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Description

E-MAIL ARCHIVING SYSTEM, METHOD, AND PROGRAM

Technical Field

The present invention relates to a data processing system, a data processing method,
and a program, and for example, to data classification necessary for storage archiving

and hierarchical management.

Background Art

In recent years, due to the increase in the amount of data handled by a business in-
formation system, the operation management cost of the data is considered a problem.
Particularly, in addition to structured data stored as a database, the management of un-
structured data handled as a file, represented by a document handled in the business in-
formation system, has been spotlighted. In recent reports, the rate of increase in the un-
structured data is higher than the structured data, and the hierarchical management of
file levels for arranging the unstructured data on appropriate storages in accordance
with the service levels required for the unstructured data is needed.

In the hierarchical management of file levels, a storage hierarchy (primary storage
device and secondary storage device) corresponding to the service levels (performance,
accessibility, and reliability) is prepared, and files provided with the service levels are
arranged in the storage of hierarchy corresponding to the service levels. Therefore, the
files are usually classified based on the service levels, and the files are moved to ap-
propriate storages when the files are not in the appropriate storages corresponding to
the classification result. The storage of archive destination (archive storage) is also
considered part of the hierarchical storage, and the archive is also considered part of
the hierarchical storage management.

Therefore, it is important how to classify the files based on the service levels. For
example, in the case of archiving, a retention period can be considered as a service
level. In this case, considering the number of files and the like, it is unrealistic for the
administrator, user, creator of the files, or the like to provide an appropriate retention
period for each file, and the automatic setting of the retention period is an issue. Also
in the case of general files, it is unrealistic to manually classify individual files based
on the service levels, and the automatic classification is an issue.

In relation to the automatic classification, there are techniques of classification based
on the frequency of words in a document as in Patent Document 1 and of classification
into predetermined folders of a file system based on classification information from the

user as in Patent Document 2. Furthermore, as in Patent Document 3, there is also a
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technique of classification of files based on attached information called metadata as-
sociated to the files. Furthermore, a research has been conducted to increase the search
accuracy for search applications by using metadata, such as email, directory structure,
and cache of browser, as semantic information (see Non-Patent Document 1).

An archive product such as Enterprise Vault of Symantec Corporation provides a
function for moving data from a primary storage device to an archive storage in
according with date, storage capacity, and the like, for each data type of files, email,
and the like on NAS (Network Attached Storage). The user's setting can also control
the movement under other conditions.

Patent Citation 1: U.S. Patent No. 2004-0083224

Patent Citation 2: U.S. Patent No. 2008-0027940

Patent Citation 3: JP Patent Publication (Kokai) No. 2008-146191A

Non Patent Citation 1: Paul A. Chirita et al., "Activity Based Metadata for Semantic
Desktop Search"

Disclosure of Invention
Technical Problem

The conventional techniques and the current archive products independently control
the archives for each managed data type. Therefore, archiving of email is performed
only for the email, while archiving of files is performed only for the files. There is no
association between the email and file archiving. In this case, there are problems
described below. Although the problems are discussed herein with email and attached
files as examples, the examples are not limited to these. The problems can also be
considered in the relationship between a document file (NAS) and a document
managed by document management server, a document managed by ECM (Enterprise
Content Management), and the like.

First, a file attached to email archived by email archiving is not subjected to file
archiving and may be left on the NAS. Thus, the condition determined by the email
archiving is not efficiently used.

On the other hand, in relation to a file moved from the NAS to the archive storage,
email attaching a file with the same content is not archived and may be left in the email
server.

When there are a plurality of data types, such as files and email, not only does the
data need to be arranged on optimal storages in terms of the individual data type, but
the whole data need to be assembled and arranged on optimal storage in terms of all
data types.

Furthermore, there is a management problem in which the administrator cannot

monitor all files on the system that continue to increase. Therefore, in consideration of
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archiving and file management, an enormous amount of management cost is needed to
check all files, weight the files, move the files to appropriate storages, and archive the

files.
The management cost of archiving and hierarchical management can be reduced by

limiting to certain data types. For example, in the case of archiving, the management
cost is reduced by limiting to email, and dedicated software and archive management
device automate the archiving.

However, the management cost for overall data including data other than the data
types cannot be reduced. Even if a plurality of management devices as described above
are prepared to reduce the overall management cost, there is a problem in the overall
management, such as the evaluation criteria is different in each management device.

In the conventional techniques, a plurality of archive servers (for example, file
servers and email servers) independently operate without collaboration. Therefore,
there is no concept of discriminating between the data that should be archived with the
collaboration by the plurality of archive servers and data that does not need to be
archived with the collaboration.

The present invention has been made in view of the foregoing circumstances and
provides a mechanism for archiving data with collaboration by a plurality of archive

Servers.

Technical Solution

To solve the problems, a data processing system (storage system including a data
classification function) associates archive servers that manage files of their own data
types, digitalizes importance levels of the data belonging to the data types determined
by archive products, determines that the determinations by the archive products are
different if the difference of the resulting importance levels of the data is large, and
selects such data as a further archive target.

Thus, a data processing system of the present invention comprises: a plurality of data
servers (103, 114); a storage device (119) that aggregates and stores data stored in the
plurality of data servers; a plurality of data migration devices (107, 118) that are
arranged corresponding to the plurality of data servers (103, 114) and that move the
data stored in the respective data servers (103, 114) to the storage device (119); and a
management computer (108) that controls the plurality of data migration devices (107,
118) and that manages the movement of the data from the plurality of data servers
(103, 114) to the storage device (119). The plurality of data servers (103, 114) include
data at least partially having a predetermined correlation (for example, file and
attached file of the email), among a plurality of types of data stored in the plurality of
data servers (103, 114). The plurality of data migration devices (107, 118) respectively
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include data extracting units (130, 140) that respectively extract data satisfying prede-
termined filter conditions from the plurality of data servers (103, 114) and that send the
data to the management computer (108). The management computer (108) manages
the data that is extracted by the data extracting units (130, 140) and that is respectively
stored in the plurality of data servers (103, 114) as data to be associated and moved to
the storage device (119).

The plurality of data migration devices (107, 114) respectively include server
monitoring units (131, 141). The server monitoring units (131, 141) monitor a prede-
termined event occurrence related to data stored in corresponding data servers. The
management computer (108) further includes an importance calculating unit (110) and
an information presenting unit (112). The importance calculating unit (110) calculates
evaluation values of data extracted by the data extracting units (130, 140) based on a
predetermined evaluation function at least including a time value evaluation when the
server monitoring units (131, 141) detect the predetermined event occurrence in one of
the plurality of data servers. The information presenting unit (112) compares and
presents the evaluation values calculated by the importance calculating unit (110) in
relation to the correlated data (for example, a file and email attaching the file).

More specifically, the data extracting units (130, 140) extract predetermined
metadata from the extracted data and store the metadata in the metadata DBs (135,
145). In this case, the importance calculating unit (110) acquires the metadata corre-
sponding to the extracted data (email and attached file) from the metadata DBs (135,
145) when the predetermined event occurrence is detected and calculates the
evaluation values for each of the extracted data (set of email and attached file) based
on the predetermined evaluation function.

More specifically, the information presenting unit (112) presents the evaluations to
draw attention (for example, presenting in descending order of difference, or the
display color of the data greater than a predetermined threshold value is varied from
others) when the evaluation values of the data that is stored in the plurality of data
servers and that includes a predetermined correlation have a difference of more than a
predetermined absolute value (threshold) from an average value of the evaluation
values of the data. If there is a difference greater than the threshold, it is likely that the
data (a file and email attaching the file) including a predetermined condition is
provided with different evaluations by the data migration devices and is managed in
different storage levels (one is on the server, and the other is on the archive storage).

The present system further comprises a policy engine (1910) that verifies a prepared
policy including a condition section describing conditions and an action section de-
scribing an action executed when the conditions are satisfied. The policy engine (1910)

compares the predetermined metadata and the evaluation value with the policy for each
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of the data and controls the plurality of data migration devices (107, 118) to execute

the action when all the conditions are satisfied.
Further features of the present invention will become apparent from the best mode

for carrying out the invention and the appended drawings.
Advantageous Effects

According to the present invention, data managed independently by different servers
are associated to realize the hierarchical storage management. Therefore, the efficient
storage management of the entire system can be performed. The management cost of
the system administrator checking all files to perform the hierarchy storage
management can also be reduced. Furthermore, a uniform management standard can be
applied to the entire system.
Brief Description of the Drawings
[fig.1]Figure 1 is a diagram of a schematic configuration of a data classification
processing system according to a first embodiment of the present invention.
[fig.2]Figure 2 is a diagram for explaining a processing outline of the present
invention.
[fig.3]Figure 3 is a diagram for explaining an outline of a process of an email archive
server of the present invention.
[fig.4]Figure 4 is a diagram of details of an email metadata table (example).
[fig.5]Figure 5 is a diagram of details of an email monitoring table (example).
[fig.6]Figure 6 is a diagram of details of an NAS metadata table (example).
[fig.7]Figure 7 is a diagram of details of an NAS monitoring table (example).
[fig.8]Figure 8 is a diagram of details of an email metadata DB (example).
[fig.9]Figure 9 is a diagram of details of a file metadata DB (example).
[fig.10]Figure 10 is a flow chart for explaining a metadata filtering process in an email
archive server.
[fig.11]Figure 11 is a flow chart for explaining a metadata filtering process in an NAS
archive server.
[fig.12]Figure 12 is a flow chart for explaining an evaluation process in an importance
calculating unit.
[fig.13]Figure 13 is a diagram of details of an importance DB (example).
[fig.14]Figure 14 is a diagram of an example of an evaluation formula related to email.
[fig.15]Figure 15 is a diagram of an example of an evaluation function related to
elapsed time.
[fig.16]Figure 16 is a diagram of an example of an evaluation formula related to file.
[fig.17]Figure 17 is a diagram of evaluation results of use cases (example).

[fig.18]Figure 18 is a diagram of a display example in an important file display unit.
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[fig.19]Figure 19 is a diagram of a schematic configuration of a data classification
processing system (collaboration with hierarchical storage management) in a second
embodiment.
[fig.20]Figure 20 is a flow chart for explaining an evaluation process of the importance
calculating unit in the data classification processing system according to the second
embodiment.
[fig.21]Figure 21 is a diagram of a policy example of hierarchical storage management.
[fig.22]Figure 22 is a diagram of a schematic configuration of the data classification
processing system (dispersion assessment) according to a third embodiment.
[fig.23]Figure 23 is a flow chart for explaining a server monitoring process in the
email archive server.
[fig.24]Figure 24 is a flow chart for explaining a server monitoring process of the NAS
archive server.
Explanation of Reference

101 ... LDAP server, 126 ... network, 103 ... email server, 106 ... metadata extracting
unit in email archive server, 107 ... email archive server, 108 ... management computer,
109 ... metadata collecting unit in management computer, 110 ... importance cal-
culating unit in management computer, 111 ... importance DB in management
computer, 112 ... important file presenting unit in management computer, 113 ... policy
acquisition unit in management computer, 114 ... NAS, 117 ... metadata extracting unit
of NAS archive server, 118 ... NAS archive server, 130 ... metadata filtering unit of
email archive server, 131 ... server monitoring unit of email archive server, 132 ...
search unit of email archive server, 133 ... metadata table of email archive server, 134
... monitoring table of email archive server, 135 ... metadata DB of email archive
server, 140 ... metadata filtering unit of NAS archive server, 141 ... server monitoring
unit of NAS archive server, 142 ... search unit of NAS archive server, 143 ... metadata
table of NAS archive server, 144 ... monitoring table NAS archive server, 145 ...
metadata DB of NAS archive server, 1901 ... hierarchical storage management policy,
1902 ... archive policy engine of email archive server, 1903 ... archive policy engine of
NAS archive server, 1921 ... hierarchical storage management device, 2201 ... im-
portance collecting unit, 2202 ... importance calculating unit of email archive server,

2203 ... importance calculating unit of NAS archive server

Best Mode for Carrying Out the Invention

The present invention relates to a data classification processing system configured to
extract data that a plurality of archive servers should collaborate and manage and to
manage a plurality of data at the same evaluation criteria.

Embodiments of the present invention will now be described with reference to the
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appended drawings. It should be noted that the present embodiments are only examples
for realizing the present invention and do not limit the technical scope of the present
invention. The common configurations in Figures are designated with the same
reference numerals. Although an example of collaboration (sharing of metadata) of an
email archive server and an NAS archive server is described in the embodiments
below, the arrangement is not limited to this. The embodiments can be applied to a
combination of a document management archive server and an NAS archive server and
to other combinations, and the number of archive servers may be more than two.

(1) First Embodiment

<Configuration of Data Classification Processing System>

Figure 1 is a diagram of a schematic configuration of a data classification processing
system (data processing system) 100 according to a first embodiment of the present
invention. Data types to be archived herein are email (Email) and files (including
attached files of email).

The data classification processing system 100 comprises an LDAP (Lightweight
Directory Access Protocol) server 101, a mail server 103, an NAS 114, a management
computer 108, an email archive server 107, an NAS archive server 118, and an archive
storage 119, which are connected through a network 126. The email archive server 117
and the NAS archive server 118 are connected to the archive storage 119 as a storage
for storing data to be archived through a fiber channel 127.

Email of the client is aggregated to the mail server 103 and stored in a storage 124
managed by the mail server 103. The email archive server 107 monitors the operation
of the mail server 113 and moves the email from the storage 124 of the mail server to
the archive storage 119 in accordance with a preset condition.

The files are aggregated to the NAS 114 and stored in the storage 125 managed by
the NAS 114. The NAS archive server 118 monitors the operation of the NAS 114 and
moves the files from the storage 125 of the NAS to the archive storage 119 in ac-
cordance with a preset condition.

The management server 108 comprises a metadata collecting unit 109, an importance
calculating unit 110, an importance DB 110, and an important file presenting unit 112.
The metadata collecting unit 109 sets up the configuration of metadata acquired for the
archive servers and takes up the acquired metadata to a management computer. The
importance calculating unit 110 evaluates the data of each archive server in accordance
with a given formula. The importance DB 111 stores evaluation results calculated by
the importance calculating unit 110. The important file presenting unit 112 presents the
content of the importance DB to the system administrator.

The archive servers 107 and 118 include metadata extracting agents 106 and 117, re-

spectively. The email archive server 107 includes the metadata extracting agent 106.
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The metadata extracting agent 106 is constituted by a metadata filtering unit 130, a
server monitoring unit 131, a search unit 132, a metadata table 133, a monitoring table
134, and a metadata DB 135. Similarly, the NAS archive server 118 includes the
metadata extracting agent 117. The metadata extracting agent 117 is constituted by a
metadata filtering unit 140, a server monitoring unit 141, a search unit 142, a metadata
table 143, a monitoring table 144, and a metadata DB 145.

The metadata filtering units 130 and 140 acquire metadata based on the setting set by
the management computer 108 and store the metadata in the metadata DBs 106 and
145. The setting of the acquired metadata is recorded in the metadata tables 133 and
143. The server monitoring units 131 and 141 monitor operations of the archive
servers. Monitoring conditions are recorded in the monitoring tables 134 and 144. The
search units 132 and 142 search data to be managed by the archive servers 107 and
118.

<System Operation Outline>

Figure 2 is a diagram for explaining an operation outline (entire process) of the data
classification processing system of the present embodiment. The overall major
processes are constituted by a filter setting process, a monitor setting process, an im-
portance calculation process, and an importance presenting process. The metadata
collecting unit (109) executes the filter setting process, the importance calculating unit
(110) executes the importance calculation process, and the important file presenting
unit (112) executes the importance presenting process. In addition to the processes,
there are a metadata filtering process and a server monitoring process.

The metadata collecting unit 109 of the management computer 108 sets metadata
necessary to be focused as a monitoring target to the metadata filtering units 130 and
140 on the email archive server 107 and the NAS archive server 118 in accordance
with an input instruction of the administrator (processes 211 and 212). For example, in
relation to the email archive server 107, the metadata collecting unit 109 informs the
metadata extracting agent 106 that the sender, transmission date, attached file, and the
like are focused as the metadata. As a result of the setting process, the metadata ex-
tracting agent 106 can determine that email without attached files will be unmanaged.
Therefore, the email archive server 107 moves the unmanaged emails to the archive
storage independently from (without collaboration with) the NAS archive server. Thus,
the metadata filtering units 130 and 140 extract the managed data.

In relation to the metadata filtering process, the metadata filtering units 130 and 140
monitor resources managed by the email server and the NAS server, respectively, and
select metadata to be extracted from the resources. More specifically, metadata suitable
for a filter condition specified by the administrator is selected, and a state (value) of the

metadata is recorded when there is a change in the state (value) of the selected
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units 131 and 141 of the archive servers 107 and 118 (processes 213 and 214).
Examples of the monitoring conditions include "sender is a specific email address" and
"file is archived". After the monitoring condition setting, the present system starts
operating. The metadata extracting agents (metadata monitoring agents) 106 and 117
monitor operations of the email server 103 and the NAS 114, filter email and files, and
store information of the extracted email and files to the metadata DB.

The metadata extracting agents 106 and 117 of the archive servers generate an event
when set monitoring conditions are satisfied and informs the fact of the event
generation to the importance calculating unit 110 of the management computer 108
(processes 215 and 216). The importance calculating unit 110 is activated along with
the generation of event and receives the stored information from the metadata ex-
tracting agents 106 and 117.

The importance calculating unit 110 then calculates the importance of the data (email
or files) indicated by the received information, based on formulas of the data types
specified in advance, and stores the result in the importance DB 111 (process 217).

When the administrator issues a command, the data in the importance DB 111 is
displayed on a console for the administrator (process 218). The administrator looks at
and checks the displayed data and can eventually determine whether to perform
archiving.

Further details of the processes will be described below.

<Configuration of Email Archive>

Figure 3 is a diagram of a configuration of email archiving before metadata ex-
tracting agents for associating the archive servers are installed on the archive servers.
As shown in Figure 3, a plurality of email clients 301, the server 103 that provides
email services, and the email archive server 107 that transfers data on the server to the
archive storage 119 are connected to the network 125. The archive storage 119 is
connected to the email archive server 107. Furthermore, the storage 124 used for data
store is connected to the email server 103.

An agent 302 for the email archive server 107 to monitor operation of the email
server operates on the email server 103. The agent 302 may not be doployed if the
email server 103 can monitor the email server from outside through the network 125.

Archive software 304 operates on the email archive server 107. The archive software
304 monitors the email server 103 and checks the stored email if a predetermined time
interval has passed or a stored email capacity of the storage 124 for storing email
exceeds a threshold. The archive software 304 further selects email according to prede-

termined criteria and moves the email to the archive storage 119. An example of the
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determination criteria includes the oldness of email, and the archive software 304
selects those emails whose transmission date of email is out of a certain period from
the current time.

Although the configuration before the installment of the metadata extracting agent of
the NAS archive on the archive server is not illustrated, the configuration is the same
as in Figure 3.

<Content of Email Metadata Table>

Figure 4 is a diagram of details of the metadata table 133 held by the metadata ex-
tracting agent 106 of the email archive server 107.

The metadata table 133 includes metadata name, filter flag, and filter condition.
Metadata that can be handled by the email archive server is written in a metadata name
field 401. A filter flag 402 indicates whether data in the metadata 401 are used for
filtering. Thus, according to a table example of Figure 4, it can be seen that sender,
transmission time, attached file, attached file name, attached file modification time are
used for filtering. Conditions for filtering are written in a filter condition 403.
According to the example of the table of Figure 4, a filter condition is set to an
attached file, indicating that email with attached files will be selected.

<Content of Email Monitoring Table>

Figure 5 is a diagram of details of the monitoring table 134 of the email archive
server 107. The monitoring table 134 includes a monitoring item 501 and a monitoring
condition 502. The monitoring conditions can be set by combining logical operations
of the monitoring items (at least one monitoring item is needed). The monitoring
condition 502 can be expressed by predetermined monitoring conditions or evaluation
formulas using metadata values. For example, "MOVEMENT TO ARCHIVE " as a
monitoring condition set in the "ARCHIVE" item of Figure 5 indicates a prede-
termined monitoring condition, and the condition is satisfied when the email moves to
the archive storage. "STORAGE CAPACITY RATIO" and "MONITORING
INTERVAL" are also predetermined monitoring conditions, which indicate a data
occupancy capacity ratio of storage for storing email and a monitoring interval, re-
spectively. An example of evaluation using a value of metadata includes specifying
"subject = "*warning*". In this case, the monitoring item is satisfied when the subject
of email includes the word "warning".

When all monitoring conditions, in which the monitoring items are combined by
logical operators, are satisfied, an event occurs. The server monitoring unit 131
informs the event to the management computer (management server) 108.

<Content of NAS Metadata Table and Monitoring Table>

Figures 6 and 7 are diagrams of details of the metadata table 143 and the monitoring

table 144 in the NAS archive server 118. Although corresponding metadata names are
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different, the basic configuration is the same as the configuration held by the email
archive server.

<Content of Email and NAS Metadata DBs>

Figure 8 is a diagram of details of the metadata DB 135 held by the email archive
server 107. An identifier (ID) 801 and a hint 802 are assigned to the stored metadata.
The hint 802 is a hash value of an attached file. The hash value is obtained based on
the content of the attached file and indicates hint information for the content of the
attached file. Thus, if the contents of two attached file are equal, the hash values are
the same values. However, hash values of two attached files being the same does not
always indicate that the contents of the attached files are equal.

Therefore, to determine whether the contents of two attached files are equal, the
values of the corresponding hash values are first checked, and the attached files are de-
termined different if the values are different. If the values are equal, the contents of the
files are further compared to obtain a conclusion.

Items 803 to 808 following the hint 802 are metadata selected in the metadata table
133 (Figure 4). The metadata DB 135 holds information related to the metadata of
email selected in accordance with the filter conditions specified in the metadata table
133.

Figure 9 is a diagram of details of the metadata DB 145 held by the NAS archive
server. Although the fields of the metadata are different from those in Figure 8 (email
metadata DB), the basic configuration is the same as in the case of email. As in Figure
8, hash values of files are entered into the hint column.

<Details of Filtering Process>

The filter setting process is a process of setting the filter conditions in the archive
servers 107 and 118 in response to an instruction inputted by the administrator, as
described above. The setting of the conditions is constituted by a designation of
metadata of email whose values will be stored and a designation of filtering conditions
using the metadata.

The metadata to be stored in the email archive server 107 includes sender,
transmission time, attached file, attached file name, and attached file modification
time. When the metadata is specified, the corresponding filter flag 402 of the email
metadata table of Figure 4 is marked with "O (yes)". Since the filter condition indicates
that only the email with attached files is extracted, "ATTACHED FILE" is set as
metadata, and "EXIST" is set as a filter condition. As a result, the filter condition 403
corresponding to the metadata "TATTACHED FILE" of the email metadata table is set
to "EXIST (ATTACHED)".

For the NAS archive server 118, the file name and the file modification time are set

as the metadata to be stored. As a result, a corresponding filter flag 602 of the NAS
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metadata table of Figure 6 is marked with "O (yes)". The filter condition is not par-
ticularly specified for the NAS archive server 118. Therefore, all files are targets of
filtering in this case.

The archive server monitoring process is a process of monitoring operations of the
archive servers 107 and 118. Based on a preset monitoring condition, the server
monitoring units 131 and 141 inform an event to the management computer 108 when
the archive server satisfies the condition. The server monitoring unit of the archive
server executes the archive server monitoring process.

Next, details of the metadata filtering process in the archive servers 107 and 118 will
be described using Figures 10 and 11.

Figure 10 is a flow chart for explaining the metadata filtering process in the email
archive server 107. The metadata filtering process starts when the email archive server
107 is activated (step S1001). The archive software 304 waits to receive email (step
S1002) and determines whether email has arrived (step S1003). If email has not
arrived, the archive software 304 again waits to receive email (step S1002).

If email has arrived, the metadata filtering unit 130 refers to the email metadata table
133 to extract necessary metadata from the arrived email (step S1004). Metadata that
should be acquired based on the filter setting is written in the email metadata table 133.
Specifically, sender, transmission time, attached file, attached file name, and attached
file modification time are collected as the metadata (see Figure 4).

The metadata filtering unit 130 then checks the filter condition to determine whether
to store the acquired metadata (step S1005). Specifically, since "ATTACHED" is set as
a filter condition in the item of attached file on the email metadata table 133, whether
there is an attached file is checked. If there is an attached file, the filter condition is
satisfied, and the process proceeds to step S1006. If there is no attached file, the
metadata filtering unit 130 abandons the acquired metadata. The process then returns
to step S1002 and again waits to receive email.

When the filter condition is satisfied, the metadata filtering unit 130 registers the
acquired metadata in the metadata DB 135 (step S1006). The process then moves to
step S1002 and waits to receive email.

Figure 11 is a flow chart for explaining the metadata filtering process in the NAS
archive server 118. The metadata filtering process starts when the NAS archive server
118 is activated (step S1101). Archive software (not shown) for NAS archive waits for
the update of file on the NAS (step S1102) and determines whether a file is updated
(step S1103). If there is no update, the archive software again waits for the update of
file (step S1102). If a file is updated, the metadata filtering unit 140 refers to the NAS
metadata table 143 and extracts necessary metadata from the updated file (step S1104).
Metadata that should be acquired based on the filter setting is written in the NAS
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metadata table 143. Specifically, file name and file modification time are collected as
the metadata (see Figure 6).

The metadata filtering unit 140 checks the filter condition to determine whether to
store the acquired metadata (step S1105). Since the filter condition is not written on the
NAS metadata table 143, all files satisfy the filter condition. Therefore, the filter
condition is always satisfied in the present embodiment, and the process moves to step
S1106. If a filter condition is set and the filter condition is not satisfied, the metadata
filtering unit 140 abandons the acquired metadata. The process returns to step S1102
and again waits for the update of file.

If the filter condition is satisfied, the metadata filtering unit 140 registers the acquired
metadata in the metadata DB (step S1106). The process then moves to step S1102 and
waits for the update of file.

<Details of Monitor Setting Process>

The monitor setting process is a process of setting a monitoring condition in the
archive servers 107 and 118 and is realized by selecting the monitoring items and des-
ignating the items.

The following condition is set for the email archive server 107. That is, (A) "email is
moved to archive"; or (B) "email storage capacity ratio on email server exceeds 80%";
or (C) "three days of monitoring interval has expired". After the setting, the email
monitoring table is constituted as shown in Figure 5. A condition of a combination of a
plurality of items can also be set. Although the condition is "(A) or (B) or (C)" in the
above case, a condition such as "(A) and ((B) or (C))" can also be set. The condition is
also set to the NAS archive server 118 in the same way (see Figure 7).

In the archive servers 107 and 118, the server monitoring units 131 and 141 operate
the monitoring process related to the monitoring items set in the monitoring tables 134
and 144 to monitor the archive servers 107 and 118. In the present embodiment, the
server monitoring unit 131 on the email archive server 107 monitors based on the
conditions (A), (B), and (C). Since "(A) or (B) or (C)" is set herein, the server
monitoring unit 131 generates an event and transmits the event to the management
computer 108 at the same time when, for example, the email archive server 107 moves
the email on the email server 103 to the archive storage 119. The same applies when
the condition (B) or (C) is satisfied.

The server monitoring unit 141 on the NAS archive server 118 also operates in the
same manner.

<Importance Calculation Process>

Figure 12 is a flow chart for explaining an operation of the importance calculation
process in the importance calculating unit 110 of the management computer 108. It is

assumed in the present embodiment that an event is informed from the email archive
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108 instructs the start of the monitoring process to the archive servers 107 and 118 as
target of the importance calculation process (step S1201). This starts monitoring of the
archive servers based on the preset monitoring condition.

The importance calculating unit 110 then checks whether there is an event generation
from the archive server 107 or 118 (step S1202). If the monitoring condition is
satisfied in the archive server 107 or 118, the event is informed to the importance cal-
culating unit 110 of the management computer 108. If the event is not generated, the
process returns to step S1202 and waits for the event.

If there is an event generation, the importance calculating unit 110 issues a request to
the email archive server 107 to acquire a list of files attached to the email (step S1203).
The email archive server 107 that has received the acquisition request of the attached
file list transmits information of the files registered in the metadata DB 135 to the im-
portance calculating unit 110 as an attached file list along with the information of the
metadata.

The importance calculating unit 110 then executes the following calculation process
to the individual files in the attached file list. The importance calculating unit 110 first
designates the file name of the attached file as a key to search the file on the NAS and
calls the search unit 142 on the NAS archive server 118 to search the file (step S1204).
The search unit 142 on the NAS archive server 118 searches the file by arbitrary search
means with the file name as a key.

If the file is found, the search unit 142 searches the file metadata DB 145 to acquire
metadata corresponding to the obtained file. If the acquisition of the corresponding
metadata is successful, the search unit 142 attaches the hash value of the hint in-
formation on the DB to the search result and returns the result to the importance cal-
culating unit 110. If the file does not exist on the NAS as a result of the search, the
evaluation value is not calculated, and the process moves to step S1210 (step S1205).
If the file corresponding to the file name exists on the NAS, a plurality of files
(referred to as search result file) on the NAS are returned as a search result.

For each of the plurality of search result files, the importance calculating unit 110
compares the hash value corresponding to the search result file in the search result and
the hash value of the email metadata DB 145 attached to the file list (step S1206). If
the hash values are different, the comparison process is executed for the next search
result file. If the hash values are equal, a comparison process of the contents is
executed to check that the content of the file is the same. The process proceeds to step
S1210 if the contents of all the plurality of search result files are not equal to the

contents of the attached files, that is if it is found that the hash values are not equal or
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the contents are not equal in the comparison of the contents.

If the contents are equal, the importance calculating unit 110 calculates the
evaluation value of the email corresponding to the attached file (step S1207).

After calculating the evaluation value of the email, the importance calculating unit
110 calculates the evaluation value of the file (step S1208).

The importance calculating unit 110 then records the calculated result in the im-
portance DB 111 (step S1209) and determines whether the process is executed for all
files in the list (step S1210). If the process is completed for all files, the process again
returns to step S1202 and waits for the generation of the next event. If the process is
not completed for all files in the list, the process returns to step S1204, and the im-
portance calculating unit 110 executes the processes of steps S1204 to S1209 for the
next file in the list.

To further facilitate understanding, the importance calculation process will be
described with a specific example. It is assumed that only the monitoring interval is
valid among the monitoring conditions (Figure 5) of the email archive server 107.
Since the monitoring period of three days has passed, the generation of event is
informed to the management computer 108. If there is a generation of event, the im-
portance calculating unit 110 acquires information of the attached file that the email
archive server 107 has extracted from the information of email stored in the metadata
DB 135 (equivalent to the process of step 1203). In this case, attached files with the
file names filel to file9 and metadata (ID, sender, transmission time, attached file mod-
ification time, and email storage location) corresponding to the files are formed into a
list, and the list is transmitted to the importance calculation processing unit 110. The
constituent elements of the list of the attached files include files with file names filel,
file2, file3, file4, filesS, file6, file7, file§, and file9.

The search unit 142 then searches the files in the file list on the NAS with the file
name as a key (equivalent to the process of step S1204). It is assumed herein that the
filel, file4, file5, file6, file7, file§, and file 9 are found on the NAS as a result of the
search. Since the data of all the files exists in the file metadata DB 145 on the NAS, the
hash values of hint information are attached to the entire search result. For example, a
hash value "a3q489pvt" is attached to the filel in the search unit 142. This hash value
and the hash value of the attached file in the attached file list are compared (equivalent
to the process of step S12106). In the case of the filel, a hash value "a3q489pvt" in the
hint information corresponding to email M0O15 of the email metadata DB is attached
to the attached file list. This value and the hash value in the search result are compared.
As the values are equal, the files are acquired from the email server 103 and the NAS
114 to compare the contents bit by bit. If it can be confirmed that the contents are equal

as a result of the comparison, the process proceeds to the next evaluation value cal-
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responding to the file (equivalent to the process of step S1207). For example, in the
case of the filel, since the corresponding email is email with an ID M0O135, the
evaluation value of the M0OO15 is calculated. The importance calculating unit 110 then
calculates the evaluation value of the file (step S1208). Thus, the evaluation value of
the file with the file name file1 is calculated.

Subsequently, the importance calculating unit 110 records both calculation results in
the importance DB 111 (equivalent to the process of step S1209). Similarly, the
evaluation values of email M2012, M1004, M0018, M1943, M1944, and M1976
which are email corresponding to the files file4 to file9 are calculated, and at the same
time, the evaluation values of the files file4 to file9 are calculated. Both evaluation
values are recorded in the importance DB 111.

The calculation result recorded in the importance DB 111 is as shown in Figure 13.
The evaluation value of the email of M0OO15 is 0.50, and the simultaneously evaluated
evaluation value of the file FOO12 is 0.49. The same applies for the third row and
below.

<Importance Evaluation Formula>

Figure 14 shows an importance evaluation formula 1401 related to email in the
present embodiment. The importance evaluation formula 1401 is expressed in a com-
bination of metadata, primitive functions, and weights. In the importance evaluation
formula 1401, a transmission time 1403, an attached file modification time 1404, and a
sender 1405 are used as the metadata.

A time value evaluation function 1106, a storage location evaluation function 1107,
and a sender evaluation function 1108 can be considered as required primitive
functions. However, the primitive functions are not limited to these. In the present em-
bodiment, the evaluation formula is realized by the sum of the terms of the com-
bination of the metadata, the primitive functions, and the weights. The first term
denotes evaluation of the transmission time of email, and the second term denotes
evaluation of the modification time of the attached file. The third term denotes
evaluation of the storage location. The last term denotes evaluation of the sender of
email.

Therefore, the evaluation formula means: the more the elapsed time from the
transmission time of email, the lower the value of the email; the more the elapsed time
from the modification time of the file attached to email, the lower the value of the
email; when email is moved to the archive storage, the value lowers; and the value of
email is determined by the job position of the sender.

A primitive function prepared by the importance calculating unit 110 is used to
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realize the meaning. Figure 15 shows a graphic display of the time value evaluation
function 1406. The vertical axis denotes value, and the horizontal axis denotes time.
The function is expressed by a formula y = exp{-x}, where y denotes the vertical axis,
and x denotes the horizontal axis. The time of the horizontal axis denotes a value of the
current time minus the time of evaluation target, which indicates an elapsed time. For
example, if the transmission time of email is the evaluation target, a value of the
current time minus the transmission time is appropriately normalized to obtain the
value of the time of the horizontal axis.

The normalization is performed as follows. The time 1501 when the value is halved
in the graph of Figure 15 is considered. In the case of the graph y = exp{-x}, this time
is In2, or about 0.69. The time that the value is halved is provided, and the scale is ap-
propriately converted to obtain a time value evaluation function. Specifically, if the
time that the value of email is halved is a half year (= th), the time value evaluation
function reflecting this is T(t) = exp{-alpha(tc-t)}, where alpha= In2/th. If the unit of
time is the number of days, alpha is about 0.0038.

The value of a storage location evaluation function (M) 1407 is 1 when email is on
the email server and is O when email is on the archive storage. This indicates that the
value of email on the email server is high, and the value of email on the archive storage
is low. The value of a sender evaluation function S(s) is 1 when the job position of the
sender of email, which is given as an argument to the sender evaluation function, is
general manager or higher and is O when the job position is lower than general
manager. This indicates that the value of email from a person high in the job position is
high.

The primitive functions are combined to define the evaluation formula of email as
1401. Here, a0, al, a2, and a3 denote weights, t denotes transmission time of email, tf
is modification time of attached file, and s denotes sender of email. It is assumed that
the value of evaluation formula is O to 10, and the values of the weights are determined
so that the evaluation result should be within the range. Higher values are more
valuable.

Figure 16 shows an importance evaluation formula 1601 related to files on the NAS
in the present embodiment. The meanings of the symbols are substantially the same as
in the case of email. The present formula indicates that the more the elapsed time from
the modification time of file, the lower the value of file, and the value lowers when the
file is moved to the archive storage.

<Evaluation Result>

Figure 17 is a diagram of a result of evaluation of email and files based on the im-
portance evaluation formulas 1401 and 1601.

Email to be evaluated is email stored in the metadata DB 135 (see Figure 8) on the
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email archive server 107. Files to be evaluated are files stored in the metadata DB 145
(Figure 9) on the NAS archive server 118.

Such emails are dropped off from the evaluation target among the data of the email
of Figure 8 as the result of the file search process (step S1204 of Figure 12) that there
are no corresponding files on NAS whose contents are the same as the emails.
Therefore, email evaluated in the importance calculation process includes email with
the following attached file names in Figure 8: filel, file4, file5, file6, file7, file8, and
file9. Among these, Figure 17 only lists email with attached files filel, file5, file6,
file7, and file8.

A specific evaluation related to a first case 1702 of Figure 17 will be described. The
evaluation formula related to the email archive server is as follows:

R(t, tf, s) = a0*T(t)+al *T(tf)

+a2*M+a3*S(s)

(* means the multiplication operator.)

Here, t, tf, and s denote variables of the evaluation function for calculation of the
metadata of the email. The variable t denotes transmission time of email, tf denotes
modification time of the file attached to the email, and s denotes sender. The definition
of T(x) in the evaluation formula is as follows.

T(x) = exp{-alpha(tc - x)}, where alpha = In2/(half year) = 0.0038

As described, the function T(x) indicates that the value exponentially lowers over
time. The unit of the time X is the number of days, and the halved period is a half year.
The symbol tc denotes the current time. Therefore, tc - x denotes the number of days
from the time x until now. The values of parameters are a0 =5, al =5, a2 =20, and a3
=10.

The evaluation formula related to the NAS archive server is as follows.

R(t) = a0*T(t)+al*M

Here, R(t) denotes the evaluation value of the metadata of file, and t denotes the
modification time of file. The values of parameters are a0 =5 and al = 15. In reality,
R(t, tf, s) and R(t) are multiplied by normalizing constants for evaluation. The constant
is 1/4 in the case of R(t, tf, s) so that the evaluation value is O to 10. The constant is 1/2
in the case of R(t).

As for the email archive server, the values of the metadata are evaluated to evaluate
the email MOO15. The values of the metadata used for the evaluation are acquired from
the email archive server when the event is received and are equivalent to the contents
of the metadata DB 135 (see Figure 8) of the email archive server 107.

In the case 1702, tc = 08/12/2, t = 07/10/10, tf = 07/10/1, and s = A@xyz, so that tc -
t =428 and tf - t = 419. Therefore, this is used to evaluate T(x). The symbol M is

obtained by referring to the information of the metadata, and referring to the metadata
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associated with the email M0OO15, the email is on the archive storage. Therefore, M =
1.

The LDAP server 101 is queried to evaluate S(s). A function for storing past LDAP
data is incorporated in a metadata extraction function 102 in the LDAP server 101 of
the present embodiment. In the present query, the transmission time is specified along
with the email address s of the sender of the evaluation target. In this case, s = A@xyz
, and the transmission time is 07/10/10. In response to the query, the LDAP server
returns the job position of A@xyz at the time of the transmission time. In this case, the
job position is regular employee, and the evaluation value of S(s) is 0. The values are
combined, and eventually, R(t, tf, s) = 0.50.

As for the NAS archive server 118, the file FOO12 (filel) is evaluated in the same
way, and the evaluation value R(t) = 0.49 is obtained.

The evaluation results of Figure 17 correspond to the following use cases.
Hereinafter, the evaluation content of each use case will be described. The assumption
in the evaluation formula herein is as follows. The current time is Dec. 2, 2007, and the
time that the value is halved is a half year, or 182.5 days. The weights are a0 =35, al =
5,a2 =20, and a3 = 10 in the case of email, and a0 =5 and al = 15 in the case of files.
The archiving usually is performed when the value is halved.

(1) Old Active File

This is equivalent to the case 1 (1701) of Figure 17. The email transmission date and
the modification date of the attached file are more than half a year older than the
current time, and the value is halved. The actual evaluation value of the email is 0.50,
and the actual evaluation value of the file is 0.49. Considering that the evaluation
values are 0 to 10, both evaluations result in low evaluations.

(ii) Data Remains Only on the NAS

This is equivalent to the case 2 (1702) of Figure 17. That is, in the case, the data is
left only on the NAS. The case is equivalent to when, for example, the email archive
server determines that the value of the email is low based on the subject and the sender
of the email and performs archiving before the value is temporally halved. In this case,
the evaluation in email is 2.01, and the evaluation in file is 9.48.

(iii) File on the NAS Is Accidentally Updated

This is equivalent to a case 3 (1703) of Figure 17. In the case, the original update
date is more than a half year older, and the files archived to the archive storage are ac-
cidentally updated. Usually, the archived files can be accessed by the links from the
NAS, and the files are again returned to the NAS when accessed. The modification
time of the file is renewed to Dec. 1, 2008. In this case, the evaluation of the email is
0.50, which is low, but the evaluation of the NAS is 9.99, which is high.

(iv) Old Email Is Forwarded
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This is equivalent to a case 4 (1704) of Figure 17. That is, in the case, old email with
attached file is forwarded. After the old email is referenced, the referenced email is
returned from the archive storage to the email server. As a result, the evaluation of
email is 6.49, and the evaluation of file is 0.49.

(v) Email from Unimportant Sender

This is equivalent to a case 5 (1705) of Figure 17. Thus, in the case, email has arrived
from an unimportant sender. The evaluation of email is 7.48, and the evaluation of file
is 9.48. Since the value of the email can be evaluated by the metadata, sender which
does not exist in the metadata of a file, the different evaluation values are obtained.

<Details of Importance DB>

Details of the importance DB 111 in the present embodiment will be described using
Figure 13. The importance DB 111 stores information of importance, which is
evaluated by the importance calculating unit 110, of resources managed by the archive
Servers.

The importance DB 111 is constituted by fields of an object 1301 indicating IDs of
resources in which the importance is calculated, an object type 1302 indicating the
types of the resources, an evaluation 1303 indicating the evaluation results, an
evaluation time 1304 indicating the time of the evaluations, a related object 1305 in-
dicating objects related to the objects shown in 1301, and associated metadata 1307. If
there are a plurality of related objects, the related objects are added to other related
objects field 1306.

In the case of email, the related objects indicate attached files. For example, the row
in the importance DB of Figure 13, in which the object is M0O15, indicates that the
filel attached to the email having the ID MO0O015 is registered as a related object. Detail
information of the related object is written in another row. For example, as for the
filel, an object is written in the row of FOO12.

<Evaluation Result Display Screen>

Figure 18 is a diagram of an evaluation result display screen in the important file
presenting unit 112. Evaluation results of files are displayed here. An object of the
display is to allow a system administrator to determine whether the files are arranged
on appropriate storages. Therefore, as shown in Figure 18, a file ID 1801, a file name
1802, an evaluation 1 (1803) as an evaluation value of file, an evaluation 2 (1804) as
an evaluation value of email, an evaluation difference 1805 that is a difference between
the evaluation values, and a location 1811 as a storage location of file are displayed as
information of the files.

In response to a request from the system administrator, the important file presenting
unit 112 displays the evaluation results on a display screen of a display device (not

shown) of a management computer. The system administrator specifies the type of data
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to be focused. The data types include file, email, document, and the like. The
evaluation results are acquired from the importance DB 111. The acquired evaluations
are assembled for each specified data type and are lined up in descending order of
evaluation differences. A large evaluation difference indicates that the difference of
evaluations by the archive servers is large. Therefore, a file with large difference is a
possible target of archiving.

In Figure 18, in the first row 1606, the evaluation in the file (NAS) related to the file
name file6 is 9.99, while the evaluation in the email is 0.50, and the difference is 9.49.
This implies that the file6 is highly evaluated in the NAS but receives a low evaluation
as email, and one of the evaluations may be wrong. As shown in Figure 18, the
important file presenting unit 112 presents the files in descending order of evaluation
differences. Therefore, the system administrator searches the files in descending order
of differences and examines metadata displayed on the evaluation result display screen
along with the files to eventually determine whether to archive the files. In the
evaluation result display screen, difference values greater than a predetermined
threshold may be displayed with a different color to draw attention of the admin-
istrator.

The system administrator can further check the evaluation results, related metadata,
original data (files and email), and the like to adjust the evaluation formula. For
example, the evaluation formula of email is as follows.

R(t, tf, s) = a0*T(t)+al *T(tf)

+a2*M+a3*S(s),

a0=5,al=5,a2=20,and a3 =10

In the setting of the parameters, the fact of being archived is most heavily evaluated,
followed by sender, transmission time, and modification time of attached file. The
system administrator looks at the presented results to adjust parameters and parameter
values to conform to the current status and the overall operation policy. Since the
sender is evaluated heavier than the fact of being archived in the present example, if
parameter values are changed to a2 = 10 and a3 = 20, the evaluation value in the email
is 5.23, and the evaluation value in the NAS is 9.48 in a use case 5 (1705). The
difference in the evaluation values is changed from 1.99, which is the difference before
changing the parameter values, to 4.24. This indicates that the necessity for the admin-
istrator to check the circumstances of the use case 5 has increased.

Determination examples of the system administrator will be described in accordance
with the use cases. The system administrator determines a management method of files
based on the amount of the evaluation difference. Usually, a certain threshold is set,
and files with differences exceeding the threshold are examined to determine the

management method. In this case, the threshold is set to 5 (intermediate value).
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(1) Files on the NAS Are Accidentally Updated

This is equivalent to the case of the first row 1806 of Figure 18. In this case, the
system administrator checks that the evaluation difference 9.49 is greater than the
threshold 5 and determines to perform an examination.

The system administrator then checks that the file modification time 08/12/1 is closer
to the current time than the transmission time 07/10/10 of email attached with that file.
Since this is usually impossible, the administrator accesses details of information of the
email and checks that the attached file modification time of the email M0O18 is
07/10/1 (see Figure 8). As a result, the system administrator determines that the file
file6 is accidentally modified (once modified, the modification is canceled, and stored).

(ii) Data Remains Only on the NAS

This is equivalent to the case of a row 1807 of Figure 18. In this case, the system ad-
ministrator checks that the evaluation difference 7.47 is greater than the threshold 5
and determines to perform an examination. The system administrator also checks the
file modification time 08/10/1 and the email transmission time 08/10/10 and confirms
both of the time differences from the current time are smaller than the half year, or a
value halved period.

On the other hand, the system administrator determines that the email is archived by
a factor other than the time because only the email is archived.

Lastly, the system administrator checks the content of the file and determines
whether to archive the file.

(iii) Old Email Is Forwarded

This is equivalent to the case of a row 1808 of Figure 18. In this case, the system ad-
ministrator checks that the evaluation difference 6.00 is greater than the threshold 5
and determines to perform an examination. The system administrator checks the email
transmission time 08/12/1 and the file modification time 07/10/1.

The system administrator further checks details of the metadata of the email and
checks that the modification time of the file attached to the email is 07/10/1. The
system administrator checks that the modification times of those two files are the same
and determines that the old email is forwarded and then again moved from the archive
to the mail server.

Lastly, the system administrator determines the importance of the email and de-
termines whether to archive the email again.

(iv) Email from Unimportant Sender

This is equivalent to a row 1609 of Figure 18. In this case, the system administrator
checks that the evaluation difference 1.99 is smaller than the threshold 5. The system
administrator may determine to leave it untouched or to perform an examination.

To perform an examination, the system administrator checks that the evaluation of
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the email is low and checks the details of the metadata of the email. The system admin-
istrator checks the job position of the sender H@xyz from the LDAP server based on
the configuration of the evaluation formula. The system administrator also checks that
the job position of the sender is lower than general manager and determines that the
evaluation of the email is based on the evaluation of the sender.

Lastly, the system administrator checks the content of the email and determines
whether to archive the email and the file.

(v) Old Active File

This is equivalent to a row 1810 of Figure 18. In this case, the system administrator
checks that the evaluation difference 0.01 is smaller than the threshold 5. The system
administrator also determines that the file and the email are evaluated in the same way
and usually does not examine the present file.

In this way, the system administrator checks the metadata related to the evaluation
values presented by the management computer. As a result, the system administrator
can find out data archived in one archive server and not archived in another archive
server and instruct archiving of the data that is not archived, if necessary.

Furthermore, according to the embodiment of the present invention, the management
computer 108 presents data necessary to be checked in relation to archiving. Therefore,
the system administrator can save the effort of checking all data. This is useful for
reducing the entire management cost.

<Modified Examples>

In the first embodiment, a modification can be made as follows to deal with a case in
which a plurality of attached files are attached to the email.

When the metadata related to the email is acquired and stored in the metadata DB
135 in the metadata filtering process, the same number of records (rows) as the number
of attached files are created in the email (see Figure 8). The same values as those of the
previous example are inputted to the metadata (ID 801, sender 803, transmission time
804, attached file 805, and email storage location 808) other than the metadata related
to the attached file, and values related to each attached file are inputted to the metadata
(hint 802, attached file name 806, and attached file modification time 807) related to
the attached files. In Figure 8, two files (with file names file2 and file9) are attached to
email M1235. Information of all attached files is transmitted as a file list during the
evaluation in the importance calculating unit 110 (see Figure 12). Therefore, in relation
to the email M1235, information of both file2 and file9 is transmitted to the importance
calculating unit 110 as a file list.

Furthermore, in the first embodiment, although there are only two archive servers,
the email archive server 107 and the NAS archive server 118, the same processes can

be basically applied even if there are a plurality of archive servers. For example, it is
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assumed herein that a document management archive server that moves data of a
document management server to the archive storage 119 is connected, in addition to
the two archive servers. In this case, the calculation method of the evaluation dif-
ferences (1805 of Figure 18) needs to be changed when the important file presenting
unit 112 presents the evaluation values of file. As for the metadata corresponding to
the data types used to evaluate the files, document metadata managed by the document
management server needs to be added in addition to the file metadata 1811 and the
email metadata 1812.

There are only two archive servers in the first embodiment. Therefore, there are only
two evaluation values related to the files, and an absolute value of the difference
between two evaluation values can be used as an evaluation difference.

However, the evaluation is not possible with only the absolute value of the difference
if there are three or more archive servers. In that case, variance of three or more data is
used as the evaluation difference. Three evaluation values are calculated for the files in
the importance calculating unit 110 when there are the NAS archive server, the email
archive server, and the document management archive server as in the example above.

Assuming that the evaluation values are Rn, Rm, and Rd, an average value M =
(Rn+Rm+Rd)/3 of the evaluation values is calculated. At the same time, the variance D
is defined as follows: D = [(Rn-M)?*+(Rm-M)?+(Rd-M)?]/3.

The suitability of the archives can be determined by whether the absolute value of the
difference between the average value of the evaluation values and the individual
evaluation value is greater than a predetermined threshold. This is equivalent to the de-
termination of whether the absolute values of the evaluation differences are greater
than a predetermined threshold (in the case of the first embodiment) and is equivalent
to considering the dispersion (variance) of the evaluation values.

(2) Second Embodiment

A second embodiment relates to an example of associating (collaborating) the im-
portance evaluation and the hierarchical storage management. The storage managed in
the hierarchical storage management includes an archive storage. That is, the archive
storage is considered as one level.

<System Configuration>

Figure 19 is a diagram of a schematic configuration of a data classification
processing system (data processing system) according to the second embodiment.
Since the basic configuration is the same as in Figure 1, only the differences from
Figure 1 will be described.

Reference numeral 1921 denotes a management server that performs hierarchical
storage management. In Figure 19, although the hierarchical storage management is

operated on a server different from the management computer 108, the operation on
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the same server as the management computer is also possible. The hierarchical storage
management 1921 includes a policy engine 1910. The policy engine 1910 receives a
policy 1901 acquired by the policy acquisition unit 113 of the management computer
108.

Archive software 304 and 310 exist in the archive servers 107 and 118, respectively.
The archive software 304 and 310 include archive policy engines 1902 and 1903, re-
spectively, and archiving can be externally controlled through the policy engine 1910.

The hierarchical storage management 1921 and the importance evaluation are as-
sociated as follows. After the importance calculation of all files, the importance cal-
culating unit 110 of the management computer 108 requests policy acquisition to the
policy acquisition unit 113.

The policy acquisition unit 113 transmits a hierarchical storage management policy
(control policy) generated based on the importance DB 111 calculated by the im-
portance calculating unit 110 to the policy engine 1910. The policy is a rule indicating
that an action is executed when conditions of the management object are satisfied. The
policy acquisition unit 113 stores a plurality of policies generated in advance in ac-
cordance with various situations. Specific contents of the policy will be described
below (see Figure 21).

<Relationship between Importance Calculation and Policy Acquisition>

Figure 20 is a flow chart for explaining details of the collaboration of the importance
calculating unit 110 and the policy acquisition unit 113. In Figure 20, steps S1201 to
S1210 are the same as the processes of the importance calculation described in the first
embodiment, and the description will not be repeated. In the present embodiment, in
addition to the processes, the importance calculating unit 110 instructs the policy ac-
quisition unit 113 to acquire a policy and transmit the policy to the policy engine after
the importance calculation process (step S2001).

<Specific Examples of Policy>

Figure 21 is a diagram of examples of policies stored by the policy acquisition unit
113 and transmitted to the policy engine 1910. The policies shown in Figure 21 are
only examples and are not limited to these. Obviously, polices in other forms can be
considered. These policies describe operations performed by the system administrator
based on the evaluation results presented by the important file presenting unit 112. In
the present embodiment, an action described in an action section is automatically
performed if all conditions shown in a condition section are satisfied.

A policy 2101 is a policy equivalent to the use case 3 described in the first em-
bodiment, in which a file on the NAS is accidentally adjusted. A policy is constituted
by a condition section and an action section. The condition section describes

conditions for the policy to be invoked. The action section indicates an operation
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2101 (1) indicates that the evaluation difference obtained by the importance calculating
unit 110 is greater than the threshold 5. A condition 2101(2) indicates that the modi-
fication time of file is later than the email transmission time. A condition 2101(3)
indicates that the modification time of file is later than the modification time of file
attached to email. The action section is executed when all conditions are satisfied. The
condition 2101 is equivalent to a check item performed by the system administrator
when the file is accidentally updated on the NAS in the first embodiment. Thus,
checking that the evaluation difference is greater than the threshold 5 is equivalent to
the condition 2101(1), checking that the modification time of file is closer to now than
the transmission time of email attached with the file is equivalent to the condition
2101(2), and checking the modification time of the attached file of the email is
equivalent to the condition 2101(3).

The policy 2102 is a policy equivalent to the use case 2 described in the first em-
bodiment, in which the file archiving is forgotten. A condition 2102(1) indicates that
the evaluation difference obtained by the importance calculating unit 110 is greater
than the threshold 5. A condition 2102(2) indicates that the difference between the
modification time of file and the current time is smaller than the archive determination
time, which is a threshold for archiving the file. A condition 2102(3) indicates that the
difference between the transmission time of email and the current time is smaller than
the archive determination time. A condition 2102(4) indicates whether the email is
archived. In the policy, the file is archived when the conditions in the condition section
are satisfied.

A policy 2103 is a policy equivalent to the use case 4 described in the first em-
bodiment 1, in which old email is accessed. A condition 2103(1) indicates that the
evaluation difference obtained by the importance calculating unit 110 is greater than
the threshold 5. A condition of 2103(2) indicates that the elapsed time from the
transmission of email is longer than archive determination time. A condition of
2103(3) indicates that the elapsed time from the modification of file is longer than the
archive determination time. A condition of 2103(4) indicates that the modification time
of the file and the modification time of the attached file of the email are equal. A
condition of 2103(5) indicates that the email is not archived. In the policy, the email is
archived when the conditions of the condition section are satisfied.

<Processes of Policy Engine>

Processes executed for at least one policy acquired by the policy engine 1910 of the
hierarchical storage management from the policy acquisition unit 113 will be described

in detail.
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The policy 2101 is transferred to the policy engine 1910 of the hierarchical storage
management 1921 along with the content of the importance DB 111. The policy engine
1910 specifies the file FOO38 (file6) and the email M0OO18 as target objects to execute
the policy 2101. The policy engine 1910 first evaluates the condition section and uses
the importance evaluation result of the file FOO38 (file6) and the email M0OO18 to
evaluate 2101(1). Specifically, the policy engine 1910 refers to the evaluation 1303 of
the row, in which the object 1301 (see Figure 13) of the importance DB 111 is M0O18,
and of the row of FO038 to calculate the absolute value of the difference of the
evaluations. The policy engine 1910 compares the difference 9.45 and the threshold 5,
and evaluates that the condition 2101(1) is true.

Since the condition 2101(1) is true, the policy engine 1910 proceeds to the evaluation
of the next condition 2101(2). As with 2101(1), the policy engine 1910 refers to the
importance DB 111 and acquires the modification time 08/12/1 from the metadata
1307 of the file FOO38 (file6) and the transmission time 07/10/10 from the metadata
1307 of the email MOO18. Based on the acquired values, the policy engine 1910 de-
termines that the file modification time > the email transmission time and evaluates
that the condition 2101(2) is true.

Since the condition 2101(2) is true, the policy engine 1910 evaluates the next
condition 2101(3). The policy engine 1910 refers to the importance DB 111 and
acquires the modification time 08/12/1 from the metadata 1307 of the file FOO38 (file6)
and the modification time 07/10/1 of the attached file from the metadata 1307 of the
email MOO18. Based on the acquired values, the policy engine 1910 determines that
the file modification time > the email attached file modification time and evaluates that
the condition 2101(3) is true.

All conditions of the condition section are evaluated, and all conditions are true.
Therefore, the policy engine 1910 executes the action of the action section. Since
"ARCHIVE (FILE)" is written in the action section, the policy engine 1910 requests
the archive policy engine 1903 in the archive software 310 of the NAS archive server
118 to archive the file FOO38 (file6).

The policy engine 1910 evaluates the policies 2102 and 2103 in the same way, and if
all conditions written in the condition section are satisfied, the policy engine 1910
executes the action of the action section and executes the archive operation. The policy
engine 1910 of the hierarchical storage management 1921 executes archiving of file for
the policy 2102 as well as 2101 and archiving of email for 2103.

In this way, the use of the evaluation values of the importance calculating unit 110
can simplify the description of the policy, and an automatic archive process can be
realized. Therefore, the operation of the system administrator is reduced by the policy.

Although the action described in the action section is automatically executed when all
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conditions described in the condition section of the policy are satisfied, the action may
just be presented to the system administrator to prompt the execution of the action
when all conditions are satisfied. Even with this configuration, the system admin-
istrator does not have to determine what to do based on the importance evaluation
values and the metadata, and the burden of the system administrator can be reduced.

(3) Third Embodiment

In the first embodiment, the archive servers 107 and 118 store metadata based on
preset criteria, and when a monitoring event is generated based on preset conditions,
the stored metadata is aggregated to the management computer 108 to calculate the im-
portance on the management computer. In a third embodiment, the importance cal-
culating unit is dispersed to the archive servers, and the management computer 108
collects only the calculation results.

Figure 22 is a diagram of a schematic configuration of a data classification
processing system (data processing system) according to the third embodiment. Since
the basic configuration is the same as Figure 1, only the differences from Figure 1 will
be described.

The management computer 108 comprises an importance collecting unit 2201 that
collects the calculation results in place of the importance calculating unit 110 of the
first embodiment. The archive servers comprise importance calculating units 2202 and
2203.

The processes of filter setting and monitor setting by the metadata collecting unit 109
of the management computer 108 are the same as in the first embodiment. The
monitoring operations in the archive servers are greatly different from the first em-
bodiment. The monitoring operations will be described in detail using Figures 23 and
24,

Figure 23 is a flow chart for explaining a monitoring operation in the email archive
server 107 according to the third embodiment. The monitoring operation starts when
the email archive server is activated, and after the start, the existence of event
generated by the email server is checked. The events to be monitored are written in the
email monitoring table 134 set in the monitoring setting process. In the present em-
bodiment, the monitoring unit 2202 monitors events related to archiving, storage
capacity, and monitoring interval (see Figure 5). Specifically, in relation to the
archiving, the monitoring unit 2202 monitors whether email is moved to the archive
storage 119. In relation to the storage capacity, the monitoring unit 2202 monitors
whether the email storage capacity on the email server has exceeded 80% of the
capacity. In relation to the monitoring interval, the monitoring unit 2202 monitors
whether three days (monitoring interval) has passed since the last event occurrence. If

any one of the monitoring conditions is satisfied, an event is generated.
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The server monitoring unit 131 checks the generation of event (step S2302). If the
event is generated, the process moves to step S2303. If the event is not generated, the
server monitoring unit 131 continues to monitor the generation of event.

When the event is generated, the importance calculating unit 2202 accesses the
metadata DB 135 and checks whether there is metadata associated with an email in DB
(step S2303). If there is no email metadata stored in DB (data is in the metadata DB),
the process returns to the event generation standby state (step S2302). If there is stored
email metadata, the importance calculating unit 2202 acquires information of metadata
associated with the email (step S2304). For example, if the information shown in
Figure 8 is registered in the metadata DB 135, the values of corresponding metadata
are acquired in order from the leading email M0015, A@xyz as the sender, 07/10/10 as
the transmission time, 07/10/1 as the attached file name modification, and archive as
the email storage location.

The importance calculating unit 2202 then uses the values of the metadata acquired
in step S2304 to calculate the evaluation value of the email based on the evaluation
formula specified in advance (step S2305). The importance calculating unit 2202 tem-
porarily records the calculated value to a memory not shown (step S2306). The im-
portance calculating unit 2202 further checks whether the process is finished for all
email (step S2307), and if email to be processed remains, the process returns to step
S2304, and the evaluation value calculation by the importance calculating unit 2202
continues.

If the evaluation is completed for all email, the importance calculating unit 2202
transmits all evaluation values temporarily recorded in step S2306 to the importance
collecting unit 2201 of the management computer 108 in step S2306 (step S2308). The
calculation method of specific evaluation values is the same as in the first embodiment
and will not be repeated.

Figure 24 is a flow chart for explaining a monitoring operation in the NAS archive
server 118. The monitoring operation starts when the NAS archive server is activated,
and after the start, the existence of the event generated by the server (NAS) is checked.
The event to be monitored is written in the NAS monitoring table 144 set upon the
monitor setting process. In the present embodiment, the server monitoring unit 141
monitors events related to archiving, storage capacity, and monitoring interval (see
Figure 7). Specifically, in relation to the archiving, whether the file is moved to the
archive storage is monitored. In relation to the storage capacity, whether the file
storage capacity on the NAS has exceeded 80% of the capacity is monitored. In
relation to the monitoring interval, whether three days (monitoring interval) has passed
from the last event occurrence is monitored. An event is generated if any one of the

monitoring condition is satisfied.
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The server monitoring unit 141 checks the generation of event (step S2402), and the
process moves to step S2403 if the event is generated. Otherwise, the server
monitoring unit 141 continues to monitor the generation of event. When the event is
generated, the importance calculating unit 2203 accesses the metadata DB 145 to
check whether there is metadata associated with a file stored in DB (step S2403). If
there is no file metadata, the process returns to the event generation standby state. If
there is a file metadata, the importance calculating unit 2203 acquires information of
metadata associated to the file (step S2404).

The importance calculating unit 2203 then uses the values of the metadata acquired
in step S2404 to calculate the evaluation values of the file based on the evaluation
formula specified in advance (step S2405) and temporarily records the calculated
values in the memory not shown (step S2406).

The importance calculating unit 2203 checks whether the process is completed for all
files (step S2407). If a file to be processed remains, the process returns to step S2404,
and the evaluation value calculation is continued. When the evaluation is completed
for all files, the importance calculating unit 2203 transmits all evaluation values tem-
porarily recorded in step S2406 to the importance collecting unit 2201 of the
management computer 108 (step S2408). The calculation method of specific
evaluation values is the same as in the first embodiment and will not be repeated.

(4) Conclusion

Although the processes by the combination of the email server and the NAS have
been described in the embodiments, the present invention is not limited to this com-
bination. The present invention can also be applied to processes by the combination of
a content management server or a document management server and the NAS, or other
combinations.

In the present invention, the archive management devices and the hierarchical storage
management devices that manage the data of various data types collaborate and share
archive determination and data movement determination criteria in a certain device.
The data determined to be archived or moved in a certain archive management device
or hierarchical storage management device is also archived or moved in other archive
management devices or hierarchical storage management devices. As a result, efficient
storage management is possible in the entire system.

In the present invention, information of metadata is taken up from the archive
management devices or hierarchical storage management devices to extract data that
would be archived or subjected to the hierarchical storage management from the entire
system. As a result, the system administrator can reduce the management cost of
checking all files. Furthermore, a uniform management standard can be applied to the

entire system.
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More specifically, the email server (103) and the NAS (114) manage correlated data
such as email data in the email server (103) and file data attached to the email stored
inthe NAS (114). The email archive server and the NAS archive server (107 and 118)
extract email and attached files that satisfy predetermined filter conditions from the
email server and the NAS, respectively, and inform the management computer (108).
The management computer (108) associates the data of the email and attached files and
manages the data as data to be moved to the archive storage (119). In this way, the as-
sociated files for management can be extracted, and the data can be efficiently
managed by the association of management.

The server monitoring units (131 and 141) monitor the generation of a predetermined
event (such as movement to the archive or passage of time) related to corresponding
email and attached files correlated to the email. The detection of the event generation
starts the associated management process. When the email server and/or the NAS
detect the generation of the predetermined event, evaluation values of the extracted
email and attached files are calculated based on a predetermined evaluation function
(see Figures 14 and 16) at least including a time value evaluation. Furthermore, the
important file presenting unit (112) compares and presents the evaluation values
calculated for the correlated email and its attached files. As a result, the administrator
can recognize that the data which should be managed in the same level are managed in
different levels and quickly deal with it. Therefore, the management cost by the admin-
istrator can be reduced. Furthermore, even if the data that should be managed in an
archive storage remains on the server, the data can be returned to the archive storage.
Therefore, the cost for the storage can also be reduced (thus, the price per bit is in-
expensive in the archive storage than in the server).

If the difference of evaluation values of the email data and the file data stored in the
email server and the NAS from an average value of the evaluation values of the data is
greater than a predetermined absolute value (threshold) (when the difference between
the evaluation values of two servers are greater than the predetermined value if there
are two servers), the evaluation is presented to draw attention (for example, presented
in descending order of difference, or the display color of the data greater than the
threshold is varied from others). If there is a difference greater than the predetermined
threshold, it is likely that the email and the attached file are managed in different
storage levels (one is on the server, and the other is on the archive storage). In this
way, a set of data (email and attached file) that is likely to be inefficiently managed
can be easily discovered.

In the second embodiment, in addition to the system configuration of the first em-
bodiment, the policy engine (1910) is further arranged that executes policies (a

plurality of policies are prepared) including condition sections describing conditions
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and action sections describing actions that should be executed when the conditions are
satisfied. The policy engine (1910) compares predetermined metadata and evaluation
values with the policies for each set of email and attached file and controls the archive
servers (107 and 118) to execute the actions if all conditions are satisfied. In this way,
a problematic set of data can be discovered, and the data can be managed in an ap-
propriate storage level without making the administrator execute the process of
comparing the evaluation values.

If the LDAP server that manages the user is connected to the network and the LDAP
server records past organization information, the job position of the user corresponding
to the time is acquired in response to the job position request transmitted after the des-
ignation of the email ID of user and the time. If the sender is designated as the
metadata to the evaluation formula related to email, the importance calculating unit
specifies the email ID of the sender and the transmission time of the email for the
LDAP server, transmits the job position request, and makes an evaluation based on the
obtained job position. As a result, an evaluation factor other than the temporal value of
data can be included.

The present invention can also be realized by a program code of software for
realizing functions of the embodiments. In that case, a storage medium recording the
program code is provided to a system or a device, and a computer (or CPU or MPU) of
the system or the device reads out the program code stored in the storage medium. In
that case, the program code read out from the storage medium realizes the functions of
the embodiments, and the program code and the storage medium recording the
program code constitute the present invention. Examples of the storage medium for
supplying the program code includes a flexible disk, a CD-ROM, a DVD-ROM, a hard
disk, an optical disk, a magneto-optical disk, a CD-R, a magnetic tape, a non-volatile
memory card, and a ROM.

An OS (operating system) or the like operated on the computer may execute part or
all of the actual processes based on an instruction of the program code, and the
processes may realize the functions of the embodiments. Furthermore, after the
program code read out from the storage medium is written into a memory of the
computer, the CPU or the like of the computer may execute part or all of the actual
processes based on an instruction of the program code, and the processes may realize
the functions of the embodiments.

The program code of the software for realizing the functions of the embodiments
may be distributed through a network and stored in storage means, such as a hard disk
and a memory of the system or the device, or in a storage medium, such as a CD-RW
and a CD-R, and the computer (or CPU or MPU) of the system or the device may read

out the program code stored in the storage means or the storage medium and execute
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Claims

A data processing system comprising:

a plurality of data servers (103, 114);

a storage device (119) that aggregates and stores data stored in the plurality of
data servers;

a plurality of data migration devices (107, 118) that are arranged corresponding
to the plurality of data servers (103, 114) and that move the data stored in the re-
spective data servers (103, 114) to the storage device (119); and

a management computer (108) that controls the plurality of data migration
devices (107, 118) and that manages the movement of the data from the plurality
of data servers (103, 114) to the storage device (119), wherein

the plurality of data servers (103, 114) include data at least partially having a pre-
determined correlation among a plurality of types of data stored in the plurality
of data servers (103, 114),

the plurality of data migration devices (107, 118) respectively include data ex-
tracting units (130, 140) that respectively extract data satisfying a predetermined
filter condition from the plurality of data servers (103, 114) and that inform to
the management computer (108), and

the management computer (108) manages the data that is extracted by the data
extracting units (130, 140) and that is respectively stored in the plurality of data
servers (103, 114) as data to be associated and moved to the storage device
(119).

The data processing system according to claim 1, wherein

the plurality of data servers include an email server (103) that manages email and
a file server (114) that manages an attached file attached to the email,

the storage device is an archive storage (119),

the plurality of data migration devices include an email archive server (107) and
a file archive server (118),

the storage device is an archive storage (119),

the email archive server (107) includes a first server monitoring unit (131) that
monitors a predetermined event occurrence related to the email stored in the
email server (103),

the file archive server (118) includes a second server monitoring unit (141) that
monitors a predetermined event occurrence related to the attached file stored in
the file server (114),

the management computer (108) further includes: an importance calculating unit

(110) that calculates evaluation values of the email and the attached file extracted
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by the data extracting units (130, 140) based on a predetermined evaluation
function at least including a time value evaluation when the first and second
server monitoring units (131, 141) detect the predetermined event occurrence in
one of the email server (103) and the file server (114); and

an information presenting unit (112) that compares and presents the evaluation
values calculated by the importance calculating unit (110) in relation to the
correlated data,

the data extracting units (130, 140) further extract predetermined metadata from
the extracted email and attached file and stores the metadata in metadata DBs
(135, 145),

the importance calculating unit (110) acquires the metadata corresponding to the
extracted email and attached file from the metadata DBs (135, 145) when the
predetermined event occurrence is detected and calculates the evaluation values
for each set of the extracted email and the attached file attached to the email
based on the predetermined evaluation function, and

the information presenting unit (112) presents the evaluation values to draw
attention if the evaluation values related to the email stored in the email server
(103) and the attached file that is stored in the file server (114) and that is
attached to the email have a difference of more than a predetermined absolute
value from an average value of the evaluation values.

The data processing system according to claim 2, further comprising

a policy engine (1910) that verifies a prepared policy including a condition
section describing conditions and an action section describing an action executed
when the conditions are satisfied, wherein

the policy engine (1910) compares the predetermined metadata and the
evaluation values with the policy for each set of the email and the attached file
and controls the email archive server (107) and the file archive server (118) to
execute the action when all the conditions are satisfied.

The data processing system according to claim 1, wherein

the plurality of data migration devices (107, 114) respectively include server
monitoring units (131, 141) that monitor a predetermined event occurrence
related to data stored in corresponding data servers, and

the management computer (108) further includes: an importance calculating unit
(110) that calculates evaluation values of data extracted by the data extracting
units (130, 140) based on a predetermined evaluation function at least including a
time value evaluation when the server monitoring units (131, 141) detect the pre-
determined event occurrence in one of the plurality of data servers; and

an information presenting unit (112) that compares and presents the evaluation
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values calculated by the importance calculating unit (110) in relation to the
correlated data.

The data processing system according to claim 4, wherein

the data extracting units (130, 140) extract predetermined metadata from the
extracted data and store the metadata in the metadata DBs (135, 145), and

the importance calculating unit (110) acquires the metadata corresponding to the
extracted data from the metadata DBs (135, 145) when the predetermined event
occurrence is detected and calculates the evaluation values for each of the
extracted data based on the predetermined evaluation function.

The data processing system according to claim 4, wherein

the information presenting unit (112) presents the evaluation values to draw
attention when the evaluation values of the data that is stored in the plurality of
data servers and that includes a predetermined correlation have a difference of
more than a predetermined absolute value from an average value of the
evaluation values.

The data processing system according to claim 6, wherein

the fact that there is a difference of more than the predetermined absolute value
from the average value of the evaluation values of the data between the
evaluation values of the data including the predetermined correlation indicates
that the data including the predetermined correlation are managed in different
storage levels.

The data processing system according to claim 5, further comprising

a policy engine (1910) that verifies a prepared policy including a condition
section describing conditions and an action section describing an action executed
when the conditions are satisfied, wherein

the policy engine (1910) compares the predetermined metadata and the
evaluation values with the policy for each of the data and controls the plurality of
data migration devices (107, 118) to execute the action when all the conditions
are satisfied.

A data processing method in a data processing system comprising:

a plurality of data servers (103, 114);

a storage device (119) that aggregates and stores data stored in the plurality of
data servers;

a plurality of data migration devices (107, 118) that are arranged corresponding
to the plurality of data servers (103, 114) and that move the data stored in the re-
spective data servers (103, 114) to the storage device (119); and

a management computer (108) that controls the plurality of data migration

devices (107, 118) and that manages the movement of the data from the plurality
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of data servers (103, 114) to the storage device (119), wherein

the plurality of data servers (103, 114) include data at least partially having a pre-
determined correlation among a plurality of types of data stored in the plurality
of data servers (103, 114),

in the processing method,

data extracting units (130, 140) respectively included in the plurality of data
migration devices (107, 140) respectively extract data satisfying predetermined
filter conditions from the plurality of data servers (103, 114) and inform to the
management computer (108), and

the management computer (108) manages the data that is extracted by the data
extracting units (130, 140) and that is respectively stored in plurality of the data
servers (103, 114) as data to be associated and moved to the storage device
(119).

The data processing method according to claim 9, wherein

the plurality of data servers include an email server (103) that manages email and
a file server (114) that manages an attached file attached to the email,

the storage device is an archive storage (119),

the plurality of data migration devices include an email archive server (107) and
a file archive server (118),

the storage device is an archive storage (119),

the email archive server (107) includes a first server monitoring unit (131) that
monitors a predetermined event occurrence related to the email stored in the
email server (103),

the file archive server (118) includes a second server monitoring unit (141) that
monitors a predetermined event occurrence related to the attached file stored in
the file server (114),

in the processing method,

the data extracting units (130, 140) further extract predetermined metadata from
the extracted email and attached file and stores the metadata in metadata DBs
(135, 145),

an importance calculating unit (110) included in the management computer (108)
acquires the metadata corresponding to the extracted email and attached file from
the metadata DBs (135, 145) and calculates evaluation values of the email and
the attached file extracted by the data extracting units (130, 140) based on a pre-
determined evaluation function including at least a time value evaluation when
the first and second server monitoring units (131, 141) detect the predetermined
event occurrence in one of the email server (103) and the file server (114), and

an information presenting unit (112) included in the management computer (108)
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compares and presents the evaluation values calculated by the importance cal-
culating unit (110) in relation to the correlated data and presents the evaluation
values to draw attention if the evaluation values related to the email stored in the
email server (103) and the attached file that is stored in the file server (114) and
that is attached to the email have a difference of more than a predetermined
absolute value from an average value of the evaluation values.

A program for a system comprising a plurality of computers to function as the

data processing system according to claim 1.



1/20

WO 2010/106578 PCT/JP2009/001226
[Fig. 1]
FI1G. 1
100
\ 101 LDAP
102_-| Metadata
126 extraction
108
103 N 114
. ~
e 1094~ Metadata collecting unit < >
Email main 110 ) :
1044 body A ~1Importance calculating unit File A LN 115
From:S =
105 || Attached 1112 Importance DB File A' [T1—116
file A
124 1 Storage 112._|| Important file Storage  (~—125
presenting unit —
Mail server NAS
Management computer
Metadata filtering unit -7~ 130 140~ Metadata filtering unit
Server monitoring unit [T~~~ 131 141~ Server monitoring unit
Search unit -~ 132 142~ Search unit
Metadata table -~ 133 143~—11  Metadata table
Monitoring table [T 1" 134 144+ Monitoring table
Metadata DB~ [~ 133 145« 44 Metadata DB
Metadata extraction L~_-107 118~—~J]| Metadata extraction
Email archive server NAS archive server
127
119
—
/
120 Email main FileC 122
body B _
121 Aﬁcﬁgd File Q' 123
ile

VI
Archive storage




2/20

PCT/JP2009/001226

WO 2010/106578

[Fig. 2]

IOAISS QATYDIR

1ndwoo JustaSeury

J2AJ3S QAIIIE

SVN yun Sunuasaxd [rewyg
(4150 3117 Juerodun]
UOTIOBIIXD #x\/ 917 UOTORIIXS
LITY BIBPRISIA . 3 BIEPRIOA 1901
111~ 90 eouepoau]
Zpl N4 N yoresg 91T <1z WM YIRds NN g
M L1T A
Jun Suriojruour 1un Sunenares asuelrodw] Jjun 3urIo)Iuow
1Ty 19AIDG W, \ﬂ IAIOG N TET
yun JuTIo Iy oLt yun SunYI}
OFL 1] eepeopy 4. 144 Jun 3unod[[os BlepLISA eI eepeoy | 1] O¢!
w ‘ )
m (414 m : e w
601
811 801 LO1

¢ OId



3/20

WO 2010/106578 PCT/JP2009/001226
[Fig. 3]
FIG. 3
125 3021103
7 Agent L/ [
124
Storage L/
Server to be archived St 124
(Mail server) orage
Archive 304
software -
Metadata )06
extraction 107
Archive server (Email)

119
Archive storage



4/20
WO 2010/106578 PCT/JP2009/001226
[Fig. 4]

FIG. 4

Email METADATA TABLE
A;)l 402 403
Metadata name Filter flag Filter condition
Sender O
Destination X
Copy Destination X
Transmission time @)
Subject X
Attached file O Attached
Attached file name O
Attached file type b
Attached file O
modification time
Thread x
[Fig. 5]
FIG. 5
Email MONITORING TABLE
501 502
Monitoring item Monitering condition
Archive Movement to archive
Storage capacity Storage capacity ratio > 80%
Interval Monitoring interval = 3 days
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FIG. 6
NAS METADATA TABLE
’6)01 6:.)2 6;)3
Metadata name Filter flag Filter Condition
File Name O

File Type

File creation time

X
X
File modification time |[QO
X

File access time

[Fig. 7]
FI1G. 7
NAS MONITORING TABLE
701 ; 02

Monitoring item Monitoring Condition
Archive Movement to archive
Storage capacity Storage Capacity Ratio > 80%
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FIG. 8
EMAIL METADATA DB
‘501 2;02 3)3 ?4 5)5 8H06 5}7 ‘8)08
ID Hint Sender Trans.mission Attached | Attached | Attached file| Email
time file file |modification| storage
name time location
MO0015| a3q489pvt | A@xyz 07/10/10 O filel 07/10/1 Archive
M1235( igd5j90w | B@xyz 08/11/2 @) file2 08/11/1 MBOX
M2011| gf8906jkld | C@xyz 08/12/2 O file3 08/12/2 MBOX
M2012| lq6g73q0 | D@xyz 08/12/2 @) file4 08/12/2 MBOX
M1004| wdripguq3 | E@xyz 08/10/10 O file5 08/10/1 Archive
MO018| t45iouicas | F@xyz 07/10/10 O file6 07/10/1 Archive
M1943 | 21qcpdSyn | G@xyz 08/12/1 O file7 07/10/1 MBOX
M1944 |qdsgfqlp34q| H@xyz 08/12/1 O file8 08/10/1 MBOX
MI1235| ig45i90w | B@xyz | 08/11/2 o) file9 08/102 | MBOX
[Fig. 9]
FIG. 9
FILE METADATA DB
901 902 903 9204 9;)}5
D Hint File Name [File modification time | File storage location
F0012 a3q489pvt filel 07/10/1 ARCHIVE
F2014 1g6g73q0 file4 08/12/2 NAS
F1849 wdripgug3 file5 08/10/1 ~ NAS
F0038 t45iouioas file6 08/12/1 . NAS
F0071 21gep4Syu file7 07/10/1 ARCHIVE
F1870 qdsgfglp34q file8 08/10/1 NAS
F2022 4t2308uyio file9 08/12/2 NAS
F2035 sewapv3 - filel0 08/12/2 NAS
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FIG. 13
IMPORTANCE DB
1 j 01 1;02 1;03 1 2;04 1;05 1 jOG 1;07
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F1849(file5) [File 9.48 08/12/2
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F0038(file6) |File 9.99 08/12/2
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F0071(file7) |File 0.49 08/12/2
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Email evaluation formula
a0*T(t)+al *T(tf)+a2*M+a3*S(s)

Symbol Name Meaning
a0, al, a2, a3 |Weight Indicates weights of evaluation items [~ 1402
t Transmission Transmission time of Email |~ 1403
time |~ 1404
tf Modification time | Modification time of attached file ~ p~~1403
S Sender Sender of Email
Symbol [Name Meaning
T(t) Time value Function indicating variation of values
‘ evaluation function |with time. exp{-a(tc-t)}, where tc is
current time. o is value determined |~ 1406
by time in which value is halved, and
if time until value is halved is th, o =
In2/th.
M Storage location Value is 1 when email is on mail L~ 1407
evaluation function |server, and value is 0 when email is on
archive storage
S(s) Sender evaluation  [Function indicating value determined | . 1408
function by sender of email. 1 is returned if
job position of sender indicated by s is
higher than general manager, and 0 is
returned if job position is lower than
general manager.
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FIG. 16

1601
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File evaluation formula

a0*T(th)+al*M
Symbol Narne Meaning
a0, al Weight Indicates weights of evaluation items p—~— 1602
tf Modification |Modification time of file L~ 1603
time
Symbol |[Name Meaning
T() Time value evaluation |Function indicating variation of
function values with time. exp{-a(tc-t)},
where tc is current time. o is value j~— 1604
determined by time in which value
is halved, and if time until value is
halved is th, o = In2/th.
M Storage location Value is 1 when file is on NAS,  }~-1605
evaluation function and value is 0 when email is on
archive storage
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FIG. 20
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FIG. 21
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FIG. 23
START
> $2302
no
— Event generated?
€s
Y S2303
no :
——< s there data in metadata D]§

yes

Extract Email -~ 52304

Calculate evaluation values [~ 52303

Record evaluation values ™ S2306

S2307
. 5 ]
< All Email processed? >no
yes
S2308
Transmit evaluation values » 2201
Importance

collecting unit




20/20

WO 2010/106578 PCT/JP2009/001226
[Fig. 24]
START
52402
no
{ Event generated?
yes
52403
no
%there data in metadata DB?
yes
Extract file ~— 52404
Calculate evaluation values p~— 52405
Record evaluation values p—~— 52406
S2407
< All files processed?
no
yes
S2408
Import L~ 2201
Transmit evaluation values > mpo. ance )
collecting unit




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2009/001226

CLASSIFICATION OF SUBJECT MATTER
6F17/30

A.
INV. GO

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2008/109448 A1 (ABOEL-NIL SAMY M [US] 1-11
ET AL) 8 May 2008 (2008-05-08)
abstract

paragraphs [0002], [0005], [0013],
[0025] - [0027], [0034] - [0037]1, [0042]
- [0059], [o0102], [0108] - [0189],
[0204], [0205]

paragraph [0357] - paragraph [0359]

A WO 2004/104739 A (RHYSOME INC [US]; ALSHAB 1-11
MELANIE A [US]; BALES PETER J [US];
COVINGTON) 2 December 2004 (2004-12-02)
abstract

paragraphs [0016], [0020], [0024] -
[0028], [0046], [0051] - [0055], [0083]
- [0095], [0111] - [0119], ([0125],
[0140] - [0145]

paragraph [0162] - paragraph [0165]

—_ o

Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

"A* document defining the general state of the art which is not
considered to be of particular relevance

“E" earier document but published on or after the international
filing date

“L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“Q" document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the international filing date but
later than the priority date claimed

"T* later document published after the interational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the interational search

10 February 2010

Date of mailing of the intemational search report

17/02/2010

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tet (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Wienold, Norbert

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2009/001226
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2008/028028 Al (CHISMARK TOD [US]) 1-11

31 January 2008 (2008-01-31)
the whole document

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2009/001226
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2008109448 Al 08-05-2008 CN 101589379 A 25-11-2009
DE 112007002682 T5 15-10-2009
GB 2456107 A 08-07-2009
WO 2008057528 A2 15-05-2008
W0 2004104739 A 02-12-2004 CA 2526882 Al 02-12-2004
EP 1623300 A2 08-02-2006
US 2008028028 Al 31-01-2008  NONE

Form PCT/ISA/210 (patent family annex) (Aprit 2005)




