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Abstract: Data retention, regulatory compliance, and security requirements are increasing by explosive
information growth and government regulations. Information Lifecycle Management (ILM) has gotten a lot of
attention as a solution for these requirements recently. In this paper we proposed a policy-based ILM system and a
policy verification method. The main feature of the method is ‘obligation policy’ as approximation of a policy

description person's intention, and ‘knowledge’ about conflicts among policy rules.
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1 Introduction

The financial and medical sectors are looking for
information management technology that will enable
them to comply in a cost-effective way with
increasingly stringent rules governing the retention of
records [1][2]. The U.S. Securities and Exchange
Commission, for example, has revised its rule
governing the retention of records and now requires
exchange members, brokers, and dealers to retain
records of electronic communication (e-mails, instant
messages, etc.) in an unalterable indexed format that
can be readily searched. The Health Insurance
Portability and Accountability ACT (HIPPA) of 1996
also requires the retention of medical records such as
x-ray photographs.

Furthermore, companies using RFID tags and
sensing technology are collecting and sharing the
information needed to trace individual items,
increasing their need for information technology
facilitating the rapid registration, retrieval, and
long-term storage of huge amounts of trace
information.

Information Lifecycle Management, Policy, Automation, Intension, Knowledge, Correctness,

Most of the data a company manages is
unstructured data, such as that in e-mails and
documents [3], and in many cases this data is stored
and managed on the employees’ desktop and laptop
PCs. Rather than leaving such matters as data integrity,
disclosure, the prevention of leaks to the discretion of
the individual employees, companies want to manage
this distributed information in a systematic and
comprehensive way [4].

Information lifecycle management (ILM) has
therefore been attracting attention [5][6][7][8] because
it enables information to be dealt with at a service
level appropriate to its value throughout its lifecycle
from creation to deletion. Mission-critical data
accessed frequently, for example, is saved on reliable
high-end storage from which it can be retrieved
instantly, whereas important data not accessed
frequently is saved on a storage medium with
sufficient cost performance at a lower access speed.
Data discarded after several months is saved on a
low-cost medium.

We have also proposed the method for policy
description[9]. The ILM system we propose enables a
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policy to be described with a business person's
vocabulary by offering the knowledge of a domain or a
system.

In the method, a policy is described as a list of
policy rules, and each rule consists of condition and
action. Since each policy rule has a high degree of
independence, it is easy to create and to change policy
rules, and they are well-suited to expression of
fragmentary thinking of human.

However, since the interaction between policy rules
is not expressed explicitly, there is a fault, like the
conflict between policy rules, difficulty to grasp of
what kind of influence by an addition and change of a
policy rule. Action that a policy description person
does not expect may be performed.

The purpose of our research is verification of a
policy realizing an intention of a policy description
person. In this paper, "the approximation-expression
of a policy description person’s intention" and "a
verification method of a policy filling an intention" are
proposed. Hereafter, Section 2 outlines a target ILM
system, and Section 3 describes a definition of a policy
and its correctness with examples. The proposed
verification method of the policy in the ILM system is
described in Section 4.

2 ILM System

2.1 Information Lifecycle Management
Information generally has a lifecycles consisting of

stages such as creation, referencing/updating,

publication, archive, and deletion. The performance
and reliability required and the cost permitted depend
on the phase of this lifecycle and on the type of
information, as also do the required authenticity,
integrity, and confidentiality.

Information managers have the following needs
with regard to information lifecycle management.

- Cost reduction: They want to move the information
in the archive phase, which is not accessed
frequently, into a low-price and low-speed storage.

- Improvement in convenience: They want to move
the information in the referencing/updating phase
and in the publication phase, both of which are
phases in which information is accessed frequently,
into a high-speed storage.

- Compliance: They want to prevent the falsification
of accounting data, such as a cash book, in the
archive phase. They also want to ensure that
archived data persists for 5-10 years.

- Prevention of information leakage: They want to
encrypt trade secrets and to record access history,
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Figure 1. ILM system

and they want to obliterate discarded information
(erase files and shred documents).

- Audit: They want to record the identity of a
document’s creator and record the time and date of
creation.

ILM meets these needs by moving data between
disks, changing access permission, backup data
periodically, etc.

2.2 ILM System

To reduce the time and effort required for the
operations described in part 2.1 of this section, our
information lifecycle management system (ILM
system) automates the administration of information.

As shown in Figure 1, an information administrator
(i.e., a business person) gives the information
administration policy to the ILM system, which will
then operate on files and databases accordingly.
Policies are the requirements according to the type of
information and the phase of the lifecycle.

Policies reflect the business-related logic that is the
domain of a business person. They should therefore be
specified not by a system administrator but by an
information manager (i.e. a business person). While
operations on information are performed as
commands to a storage system, a file system, DBMS,
etc., the policies indicating the information
administrator’s intension should be described in a way
easy for administrators to understand.

The ILM system we propose enables a policy to be
described with a business person's vocabulary by
offering the knowledge of a domain or a system. When
a policy is interpreted, those vocabularies are
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interpreted in the context of that knowledge,
transformed into storage and file-system commands.

3 Policy and its correctness
3.1 Definition of policy

In Section 2 we described policies as “the
requirements according to the type of information and
the phase of the lifecycle.” Since there are, however,
millions of ways for satisfying requirements, deriving
suitable operation from requirements described
declaratively is not efficient. So let us instead say that
a policy is a “description of the operations needed for
the information to satisfy the above-mentioned
requirements when a certain type of information is in a
certain phase of its lifecycle.”

The Definition 1 is thus the definition of “policy” in
this paper.

Definition 1. Policy

policy ::= policy_rule*

policy_rule ::= condition action

condition ::= information_type transition_condition

transition_condition ::= period (‘before’|‘after’) event

period ::= digit (years | months | weeks | dates | hours)

event ;= ‘creation’ | ‘reference’ | ‘update’ | ‘deletion’ |
business_event | date_and_time

action ::= migration | deletion | shredding | backup |
change_attribute

migration ::= ‘move_to’ destination

change_attribute ::= ‘change’ attribute parameter

attribute = ‘access_permission’ | ‘encryption’ |
‘compression’

An “information_type” describes the position of the
information in an informational-management system.
For example in the office-document domain, it is the
type of the document in the document system decided
under the document-management rule of the office. In
the operational-data domain, it is the type of the ledger
in the ledger system.

A “transition_condition” is described by the
“event” used to trigger state transition and by the
period from an event, or period to an event. And an
“event” is a business event, a date and time, or any
creation, reference to, updating of, or deletion of
information. In the example of an office document, a
“business event” can be the activity on the start/end of
a project, company events, various deadlines, and an
activity in a workflow (approval, etc.).
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To enable a business person to describe a policy
with his/her vocabulary, the knowledge of a domain is
offered as metadata of the information itself and a
related thing. For example, since office activity and
business are closely related with an organization or a
business process, and “the type of information and the
phase of the lifecycle” are dependent on the roll of the
member of an organization or its organization, and the
document system. Therefore, policy description is
made easy by offering the metadata about projects
such as the date and time of the start/end of a project or
the relation between a project and a employee (such as
an employee's affiliation)}—and the state in business
processes (such as approval by a section chief).

3.2 Definition of correctness of policy
A list of policy rules that fulfills the following
conditions is defined as a correct policy.
(1) There is no error in each policy rule.
(2) There is no conflict among two or more policy
rules.
(3) There is no omission in policy rules (the policy
rule that should be described is described).
Hereafter, it explains “error of a policy rule”,
“conflict between policy rules” and “omission in
policy rules” with examples.

3.2.1 Error of policy rule
A error of a policy rule is generated, when the
description person made a simple mistake, and when a
description person describes policy without following
statutes and a corporate rules in ignorance of them (or
with malice). By the definition of a policy rule, the
error of a policy rule is an error of an information type,
an event, a period, or action.
The example of a description mistake is as follows.
- Information type: the error that mistakes the
preliminary discussion minutes inside the section
for the executive meeting minutes.
- Event: the error that mistakes creation for
reference.
- Period: the error that mistakes the period of 'after'
for 'before’, or 'three months' for 'three years'.
- Action: the error of the destination of migration, or
the error of the attribute to set up e.g. ACL.
Moreover, the following is the example of
description that follows neither a statute nor a
corporate rule.
- The mistake that will shred the document with
which an obligation of the storage for 15 years is
imposed by law in ten years.
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3.2.2 Conflict among policy rules
By the definition of a policy rule, the conflict
among policy rules is generated in the following case.

- Inconsistent action that is different from each
others performed to the same object
simultaneously (or within a fixed period), i.e.
information type is the same or in an inclusive
relation, the same is said of the transition condition,
and action is different from each other and
contradictory, e.g. migration to the opposite
direction, deletion and archiving. The policy
description person who described it as 'archiving'
may have an intention to want to keep it. On the
other hand, the policy description person who
described it as 'deletion' may have an intention that
information must not be kept.

- The same action is redundantly performed to the
same object sequentially, i.e. information type is
the same or in an inclusive relation, the transition
conditions differ, and action is the same, e.g.
shredding after three years pass and five years pass.
A policy description person who described it as
“shredding after five years pass” may have the
intention like "a document should be kept for an
internal audit once in four years".

- Inconsistent action that is different from each other
is sequentially performed to the same object, i.e.
information type is the same or in an inclusive
relation, the transition conditions differ, and
actions are contradictory, e.g. shredding after three
years pass and migration after five years pass.

3.2.3 Omission in policy rules

The omission in policy rules is generated, when the
description person does not describe a policy as he/she
intended, or according to statutes and a corporate rules
in ignorance of them (or with malice).

The example of the omission in policy rules
intended is as follows.

- Although a policy description person intends to
save data not accessed frequently on a low-cost
medium, there are no policies about migration to
the medium.

- Although a policy description person intends to
save mission-critical data accessed frequently on
reliable high-end storage from which it can be
retrieved instantly, there are no policies about
migration to the storage.

The example of the omission in policy rules
according to statutes and corporate rules is as follows.
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- Individual information obliged by corporate rules
to be shred is filed for five years, i.e. there are no
policy rules about shredding.

- Individual information obligated by corporate
rules to be encrypted is saved as plain text, i.e.
there are no policy rules about encryption.

- There is not a backup of financial database
obligated by corporate rules to be backed up.

4 Policy verification method

Section 3.2 describes three conditions for the
correctness of a policy, i.e. no error, no conflict, and
no omission. In this section, methods to detect error,
conflict, and omission are described.

4.1 Detection of error and omission in policy
rules

To exam whether there are errors or omissions in
policy description or not i.e. whether policy is
described as description person intends, it is necessary
to express the intention in the form that can be
processed by the computer, and to confront the
intention with the policy. However, it is impossible. In
this research, an obligation policy is used as
approximation of a policy description person's
intention.

An obligation policy is a policy which all the sub
organizations under organization using an ILM system
have to follow, and is described as a list of tuples of
condition and status. Obligations explicitly assumed
by statutes or corporate rules or implicitly imposed by
unwritten rule are described as an obligation policy.

An obligation policy is defined as Definition 2.

Definition 2. Obligation policy

obligation_policy ::= obligation_rule*
obligation_ rule ::= condition status
condition ::= information_type obligation_condition
obligation_condition ::=
obligation_period (‘before’|'after’) event
obligation_period ::=
digit (‘'years’ | ‘months’ | ‘weeks’ | ‘dates’ | ‘hours’)
event ::= ‘creation’ | ‘reference’ | ‘update’ | ‘deletion’ |
business_event | date_and_time
obligation_status ::= ‘existing’ | ‘nonexistent’ | ‘saved on
high-speed storage’ | ‘saved on low-cost storage’ |
‘encrypted’ | ‘backed up’ | ...

The examples of obligation rules are as follows.
- Information must be kept for three months (don't
delete).
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- The mail from/to a customer must be kept for 15
years after reception/transmission (don't delete).

- Customer's individual information used in a
project must not exist after the time of a project
end.

- Customer's individual information must be
encrypted.

- Ledger data of an accounting section must be
backed up.

- The information accessed frequently must be put
on high-speed storage (don't migrate to low-speed
storage).

The “obligation_status” is the status what the
information ought to be, such as ‘existing’,
‘nonexistent’, ‘saved on reliable high-speed storage’,
‘saved on low-cost storage’, ‘encrypted’, ‘backed up’.
Since an intention of a policy description person is
approximated by the “obligation_policy”, In order to
verify that there is neither an error nor an omission in a
policy, what is necessary is to check that information
that has type described as "information type" in
obligation rule is in the status described as
"obligation_status" in the period described as
"obligation period". Namely, what is necessary is to
check that the policy rule containing action that
changes into the obligation status is described (there is
no omission), and that the policy rule containing
action which stops being in a obligation status is not
described (there is no error). For the detection of errors
and omissions, the relation between a state and action
is offered. Table 1 shows examples of the relation. In
Table 1, "mandatory action" is action required in order
to change information into "obligation status", and
"banned action" is action that changes information
into the status where other than "obligation status."

The following procedure performs detection using
Table 1.

Table 1. Relationship between status and action

obligation status mandatory banned
action action

1| existing back up delete, shred
nonexistent shred -

3 | saved onreliable | - migrate to
high-speed low-cost
storage storage

4 | saved on migrate to -
low-cost storage | low-cost storage

5| encrypted encript -

6 | backed up back up -
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(1) Repeat (2) about each obligation rule of a
obligation policy.

(2) Repeat (3) and (4) about each policy rule in the
policy with the same (or inclusive) information
type as the information type of the obligation
rule.

(3) Judge whether the time to perform action of a
policy rule (i.e. transition conditions (event +
period)) is within the obligation period. If so,
judge whether action of the policy rule is banned
action corresponding to the obligation status. If so,
the obligation rule is violated.

(4) If obligation action corresponding to the
obligation status is not action of the policy rule,
go to the following policy rule in step (2). If it is
action of the obligation rule, judge whether the
transition conditions of the policy rule should
before or not. If so the policy rule observes the
obligation rule.

4.2 Detection of conflict among policy rules

By the definition of conflict among the policy rules
in Section 3, to exam whether there are conflicts in
policy description or not, it is necessary to exam
whether there are following case:

- Inconsistent actions that are different from each
other are simultaneously (or to the inside of a fixed
period) performed to the same object.

- The same action is redundantly performed to the
same object sequentially.

- Inconsistent actions that are different from each
other are sequentially performed to the same
object.

In this research, conflicts among the policy rules are
detected using the following knowledge provided by

ILM system.

Knowledge 1: A list of pairs of actions and a period
outlined in Table 2

- It is impossible or impermissible that Action 1 and
Action 2 are performed within Period.

- Action 1 and Action 2 are in no particular order

Knowledge 2: A list of actions outlined in Table 3

- It is impossible or impermissible that Action is
performed to the same object regardless of a period
of performing interval.

Knowledge 3: a list of pairs of actions outlined in Table 4

- It is impossible or impermissible that Action 1 and
Action 2 are sequentially performed to the same
object in this order regardless of a period of
performing interval.
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Table 2. Example of knowledge 2.

Action 1 Action 2 Period
1 | migration to Migration to 10days
high-end storage | low-cost storage
2 | delete *( arbitrary action) | 0
3 | shred *( arbitrary action) | 0

Table 3. Example of knowledge 3.

Action

1 Delete

Shred

Table 4. Example of knowledge 4.

Action1 Action2
1| delete *(arbitrary action)
2 | shred *(arbitrary action)
3 | migrate to high-speed storage | compress
4 | migrate to high-speed storage | archive

The following procedure performs detection using

Table 2-4.

(1) Repeat (2) about each policy rule of a policy. Label
the selected policy rule as RULEI.

(2) Repeat (3) - (5) about each policy rule in the policy
with the same (or inclusive) information type as
the information type of RULE1. Label the selected
policy rule as RULE2.

(3) Judge whether there is the same pair of actions in
Table 2 as actions of RULEl and RULE2 and
whether the interval between time when action of
RULELI is performed and time when action of
RULE2 is performed is within Period in Table 2.
If so, RULE1 conflicts with RULE2.

(4) Judge whether the action of RULEI] is the same as
the action of RULE2 and the action is in Table 3,
and time when action of RULE1 is performed is
different from time when action of RULE2 is
performed. If so, RULE1 conflicts with RULE2.

(5) Judge whether there is the same pair of actions in
Table 4 as actions of RULE1 and RULE2, and time
when the action of RULEI is performed before the
action of RULE2 is performed. If so, RULEI
conflicts RULE2.
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5 Conclusion

In this paper we proposed an ILM system and policy
description method. We also proposed the definition
of the correctness of a policy and a policy verification
method. The main feature of the method is an
obligation policy as approximation of a policy
description person's intention, and knowledge of
conflicts among the policy rules.

Experiment of policy description, verification, and
investigation for conflict prevention method are issues
in the future.

References:

[1]K. Reilly, “AMR Research Predicts Compliance Is
an $80B Issue,” AMR Research, 14 March 2005
http://www.amrresearch.com/Content/View.asp?pmil

1id=18086

[2] S. Marlin, “The Cost Of Compliance,” Security
Pipeline, 6 October 2003

http://www.securitypipeline.com/story/showArticle.j
html?articleID=15201368

[3] C. T. Chudnow, “File systems and storage,”
Computer Technology Review, Vol. 22, No. 7, p.
30, 2003

[4] C. Doyle and D. Tapper, “Meeting the Enterprise
Data Protection Challenge,” IDC White Paper,
2002.

[5] B. Francis, “SNIA nails down ILM definition,”
InfoWorld, Vol. 26, No. 44, p. 3, 2004.

[6] T. Rief, “Information lifecycle management,”
Computer Technology Review, Vol. 23, No. 8, pp.
38-39, 2003.

[7] M. Palermo, “Policy-based data management in
ILM,” Computer Technology Review, Vol. 24, No.
8, pp- 20-21, 2004.

[8] M. Beigi, M. Devarakonda, R. Jain, M. Kaplan, D.

Pease, J. Rubas, U. Sharma, and A. Verma,
“Policy-Based Information Lifecycle Management
in a Large-Scale File System,” Proc. of the 6th
IEEE International Workshop on Policies for
Distributed Systems and Networks, pp. 139-148,
2005.

[9] T. Tanaka, R. Ueda, T. Aizono, K. Ushijima, I.
Naitoh, N. Komoda: “Proposal and Evaluation of
Policy Description for Information Lifecycle
Management”, Proc. of CIMCAO0S5S & IAWTIC0S
Vol. 1, pp.261-268, 2005.

176




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


