DESCRIPTION

Title of Invention: INFORMATION PROCESSING APPARATUS AND
PROGRAM

Technical Field
[0001]
The present invention relates to an information processing

apparatus and a program.

Background Art
[0002]

A method for displaying a 1list in which file names or
icons are arranged in order of specific attributes, e.g., file
names and dates and time of update, is well known as a tabular
form display of information objects such as files of electronic
documents, audio data, image data or multimedia data stored in
a computer system. Known also is an art which allows a user to
arrange 1icons corresponding to relevant files at desired
positions within a display area (desk top), as is the case of a
so called desktop display.

[0003]

An information sharing assistance apparatus disclosed in
PTL 1 displays information to be shared on a display screen
with a symbol such as an icon, while changing a display state
of the icon correspondingly to a state of an access to the
relevant information. For instance, whether or not any access
has been made is represented by a color of the icon, the total
number of accesses is represented by a size of the icon, and
the time lapsed from the last access is represented by the
position on the display where the icon 1is located. An icon,
similarly to a user symbol, represents when corresponding
information is read or edited by the position where the icon is

arranged. For instance, an icon 1is located in such a way that
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a distance from a certain reference point is proportional to an
interval between the time when it is displayed and the time
when corresponding information was read or edited. It is thus
supposed that information corresponding to an icon 50

positioned closer to a B point is read or edited more lately.

Citation List
Patent Literature
[0004]
PTL 1: Japanese Unexamined Patent Application Publication

No. 2004-302892

Summary of Invention
Technical Problem
[0005]

An object of the present invention is to provide an
apparatus capable of displaying a retrieval result in in which
the position in an information space of an information object
retrieved is easily grasped.

Solution to Problem
[0006]

The invention of Claim 1 1is an information processing
apparatus comprising: an information space storage means for
storing information objects 1in connection with arrangement
destination coordinates at which the information objects are to
be positioned in an information space; an information space
screen generation means for generating an information space
screen which displays a state in which each information object
stored in the information space storage means 1is positioned at
corresponding arrangement destination coordinates; an update
means for receiving, on the information space screen being
displayed, an instruction given by a wuser to change the
arrangement destination coordinates of the information object

displayed on the information space screen or an instruction
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given by the user to specify a new information object to be
arranged in the information space and arrangement destination
coordinates of the new information object, the update means
being configured to update information stored in the
information space storage means correspondingly to the received
changing instruction or the received specifying instruction; a
retrieval condition receiving means for receiving an input of a
retrieval condition; a «retrieval means for performing a
retrieval through the information space storage means to find
an information object which satisfies the retrieval condition;
and a control means for controlling the information space
screen generating means such that, when at least one
information object that satisfies the retrieval condition is
found as a result of the retrieval, the information space
screen generation means generates the information space screen
in which the information object found through the retrieval are
displayed in a display form discriminable from objects that do
not satisfy the retrieval condition, with the entire
information space used as a display area.

[0007]

The invention of Claim 2 1is an information processing
apparatus according to Claim 1, wherein the retrieval condition
receiving means <receives, as the retrieval <condition, a
reference condition to specify an information object to be used
as a reference and a distance condition representing a distance
which defines a neighborhood of the information object
satisfying the reference condition, and wherein the retrieval
means performs a retrieval through the information space
storage means to find an information object satisfying the
reference condition, and to find a neighborhood object which is
an information object arranged within the distance represented
by the distance condition from the information object found to
satisfy the reference condition, whereby the information object

satisfying the reference condition and the neighborhood object



are output by the retrieval means as the objects satisfying the
retrieval condition.
[0008]

The invention of Claim 3 1s an information processing
apparatus according to Claim 2, wherein the information space
storage means further stores information of a group formed by
two or more information objects, and the retrieval means
outputs, as one of the objects satisfying the retrieval
condition, an information object belonging to the same group as
the found neighborhood object.

[0009]

The invention of Claim 4 1s an information processing
apparatus according to one of Claims 1 to 3, wherein the
information space storage means stores, for at least one of the
information objects, data of a plurality of versions of the
information object, and wherein the information space screen
generation means generates, as the information space screen, a
screen which displays an individual information object in a
display form that enables the user to distinguish the number of
the versions of the information object.

[0010]

The invention of Claim 5 is a program configured to be run
by a computer to implement a system, the system comprising: an
information space storage means for storing information objects
in connection with arrangement destination coordinates at which
the information objects are to be positioned in an information
space; an information space screen generation means for
generating an information space screen which displays a state
in which each information object stored in the information
space storage means 1is positioned at corresponding arrangement
destination coordinates; an update means for receiving, on the
information space screen being displayed, an instruction given
by a user to change the arrangement destination coordinates of

the information object displayed on the information space
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screen or an instruction given by the user to specify a new
information object to be arranged in the information space and
arrangement destination coordinates of the new information
object, the update means being configured to update information
stored in the information space storage means correspondingly
to the received changing instruction or the received specifying
instruction; a retrieval condition receiving means for
receiving an input of a retrieval condition; a retrieval means
for performing a retrieval through the information space
storage means to find an information object which satisfies the
retrieval condition; and a control means for controlling the
information space screen generating means such that, when at
least one information object that satisfies the retrieval
condition is found as a result of the retrieval, the
information space screen generation means generates the
information space screen in which the information object found
through the retrieval are displayed 1in a display form
discriminable from objects that do not satisfy the retrieval
condition, within a display area that corresponds to the entire

information space.

Advantageous Effects of Invention
[0011]

According to the invention of Claim 1 or 5, provided is an
apparatus capable of displaying a retrieval result in which
coordinates in the information space of information objects
retrieved are easily grasped.

[0012]

According to the invention of Claim 2, not only an
information object which satisfies a reference condition but
also information on objects in its neighborhood can be provided
to a user.

[0013]

According to the invention of Claim 3, with for an



information object in the neighborhood of an information object
which satisfies the reference condition, also information of a
different object associated therewith by grouping can be
provided to a user.
[0014]

According to the invention of Claim 4, information
regarding the number of versions of an individual object can be

provided to a user.

Brief Description of Drawings
[0015]

[Fig. 1] Fig. 1 illustrates an example of an information
processing apparatus of an embodiment.

[Fig. 2] Fig. 2 illustrates an example of contents of data
registered in a database.

[Fig. 3] Fig. 3 1illustrates an exemplary two-dimensional
canvas (information space).

[Fig. 4] Fig. 4 illustrates an example of a viewport
(display window) in which a portion of the canvas is displayed.

[Fig. 5] Fig. 5 illustrates an example of a viewport which
displays a retrieval dialog box.

[Fig. 6] Fig. 6 illustrates an example of data processing
procedure performed by a retrieval unit.

[Fig. 7] Fig. 7 illustrates an example of a viewport which
displays retrieval results, 1in a case where there are plural
retrieval results.

[Fig. 8] Fig. 8 explains an exemplary viewport which
displays a retrieval result when there is one single retrieval
result.

[Fig. 9] Fig. 9 illustrates an exemplary retrieval dialog
box in a case where a neighborhood retrieval is to be carried
out.

[Fig. 10] Fig. 10 explains the neighborhood retrieval.

[Fig. 11] Fig. 11 illustrates an exemplary viewport in



which versions are on display.
[Fig. 12] Fig. 12 illustrates another exemplary viewport

in which versions are on display.

Description of Embodiments
[0016]

In cases where when something is studied in a group, for
example, the issue is often discussed while lots of materials
are affixed to a wall or a whiteboard. Presumably, in such
cases, strongly correlated materials are often put affixed to
each other.

[0017]

A system which virtually implements on a computer such a
way of real sharing of information has been proposed as well.
In such a system, a plurality of wusers access a common
information space, refer to a group of information objects
(e.g., files of electronic documents, audio data, image data,
multimedia data, etc.) arranged in the information space,
additionally edit the information objects or arrange a new
information object in the information space, so that
collaborative work goes ahead among those plural users. The
information space is a virtual space of a definite size having
not less than one-dimensional coordinates (e.qg., two-
dimensional plane). An information object is arranged at a
position of coordinates designated in the information space by
the wuser. In general, correlative information objects are
closely located in the information space.

[0018]

Further, on a personal basis, there 1is a system which
enables a user to put a file onto a favorite position on a
desktop screen or on a folder displaying screen.

[0019]
According to these systems, a position where an individual

information object 1is arranged in the information space



reflects an intention of the user who has arranged that object.
[0020]

An ordinary retrieval for 1lots of information objects
(simply referred to as "objects", hereafter) arranged in such
an information space generally produces a list of objects of
retrieval results on display, similarly to a retrieval of usual
file systems or of a database.

[0021]

The embodiment, in contrast, provides a retrieval result
in such a manner that the positions where objects of found as
the retrieval result are arranged in the information space are
recognizable.

[0022]

Fig. 1 illustrates an exemplary functional configuration
of an information retrieval apparatus of the embodiment. The
information retrieval apparatus has a database 10, a controller
12, an input device 14, a retrieval unit 16, and a display
processor 20.

[0023]
The database 10 is a database that stores information on

an information space in which a group of information objects is

arranged.
[0024]

Fig. 2 illustrates an example of data registered in the
database 10. Information concerning two information spaces is
registered in the database 10 of this example. The example

supposes that each information space 1is a two-dimensional
rectangular plane of a definite size. The plane is referred to
as a "canvas" hereafter. The canvases (information spaces) are
each assigned unique identity information called a canvas ID.
[0025] _
Information on objects, the number of which is not less
than zero, arranged on each of the canvases 1s registered in

connection with the canvas ID of the relevant canvas. In the
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example shown in Fig. 2, information on an individual object
includes an object ID and coordinates information. The object
ID is the identity information of the relevant object. The
entity of each object 1is reserved 1in the database 10 in
connection with the object ID. The coordinates information 1is
information which indicates coordinates of a position where the
relevant object is arranged on the canvas (a rectangular plane
of a definite size, according to the example). According to
the example, further, a list of users each having a right to
access the canvas 1is registered as "access right information"
in connection with the canvas ID. The information retrieval
apparatus, upon a request to login the canvas being made,
allows the login 1if the request is from a user registered in
the corresponding access right information list so as to enable
the user to access the canvas.
[0026]

The information on two information spaces is registered in
the database 10 in Fig. 2, which is just one example, though.
The number of information spaces registered in the database 10

may be one, three or greater.

[0027]
Fig. 3 illustrates an example of the canvas 30. The
canvas 30 1s a rectangular plane of a definite size. For

instance, a coordinate system is specified having the origin of
coordinates at the left-top vertex of the canvas 30, the x-axis
extended rightwards from the origin and the y-axis extended
downwards from the same. A lot of objects 32 are arranged on
the canvas 30. The objects are each expressed in the Figure as
a rectangle with hatching, just for convenience' sake.
[0028]

The controller 12 is a system which controls the entire
information retrieval apparatus, and performs control of
information exchange between the database 10 described above

and the aforementioned components such as the input device 14,
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the retrieval unit 16 and the display processor 20 which are
described below.
[0029]

The input device 14 is a device which receives a user's
input operation to the information retrieval apparatus. For
instance, a keyboard, a mouse, a touch-panel or the like is an
example of the input device.

[0030]

The display processor 20 carries out a process to generate
a display screen for UI (user interface) of the information
retrieval apparatus. The display processor 20 has a viewport
generator 22 and a retrieval dialog generator 24.

[0031]

The viewport generator 22 generates a "viewport" screen
and displays it on a display apparatus which is omitted from
the drawings. The viewport is a screen which partially or
entirely displays a canvas that a user has logged in. For
instance, a viewport 40 exemplarily illustrated in Fig. 4
displays a group of objects within a display area 35 in the
canvas 30. The display area can be changed in size by means of,
for example, an operation to change magnification ratio, etc.
[0032]

As shown in Fig. 4, by way of example, the viewport 40
displays icons 42 each of which indicates individual one of the
objects 32 in the display area 35. For instance, as the icon
42 of the object 32, a thumbnail of the object (e.g., a
thumbnail of a representative page 1in case of an electronic
document, or a thumbnail of a typical scene in case of a video
file) can be used. The positions of the respective icons 42 in
the viewport 40 correspond to the coordinates of the relevant
objects 32 in the display area 35 of the canvas 30.

[0033]
If a user carries out an operation to choose one of the

objects (icons 42) on the viewport 40 and open it by means of
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the input device 14 such as a mouse, an application connected
with that object 1s started by the controller 12. The
application opens an entity file of the object, and a window
which indicates contents of the entity file is displayed on the
screen of the display apparatus.

[0034]

The user having logged in the canvas 30 can move the area
displayed in the viewport 40 by a scrolling operation, or can
expand or reduce the area displayed 1in the viewport 40 by
changing the display magnification. Further, the user may move
the icon 42 displayed in the viewport 40 by a drag-and-drop
operation, etc., or relocate a file from the outside of the
database 10 into the viewport 40, so that the object 32 of the
file an be registered in the database 10. When the object 32
is moved, the controller 12 updates the coordinates of the
object 32 1in the database 10 to the coordinates of the
destination. Further, 1f a new object 32 is arranged in the
viewport 40, the controller 12 registers the object ID and the
coordinates of the position of the object 32 in the database 10
in connection with the canvas ID of the relevant canvas 30.
Further, if an object 32 that has already been registered in
the database 10 is deleted, the relevant object is deleted from
the viewport 40 and the database 10. Deletion instructions can
be given by, for example, operations such as pressing the right
button of a two-button mouse so as to display a pull-down menu
and selecting deletion on the menu, or holding down the object
itself on a touch-panel so as to display a pull-down menu and
to select deletion on the menu, etc.

[0035]

The system may be used in such a manner that more than one
users log in one and the same canvas 30 to have a discussion on
a specific object 32 on the canvas 30 by using a real-time
communication system, or to move the position of the object 32

in accordance with the progress of the discussion.
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[0036]

Referring back to Fig. 1, the retrieval dialog generator
24 of the display processor 20 generates a screen for
conversation (dialog) which receives a wuser's input of a
retrieval query addressed to the group of the objects 32
arranged 1in the canvas 30. When a user inputs a retrieval
request, the retrieval dialog generator 24 generates a
retrieval dialog and displays the dialog on the display
apparatus.

[0037]

Fig. 5 illustrates an example of the viewport 40 overlain
by a retrieval dialog 50. The retrieval dialog 50 of this
example is displayed translucently, so that the canvas 30 and
the icons 42 underlying the retrieval dialog 50 can be seen
therethrough.

[0038]

Further, the retrieval dialog 50 of this example includes
an input blank space 52 to be filled in with a retrieval query,
and a command button 54 for instructions to carry out a
retrieval ©process according to the inputted query. The
retrieval query is information which represents conditions that
the object 32 to be retrieved should satisfy. If a character
string is inputted as a retrieval query and the command button
54 is pressed, an object 32 including the character string is
searched for by the retrieval unit 16.

[0039]

The retrieval unit 16 searches, from among the objects 32
included in the canvas 30 currently logged in by the user,
an object 32 which satisfies the retrieval query inputted from
the retrieval dialog. The retrieval may be carried out only
for a content portion in the entity file of the object 32, only
for attributes of the object (the creator, update date and time,
file type, one or more keywords given by the user, etc.), or

for both the content and the attributes. For instance, 1in a
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case where only a content portion is retrieved, an object 32
having a content portion (e.g., the text of an electronic
document) containing the retrieval query (e.g., a character
string) 1s searched out. The attributes of the object to be
retrieved may be those included in the entity file of the
object 32, or may be those managed in the database separately
from the entity file of the object.

[0040]

For instance, when objects 32 on the <canvas 30 are
electronic documents, the retrieval unit 16 may calculate a TF
(Term Frequency) of each of the objects 32 based on the
character string inputted as the retrieval query so as to form
the retrieval result by extracting the objects 32 in order of
higher TF. 1In such a case, TF can be calculated, for example,
according to the following equation.

[0041] [Math. 1]

ﬂif
't'fi,j —
Zk ?lksj

[0042]

The term nj 5 appearing here is the number of times of
appearances of a character string i in a document j, and the
term tf;,y is the TF of the document j for the character string
i.

[0043]

An object exhibiting a higher TF has a higher degree of
matching with the retrieval query, and is positioned at an
upper rank in the retrieval results. Incidentally, 1f there
are plural objects of an equal TF, they may be ranked in higher
order of the number of times of appearances of the retrieval
query character string in the object (the number of hits).
[0044]

The retrieval wunit 16 delivers the retrieval results

obtained in response to the given retrieval query back to the
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controller 12. The controller 12 displays the retrieval
results on the display apparatus via the display processor 20.
[0045]

In the described embodiment, the retrieval results are
displayed in such a manner that the positions on the canvas 30
where the objects 32 searched out through the retrieval are
positioned can easily be recognized. More specifically, the
controller 12 controls the viewport generator 22 such that the
entire area of the canvas 30 is displayed in the viewport 40,
and such that the icons of the objects as the retrieval results
are displayed in a form different from that for the icons of
objects other than those of the retrieval results.

[0046]

Fig. 6 illustrates an example of the viewport 40 in which
retrieval results are displayed. The entirety of the canvas 30
exemplarily i1llustrated in Fig. 3 is displayed in this viewport
40. TIcons 44-1 through 44-5 of five retrieval result objects
are displayed in the viewport 40 in a form differing from a
regular display form of 4icons (e.g., color added, a mark
indicating a retrieval result added, etc.). Meanwhile, dicons
42 not being retrieval results are displayed in the regqular
display form. Further, the retrieval result icons 44-1 through
44-5 (collectively referred to as icons 44, hereafter) of this
example are each displayed in order of degree of match with the
retrieval query in a peculiar display form corresponding to its
rank of matching (e.g., peculiar color added, a mark indicating
the ranking added, etc.). When the user carries out an
operation on one of these retrieval result icons 44 to open the
file by using a mouse, for example, an application is started
to open the entity file of the object which corresponds to this
icon 44. A function may be added to enable free adjustment of
the size of the canvas 30 when the area of the entire canvas 30
differs from the area of the viewport 40. For instance, when a

mouse has a wheel, the canvas 30 can be expanded or reduced by
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a rotation of the wheel. When a touch panel 1is used, the
canvas 30 can be expanded or reduced by an operation on a
touch-panel to increase or decrease the distance between two
fingers on the object displayed on the touch panel.

[0047]

Further in the example shown in Fig. 6, a retrieval result
window 55 1is displayed to overlie the viewport 40. The
retrieval result window 55 can be made translucent so that the
underlying viewport 40 can be seen therethrough. The retrieval
result window 55 displays in the form of a list information on
the respective retrieval result objects (e.g., file names, or a
text in the file around a portion hit by the retrieval). If
the retrieval result window 55 is unable to display all of the
retrieval results at one time, the region of the retrieval
results displayed in the retrieval result window 55 can be
moved by operating a scroll button 57. Individual retrieval
results enumerated on the list are each displayed in a display
form which corresponds to the display form of the object icon
44 of the relevant retrieval result on the viewport 40 (e.qg.,
same color added, same mark added, etc.). The respective
retrieval results enumerated on the list are each linked to a
corresponding object 32. When the wuser carries out an
operation to open one of the retrieval results enumerated on
the list, an application connected with the object indicated by
the retrieval result is started to open the entity file of that
object.

[0048]

Fig. 7 illustrates an example of the processing procedure
performed by the information retrieval apparatus. According to
the procedure, when a user having logged in the canvas 30
carries out an operation to call the retrieval dialog 50, the
retrieval dialog 50 is displayed on the viewport 40, and the
user inputs a retrieval query to the retrieval dialog 50 so as

to give instructions to carry out a retrieving operation (S10):.
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The retrieval unit 16 performs a retrieval through the database
10 to find an object 32 which satisfies the retrieval query
("hit" object) in response to the instructions. The controller
12 determines whether the retrieval performed by the retrieval
unit 16 has exhibited any hit (S12). If not (the determination
result is N), the controller 12 performs a control to make the
display processor 20 generate and display a retrieval result
window 55 displaying a massage saying "no hit" (no object
satisfies the retrieval query) (S14). In contrast, if there 1is
any hit, the controller 12 obtains a list of hit objects from
the retrieval unit 16 (S16), provides the display processor 20
with that list and gives instructions to display the retrieval
results. The viewport generator 22 in the display processor 20
obtains information about coordinates of the respective objects
in the 1list from the database 10 according to the instructions
(s18). Then, the viewport generator 22 adjusts the display
magnification so that the entire canvas 30 just fits for the
display size of the viewport 40 (S20). The viewport generator
22 displays icons 42 which correspond to the respective
relevant retrieval result objects on the viewport 40 displaying
the entire canvas 30 with separate colors in order of degree of
matching with the retrieval query (522). Then, whether the
retrieval work is to be continued or not 1is determined (S24).
The determination is made such that the retrieval work should
be ceased when an operatidn to close the retrieval dialog 50 is
carried out, otherwise the retrieval work should continue. The
process ends when the determination is made to «cease the
retrieval work. The process ends when determination is made to
cease the retrieval work.

[0049]

According to the embodiment described above, if any

object 32 as being hit, the entirety of the canvas 30 is
displayed on the viewport 40, and the hit objects 32 are

displayed on the entire area of the canvas 30 in a manner to be
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discriminable from other objects that are not hit. The
positions where the objects are arranged are meaningful for the
user. In other words, the user has an image about what types
of object 32 are arranged at which part of the canvas 30. The
user therefore can presume to a certain degree of credibility
the natures of the hit objects based on the positions of these
hit objects on the entire canvas 30 displayed in the viewport
40, without opening such hit objects, on the ground of the
image of his or her own.

[0050]

Further, when the retrieval query hits on plural objects
32, information on the positions of the respective retrieval
result objects 32 on the viewport40 helps the user in narrowing
down candidate objects 32 which having higher probability of
matching with the user's intention of the retrieval. Further,
information on the rank in the degree of matching with the,
retrieval query, when taken into consideration, facilitates an
approach toward an object 32 which matches with the intention
of the retrieval.

[0051]

Although in the described embodiment the display of the
retrieval results is performed such that entirety of the canvas
30 appears in the viewport 40, the arrangement may be such that
the display in this manner is performed only in a limited case
where there are plural retrieval result objects 32. When there
is only one single retrieval result object 32, it is generally
desirable that the access to this object be made without delay.
The arrangement, therefore, may be such that, when there is
only one retrieval result object 32, the viewport generator 22
moves the display area so that a region centered at the single
retrieval result object 32 1is displayed. Thus, the viewport
generator 22 can move the display area of the viewport 40 so as
to display an area centered on the retrieval result object 32.

For example, as illustrated in Fig. 8, the area display on the
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viewport 40 1is translationally moved from a region 35 before
the execution of the retrieval operation to a region 35a
centered on the one single retrieval result object 32a, so that
the retrieved result object appears at the center of the
viewport 40.

[0052]

A description will now be given of a modification of the
described embodiment having an additional function termed as
"neighborhood retrieval". The neighborhood retrieval is one
form of data processing in which not only object that exhibits
best match with the retrieval query but also other objects
positioned in the vicinity of this object are determined as the
retrieval result objects.

[0053]

The retrieval dialog generator 24 of this modification
generates, as exemplarily illustrated in Fig. 9, a retrieval
dialog 50a having neighborhood range specifying buttons 56-1,
56-2 and 56-3 (collectively referred to as "neighborhood range
specifying buttons 56", hereafter) in addition to the input
space 52 for a retrieval query. The neighborhood range
specifying buttons 56 are buttons for specifying a
"neighborhood" range with respect to an object which satisfies
the retrieval query. In this modification, the "neighborhood"”
with respect to an object which satisfies the retrieval query
is defined as a <circle having a predetermined radius and
centered at the coordinates of the position where the object is
located and the area inside the circle. Further, three levels
"i", "2", and "3" are set for the range of the "neighborhood".
A greater level number indicates a greater distance (radius)
which specifies the "neighborhood". The value of the distance
(radius) of the "neighborhood”" is set beforehand for each of
the levels.

[0054]

The user inputs a character string representing a
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retrieval query into the input space 52, presses one of the
neighborhood range specifying buttons 56 which indicates a
desired "neighborhood" level to put it into a selected state,
and presses the command button 54 for giving instructions to
execute a retrieving operation.

[0055]

In accordance with the instructions, The retrieval unit 16
first performs the retrieval throughout the canvas 30 to
retrieval out an object 32 which would satisfy the retrieval
query. The object 32 which is found to satisfy the retrieval
query through the retrieval is nominated as one of retrieval
results and, at the same time, serves as a reference for the
"neighborhood” in the neighborhood retrieval. Then, an object
or objects 32, which are positioned within the distance
(radius) selected by the neighborhood range specifying button
56, are obtained and determined as being the results of the
neighborhood retrieval. The results thus determined are output
together with the retrieval result which satisfies the
retrieval query.

[0056]

For instance, In Fig. 10, a rectangular icon carrying a
symbol "A" on the canvas 30 1is the object 32 hit by the
retrieval query. Concentric circles centered on the central
point of the icon having radii of R1, R2 and R3 indicate
neighborhood ranges which correspond to the numerals 1, 2 and 3
representing the neighborhood 1levels, respectively. If the
neighborhood range specifying button 56-1 of the numeral "1"
has been selected, the objects designated by numbers "01" and
"02" are obtained as the neighborhood retrieval results.
Similarly, if the neighborhood range specifying button 56-2 of
the numeral "2" has been selected, the objects carrying numbers
"01l™, "02" and "03" are obtained as the neighborhood retrieval
results. If the neighborhood range specifying button 56-3 of

the numeral "3" has been selected, the objects denoted by
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numbers "01", "o2", "03" and "05" are obtained as the
neighborhood retrieval results. In this example, the central
point of each i1icon 1is determined as being the position
coordinates of the relevant object, and whether the object
belongs to the "neighborhood" or not 1is determined depending
upon whether the central point, i.e., the position coordinates,
is within the range of the "neighborhood". This, however, 1is
just an example. For instance, an object may be determined as
being within the neighborhood, when at least a portion of the
relevant icon belongs to the specified range of neighborhood.
Conversely, an object may be determined as belonging to the
scope of neighborhood only when entirety of the relevant icon
falls within the specified range of neighborhood.

[0057]

The controller 12 delivers to the display processor 20 the
results of the retrieval performed by the retrieval unit 16,
i.e., a list of objects which each satisfies the retrieval
query, together with a 1list of objects positioned in the
neighborhoods of each of the objects included in the former
list (neighborhood retrieval results). Upon receipt of these
lists, the display processor 20 causes the respective retrieval
result icons to be displayed on the viewport 40 showing the
entirety of the canvas 30, in a form which enables
discrimination between the retrieval result icons and other
icons. The display may be made such that icons which satisfy
the retrieval query and icons as the results of the
neighborhood retrieval are discriminable from each other. For
instance, the icons corresponding to objects that satisfy the
retrieval query are colored with a warm color (hues, brightness,
etc., may be made peculiar according to the retrieval rank),
while icons of neighborhood retrieval result objects bear a
cold color.

[0058]
Further, objects may be grouped such that, if one of the
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objects of the same group belongs to the "neighborhood range",
other objects of the same group not belonging to the
neighborhood range are also included in the neighborhood
retrieval results. More specifically, according to this
example, information on groups each including plural objects is
registered 1in the database 10. For instance, information
indicating the group to which each object belongs is managed in
the database 10. Obviously, such an object may exist that does
not belong to any group. Then, if an object positioned in the
neighborhood of an object which satisfies the retrieval query
belongs to one of the groups, the retrieval unit 16 operates
such that other objects which belong to the relevant group are
included in the neighborhood retrieval results. In the example
shown in Fig. 10, objects "05" and "06" belong to the same
group "G1". 1If, in this case, it is determined that the object
"05" of the group "Gl1" falls in the neighborhood of an object
"A" which satisfies the retrieval query, the object "06" which
belongs to the same group "G1" 1is determined to fall in the
same neighborhood.

[0059]

Further, an exemplary case where the database 10 has an
object version management function will be explained as another
modification. In this modification, when an object has a
plurality of versions, the data of the respective versions 1is
stored in the database 10. The viewport generator 22 displays
the object having plural versions with an icon 42 in a display
form indicating to what extent the version has reached.

[0060]

For instance, use an icon which represents a state in
which sheets as many as the number of the versions are put on
top of one another. Fig. 11 illustrates an example. According
to this example, an object having three versions is expressed
on the viewport 40 by an icon 42A which represents a state in

which three sheets are superposed one on another. Meanwhile,
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another object having one single version is expressed with an
icon 42 which represents a single sheet. Further, if the user
carries out a specific operation for the icon 42A (e.g., put
the cursor on top of the icon 42A, etc.), the viewport
generator 22 displays a version information 70 concerning the
object corresponding to the icon 42A.

[0061]

Further, in an example shown in Fig. 12, icons 42B, 42C
and 42D of objects having plural versions are each shown with a
shadow represented by hatching or paint, and the thickness of
the shadow is increased as the number of versions increases.
[0062]

Such icon indications reflecting the number of versions
may be carried out on the viewport 40 which displays the
retrieval results.

[0063]

The more important a document is, the more times it is
revised, tending to increase the number of versions. This
modification reflects the number of versions in each of the
icons on the viewport 40 so as to provide the user with
material for enabling the user to evaluate the degree of
importance of the object corresponding to each of the icons.
[0064]

The information retrieval apparatus described 1in the
foregoing may be implemented by means of making a general-
purpose computer run programs which represent data processing
of the respective functional modules described above. For
instance, the computer mentioned here has a hardware circuit
configuration in which components such as a microprocessor such
as a CPU, a memory (primary storage) such as a random access
memory (RAM) and a read only memory (ROM), an HDD controller
which controls an HDD (hard disk drive), various kinds of I/O
(input and output) interfaces, a network interface for

connection with a local area network are connected, e.g., via a
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bus. ~~For instance, a disk drive for reading from and/or
writing into removable disk recording media such as CDs or DVDs,
a memory reader writer for reading from and/or writing into
removable non-volatile recording media of various standards,

e.g., flash memories or the like, may be connected with the bus
through, for example, via an I/0 interface. Programs
describing the contents of ©processing performed by the
respective functional modules described above are stored in a
fixed storage device such as a hard disk drive, via a recording
media such as a CD or a DVD or via communication means such as
networks, and are installed into the computer. The programs
stored in the fixed storage device are read onto the RAM and
run by the microprocessor such as the CPU, whereby the group of
functional modules exemplarily described above are implemented.

Further, one or more of functional modules which form a print

server may be configured to be a hardware circuit.

Reference Signs List
[0065]
10 database
12 controller
14 input apparatus
16 retrieval unit
20 display processor
22 viewport generator
24 retrieval dialog generator
30 canvas
32 object
40 viewport
42 icon

50 retrieval dialog
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CLAIMS

1. An information processing apparatus comprising:

information space storage means for storing an information
object in connection with an arrangement destination coordinate
at which the information object is to be positioned in an
information space;

information space screen generation means for generating
an information space screen which displays a state in which
each information object stored in the information space storage
means 1s positioned at a corresponding arrangement destination
coordinate;

update means for receiving, on the information space
screen being displayed, an instruction given by a user to
change the arrangement destination coordinate of the
information object displayed on the information space screen or
an instruction given by the user to specify a new information
object to be arranged in the information space and an
arrangement destination coordinate of the new information
object, the update means being configured to update information
stored in the information space storage means correspondingly
to a received changing instruction or a received specifying
instruction;

retrieval condition receiving means for receiving an input
of a retrieval condition;

retrieval means for performing a retrieval through the
information space storage means to find an information object
which satisfies the retrieval condition; and

control means for controlling the information space screen
generation means such that, when at least one information
object that satisfies the retrieval condition is found as a
result of the retrieval, the information space screen

generation means generates the information space screen in
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which the information object found through the retrieval is
displayed in a display form discriminable from objects that do
not satisfy the retrieval condition, with an entire information

space used as a display area.

2. The information processing apparatus according to
Claim 1, wherein

the retrieval condition receiving means receives, as the
retrieval condition, a reference condition to specify an
information object to be used as a reference and a distance
condition representing a distance which defines a neighborhood
of the information object satisfying the reference condition,
and

the retrieval means performs a retrieval through the
information space storage means to find an information object
satisfying the reference condition, and to find a neighborhood
object which 1s an information object arranged within the
distance represented by the distance condition from the
information object found to satisfy the reference condition,
and the information object satisfying the reference condition
and the neighborhood object are output by the retrieval means

as the objects satisfying the retrieval condition.

3. The information processing apparatus according to
Claim 2, wherein

the information space storage means further stores
information of a group constituted by two or more information
objects, and

the retrieval means outputs, as one of the objects
satisfying the retrieval condition, an information object

belonging to the same group as the neighborhood object found.

4. The information processing apparatus according to any

one of Claims 1 to 3, wherein
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the information space storage means stores, for at least
one of the information objects, data of a plurality of versions
of the information object, and

the information space screen generation means generates,
as the information space screen, a screen which displays an
individual information object in a display form that enables
the user to distinguish the number of the versions of the

information object.

5. A program for causing a computer to function as:

information space storage means for storing an information
object in association with an arrangement destination
coordinate at which the information object is to be positioned
in an information space;

information space screen generation means for generating
an information space screen which displays a state in which
each information object stored in the information space storage
means 1s positioned at a corresponding arrangement destination
coordinate;

update means for receiving, on the information space
screen being displayed, an instruction given by a user to
change the arrangement destination coordinate of the
information object displayed on the information space screen or
an instruction given by the user to specify a new information
object to Dbe arranged in the information space and an
arrangement destination coordinate of the new information
object, the update means being configured to update information
stored in the information space storage means correspondingly
to a received changing instruction or a received specifying
instruction;

retrieval condition receiving means for receiving an input
of a retrieval condition;

retrieval means for performing a retrieval through the

information space storage means to find an information object
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which satisfies the retrieval condition; and

control means for controlling the information space screen
generation means such that, when at least one information
object that satisfies the retrieval condition is found as a
result of the retrieval, the information space screen
generation means generates the information space screen in
which the information object found through the retrieval are
displayed in a display form discriminable from objects that do
not satisfy the retrieval condition, within a display area that

corresponds to the entire information space.



