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(57) An information processing apparatus (200) in-
cludes automatic update determination means (303) that
stores update information for updating a record level
among layers included in print data, layered metadata
change means (305) that acquires a key included in
metadata in the print data and a value corresponding to
the key, generates a change screen that can receive an

instruction relating to grouping processing of the meta-
data, performs grouping processing on the metadata
based on the instruction relating to grouping processing
received via the change screen, determines based on
the update information whether the record level needs
to be changed by the grouping processing, and changes
the record level when it is determined that the record
level needs to be changed.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an information
processing apparatus for editing page description lan-
guage (PDL) data expressed in a hierarchical structure,
an information processing apparatus control method,
and a storage medium.

Description of the Related Art

<POD, Variable Printing and PDF/VT>

[0002] With the spread of printing systems aimed at
the print-on-demand (POD) market, variable printing, in
which a printed product customized for each customer
is printed, has been gaining attention. Variable printing
has the advantage that a printed product suited to the
customer can be produced, because printing can be per-
formed by reading a database and changing the contents
of each and every page for each customer.
[0003] Against this background, the standardization
process of ISO 16612-2 portable document format / var-
iable data and transactional (PDF/VT) has been pro-
gressing as a language specification for variable printing.
A characteristic of PDF/VT is that it can be used even for
existing PDF work flows by adding a specification for var-
iable printing or transaction printing with PDF as a base.

<PDF/VT Characteristics (Hierarchical Structure:DPart 
and metadata: DPM)>

[0004] PDF/VT can build a PDF page by adding hier-
archical structure layers called document parts (DParts).
Further, arbitrary metadata called document part meta-
data (DPM) may be added to each DPart. A wide variety
of information, such as "postcode", "address", and
"name", can be added to the metadata expressed in a
hierarchical structure (layered metadata) based on a re-
lationship between a key and a value.
[0005] Further, PDF/VT has a root node relating to the
hierarchical structure, called a document part root
("DPartRoot"). In addition, the metadata in the DPartRoot
is stored as layered metadata based on a relationship
between a key and a value concerning record information
obtained when the database is read. This hierarchical
information is managed by a "record level" key.
[0006] Further, the PDF/VT layered metadata can be
freely edited by adding or deleting DParts to/from the
hierarchical structure. Consequently, the layers can be
used for the purpose of grouping by adding metadata to
the layers so that the layers have a meaning.

<How PDF/VT is Used to Realize Variable Printing>

[0007] A job definition format (JDF) is used along with
PDL data, such as PDF/VT, to control the whole printing
workflow. When performing variable printing using JDF
and PDF/VT, customer information is acquired by refer-
ring to the PDF/VT metadata, and customized for each
customer for printing. Further, an engine for reading the
JDF and performing imposition processing, performs im-
position processing while repeatedly referring to the
record level layers of the PDF/VT.
[0008] By using PDF/VT together with printing control
information such as JDF, PDF/VT enables printing con-
trol in which only a page matching a specific postcode is
printed based on layered metadata. More specifically,
PDF/VT enables control in which only a specific group,
namely, a specific postcode, is printed using printing con-
trol information such as JDF.
[0009] Thus, since PDF/VT includes layered metada-
ta, which can be grouped by freely editing the layers,
PDF/VT can realize detailed printing control.
[0010] Japanese Patent Application Laid-Open No.
11-205736 discusses a method for graphically editing a
hierarchical structure and metadata accompanying the
hierarchical structure.
[0011] Even when a PDF/VT hierarchical structure is
changed by editing the PDF/VT to perform grouping, ob-
viously the "record level" key needs to be correctly man-
aged. Further, to perform printing control, not only is it
necessary to correctly manage the "record level" of the
PDF/VT itself, but the references in the JDF also need
to be correctly stored. Consequently, there is a need for
metadata editing that is realized in a hierarchical struc-
ture by a simple method, without destroying the reference
relationship.
[0012] However, Japanese Patent Application Laid-
Open No. 11-205736 does not consider points such as
grouping by using the layered metadata, or storing the
number of layers required for printing control for the hi-
erarchical information that can be changed by grouping.
Consequently, there is a problem that the record level
may be set to a layer not intended by the user due to
metadata editing.

SUMMARY OF THE INVENTION

[0013] According to a first aspect of the present inven-
tion, there is provided an information processing appa-
ratus as specified in claims 1 to 5. According to a second
aspect of the present invention, there is provided a meth-
od for controlling an information processing apparatus
as specified in clams 6 to 10. According to a third aspect
of the present invention, there is provided a program as
specified in claim 11. Such a program can be provided
by itself or carried by a carrier medium. The carrier me-
dium may be a recording or other storage medium as
specified in claim 12. The carrier medium may also be a
transmission medium. The transmission medium may be
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a signal.
[0014] According to the present invention, the number
of layers required for printing control can be stored, and
the setting of the record level to a layer not intended by
the user due to metadata editing can be prevented.
[0015] Further features and aspects of the present in-
vention will become apparent from the following detailed
description of exemplary embodiments with reference to
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate exemplary embodiments, features, and aspects of
the invention and, together with the description, serve to
explain the principles of the invention.
[0017] Fig. 1 is a configuration diagram of a POD sys-
tem.
[0018] Fig. 2 is a block diagram illustrating an exem-
plary embodiment of the present invention.
[0019] Fig. 3 is a data flow diagram illustrating an ex-
emplary embodiment of the present invention.
[0020] Fig. 4 illustrates an example of layered meta-
data.
[0021] Fig. 5 illustrates printing control information.
[0022] Fig. 6 is a flowchart relating to generation of an
automatic update determination screen.
[0023] Fig. 7 illustrates an example of an automatic
update determination screen.
[0024] Fig. 8 is a flowchart relating to generation of a
layered metadata change screen.
[0025] Figs. 9A to 9D are image diagrams respectively
illustrating an example of a layered metadata change
screen.
[0026] Fig. 10 (10A and 10B) is a flowchart relating to
grouping.
[0027] Figs. 11A to 11C are image diagrams respec-
tively illustrating an example of layered metadata.
[0028] Fig. 12 is a flowchart relating to update of print-
ing control information.
[0029] Fig. 13 illustrates printing control information.
[0030] Fig. 14 illustrates an example of an automatic
update determination screen.
[0031] Fig. 15 is a flowchart relating to generation of a
layered metadata change screen.
[0032] Fig. 16 illustrates an example of a metadata
change screen.
[0033] Fig. 17 is a flowchart relating to update of print-
ing control information.
[0034] Fig. 18 illustrates an example of an automatic
update determination screen.
[0035] Figs. 19A, 19C, and 19D respectively illustrate
an example of a layered metadata change screen, and
Fig. 19B illustrates an example of a new key definition
screen.

DESCRIPTION OF THE EMBODIMENTS

[0036] Various exemplary embodiments, features,
and aspects of the invention will be described in detail
below with reference to the drawings.
[0037] Fig. 1 is a schematic diagram illustrating the
configuration of a POD system which includes a printing
system according to an exemplary embodiment of the
present invention.
[0038] This POD system includes a server computer
102, a client computer 103, and a printing apparatus 104.
These units are connected with each other via a network
101.
[0039] The server computer 102 manages the sending
and receiving of data with the various apparatuses con-
nected to the network 101. The client computer 103 can
edit a print document, and sends a print document to the
printing apparatus 104 and the server computer 102 via
the network 101. When the printing apparatus 104 re-
ceives a print document, the printing apparatus 104 com-
municates as necessary with the server computer 102,
and starts printing.
[0040] Further, the print document produced by the cli-
ent computer 103 can also be sent via the network 101
to another client computer 106 managed by a network
environment 105 different to the server computer 102.
Further, after the print document is edited by the client
computer 106, the image data can be printed by a printing
apparatus 107 which is also in a different environment.
[0041] Fig. 2 is a block diagram illustrating an example
of the configuration of the client computer 103 and the
client computer 106 (hereinafter, these are collectively
referred to as "information processing apparatus 200"),
which are information processing apparatuses applied
to the exemplary embodiments of the present invention.
[0042] A control unit 201 is a central processing unit
(CPU) , which controls the various units in the information
processing apparatus 200, such as a display unit 202
and an input unit 203. The display unit 202 is a display
device, such as a cathode ray tube (CRT) or a liquid
crystal monitor. The input unit 203 corresponds to a key-
board or a pointing device such as a mouse.
[0043] A random access memory (RAM) 204 is a non-
volatile, large-capacity memory, which stores various
program codes and data files loaded from a read-only
memory (ROM) 205. The ROM 205 stores computer pro-
grams executed by the control unit 201. An external stor-
age apparatus 206 is configured from a hard disk and a
drive unit for reading and writing data from/onto the hard
disk. The external storage apparatus 206 can also ex-
change data stored on a separate hard disk via a network.
The external storage apparatus 206 stores the data that
is necessary for printing.
[0044] A printing apparatus 207 is connected to the
information processing apparatus 200 by a network or a
cable, and, can send data thereto. Further, the printing
apparatus 207 corresponds to the printing apparatus 104
or the printing apparatus 107 illustrated in Fig. 1. An op-
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erating system (OS) stored in the RAM 204 controls the
execution processing of the various applications and the
input processing from the input unit 203.
[0045] Although the present exemplary embodiment
is described with the program code loaded in the RAM
204, the program code may also be directly executed
from the ROM 205. Further, although the present exem-
plary embodiment is described with the various data serv-
ing as the processing target in the RAM 204, all of this
data may be on the external storage apparatus 206, and
used by loading as necessary into the RAM 204 from the
external storage apparatus 206. In addition, this data may
also be on a cache memory of the control unit 201.
[0046] Fig. 3 is a data flow diagram illustrating how the
program code and the data handled in the present ex-
emplary embodiment are related. A user interface (UI)
control unit 301 handles the data input via the input unit
203 illustrated in Fig. 2. The user can instruct each of the
processing units to input data using this UI control unit
301.
[0047] The UI control unit 301 has a hierarchical struc-
ture, in which print data (PD) 304 to which metadata can
be added is loaded from the external storage apparatus
206 in Fig. 2, and displayed on the display unit 202 in
Fig. 2.
[0048] Automatic update information 302 is stored in
the RAM 204 of Fig. 2. An automatic update determina-
tion unit 303 receives an instruction from the UI control
unit 301 and operates. The automatic update determina-
tion unit 303 stores contents relating to the update meth-
od of the print data 304 instructed by the user as auto-
matic update information 302.
[0049] Layered metadata 304a accompanies the print
data 304. A layered metadata change unit 305 receives
an instruction from the UI control unit 301. The layered
metadata change unit 305 finally changes the layered
metadata 304a based on a user instruction for grouping
or grouping release.
[0050] Print control information 306 is present in the
external storage apparatus 206 illustrated in Fig. 2. The
printing apparatus 207 in Fig. 2 performs printing based
on the printing control information 306. A printing control
information update unit 307 updates the printing control
information 306 and the layered metadata 304a. Further,
the UI control unit 301, the automatic update determina-
tion unit 303, the layered metadata change unit 305, and
the printing control information update unit 307 are op-
erated by the control unit 201 based on the program code
stored in the ROM 205.
[0051] The processing procedures in the below-de-
scribed flowcharts is not limited to that described in the
following exemplary embodiments. As long as the effects
of the present invention can be achieved, the procedures
may be performed in any combination, multiple process-
es may be performed together, and the processes may
be split into more detailed sub-processes. Further, each
process may be taken individually and made to function
as a standalone functional element, and used in combi-

nation with process other than those illustrated. The ex-
emplary embodiments according to the present invention
will now be described with reference to the drawings and
flowcharts.
[0052] Fig. 4 is an image diagram illustrating an exam-
ple of the layered metadata 304a in Fig. 3. A parent node
401, called a DPartRoot, has a data structure in which
layered metadata is compiled. Below the DPartRoot 401,
a DPart 402 is linked as a child node, thereby forming a
hierarchical structure.
[0053] Further, the DPartRoot 401 has metadata 403,
which has a value of 1 for a "record level" key. The "record
level" indicates which layer in the hierarchical structure
is to be repeatedly processed. Specifically, when the val-
ue is 1, the first layer is the layer to be repeatedly proc-
essed.
[0054] The DPart 402 has metadata 404, which has a
value of "XXX Company" for an "issuer" key. Further, the
DPart 402 has a DPart 405, a DPart 406, a DPart 407,
and a DPart 408 in a lower hierarchy as child nodes.
[0055] The DPart 405 has metadata 409, which has a
value of "Ichiro Suzuki" for a "name" key, a value of "To-
kyo" for a "prefecture" key, a value of "Ota" for a "city"
key, a value of "male" for a "gender" key, and a value of
"30" for an "age" key. The DPart 406 has metadata 410,
which has a value of "Saburo Tanaka" for the "name"
key, a value of "Kanagawa" for the "prefecture" key, a
value of "Kawasaki" for the "city" key, the value of "male"
for the "gender" key, and a value of "40" for the "age" key.
[0056] The DPart 407 has metadata 411, which has a
value of "Taro Yamada" for the "name" key, the value of
"Tokyo" for the "prefecture" key, the value of "Ota" for
the "city" key, the value of "male" for the "gender" key,
and a value of "50" for the "age" key. The DPart 408 has
metadata 412, which has a value of "Jiro Sato" for the
"name" key, the value of "Kanagawa" for the "prefecture"
key, a value of "Yokohama" for the "city" key, the value
of "male" for the "gender" key, and a value of "20" for the
"age" key.
[0057] The DPart 405 has a DPart 413 and a DPart
414 in a lower hierarchy as child nodes. Metadata 415
in the DPart 413 has a value of "cover" for an "application"
key, and refers to a page object 416 as the page indicating
the cover. Metadata 417 in the DPart 414 has a value of
"body" for the "application" key, and refers to a page ob-
ject 418, a page object 419, a page object 420, and a
page object 421 as the pages indicating the body.
[0058] The DPart 406 has a DPart 422 and a DPart
423 in a lower hierarchy as child nodes. Similar to the
DPart 413, DPart 422 has metadata with a value of "cov-
er" for the "application" key and a reference to a page
object. Further, similar to the DPart 414, DPart 423 has
metadata with a value of "body" for the "application" key
and a page object.
[0059] The DPart 407 has a DPart 424 and a DPart
425 in a lower hierarchy as child nodes. Similar to the
DPart 413, DPart 424 has metadata with a value of "cov-
er" for the "application" key and a reference to a page
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object. Further, similar to the DPart 414, DPart 425 has
metadata with a value of "body" for the "application" key
and a page object.
[0060] The DPart 408 has a DPart 426 and a DPart
427 in a lower hierarchy as child nodes. Similar to the
DPart 413, DPart 426 has metadata with a value of "cov-
er" for the "application" key and a reference to a page
object. Further, similar to the DPart 414, DPart 427 has
metadata with a value of "body" for the "application" key
and a page object.
[0061] Zero layer 428 indicates the fact that the DPart
402 following the DPartRoot 401 belongs to the zero lay-
er, and the fact that the layer name is "Root" (hereinafter,
the zero layer 428 is also described as "Root layer 428").
Node layer 429 indicates the fact that the DPart 405, the
DPart 406, the DPart 407, and the DPart 408 belong to
the first layer, and the fact that the layer name is "Node"
(hereinafter, the first layer 429 is also described as "Node
layer 429").
[0062] Second layer 430 indicates the fact that the
DPart 413, the DPart 414, the DPart 422, the DPart 423,
the DPart 424, the DPart 425, the DPart 426, and the
DPart 427 belong to the second layer, and the fact that
the layer name of the second layer is "Page" (hereinafter,
the second layer 430 is also described as "Page layer
430"). Thus, the metadata is stored in a layer type data
structure called "DParts".
[0063] Fig. 5 illustrates an example of the printing con-
trol information 306 in Fig. 3. Set information 501 indi-
cates which layer is the unit to be repeatedly processed.
The set information 501 is referred to based on XPath
using an extensible markup language (XML) in the
DParts. In Fig. 5, the Node layer 429, which is a lower
hierarchy than the Root layer 428 in the layered metadata
304a, is indicated as being the layer to be repeatedly
processed.
[0064] Page information 502 indicates which layer is
referring to a page object. In Fig. 5, the Page layer 430,
which is a lower hierarchy than the Node layer 429 in the
layered metadata 304a, is indicated as being the layer
referring to the page object. In this example, although
the page information is expressed using a relative path
based on the set information, like the set information, an
absolute path can similarly be used.
[0065] Further, the control unit 201 in Fig. 2 can issue
a print instruction to the printing apparatus 207 using the
set information 501 and the page information 502, which
are repeat units, based on the printing control information
306. The printing control information illustrated here is
merely one example, and job ticket or print ticket of JDF
and the like can similarly be used.
[0066] Fig. 6 is a flowchart illustrating when the UI con-
trol unit 301 in Fig. 3 instructs the automatic update de-
termination unit 303 to generate an automatic update de-
termination screen.
[0067] In step S101, the UI control unit 301 starts the
processing of this flowchart by instructing the automatic
update determination unit 303 to generate a screen for

setting the automatic update information 302.
[0068] In step S102, the automatic update determina-
tion unit 303 acquires the layer to be repeatedly proc-
essed (the record level) from the layered metadata 304a.
In step S103, the automatic update determination unit
303 repeats step S104 with all of the DParts in the record
level as the target.
[0069] In step S104, the automatic update determina-
tion unit 303 acquires the metadata key present in the
target DPart. In step S105, the automatic update deter-
mination unit 303 performs the processing of step S104
on all of the DParts included in the record level, and the
processing then proceeds to step S106. Based on the
processing up to this point, the metadata keys present
in all of the DParts included in the record level are ac-
quired.
[0070] In step S106, the automatic update determina-
tion unit 303 generates an automatic update determina-
tion screen which is displayed in a state that allows the
keys acquired by the processing up to step S105 to be
selected. Once the automatic update determination unit
303 has generated the automatic update determination
screen in step S106, the processing proceeds to step
S107, and the processing of this flowchart is finished.
[0071] The automatic update determination screen
generated by the automatic update determination screen
generation processing in this flowchart is displayed on
the display unit 202 based on display control performed
by the UI control unit 301.
[0072] Fig. 7 is an image diagram illustrating an exam-
ple of the automatic update determination screen ob-
tained based on the processing executed in the flowchart
of Fig. 6 on the layered metadata of Fig. 4. In Fig. 7, a
diagram is illustrated in which the user has selected the
"name" key from among the metadata keys.
[0073] Check boxes 601 to 605 represent key candi-
dates that can be selected by the user. All of the keys
included in the first layer (Node layer) 429, which is the
record level, are listed. The screen is configured so that
any one of these check boxes can be selected.
[0074] The check box 601 represents the "prefecture"
key. If the check box 601 is selected, the layer present
in the "prefecture" will be automatically updated as the
layer to be repeatedly processed. Similarly, for the check
boxes 602 to 605, if "city", "name", "gender", or "age" is
selected, the layer present in that respective key will be
automatically updated as the layer to be repeatedly proc-
essed.
[0075] In Fig. 7, since "name" is selected, when a
grouping has been confirmed, the layer in which the
"name" key is present will become the layer to be repeat-
edly processed. More specifically, when a new grouping
of the layered metadata 304a is performed or a grouping
is released, the layer in which the "name" key is finally
present is determined to be the record level, and the print-
ing control information 306 is updated.
[0076] Thus, by setting the key for determining the
record level in advance, the layer containing the key that
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the user really wishes to be repeatedly processed can
be set as the record level, even if the metadata is edited.
The key corresponding to the record level selected on
the automatic update determination screen is stored in
the RAM 204 by the automatic update determination unit
303 as the automatic update information 302.
[0077] Fig. 8 is a flowchart illustrating when the UI con-
trol unit 301 in Fig. 3 instructs the layered metadata
change unit 305 to generate a layered metadata change
screen.
[0078] In step S201, the UI control unit 301 starts the
processing of this flowchart by instructing the layered
metadata change unit 305 to generate a screen for per-
forming grouping of the layered metadata 304a or releas-
ing a grouping. In step S202, the layered metadata
change unit 305 repeats the processing of steps S203
to S206 on all of the layers included in the layered meta-
data 304a.
[0079] In step S203, the layered metadata change unit
305 repeats the processing of step S204 on all of the
DParts in the layer of the processing target. In step S204,
the layered metadata change unit 305 acquires the key
and the value corresponding to the key from the metadata
of the DPart of the processing target.
[0080] In step S205, the layered metadata change unit
305 performs the processing of step S204 on all of the
DParts in the layer of the processing target, and the
processing then proceeds to step S206.
[0081] In step S206, the layered metadata change unit
305 performs screen generation for one layer corre-
sponding to the processing layer based on the key and
value combinations obtained in step S204. The screen
generated in this step is a layered metadata change
screen for one layer, which is configured so that it can
receive an instruction for performing grouping processing
of the layered metadata based on an operation from the
user.
[0082] In step S207, the layered metadata change unit
305 performs the processing of steps S203 to S206 on
all of the layers. The processing then proceeds to step
S208, and the processing of this flowchart is finished.
The layered metadata change screen generated by the
layered metadata change screen generation processing
in this flowchart is displayed on the display unit 202 based
on display control performed by the UI control unit 301.
[0083] Fig. 9A is an image diagram illustrating an ex-
ample of a layered metadata change screen obtained
based on the processing executed in the flowchart of Fig.
8 on the layered metadata 304a of Fig. 4. To simplify the
description of Fig. 9A, only the layered metadata change
screen corresponding to the first layer 429 of the layered
metadata 304a of Fig. 4 is illustrated.
[0084] A layered metadata change screen 701 indi-
cates the fact that "name", "prefecture", "city", "gender",
and "age" are present as metadata keys. A value 702 is
indicated for each key in the DPart 405. As the value for
the "name" key, "Ichiro Suzuki" is mapped. Similarly, "To-
kyo" is mapped as the value for the "prefecture" key, "Ota"

is mapped as the value for the "city" key, "male" is
mapped as the value for the "gender" key, and "30" is
mapped as the value for the "age" key.
[0085] A value 703 is indicated for each key in the
DPart 406. The values for the "name", "prefecture", "city",
"gender", and "age" are respectively mapped as "Saburo
Tanaka", "Kanagawa", "Kawasaki", "male", and "40".
[0086] A value 704 is indicated for each key in the
DPart 407. The values for the "name", "prefecture", "city",
"gender", and "age" are respectively mapped as "Taro
Yamada", "Tokyo", "Ota", "male", and "50".
[0087] A value 705 is indicated for each key in the
DPart 407. The values for the "name", "prefecture", "city",
"gender", and "age" are respectively mapped as "Jiro
Sato", "Kanagawa", "Yokohama", "male", and "20".
[0088] Grouping buttons 706 and 707 are used to per-
form a new grouping for the "name" key. Grouping but-
tons 708 and 709 are used to perform a new grouping
for the "prefecture" key.
[0089] Grouping buttons 710 and 711 are used to per-
form a new grouping for the "city" key. Grouping buttons
712 and 713 are used to perform a new grouping for the
"gender" key. Grouping buttons 714 and 715 are used
to perform a new grouping for the "age" key.
[0090] For example, if the grouping button 708 is
clicked (pressed once), the "prefecture" key among the
metadata present in the first layer is newly grouped in a
higher hierarchy, and the remaining keys are present in
the second layer.
[0091] Fig. 9B illustrates an image diagram of a layered
metadata change screen after grouping is executed by
pressing the grouping button 708 for the "prefecture" key
in Fig. 9A. DPart metadata 716 is present in the first layer,
in which the "prefecture" key is present. DPart metadata
717 is present in the second layer, which is a layer lower
hierarchy than the first layer, in which the "prefecture"
key is present.
[0092] A button 718 is a releasing button for releasing
the grouping for the "prefecture" key. When the button
718 is pressed, the grouping is released and returns to
the state illustrated in Fig. 9A, in which all of the metadata
key and value pairs have moved to the first layer.
[0093] Similar to the grouping button 710 in Fig. 9A, a
grouping button 719 is for performing grouping for the
"city" key. When the button 719 is clicked (pressed), sep-
arate from the first layer in which the "prefecture" key is
present, the "city" key among the metadata present in
the second layer is newly grouped in a higher hierarchy,
and the remaining keys are present in the third layer.
[0094] Fig. 9C illustrates an image diagram of a lay-
ered metadata change screen after grouping is executed
by pressing the grouping button 719 in Fig. 9B. DPart
metadata 720 is present in the first layer in which the
"prefecture" key is present.
[0095] DPart metadata 721 is present in the second
layer, in which the "city" key is present. DPart metadata
722 is present in the third layer, in which the keys other
than "prefecture" and "city" are present.
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[0096] A grouping button 723 for the "city" key performs
grouping by moving the "city" key to a higher hierarchy.
When the button 723 is clicked (pressed), the "city" key
is moved to the same layer as the "prefecture" key. Con-
sequently, the "prefecture" key and the "city" key are
present in the first layer.
[0097] If two or more keys are present on the same
layer, the grouping is performed by setting an "&" (and)
condition in that layer. More specifically, when the button
723 is pressed, the grouping is performed for the "pre-
fecture" key and the "city" key pairs based on an & (and)
condition.
[0098] Further, if not even one key is present in the
second layer, the second layer is deleted. Finally, a total
of three pairs, the pair of "Tokyo" and "Ota", the pair of
"Kanagawa" and "Kawasaki", and the pair of "Kanagawa"
and "Yokohama", are in the first layer and the remaining
pairs are in the second layer.
[0099] In addition, if the "city" key is moved so that
there is no longer any keys in the second layer like when
the button 723 is clicked, although the layer is automat-
ically deleted, if there is a change in the number of layers,
a warning dialog may be displayed to alert the user.
[0100] A grouping button 724 for the "city" key performs
grouping by moving the "city" key to a lower hierarchy.
When the button 724 is clicked, the "city" key is moved
to the same layer as the "name" key. Like when the button
723 is clicked, there is no longer any keys present in the
second layer, so that the second layer is deleted. Finally,
the first layer remains as is, and all the remaining keys
are present in the second layer. The result looks like the
state illustrated in Fig. 9B.
[0101] Fig. 9D illustrates an image diagram of a lay-
ered metadata change screen after grouping is executed
by pressing the grouping button 723 in Fig. 9C. DPart
metadata 725 is present in the first layer, in which the
"prefecture" and "city" keys are present. The "prefecture"
and "city" keys are grouped by an & (and). DPart meta-
data 726 is present in the second layer, in which the keys
other than the "prefecture" and "city" keys are present.
[0102] When a grouping button 727 for the "city" key
is pressed, the "city" key is moved to a lower hierarchy,
and the grouping is released. If the button 727 is pressed,
grouping is newly performed based on the "city" unit in
a lower hierarchy (i.e., the third layer) separate to the
second layer. The result looks like the state illustrated in
Fig. 9C.
[0103] Thus, a new grouping can be performed or a
grouping can be released by performing an operation on
the layered metadata 304a by the layered metadata
change screen, so that the hierarchical structure of the
metadata can be changed. Further, if the number of
groupings is larger than the number defined when per-
forming the grouping, a warning dialog box may be dis-
played to alert the user by inquiring him/her to confirm
the grouping.
[0104] Fig. 10 (10A and 10B) is a flowchart illustrating
the grouping processing performed by the layered meta-

data change unit 305 based on an instruction from the
UI control unit 301 in Fig. 3. This grouping processing
includes processing for performing grouping by moving
metadata to the same layer as the metadata in another
layer, and processing for releasing a grouping by moving
metadata to a different layer to the metadata in the same
layer.
[0105] In step S301, the UI control unit 301 starts the
processing of this flowchart by instructing layered meta-
data change unit 305 to perform grouping or to release
a grouping of the layered metadata 304a. In step S302,
the layered metadata change unit 305 acquires the meta-
data belonging to a source layer.
[0106] In step S303, the layered metadata change unit
305 determines whether two or more key and value pairs
are present in the source metadata. In step S303, if it is
determined that two or more key and value pairs are
present (YES in step S303), the processing proceeds to
step S304. On the other hand, if it is determined that two
or more key and value pairs are not present (NO in step
S303), the processing proceeds to step S305.
[0107] In step S304, the layered metadata change unit
305 newly produces a layer for performing grouping
processing, and adds a name to the layer. In step S305,
the layered metadata change unit 305 acquires the des-
tination layer for performing grouping.
[0108] In step S306, the layered metadata change unit
305 repeats the processing of steps S307 to S312 for
the metadata acquired in step S302.
[0109] In step S307, the layered metadata change unit
305 determines whether metadata with an identical value
for the key is present in the destination layer. In step
S307, if it is determined that metadata with an identical
value is not present (NO in step S307), the processing
proceeds to step S308. On the other hand, if it is deter-
mined that metadata with an identical value is present
(YES in step S307), the processing proceeds to step
S309.
[0110] In step S308, the layered metadata change unit
305 adds a DPart and metadata to the destination layer,
and adds a key and value pair to the metadata. However,
sometimes the source and the metadata may be used
as is, like when the button 723 in Fig. 9C is clicked, so
that the "city" key is moved to the first layer, and grouping
is re-performed based on an & (and) condition of the "pre-
fecture" key and the "city" key. Similarly, another example
is when an already-present key and value pair is copied.
[0111] In the case of Fig. 9C, when re-grouping by
moving the "city" key, since "prefecture" is already
present, the DPart and the metadata are produced, and
a key and value pair relating to "prefecture" is also set.
[0112] In step S309, the layered metadata change unit
305 deletes the key and value pair from the metadata in
the source layer, and associates this pair with a DPart
section between the destination and the source. In this
example, although the key and value pair in the source
metadata is deleted, the same association is made even
if this key and value pair is kept.
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[0113] In step S310, the layered metadata change unit
305 determines whether there is any metadata having a
key and value pair present in the source layer. If it is
determined, in step S310, that there is no metadata hav-
ing a key and value pair (NO in step S310), the processing
proceeds to step S311. If it is determined, in step S310,
that there is metadata having a key and value pair (YES
in step S310), the processing proceeds to step S312.
[0114] In step S311, the layered metadata change unit
305 deletes the DPart corresponding to the metadata of
the processing target and the metadata. In step S312,
the layered metadata change unit 305 performs the
processing on all of the metadata acquired in step S302,
and the processing then proceeds to step S313.
[0115] In step S313, the layered metadata change unit
305 determines whether one or more DParts and meta-
data are present in the source layer. If it is determined,
in step S313, that there is no DPart and metadata present
(NO in step S313), the processing proceeds to step S314.
If it is determined, in step S313, that there is even one
DPart and metadata present (YES in step S313), the
processing proceeds to step S315.
[0116] In step S314, the layered metadata change unit
305 deletes the source layer.
[0117] In step S315, the layered metadata change unit
305 determines whether there are any changes from the
previous layer in the layer in which the metadata key
selected on the automatic update determination screen
is present. If it is determined, in step S315, that there are
changes (YES in step S315), the processing proceeds
to step S316. If it is determined, in step S315, that there
are no changes (NO in step S315), the processing pro-
ceeds to step S317, and the processing of this flowchart
is finished. Based on this determination, it is determined
whether the layered metadata record level needs to be
changed.
[0118] In step S316, the layered metadata change unit
305 performs processing to change the layer to be re-
peatedly processed (the record level). More specifically,
the key to be included in the metadata of the record level
is extracted from the automatic update information 302,
and the layer in which this key is present is set as the
record level.
[0119] In step S316, change processing is performed.
The processing then proceeds to step S317, and the
processing of this flowchart is finished. The result of the
grouping performed based on this flowchart is reflected
in the layered metadata change screen by executing the
processing illustrated in the flowchart of Fig. 8 again.
[0120] Fig. 11A illustrates the layered metadata 304a
of Fig. 4 and layered metadata 304a obtained by execut-
ing the flowchart of Fig. 10 (10A and 10B), when grouping
is instructed to be performed based on "prefecture" on
the layered metadata change screen 701 illustrated in
Fig. 9A.
[0121] Like the DPartRoot 401 in Fig. 4, a parent node
801 has a data structure in which layered metadata is
compiled. Below the DPartRoot 801, a DPart 802 is linked

as a child node, thereby forming a hierarchical structure.
Further, the DPartRoot 801 has metadata 803, in which
the key is "record level".
[0122] DPart 804 is produced in step S308 of Fig. 10,
based on a determination in step S307 of Fig. 10 that
there is no metadata having an identical value present
in the destination layer for "Tokyo" in the metadata 409
in Fig. 4.
[0123] Similarly to the DPart 804, metadata 805 is set
with a key and a value in step S308 of Fig. 10, based on
a determination in step S307 of Fig. 10 that there is no
metadata having an identical value present in the desti-
nation layer for "Tokyo" in the metadata 409 in Fig. 4.
[0124] DPart 806 is produced in step S308 of Fig. 10,
based on a determination in step S307 of Fig. 10 that
there is no metadata having an identical value present
in the destination layer for "Kanagawa" in the metadata
410 in Fig. 4.
[0125] Similarly to the DPart 806, metadata 807 is set
with a key and a value in step S308 of Fig. 10, based on
a determination in step S307 of Fig. 10 that there is no
metadata having an identical value present in the desti-
nation layer for "Kanagawa" in the metadata 410 in Fig. 4.
[0126] For the metadata 411 and 412 in Fig. 4, since
metadata having an identical value is already present,
the processing of step S308 in Fig. 10 is skipped. DParts
808 and 809 are DParts newly associated with the source
and the destination in step S309 in Fig. 10. DParts 808
and 809 are each child nodes of the DPart 804.
[0127] Metadata 810 and 811 are respectively meta-
data for the DParts 808 and 809, in which the "prefecture"
key and value pair is deleted in step S309 of Fig. 10.
DParts 812 and 813 are DParts newly associated with
the source and the destination in step S309 in Fig. 10.
DParts 812 and 813 are each child nodes of the DPart
806.
[0128] Metadata 814 and 815 are respectively meta-
data for the DParts 812 and 813, in which the "prefecture"
key and value pair was deleted in step S309 of Fig. 10.
[0129] First layer 816 has a layer name "Node_0". First
layer 816 is a layer that was newly produced in step S304,
based on a determination in step S303 of Fig. 10 that two
or more key and value pairs are present in the source
metadata of Fig. 9A.
[0130] In step S315 of Fig. 10, the layered metadata
change unit 305 determines that the layer in which the
"name" key is present has been changed from the first
layer to the second layer. Consequently, in step S316,
the layered metadata change unit 305 changes the
"record level" of the metadata 803 from 1 to 2, so that
the second layer becomes the layer to be repeatedly
processed.
[0131] Fig. 11B is an image diagram illustrating the
layered metadata 304a of Fig. 11A and layered metadata
304a obtained by executing the flowchart of Fig. 10, when
grouping was instructed to be performed based on "city"
on the layered metadata change screen 701 illustrated
in Fig. 9B.
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[0132] Like the DPartRoot 401 in Fig. 4, a parent node
817 has a data structure in which layered metadata is
compiled. Below the DPartRoot 817, a DPart 818 is linked
as a child node, thereby forming a hierarchical structure.
Further, the DPartRoot 817 has metadata 819, in which
the key is "record level". In addition, the DPart 818 has
a DPart 820 and a DPart 821 as child nodes. The DPart
820 has metadata 822, and the DPart 821 has metadata
823.
[0133] DPart 824 is a DPart that is newly produced in
step S308 of Fig. 10, when grouping is performed based
on "city". In the DPart 824, there is no metadata having
an identical value in the destination layer. Similarly to the
DPart 824, metadata 825 is metadata that is set with a
key and a value in step S308 of Fig. 10, based on a
determination in step S307 of Fig. 10 that there is no
metadata having an identical value present in the desti-
nation layer.
[0134] DPart 826 is a DPart that is produced in step
S308 of Fig. 10, based on a determination in step S307
of Fig. 10 that there is no metadata having an identical
value in the destination layer.
[0135] Similarly to the DPart 826, metadata 827 is
metadata that is set with a key and a value in step S308
of Fig. 10, based on a determination in step S307 of Fig.
10 that there is no metadata having an identical value
present in the destination layer.
[0136] DPart 828 is a DPart that is produced in step
S308 of Fig. 10, based on a determination in step S307
of Fig. 10 that there is no metadata having an identical
value in the destination layer.
[0137] Similarly to the DPart 828, metadata 829 is
metadata that is set with a key and a value in step S308
of Fig. 10, based on a determination in step S307 of Fig.
10 that there is no metadata having an identical value
present in the destination layer.
[0138] For the metadata 811 in Fig. 11, since metadata
having an identical value is already present, the process-
ing of step S308 in Fig. 10 is skipped. DParts 830 and
833 are DParts newly associated with the source and the
destination in step S309 in Fig. 10.
[0139] Metadata 834 to 837 are respectively metadata
for the DParts 830 to 833, in which the "city" key and
value pair is deleted in step S309 of Fig. 10.
[0140] Second layer 838 has a layer name "Node_1".
The second layer 838 is a layer in which the DPart 824,
the DPart 826, and the DPart 828 are newly added in
step S304 of Fig. 10.
[0141] In step S315 of Fig. 10, the layered metadata
change unit 305 determines that the layer in which the
"name" key is present has been changed from the second
layer to the third layer. Consequently, in step S316 of
Fig. 10, the layered metadata change unit 305 changes
the "record level" of the metadata 819 from 2 to 3, so that
the third layer becomes the layer to be repeatedly proc-
essed.
[0142] Fig. 11C is an image diagram illustrating the
layered metadata 304a of Fig. 11B and layered metadata

304a obtained by executing the flowchart of Fig. 10 by
the layered metadata change screen 701 illustrated in
Fig. 9C. More specifically, Fig. 11C illustrates layered
metadata 304a after the button 723 is clicked on the lay-
ered metadata change screen 701 illustrated in Fig. 7C
to perform grouping based on a "city" and a "prefecture"
& (and) condition.
[0143] Like the DPartRoot 401 in Fig. 4, a parent node
801 has a data structure in which layered metadata is
compiled. Below the DPartRoot 839, a DPart 840 is linked
as a child node, thereby forming a hierarchical structure.
Further, the DPartRoot 839 has metadata 841, in which
the key is "record level".
[0144] DPart 842 is a DPart obtained as a result of
moving the DPart 824 illustrated in Fig. 11B to the first
layer. When the metadata 825 "Ota" is moved to the first
layer, in step S308 of Fig. 10, the DPart 820 and the
metadata 822 are used as is, and "Ota" is added, thereby
producing metadata 843.
[0145] In the metadata 825, there is no longer even
one key and value pair. Thus, the DPart 824 and the
metadata 825 are deleted in step S311 of Fig. 10.
[0146] DPart 844 is a DPart obtained as a result of
moving the DPart 826 illustrated in Fig. 11B to the first
layer. When the metadata 827 "Kawasaki" is moved to
the first layer, in step S308 of Fig. 10, the DPart 821 and
the metadata 823 are used as is, and "Kawasaki" is add-
ed, thereby producing metadata 845.
[0147] In the metadata 827, there is no longer even
one key and value pair. Thus, the DPart 826 and the
metadata 827 are deleted in step S311 of Fig. 10.
[0148] DPart 846 is a DPart obtained as a result of
moving the DPart 828 illustrated in Fig. 11B to the first
layer. When the metadata 829 "Yokohama" is moved to
the first layer, in step S308 of Fig. 10, a DPart and meta-
data are newly produced, and "Kanagawa" is set as the
metadata "prefecture".
[0149] In addition, "Yokohama" is added, thereby pro-
ducing metadata 847. In the metadata 847, there is no
longer even one key and value pair. Thus, the DPart 828
and the metadata 829 are deleted in step S311 of Fig. 10.
[0150] However, in Fig. 11C, since in Fig. 9B the
source metadata pair has only one key, the "city" key,
the processing proceeds to step S305 of Fig. 10, and a
new layer is not produced. Further, since in Fig. 11C not
even one DPart or metadata is now present in the second
layer, in step S313 of Fig. 10, the layer is deleted.
[0151] In step S315 of Fig. 10, the layered metadata
change unit 305 determines that the layer in which the
"name" key is present has been changed from the third
layer to the second layer. Consequently, in step S316,
the layered metadata change unit 305 changes the
"record level" of the metadata 841 from 3 to 2, so that
the second layer becomes the layer to be repeatedly
processed.
[0152] Fig. 12 is a flowchart illustrating when editing is
performed on the layered metadata change screen to
confirm the layered metadata 304a, and the UI control
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unit 301 illustrated in Fig. 3 instructs the printing control
information update unit 307 to update the printing control
information.
[0153] In step S401, the UI control unit 301 starts the
processing of this flowchart by instructing the printing
control information update unit 307 to update the printing
control information. In step S402, the printing control in-
formation update unit 307 acquires the automatic update
information 302. In step S403, the printing control infor-
mation update unit 307 acquires the layer that will be-
come the repeated processing target (the record level),
to which the metadata key selected on the automatic up-
date determination screen of Fig. 7 from the automatic
update information 302 belongs.
[0154] In step S404, the printing control information
update unit 307 determines whether there are any chang-
es in the layer to be repeatedly processed. If it is deter-
mined, in step S404, that there are changes in the layer
to be repeatedly processed (YES in step S404), the
processing proceeds to step S405. If it is determined, in
step S404, that there aren’t any changes in the layer to
be repeatedly processed (NO in step S404), the process-
ing proceeds to step S406, and the processing of this
flowchart is finished.
[0155] In step S405, the printing control information
update unit 307 updates the printing control information
306 based on the changes. Once the processing for up-
dating the printing control information 306 is performed
in step S405, the processing proceeds to step S406, and
the processing of this flowchart is finished. Thus, the
printing control information 306 is updated by executing
the flowchart illustrated in Fig. 12.
[0156] Fig. 13 is an image diagram of the printing con-
trol information 306 illustrating the results of the flowchart
of Fig. 12 executed on the layered metadata 304a illus-
trated in Fig. 11A. Set information 901 is information in-
dicating which layer is to be repeated processing unit. In
Fig. 11A, it is illustrated that the second layer, the "Node"
layer, which is below the first layer "Node_0" that is below
the zero layer "Root" in the layered metadata 304a, is
changed to the layer to be repeatedly processed.
[0157] As described above, the layered metadata can
be grouped by a simple method. Further, the consistency
of the record level can be ensured by simultaneously
updating the printing control information 306 referring to
the layered metadata.
[0158] In the first exemplary embodiment according to
the present invention, a method for automatically updat-
ing the printing control information 306 is described in
which a metadata key is specified in advance, so that the
layer to which the pre-specified key belongs is set as the
layer to be repeatedly processed after the hierarchical
structure is edited. However, it may not always be pos-
sible to update the printing control information 306.
[0159] Therefore, in the present exemplary embodi-
ment, a method will be described which permits the hi-
erarchical structure of the layered metadata 304a to be
updated within a range in which the printing control in-

formation 306 is not updated. In the description of the
present exemplary embodiment, portions which dupli-
cate the above-described exemplary embodiment will be
omitted.
[0160] Fig. 14 is an image diagram illustrating an ex-
ample of an automatic update determination screen for
determining the automatic update information 302 ac-
cording to the second exemplary embodiment. Since the
respective check boxes 1001 to 1005 are the same as
the check boxes 601 to 605 in Fig. 7, a description thereof
will be omitted here. Here, a fixed check box 1006 will
be described.
[0161] The fixed check box 1006 is a check box for
specifying whether to fix the layer to be repeatedly proc-
essed (the record level). When the check box 1006 is
checked, this indicates that the layer to be repeatedly
processed is fixed.
[0162] In Fig. 14, the "name" check box 1003 and the
fixed check box 1006 are checked, indicating that chang-
es to the hierarchical structure are permitted as long as
the key "name" continues to be the layer to be repeatedly
processed.
[0163] In this example, one key, the "name" key, is
selected. However, a plurality of keys may be selected.
Further, a restriction, such as a higher hierarchy key may
not be moved higher than a lower hierarchy key, may
also be specified in a form such as a calculation formula.
More specifically, the hierarchical relationship between
keys, such as the "prefecture" key and the "city" key, may
be predefined as a rule.
[0164] Fig. 15 is a flowchart illustrating when the UI
control unit 301 in Fig. 3 instructs the layered metadata
change unit 305 to generate a layered metadata change
screen according to the second exemplary embodiment.
[0165] In step S501, the UI control unit 301 starts the
processing of this flowchart by instructing the layered
metadata change unit 305 to generate a screen for per-
forming grouping or releasing a grouping of the layered
metadata 304a. In step S502, the layered metadata
change unit 305 acquires the automatic update informa-
tion 302.
[0166] In step S503, the layered metadata change unit
305 repeats the processing of steps S504 to S512 on all
of the layers. In step S504, the layered metadata change
unit 305 repeats the processing of steps S505 to S510
on all DParts in a layer.
[0167] In step S505, the layered metadata change unit
305 acquires a key and a value from the DPart metadata.
[0168] In step S506, the layered metadata change unit
305 determines whether the automatic update informa-
tion 302 is fixed. If it is determined, in step S506, that it
is fixed (YES in step S506), the processing proceeds to
step S508. If it is determined, in step S506, that it is not
fixed (NO in step S506), the processing proceeds to step
S507.
[0169] In the automatic update determination screen
illustrated in Fig. 14, if the check box 1006 is checked,
the automatic update information 302 is determined as
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being fixed, while if the check box 1006 is not checked,
the automatic update information 302 is determined as
not being fixed.
[0170] In step S507, the layered metadata change unit
305 determines whether the record level needs to be
changed when performing grouping processing that re-
sults in production of a new layer or deletion of a layer
for the metadata key acquired in step S505. If it is deter-
mined, in step S507, that the record level does not need
to be changed (NO in step S507), the processing pro-
ceeds to step S508. If it is determined, in step S507, that
the record level needs to be changed (YES in step S507),
the processing proceeds to step S509.
[0171] In step S508, the layered metadata change unit
305 produces the grouping buttons for performing the
grouping processing based on the metadata key ac-
quired in step S505. Similar to the grouping buttons 706
and 707, for example, illustrated in Fig. 9, the grouping
buttons produced in this step are buttons for receiving a
grouping processing instruction that results in production
of a new layer or deletion of a layer.
[0172] In step S509, the layered metadata change unit
305 determines whether the record level needs to be
changed when performing grouping processing that does
not result in production of a new layer or deletion of a
layer for the metadata key acquired in step S505. In the
following description, grouping processing that does not
result in production of a new layer or deletion of a layer
will be referred to as "re-grouping processing". A specific
example of re-grouping will be described below referring
to Fig. 16.
[0173] In step S509, if it is determined that the record
level does not need to be changed even if re-grouping
processing is performed (NO in step S509), the process-
ing proceeds to step S510. If it is determined, in step
S509, that the record level needs to be changed if re-
grouping processing is performed (YES in step S509), it
is determined that the target metadata key cannot be
grouped without changing the record level, and the
processing proceeds to step S511 without buttons being
produced.
[0174] In steps S508 and S509, the layered metadata
change unit 305 determines whether the record level
needs to be changed by determining whether the layer
in which the metadata key selected on the automatic up-
date determination screen is present is changed from the
previous layer. If the layer in which the metadata key
selected on the automatic update determination screen
is present is changed from the previous layer due to group
processing, the layered metadata change unit 305 de-
termines that the record level needs to be changed.
[0175] If the layer in which the metadata key selected
on the automatic update determination screen is present
is not changed from the previous layer due to grouping
processing, the layered metadata change unit 305 de-
termines that the record level does not need to be
changed.
[0176] In step S510, the layered metadata change unit

305 produces the re-grouping buttons for performing re-
grouping processing based on the metadata key ac-
quired in step S505. In step S511, the layered metadata
change unit 305 performs the processing of steps S505
to S510 on all of the DParts in the layer, and then the
processing proceeds to step S512.
[0177] In step S512, the layered metadata change unit
305 generates a screen composition for one layer from
a combination of the key and the value obtained in step
S505 and the buttons produced in steps S508 or S510.
In step S513, the layered metadata change unit 305 per-
forms the processing of steps S504 to S512 on all of the
layers. Then, the processing proceeds to step S514, and
the processing of this flowchart is finished.
[0178] Fig. 16 illustrates a layered metadata change
screen obtained based on the processing executed in
the flowchart of Fig. 15 for the layered metadata 304a of
Fig. 11A and the automatic update information 302 in
which "name" and "fixed" were selected on the automatic
update determination screen of Fig. 14.
[0179] Region 1101 is an operation UI display region
for performing a new grouping or releasing a grouping.
In step S509 of Fig. 15, the "prefecture" key of Fig. 9D
cannot be grouped unless the layer is released, and if it
is grouped, the layer to be repeatedly processed will
change. Therefore, buttons are not displayed in the op-
eration UI display region 1101.
[0180] Region 1102 is an operation UI display region
for performing a new grouping or releasing a grouping.
In step S509 of Fig. 15, the "name" key of Fig. 9D cannot
be grouped unless a layer is produced. Further, in step
S509 of Fig. 15, even if the "name" key is re-grouped by
moving it from the second layer to the first layer, the layer
to be repeatedly processed will change. Therefore, but-
tons are not displayed in the operation UI display region
1102.
[0181] Region 1103 is a button display region for
grouping based on the "city" key. In step S509 of Fig. 15,
for the "city" key, unless the re-grouping is performed
without producing a layer in a higher hierarchy, there is
no change in the layer to be repeatedly processed. There-
fore, a re-grouping button is displayed for the higher hi-
erarchy.
[0182] For the lower hierarchy layers, in step S507 of
Fig. 15, there is no change in the layer to be repeatedly
processed even if the "city" key of Fig. 9D is grouped by
producing a layer. Therefore, a grouping button is dis-
played. Further, regions 1104 and 1105 are button dis-
play regions for grouping based on the "gender" key and
the "age" key. The same grouping buttons and re-group-
ing buttons are displayed as for the "city" key buttons.
[0183] The processing performed when a re-grouping
button is pressed will now be described. In re-grouping
processing, grouping with the layer adjacent to the layer
including the key whose re-grouping button is pressed is
performed without producing a new layer or deleting a
layer.
[0184] For example, when the re-grouping button in-
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cluded in the region 1103 in Fig. 16 is pressed, the "city"
key is also included in the layer including the "prefecture"
key, so that the "city" key is grouped. Therefore, a layer
for the "city" key is not newly produced.
[0185] Thus, on the automatic update determination
screen, if "fixed" is selected, grouping can be performed
within a range in which the layer to be repeatedly proc-
essed does not change. In this case, if performing group-
ing, whether buttons are displayed or not is controlled
based on whether the layer to be repeatedly processed
changes.
[0186] As described above, the layered metadata can
be edited within a range in which the printing control in-
formation 306 referring to the layered metadata does not
have to be updated. Therefore, the overall consistency
can be guaranteed.
[0187] In the first exemplary embodiment according to
the present invention, a method for automatically updat-
ing the printing control information 306 is described in
which a metadata key is specified in advance, so that the
layer to which the pre-specified key belongs is set as the
layer to be repeatedly processed after the hierarchical
structure is edited.
[0188] However, sometimes it may be difficult to spec-
ify in advance. Therefore, in the present exemplary em-
bodiment, an example will be described in which consid-
eration is given to updating the printing control informa-
tion after editing of the hierarchical structure has been
completed. In the description of the present exemplary
embodiment, portions which duplicate the above exem-
plary embodiments will be omitted.
[0189] Fig. 17 is a flowchart illustrating when editing is
performed on the layered metadata change screen to
confirm the layered metadata 304a, and the UI control
unit 301 illustrated in Fig. 3 instructs the printing control
information update unit 307 to update the printing control
information.
[0190] In step S601, the UI control unit 301 starts the
processing of this flowchart by instructing the printing
control information update unit 307 to update the printing
control information. In step S602, the printing control in-
formation update unit 307 acquires the automatic update
information 302.
[0191] In step S603, the printing control information
update unit 307 determines whether the automatic up-
date information has been determined. If it is determined,
in step S603, that the automatic update information has
been determined (YES in step S603), the processing pro-
ceeds to step S605. If it is determined, in step S603, that
the automatic update information has not been deter-
mined (NO in step S603), the processing proceeds to
step S604.
[0192] In step S604, the printing control information
update unit 307 displays the automatic update determi-
nation screen, waits for the automatic update information
302 to be determined by a user operation, and acquires
the determined automatic update information 302. When
the automatic update information 302 is acquired, the

processing proceeds to step S605.
[0193] In step S605, the printing control information
update unit 307 acquires the record level from the auto-
matic update information 302.
[0194] In step S606, the printing control information
update unit 307 determines whether there are any chang-
es in the record level. If it is determined, in step S606,
that there is a change in the record level (YES in step
S606), the processing proceeds to step S607. If it is de-
termined, in step S606, that there are no changes in the
record level (NO in step S606), the processing proceeds
to step S609, and the processing of this flowchart is fin-
ished.
[0195] In step S607, the printing control information
update unit 307 updates the layered metadata. Further,
if there is a key and value pair that is not referred to from
the printing control information 306, the printing control
information update unit 307 deletes the non-referred
metadata.
[0196] In step S608, the printing control information
update unit 307 updates the printing control information
306. Once the processing for updating the printing control
information 306 has been performed in step S608, the
processing proceeds to step S609, and the processing
of this flowchart is finished.
[0197] Fig. 18 is an image diagram illustrating an ex-
ample of the automatic update determination screen that
is displayed in step S604 of Fig. 17. Since the respective
check boxes 1201 to 1205 are the same as the check
boxes 601 to 605 in Fig. 7, a description thereof will be
omitted here. Here, a delete unnecessary metadata
check box 1206 will be described.
[0198] The delete unnecessary metadata check box
1206 is a check box for specifying whether to delete meta-
data that has not been referred to from the printing control
information 306. If the check box 1206 is checked, this
indicates that when metadata that is not referred to from
the printing control information 306 is present, that meta-
data is to be deleted.
[0199] In Fig. 18, the "name" 1203 check box and the
delete unnecessary metadata check box 1206 are se-
lected, and the key "name" is the layer to be repeatedly
processed. Therefore, it is indicated that in step S607, if
there is an unnecessary key and value pair that is not
referred to from the printing control information 306, that
unnecessary metadata is to be deleted from the layered
metadata 304a.
[0200] As described above, the automatic update in-
formation 302 can be confirmed last, and the layered
metadata can be edited without confirming the layer to
be repeatedly processed in advance. Further, consisten-
cy with the printing control information 306 can also be
ensured.
[0201] In the first exemplary embodiment according to
the present invention, a method is described in which a
metadata key is present in advance, and in which group-
ing is performed using that key. However, when perform-
ing grouping, sometimes the user may wish to redefine
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the metadata keys. Therefore, in the present exemplary
embodiment, an example will be described in which
grouping is performed by newly defining a key, rather
than using the metadata keys as is.
[0202] Fig. 19A illustrates an example of a layered
metadata change screen according to the present exem-
plary embodiment. Key 1301 represents metadata keys
including "name", "address", "gender", and "age". Value
1302 represents metadata values, such as "Ichiro Suzu-
ki", "Saburo Tanaka", "Taro Yamada", and "Jiro Sato" for
the "name" key. This is similar for the "address", "gender",
and "age" keys too.
[0203] Grouping buttons 1303 to 1310 are used to per-
form grouping based on each of the metadata keys. For
example, button 1305 can perform grouping based on
the "address" key. However, since the values for the "ad-
dress" key are different from each other, in actual fact
grouping is not performed.
[0204] Regions 1311 to 1313 are operation regions for
newly adding a metadata key. When an arrow key is
pressed, a new key definition screen is displayed. The
new key definition screen will be described below refer-
ring to Fig. 19B. Although the "address" key includes in-
formation about a prefecture level and a city level, in Fig.
19A this information is not defined individually as a key.
Consequently, grouping can be performed by defining a
new key using the new key definition screen.
[0205] Fig. 19B is an image diagram illustrating an ex-
ample of a new key definition screen displayed when the
button 1312 in Fig. 19A is pressed. Screen 1314 is a new
key definition screen that can be used to define a key
and a rule.
[0206] Section 1315 is a text input section for inputting
a key to be added. In Fig. 19B, an example of adding the
"prefecture" key is illustrated as a specific example. Sec-
tion 1316 is used to describe the conditions for sorting
the values for the newly added key. For example, for the
prefecture example, a rule can be written in such a man-
ner that the value for the "address" is split after the third
letter of the prefecture.
[0207] In the case of an address, a grouping such as
Tohoku, Kanto, and Tokai, can be separately defined by
defining the region. Similarly, for "name", a grouping
based on the first letter, such as letter A, letter B, and
letter C, can be separately defined by defining the "first
letter". In addition, for "age", a rule based on an age
range, such as "twenties" and "thirties", can be written
by defining the "generation".
[0208] Fig. 19C is an image diagram illustrating an ex-
ample of a layered metadata change screen after the
"prefecture" key has been added by the new key defini-
tion screen 1314 of Fig. 19B. A region 1317 is an oper-
ation region for newly adding a metadata key. In the op-
eration region 1317, "prefecture", which is the key to be
newly added in Fig. 19B, is displayed. Button 1318 is a
grouping button relating to the "address" key. By pressing
the grouping button 1319 while "prefecture" is displayed
in the operation region 1317, "prefecture" key grouping

processing is performed.
[0209] Fig. 19D is an image diagram illustrating an ex-
ample of a layered metadata change screen after the
new group has been produced when the grouping button
1318 was pressed in Fig. 19C. Section 1319 indicates
that the "prefecture" key is present as a new group, and
that "Tokyo" and "Kanagawa" can be grouped. In Fig.
19D, although the values relating to the "address" key
are split, the values may also be produced by copying
only the character string corresponding to the "prefec-
ture" key.
[0210] Thus, as described above, grouping can be per-
formed by newly defining a key rather than using the
metadata keys as is.
[0211] Although exemplary embodiments according to
the present invention are described above using specific
examples, the present invention is not limited to the
above-described exemplary embodiments.
[0212] Further, the present invention can also be real-
ized by supplying software (a program) for realizing the
functions of the above exemplary embodiments to a sys-
tem or an apparatus via a network or via various storage
media, and having a computer (or a central processing
unit (CPU) or a micro processing unit (MPU)) of the sys-
tem or apparatus read and execute the program. In this
case, this program and the recording medium on which
the program is recorded constitute the present invention.
[0213] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all modifications, equivalent structures,
and functions.

Claims

1. An information processing apparatus (200) for
processing print data having a hierarchical structure,
in which metadata can be added to layers in the hi-
erarchical structure, the information processing ap-
paratus comprising:

storage means (206) configured to store update
information for updating a record level, which is
a layer to be repeatedly processed among the
layers included in the print data;
first acquisition means (303) configured to ac-
quire a key included in metadata in the print data
and a value corresponding to the key;
change screen generation means (301) config-
ured to generate a change screen that can re-
ceive an instruction relating to grouping
processing of the metadata using the key and
the value acquired by the first acquisition means;
processing means (305) configured to perform
grouping processing on the metadata based on
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the instruction relating to grouping processing
received via the change screen;
determination means (303) configured to deter-
mine based on the update information whether
the record level needs to be changed by the
grouping processing performed by the process-
ing means; and
change means (305) configured to change the
record level based on the update information
when it is determined by the determination
means that the record level needs to be
changed.

2. The information processing apparatus according to
claim 1, further comprising:

second acquisition means configured to acquire
a key included in metadata in the record level;
and
update determination screen generation means
configured to generate an update determination
screen that can receive an instruction relating
to the update processing using the key included
in the metadata of the record level acquired by
the second acquisition means,

wherein the storage means is configured to store the
update information based on an instruction specify-
ing the update information received via the update
determination screen.

3. The information processing apparatus according to
claims 1 or 2,
wherein the storage means is configured to store a
key to be included in the record level metadata as
the update information, and
wherein the determination means is configured to
determine that the record level needs to be changed
by the grouping processing when the key to be in-
cluded in the metadata of the record level has moved
from the record level layer.

4. The information processing apparatus according to
claim 3, wherein the change means is configured to
set the layer in which the key to be included in the
metadata of the record level is present as the record
level.

5. The information processing apparatus according to
claim 1 or 2, wherein the change screen generation
means is configured to generate a change screen
that, for a key in which the record level does not have
to be changed even if grouping processing is exe-
cuted that results in production of a new layer or de-
letion of a layer, can receive an instruction for group-
ing processing that results in production of the new
layer or deletion of the layer, and for a key in which
the record level has to be changed if grouping

processing is executed that results in production of
a new layer or deletion of a layer, and in which the
record level does not have to be changed even if
grouping processing is executed that does not result
in production of a new layer and deletion of a layer,
can receive an instruction for grouping processing
that does not result in production of the new layer or
deletion of the layer.

6. A method for controlling an information processing
apparatus configured to process print data having a
hierarchical structure, in which metadata can be add-
ed to layers in the hierarchical structure, the method
comprising:

storing update information for updating a record
level, which is a layer to be repeatedly proc-
essed among the layers included in the print da-
ta;
acquiring a key included in metadata in the print
data and a value corresponding to the key;
generating a change screen that can receive an
instruction relating to grouping processing of the
metadata using the acquired key and the value;
performing grouping processing on the metada-
ta based on the instruction relating to grouping
processing received via the change screen;
determining based on the update information
whether the record level needs to be changed
due to the grouping processing; and
changing the record level based on the update
information when it is determined that the record
level needs to be changed.

7. The method for controlling an information processing
apparatus according to claim 6, further comprising:

acquiring a key included in the record level meta-
data;
and
generating an update determination screen that
can receive an instruction relating to the update
processing using the acquired key included in
the record level metadata,

wherein the update information is stored based on
an instruction specifying the update information re-
ceived via the update determination screen.

8. The method for controlling an information processing
apparatus according to claim 6 or 7, wherein a key
to be included in the record level metadata is stored
as the update information, and
wherein it is determined that the record level needs
to be changed due to the grouping processing when
the key to be included in the metadata in the record
level has moved from the record level layer.
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9. The method for controlling an information processing
apparatus according to claim 8, wherein the layer in
which the key to be included in the record level meta-
data is present is set as the record level.

10. The method for controlling an information processing
apparatus according to claim 6 or 7, wherein a
change screen is generated that, for a key in which
the record level does not have to be changed even
if grouping processing is executed that results in pro-
duction of a new layer or deletion of a layer, can
receive an instruction for grouping processing that
results in production of the new layer or deletion of
the layer, and for a key in which the record level has
to be changed if grouping processing is executed
that results in production of a new layer or deletion
of a layer, and in which the record level does not
have to be changed even if grouping processing is
executed that does not result in production of a new
layer and deletion of a layer, can receive an instruc-
tion for grouping processing that does not result in
production of the new layer or deletion of the layer.

11. A program which, when executed by a computer,
causes the computer to carry out the method of any
one of claims 6 to 10 or a program which, when load-
ed into a computer, causes the computer to become
the information processing apparatus of any one of
claims 1 to 5.

12. A storage medium storing the program according to
claim 11.
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