap determination module 140, a grouping
process module 150, and an output module 160. Here, editing targets (hereinafter, also referred
to as an object) indicate an electronic label, an electronic document, a graphic, an electronic
mount (hereinafter, also referred to as a stage), and the like which are displayed on a display
device such as a liquid crystal display. The electronic mount is an object to which an

electronic label, an electronic document, a graphic, and the like are attached. The electronic

“label imitates alabel, and can be attached to an electronic mount, an electronic document, and

an electronic label. The graphic is an object such as an arrow, a square, or a circle, and can be
drawn on an electronic label, an electronic document, or the electronic mount. Hereinafter, an
association between electronic labels will be described as an example of an association
between objects, but may be an association between other objects. In addition, a limitation
may be put on the association between objects. As the limitation, for example, in a case where
an association between objects forms a tree structure, there is a limitation in which an

electronic mount can become a root in the tree structure, but a child cannot become the root, a
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limitation in which an electronic document can become a parent of an electronic label, but
cannot become a child of the electronic label, and the like. In addition, hereinafter, the terms
such as a “parent”, a “child”, and a “descendent” are used as terms indicating relationships
with other elements in a tree structure.

The object editing operation receiving module 110 is connected to the object editing
module 120 and the object overlap determination module 140. The object editing operation
receiving module 110 receives an editing operation on a first object. The editing operation
includes, for example, a deletion operation for deleting an object, a movement operation for
moving an object on an electronic mount, and the like. In addition, the movement indicates
that an object is deleted from a movement source, and the object is moved to a movement
destination. Other editing operations include new creation, enlargement, reduction, copying,
and the like of an object. For example, an object is selected in response to an operator’s
operation on a keyboard, a mouse, a touch pad, and an editing operation is performed by
selecting a menu, through a gesture, or the like.

The object editing module 120 is connected to the object editing operation receiving
module 110, the object storage module 130, the object overlap determination module 140, the
grouping process module 150, and the output module 160. The object editing module 120 edits
an object on the basis of an editing operation which is received by the object editing operation
receiving module 110.

The object storage module 130 is connected to the object editing module 120. The
object storage module 130 is accessed by the object editing module 120, and stores an object
which is an editing target. For example, an object management table 600 is stored. Fig. 6 is a
diagram illustrating a data structure example of the object management table 600. The object
management table 600 includes an object ID column 610, an object type column 615, a

creation date and time column 620, an editing date and time column 6235, a creator ID column

630, an upper left coordinate’ column 635, a lower right coordinate column 640, a content

column 645, a parent object ID column 650, a number of child objects column 655, a child
object ID (1) column 660, and a child object ID (2) column 665. The object ID column 610
stores information (object identification (ID)) for uniquely identifying an object in the present
embodiment. The object type column 615 stores the type of object (information indicating the
type of object such as an electronic label, an electronic document, a graphic, and an electronic
mount). The creation date and time column 620 stores the date and time when an object is

created (the date and time may be a year, a month, a day, an hour, a minute, a second, or a
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combination thereof; this is also the same for the following). The editing date and time
column 625 stores the date and time in which the edition was performed for the object. The
editing date and time column 625 may be provided in a plural manner. The creator ID column
630 stores information (creator ID) for uniquely identifying a creator in the present
embodiment. The upper left coordinate column 635 stores an upper left coordinate of an object.
The lower right coordinate column 640 stores a lower right coordinate of an object. The
coordinate is information indicating a position of an object on an electronic mount. For
example, an XY coordinate is set on the electronic mount, and if an object is a rectangle, a
position of the object is represented by coordinates of an upper left corner and a lower right
corner. The content column 645 stores content of an object. For example, the content may be
text information, an image, a graphic, or the like, and may be a place (for example, uniform
resource identifier (URI)) at which the content is stored. The parent object ID column 650
stores information (parent object ID) for uniquely identifying a parent object in a tree structure
in the present embodiment. The number of child objects column 655 stores the number of
child objects. The child object ID (X) column (X 2 1) is present by the number stored in the
number of child objects column 655. The child object ID (1) column 660 and the child object
ID (2) column 665 store information (child object ID) for uniquely identifying a child object
for a corresponding object in a tree structure in the present embodiment.

For example, if a deletion operation of an object is performed, a row of the object
may be deleted. In addition, if an object is moved, the upper left coordinate column 635 and
the lower right coordinate column 640 of the object may be changed to a coordinate of a
movement destination. Further, if plural objects are edited, information in the object
management table 600 regarding plural objects may be changed.

The object overlap determination module 140 is connected to the object editing

operation receiving module 110, the object editing module 120, and the grouping process

module 150. The object overlap determination module 140 determines whether or not there is
an overlap (visual overlap) between objects in a case where an object is edited. In a case where
an object is deleted, an overlap relationship after deletion is determined with peripheral objects
of the deleted object as targets. In a case where an object is moved, an overlap relationship
after movement in the periphery of the moved object at a movement destination and an overlap
relationship after the movement in the periphery of the moved object at a movement source,
are determined. For example, in a case where a first object is deleted, it is determined whether

or not a second object and a third object overlap each other as a result of deleting the first
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object. Generally, in a case where the first object overlaps the second object, and the first
object overlaps the third object before the deletion, an overlap between the second object and
the third object may be determined. In addition, in a case where the first object is moved, it
may be determined whether or not the first object overlaps a fourth object at a movement
destination. Further, it is determined whether or not the second object overlaps the third object
at a movement source as a result of the first object being moved. This determination is
performed by using the upper left coordinate column 635 and the lower right coordinate
column 640 of the object management table 600.

In addition, the object overlap determination module 140 may perform not only the
determination of an overlap between objects but also calculation of an overlap area (an area of
an overlap region). The calculation of the area is also performed by using the upper left
coordinate column 635 and the lower right coordinate column 640 of the object management
table 600.

Further, the object overlap determination module 140 may set a predetermined width
in the vicinity of an object and may determine an overlap including the peripheral region in the
determination of whether or not there is an overlap. In other words, in the determination of an
overlap, a region of an object may be enlarged and then may be determined.

The grouping process module 150 is connected to the object editing module 120, the
object overlap determination module 140, and the output module 160. In a case where it is
determined by the object overlap determination module 140 that there is an overlap between
objects, the grouping process module 150 associates the objects with each other. When the
above-described example is used, in a case where the second object and the third object
overlap each other as a result of deleting the first object, the second object is associated with
the third object. In a case where the first object overlaps the fourth object at a movement
destination of the first object as a result of moving the first object, the first object is associated
with the fourth object. In addition, in a case where the second object overlaps the third object
at a movement source as a result of moving the first object, the second object is associated
with the third object.

In addition, the grouping process module 150 may perform an association in which an
overlapped object (an object located on a lower side in a display form) in the overlap is set to
an upper layer in a tree structure, and an overlapping object (an object located on an upper side
in a display form) is set to a lower layer in the tree structure. As a result of the association, the

overlapped object becomes a parent in the tree structure, and the overlapping object becomes a



10

child in the tree structure. When the above-described example is used, in a case where the first
object overlaps the fourth object at a movement destination of the first object as a result of
moving the first object, the fourth object becomes an overlapped object, and the first object
becomes an overlapping object.

In addition, in a case where there are plural overlapped objects, and there is an
association between the overlapped objects, the grouping process module 150 may associate
an overlapping object with a lower layer of an overlapped object which is located at the lowest
layer in plural overlapped objects. The term “there being an association” indicates that plural
objects are included in the same tree structure. Therefore, there is not only a case where the
objects have a direct parent-child relationship (a relationship in which there are no other
objects between the objects), but also a case where the objects have fraternity, a parent-child
relationship with one or more elements (a parent or a child) interposed therebetween, and the
like. In addition, in a case where there are plural overlapped objects located at the lowest layer,
and the overlapped objects have fraternity, an overlapping object is associated with a lower
layer of an overlapped object which has a large overlap area with the overlapping object.

Further, in a case where there are plural overlapped objects, and there is no
association between the overlapped objects, the grouping process module 150 may associate
an overlapping object with a lower layer of an overlapped object which has a large overlap
area with the overlapping object.

Furthermore, an object which is a target of a deletion operation or a movement
operation may be an object group which has an association in which the object is located at an
upper layer. The object group includes an object an object which is a target of a deletion
operation or a movement operation. Therefore, the object group is formed by two or more
objects.

The output module 160 is connected to the object editing module 120 and the

grouping process module 150. The output module 160 outputs a result of editing performed by
the object editing module 120 and a result of an association performed by the grouping process
module 150. The term “outputting” includes, for example, displaying an object in which an
editing result or an association result is reflected on a display device such as a liquid crystal
display, storing the object in a recording medium such as a memory card, and sending the
object to other information processing apparatuses.

Fig. 2 is a flowchart illustrating a process example according to the present

embodiment.



11

In step S202, the object editing operation receiving module 110 receives a user’s
operation. An editing operation on an object which is currently displayed on a display device
such as a liquid crystal display, in response to an operator’s operation on a keyboard, a mouse,
or a touch pad.

An example of an electronic label as an object will be described with reference to
Figs. 7A and 7B. As illustrated in an example of Fig. 7A, an electronic label 710 is displayed
on a stage 700. In the stage 700, an electronic label content display region 720 is surrounded
by an electronic label range 715a, and content is displayed in the electronic label content
display region 720. When the electronic label 710 is clicked, the electronic label 710 is turned
to a selection state. The electronic label 710 in the selection state is displayed at the highest
rank, and a display change of a descendent is not performed. In addition, as illustrated in an
example of Fig. 7B, as a selection state, for example, the electronic label range 715a which is
not selected may be changed to an electronic label range 715b (dotted line). Further, a color
the electronic label range 715b may be changed to a color different from a color of the
electronic label range 715a. In addition, in a case where the operator is a registrant (creator) of
the object, a deletion instruction icon 730 may be displayed at an upper right part, and a
selection state display icon 740 may be displayed at a lower right part. When the electronic
label 710 in the selection state is clicked, the selection state is maintained. Further, when the
stage 700 (a region other than the electronic label 710 in Figs. 7A and 7B) is clicked, the
selection state of the electronic label 710 is canceled. Return to the original display state
illustrated in the example of Fig. 7A occurs, the electronic label range 715b is changed to the
electronic label range 715a, and the selection state display icon 740 and the deletion
instruction icon 730 are not displayed. In addition, when another object which is not the
electronic label 710 is clicked, the selection state is canceled, and another object is turned to a

selection state. If said another object is moved, the selection state of the object is canceled.

deletion.

In step S204, the object editing module 120 determines the type of operation. The
type of editing is determined on the basis of a keyboard operation, selection of a menu, a
gesture, or the like. For example, if a “Delete” key is pressed, a deletion operation is
determined, and if an object is moved in a selection state, a movement operation is determined.
For example, if an electronic label is selected with a mouse (touch start in a touch panel), and

is then moved with the mouse (touch move in the touch panel) for a while (period longer than
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a predetermined value), it is determined that the electronic label is moved, and it is determined
that the electronic label is stopped through an operation of releasing the mouse (touch end in
the touch panel). In addition, if an electronic document to which an electronic label is attached
is moved, the electronic label is also moved.

Further, only a selected electronic label may be moved, and an electronic label as a
descendent when a selected electronic label is set as a parent may also be moved. In relation to
a differentiation therebetween, which movement occurs may be determined, for example, by
comparing the time from selection to movement with a predetermined threshold time.

In step S206, the object editing module 120, the grouping process module 150, and
the like perform a process in accordance with the type of operation. In a case of a movement
operation, a process according to a flowchart exemplified in Fig. 3 is performed, and in a case
of a deletion operation, a process according to a flowchart exemplified in Fig. 4 is performed.

As illustrated in an example of Fig. 8, a comment display region formed by a
comment list tab 820 and a comment tree tab 830, and the stage 700 are displayed on a screen
800. An electronic label 840, an electronic label 850, and an electronic document 860 are
disposed in the stage 700, and a menu 890 is displayed. The electronic label 840 and the
electronic label 850 overlap each other, and the electronic label 840 and the electronic label
850 are associated with each other. In this case, the electronic label 840 becomes a parent, and
the electronic label 850 becomes a child. In addition, the electronic document 860 does not
overlap the electronic label 840 and the electronic label 850, but overlaps the stage 700. Of
course, the electronic label 840 also overlaps the stage 700. Therefore, the stage 700 is a
parent, and the electronic label 840 and the electronic document 860 are children. Further, the
electronic label 850 overlaps the stage 700 and the electronic label 840. This corresponds to a
case where there are plural overlapped object, and there is an association between the

overlapped objects (between the stage 700 and the electronic label 840). Therefore, in a tree

structure formed by the stage 700 and the electronic label 840, the electronic label 850 is

associated with a lower layer of the electronic label 840 located at the lowest layer.
Furthermore, the menu 890 is a menu for drawing a graphic.

In addition, the comment display region formed by the comment list tab 820 and the
comment tree tab 830 represents a state in the stage 700, and, in a case where the comment list
tab 820 is selected, content of the electronic label 840 and the electronic label 850 is displayed
in a list in the comment display region. For example, the content may be arranged in an order

of the creation date and time, in an order of creators, or the like. When the comment tree tab
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830 is selected, a tree structure of the electronic label 840 and the electronic label 850 is
reflected in a comment tree display region 832, and contents thereof are displayed. For
example, as illustrated in Fig. 8, a parent-child relationship is represented by a distance from
the left end. The content “Is this okay?” of the electronic label 840 is displayed at the left end,
and the content “Okay.” of the electronic label 850 which is a child thereof is displayed
thereunder at a position separated from the left end by a predetermined distance (by a unit
distance indicating a lower-rank layer in the tree structure).

A case where only the electronic label 840 is selected and moved in this state is
illustrated in an example of Fig. 9. As a result of the movement, the electronic label 840 does
not overlap the electronic label 850, and thus a parent-child relationship between the electronic
label 840 and the electronic label 850 is removed. In other words, a different tree structure is
formed. In this case, a tree structure of only the electronic label 840 and a tree structure of
only the electronic label 850 are formed. In addition, the separate tree structures do not include
a tree structure which has the stage 700 as a root. In other words, the tree structures are
separate tree structures in a range which does not go back to the tree structure which has the
stage 700 as a root. Further, in relation to display in the comment tree display region 832 after
the movement is performed, both of the content items of the electronic label 840 and the
electronic label 850 are displayed at the left end. In other words, this indicates that the
electronic label 840 and the electronic label 850 have no parent-child relationship in the tree
structure.

Of course, in a case where the electronic document 850 as a child having the
electronic label 840 as a parent illustrated in the example of Fig. 8 is also moved, the
movement is performed in a state in which the overlap relationship is maintained, and thus a
relationship between the electronic label 840 and the electronic label 850 is maintained

without change. Therefore, the display content in the comment tree display region 832 is

also maintained without change in an example of Fig. 8.

In addition, in a case where a reduction operation of an electronic label is performed,
the following limitation may be put. In a case where a child object is present in an electronic
label which is a reduction operation target, a size may be reduced, but a reduction is allowed in
a range in which an overlap with all child objects can be maintained. Further, in a case where a
parent object is present in an electronic label which is a reduction operation target, a size may
be reduced, but a reduction is allowed in which an overlap with all parent objects can be

maintained. Therefore, in an object which has a parent or a child relationship with an object
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which is a reduction operation target, an overlap relationship indicating the parent-child
relationship is maintained.

Fig. 3 is a flowchart illustrating a movement process example according to the present
embodiment.

In step S300, a movement process starts.

In step S302, the object editing module 120 determines whether or not a group having
a target object as a parent is moved, and if a group having a target object as a parent is moved,
the process proceeds to step S306, and, if otherwise, the process proceeds to step S304. Here,
the target object is a selected object. Here, the group includes a descendent object (including
up to an object serving as a root) which has the target object as a parent in a tree structure.

In step S304, the grouping process module 150 sets a parent of a child object of the
target object. Since only the target object is moved, an association for the child object is
performed on the basis of an overlap relationship which occurs due to the target object being
deleted from the movement source. Details of the process will be described later with
reference to a flowchart exemplified in Fig. 5.

In step S306, the object editing module 120 determines whether or not a parent of the
target object is changed at a movement destination. If changed, the process proceeds to step
S308, and if otherwise, the process proceeds to step S310.

In step S308, the grouping process module 150 sets a parent of the target object. An
association is performed on the basis of a new overlap relationship occurring at the movement
destination. Details of the process will be described later with reference to a flowchart
exemplified in Fig. 5.

In step S310, the object editing module 120 performs the movement process.
Coordinates (the upper left coordinate column 635 and the lower right coordinate column 640

of the object management table 600) of the target object are changed to coordinates at the

movement destination, and a result of the association is reflected (the parent object ID column

650, the number of child objects column 655, the child object ID (1) column 660, the child
object ID (2) column 665, and the like of the object management table 600), and a movement
result is displayed.

Fig. 4 is a flowchart illustrating a deletion process example according to the present
embodiment.

In step S400, a deletion process starts.

In step S402, the object editing module 120 determines whether or not a child object
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is present in a target object, and if a child object is present, the process proceeds to step S404,
and if otherwise, the process proceeds to step S406.

In step S404, the grouping process module 150 sets a parent of the child object. An
association is performed on the basis of a new overlap relationship which occurs due to the
deletion. Details of the process will be described later with reference to a flowchart
exemplified in Fig. 5.

In step S406, the object editing module 120 performs the deletion process.

Fig. 5 is a flowchart illustrating a parent setting process example according to the
present embodiment.

In step S500, a parent setting process starts.

In step S502, the object overlap determination module 140 extracts an object which
has an overlap relationship with a target object. The target object here is an object which is a
movement target, or an object having a child relationship with an object which is a movement
target at a movement source, in a case of a movement process. In addition, in a case of a
deletion process, the target object is an object having a child relationship with an object which
is a deletion target. In addition, an object at a movement source and a movement destination,
or in the periphery (within a predetermined distance from an object which is a process target)
of a deletion position, may be used as a target object.

In step S504, the object overlap determination module 140 determines whether or not
plural objects are extracted in step S502, and if plural objects are extracted, the process
proceeds to step S510, and if otherwise (if a single object is extracted), the process proceeds to
step S506.

In step S506, the grouping process module 150 includes the target object in a group
by using the object extracted in step S502 as a parent. Details thereof will be described later

with respect to an example of Figs. 10A and 10B.

" In step S510, the grouping process module 150 determines whether or not there is a
parent-child relationship in plural objects extracted in step S502, and if there is the
parent-child relationship, the process proceeds to step S512, and if otherwise, the process
proceeds to step S520.

In step S512, the grouping process module 150 includes the target object in a group
by using a child object as a parent among the objects extracted in step S502. Details thereof
will be described later with reference to an example of Figs. 11A and 11B.

In step S520, the object overlap determination module 140 calculates an area in which
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each object overlaps the target object.

In step S522, the grouping process module 150 includes the target object in a group
by using an object having a large overlap area as a parent. Details thereof will be described
later with reference to an example of Figs. 12A and 12B.

Description will be made of an association rule based on an overlap relationship
between an electronic label and an object by using examples illustrated in Figs. 10A to 12B.
As an object which can become a parent of an electronic label, there are a stage, a page of an
electronic document, and an electronic label.

Figs. 10A and 10B are diagrams illustrating a process example according to the
present embodiment. As long as an electronic label is placed on an object, a parent is the
corresponding object. In addition, a parent is the stage 700 only in a case where a region of the
electronic label is entirely located in the stage (in a case where there is no overlap with objects
other than the stage). As illustrated in an example of Fig. 10A, electronic labels 1012, 1014,
1016 and 1018 overlap an electronic document 1010, and an electronic [abel 1090 does not
overlap objects other than the stage 700. A tree structure indicating a result of an association in
this case is illustrated in an example of Fig. 10B. With the stage 700 as a root, the electronic
document 1010 and the electronic label 1090 are children, and the electronic document 1010
has the electronic labels 1012, 1014, 1016 and 1018 as children.

Figs. 11A and 11B are diagrams illustrating a process example according to the
present embodiment. In a case where an electronic label is attached to a place where objects
overlap each other, an object of a directly higher display layer is set as a parent. In other words,
in a case where there are plural objects having an overlap relationship with a target object, and
there is an association between the objects, the target object is associated by using an object
located at a lower layer in a tree structure as a parent. As illustrated in an example of Fig. 11A,
an-electronic-document-1120..overlaps. an. electronic_document 1110. In a_case where an
electronic label 1112 is located only on the electronic document 1110 in this state, the
electronic label 1112 becomes a child of the electronic document 1110. For example, in a case
where an electronic label 1122 and an electronic label 1124 overlap both the electronic
document 1110 and the electronic document 1120, the electronic document 1110 and the
electronic document 1120 have a parent-child relationship, and thus the electronic label 1122
and the electronic label 1124 are associated as a child of the electronic document 1120 which
is a child. An electronic label 1190 becomes a child of the stage 700 according to the

above-described rule illustrated in Figs. 10A and 10B. A tree structure indicating a result of an
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association in this case is illustrated in an example of Fig. 11B. With the stage 700 as a root,
the electronic document 1110 and the electronic label 1190 are children, the electronic
document 1110 has the electronic label 1112 and the electronic document 1120 as children,
and the electronic document 1120 has the electronic label 1122 and the electronic label 1124
as children.

Figs. 12A and 12B are diagrams illustrating a process example according to the
present embodiment. In a case where an electronic label hangs over plural separated objects,
an object having a larger overlap area with the electronic label is set as a parent. In other
words, in a case where there are plural objects having an overlap relationship with a target
object, and there is no association between the objects, an association is performed according
to an overlap area. As illustrated in an example of Fig. 12A, an electronic document 1210 has
no overlap relationship with an electronic document 1220. In a case where an electronic label
1212 and an electronic label 1222 overlap both the electronic document 1210 and the
electronic document 1220, the electronic label 1212 overlaps the electronic document 1210
more than the electronic document 1220, and the electronic label 1222 overlaps the electronic
document 1220 more than the electronic document 1210, the electronic label 1212 is set as a
child of the electronic document 1210, and the electronic label 1222 is set as a child of the
electronic document 1220. A tree structure indicating a result of an association in this case is
illustrated in an example of Fig. 12B. With the stage 700 as a root, the electronic document
1210 and the electronic document 1220 are children, the electronic document 1210 has the
electronic label 1212 as a child, and the electronic document 1220 has the electronic label
1222 as a child.

Fig. 13 is a diagram illustrating a deletion process example according to the present
embodiment.

When a cursor is moved onto an electronic label 1340, a deletion instruction icon is

displayed in a case where an operation is a creator of the electronic label 1340. In addition, in
a case where another object is currently selected, even if the operator is a creator and moves
the cursor onto the electronic label 1340, the deletion instruction icon is not displayed. Further,
in a case of a touch panel, when the electronic label 1340 is clicked, the deletion instruction
icon is displayed if the operator is a creator of the electronic label 1340. If the operator is not a
creator, the deletion instruction icon is not displayed.

When the deletion instruction icon is clicked, an electronic label deletion dialog

corresponding line 1342 and a deletion dialog 1350 are displayed. The deletion dialog 1350
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includes a “Yes” button 1352, a “No” button 1354, and a close button 1356. A message, “Is an
object deleted?” is displayed in the deletion dialog 1350. If the “Yes” button 1352 of the
deletion dialog 1350 is clicked, the electronic label 1340 is deleted. If the “No” button 1354
and the close button 1356 are clicked, the electronic label 1340 is not deleted.

In addition, if a parent object is deleted, a child object is not deleted. In addition, a
new parent is set again in a present positional relationship on the basis of the above-described
rule.

Figs. 14A and 14B are diagrams illustrating a deletion process example according to
the present embodiment. Particularly, description will be made of a case where an object is
deleted when there is a child object.

1. Only an object which is a deletion target is deleted. A child object is not deleted.

2. A position of a child object is not changed.

3. In relation to a child object which is directly connected to a deleted object, a parent
is set again in a present positional relationship on the basis of the above-described rule.

An example of Fig. 14B illustrates a state before an electronic label (B) 1420 is
deleted. The stage 700 is a parent of an electronic label (A) 1410 and an electronic label (E)
1450, the electronic label (A) 1410 is a parent of the electronic label (B} 1420, and the
electronic label (B) 1420 is a parent of an electronic label (C) 1430 and an electronic label (D)
1440. In addition, the electronic label (C) 1430 overlaps both the electronic label (B) 1420 and
the electronic label (E) 1450, but the electronic label (B) 1420 and the electronic label (E)
1450 do not have a parent-child relationship with each other. An overlap area with the
electronic label (C) 1430 is larger in the electronic label (B) 1420, and thus a parent of the
electronic label (C) 1430 is not the electronic label (E) 1450 but the electronic label (B) 1420.
A tree structure thereof is illustrated as in an example of Fig. 14B, and content display in

which the tree structure is reflected is as in display of a comment tree display region 832 of a

‘comment tree tab 830.

Figs. 15A and 15B are diagrams illustrating a deletion process example according to
the present embodiment.

An example of Fig. 15A illustrates a state after the electronic label (B) 1420 is deleted.
The stage 700 is a parent of the electronic label (A) 1410 and the electronic label (E) 1450, the
electronic label (E) 1450 is a parent of the electronic label (C) 1430, and the electronic label
(A) 1410 is a parent of the electronic label (D) 1440.

Parent candidates of the electronic label (C) 1430 and the electronic label (D) 1440
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are the stage 700, the electronic label (A) 1410, and the electronic label (A) 1450. According
to the above-described rule illustrated in the example of Figs. 10A and 10B, a parent of the
electronic label (C) 1430 is the electronic label (E) 1450, and a parent of the electronic label
(D) 1440 is the electronic label (A) 1410. A tree structure thereof is illustrated as in an
example of Fig. 15B, and content display in which the tree structure is reflected is as in display
of the comment tree display region 832 of the comment tree tab 830.

Fig. 16 is a diagram illustrating a process example according to the present
embodiment. Particularly, description will be made of the comment display region (in Fig. 16,
a comment list display region 822) formed by the comment list tab 820 and the comment tree
tab 830. The comment display region can change between non-display and display.

The comment display region includes the comment list tab 820 and the comment tree
tab 830.

A selection state of a comment (content in an electronic label) displayed in the
comment display region is interlocked with a selection state of a corresponding electronic
label which is attached to the stage 700. In addition, a retrieval word reception column 1640
may be provided in the comment list display region 822, and a comment may be retrieved.

Fig. 17 is a diagram illustrating a process example according to the present
embodiment. Fig. 17 illustrates a display example of the comment list display region 822
when the comment list tab 820 is selected. In this example, a display order is a descending
order of the update date and time. As display content, comment content, the update date and
time, and a person to update are displayed.

If a new electronic label is created, a comment item is added to the top of a list in the
comment list display region 822. In addition, if content of an electronic label is edited, an
edited comment is displayed on the top of the list. If an electronic label is deleted, the

comment is deleted from the list.

~In addition, retrieval of a comment will be described. In a case where nothing is

entered in the retrieval word reception column 1640, “retrieval of comment” is displayed.
Through an operator’s operation, any retrieval keyword is entered. In a case of plural
keywords, the keywords are partitioned by an en space, and AND retrieval is performed.
When a keyword is entered in the retrieval word reception column 1640, and an Enter
key or “retrieval” button is clicked, a retrieval result is displayed in which the keyword
matches electronic label content, an updater, and the update date and time. In a case where a

keyword is not entered, all comments are displayed.



displayed near a center of the screen.

20

Fig. 18 is a diagram illustrating a process example according to the present
embodiment. Fig. 18 illustrates a display example of the comment tree display region 832
when the comment tree tab 830 is selected. In this example, a display order is a descending
order from the update date and time of a highest-rank parent. A display order of lists with the
same level is a descending order of the update date and time. As display content, comment
content, the update date and time, and a person to update are displayed.

As for comments with the same level in the tree structure, text is displayed at the
same positions (positions having the same distance from the left end). Text of a child comment
is displayed further toward a right side than text of a parent comment.

If a new electronic label is created (so as not to overlap objects other than the stage
700), a comment item is added to the top of the list in the comment tree display region 832.

If a child electronic label is created, a comment item is added to the top of a child list.

If content is edited, the edited comment is displayed on the top of a list having edited
comments with the same level.

If an electronic label is deleted, a comment is deleted from the list. According to the
above-described rule, a child electronic label is updated by a new parent. The update is
performed in a case where a parent-child relationship is canceled or a new relationship is
generated due to movement of an electronic label.

Fig. 19 is a diagram illustrating a process example according to the present
embodiment. Fig. 19 illustrates an example in which a comment display region, a comment,
and a display state of an electronic label are interlocked with each other.

For example, if a comment in the comment tree display region 832 is selected, an
electronic label corresponding to the comment is highlighted in a selection state as in an
electronic label 1920 on the stage 700. In addition, in a case where a corresponding electronic

label is not observed from the screen, the stage 700 is moved so that the electronic label is

Conversely, if an electronic label on the stage 700 is selected, a comment
corresponding to the electronic label is highlighted in the comment tree display region 832.

In addition, a hardware configuration of a computer which is executed by a program
as the present embodiment is a general computer as exemplified in Fig. 20, and is, specifically,
a personal computer, a computer serving as a server, or the like. In other words, as a specific
example, a CPU 2001 is used as a processing unit (calculation unit), and a RAM 2002, a ROM

2003, and an HD 2004 are used as a storage device. For example, a hard disk may be used as
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the HD 2004. The computer includes the CPU 2001 which executes programs such as the
object editing operation receiving module 110, the object editing module 120, the object
overlap determination module 140, the grouping process module 150, and the output module
160; the RAM 2002 which stores the programs or data; the ROM 2003 which stores a program
or the like for activating the computer; the HD 2004 which is an auxiliary storage device
(“flash memory” or the like); a reception device 2006 which receives data on the basis of a
user’s operation on a keyboard, a mouse, a touch panel, and the like; an output device 2005
such as a CRT or a liquid crystal display; a communication line interface 2007 for connecting
a communication network such as a network interface card; and a bus 2008 via which the
above-described elements are connected to each other and transmit and receive data. Plural
computers may be connected to each other via a network.

In the above-described embodiment which is realized by a computer program, the
computer program which is software is read to a system of the present hardware configuration,
and the above-described embodiment is realized through cooperation between software and
hardware resources.

In addition, the hardware configuration illustrated in Fig. 20 shows an configuration
example, and the present embodiment is not limited to the configuration illustrated in Fig. 20,
and may have a configuration which can execute the modules described in the present
embodiment. For example, some modules may be configured by dedicated hardware (for
example, an ASIC or the like); some modules may be provided in an external system and be
connected to other modules via a communication line; and the system illustrated in Fig. 20
may be provided in plural manner, and plural systems may be connected to each other via a
communication line and be operated in cooperation with each other. Further, particularly, the
system may be incorporated into not only the personal computer, but also an information home

appliance, a copier, a facsimile, a scanner, a printer, a multifunction machine (an image

‘processing apparatus having two or more of functions among a scanner, a printer, a copier, a

facsimile, or the like).

In addition, the above-described program may be stored in a recording medium so as
to be provided, and the program may be provided via communication means. In this case, for
example, the above-described program may be regarded as the invention relating to a
“computer readable medium storing a program”.

The “computer readable medium storing a program™ indicates a computer readable

recording medium storing a program, which is used to install, execute, and distribute the



22

program.

In addition, the recording medium includes, for example, “DVD-R, DVD-RW,
DVD-RAM, and the like” which are digital versatile discs (DVDs) and are standards
formulated in accordance with the DVD forum, “DVD+R, DVD+RW, and the like” which are
standards formulated in accordance with DVD+RW, CD-read only memory (CD-ROM),
CD-recordable (CD-R), CD-rewritable (CD-RW), and the like which are a compact disc (CD),
a Blue-ray (registered trademark) disc, a magneto-optical disc (MO), a flexible disc (FD), a
magnetic tape, a hard disk, a read only memory (ROM), an electrically erasable programmable
read only memory (EEPROM (registered trademark)), a flash memory, a random access
memory (RAM), and a secure digital (SD) memory card.

In addition, the program or part thereof may be recorded on the medium so as to be
preserved or distributed. Further, the program may be transmitted by using communication
networks, for example, wired communication networks such as a local area network (LAN), a
metropolitan area network (MAN), a wide area network (WAN), the Internet, an intranet, and
an extranet, or a wireless communication network, or by using a transmission medium such as
a combination thereof, and may be carried on a carrier wave so as to be transmitted.

Further, the program may be part of another program, and may be recorded on a
medium along with a separate program. Furthermore, the program may be divided and
recorded on plural recording media. Moreover, the program may be recorded in any format
such as compression or encoding as long as the program can be recovered.

As stated above, the detailed description discloses an information processing
apparatus managing displayed targets through a tree structure and including: a reception
section that receives a deletion operation on a first target; and an associating section that
associates a second target with a third target when the second target visually overlaps the third

target as a result of the first target being deleted.

" The foregoing description of the exemplary embodiments of the present invention has

been provided for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. Obviously, many
modifications and variations will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best explain the principles of the
invention and its practical applications, thereby enabling others skilled in the art to understand
the invention for various embodiments and with the various modifications as are suited to the

particular use contemplated. It is intended that the scope of the invention be defined by the
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What is claimed is:

1. Aninformation processing apparatus comprising:

a processor and a memory that stores instructions executed by the processor, the processor
being configured to:

receive a deletion operation of a first target object by a user, the first target object being
associated as a child object of a third target object and being associated as a parent object of a
second target object, a portion of the second target object being displayed on the first target
object; and

® associate the second target object as a child object of the third target object in a case of
a portion of the second target object being displayed on the third target object as a
result of the first target object being deleted and

(ii) not associate the second target object as a child object of the third target object in a
case of the second target object not being displayed on the third target object as a result
of the first target object being deleted.

2. The information processing apparatus according to claim 1, wherein, when there are
plural overlapped target objects, and there is an association between the overlapped target
objects, the processor associates an overlapping target object with a lower layer of an
overlapped target object located at the lowest layer among the plural overlapped targets
objects.

3. An information processing apparatus comprising:

a processor and a memory that stores instructions executed by the processor, the processor
being configured to:

receive a deletion operation of a first target object; and

associate a second target object with a third target object when the second target object visually
overlaps the third target object as a result of the first target object being deleted, wherein:

the processor performs an association in which an overlapped target object in the overlap is set
to an upper layer in a tree structure and an overlapping target object is set to a lower layer in the
tree structure, and

when there are plural overlapped target objects, and there is no association between the
overlapped target objects, the processor associates the overlapping target object with a lower
layer of an overlapped target object having the largest overlap area with the overlapping target
object.

4. The information processing apparatus according to claim 1, wherein the first target
object indicates any one of an electronic label, an electronic document, and a graphic.
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5. A non-transitory computer readable medium storing an information processing
program causing a computer to execute a process for target objects, the process comprising:

receiving a deletion operation of a first target object by a user, the first target object
being associated as a child object of a third target object and being associated as a parent
object of a second target object, a portion of the second target object being displayed on the
first target object; and

® associating the second target object as a child object of the third target object in a case
of a portion of the second target object being displayed on the third target object as a
result of the first target object being deleted and

(ii) not associating the second target object as a child object of the third target object in a
case of the second target object not being displayed on the third target object as a result
of the first target object being deleted.



