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Abstract (English)

Following the development of the Internet and WWW, various digital information
resources are being created and used in many different environments. The networked
information environment has brought not only the popularization of digital resource but
also some major problems. One of the major problems is maintaining digital resources
for the future. Thus, we are faced with the fundamental problem of how to manage and
preserve digital resources so that they can be used over the time.

Metadata schemas are well recognized as one of the important technological
components for archiving and preservation of digital resources. There are several
metadata standards for digital archiving and preservation, e.g. AGRKMS, EAD,
ISAD(G), MoReq, PREMIS and so on. Each metadata standard has its data model and
metadata element defined as a property of an entity included in the data model.
Metadata standards have their own features in accordance with their primary application
domain. However, a single standard is not enough to cover the whole lifecycle for
archiving and preservation of digital resource. This means that we need to appropriately
select metadata standards and combine them to develop metadata schemas to cover the
whole lifecycle of resources (or records), i.e., from creation to archiving and
preservation of resources.

The records lifecycle consists of several stages. Each stage of the lifecycle has some
tasks to be carried out on the resource, e.g., creation, management, appraisal and so on.
Metadata is used in those tasks of the lifecycle. Metadata elements are primarily defined
as attributes of a resource. A metadata element is assigned its value during a particular
task and may be used in other tasks of the records lifecycle. Thus, the requirements for
metadata depend on the lifecycle stages and the tasks in each stage. It is crucial to select
and combine metadata standards in accordance with the requirements of the application
domain in every stage of the records lifecycle in order to define metadata schemas for
archiving and preservation of the resources. However, the relationships between the
metadata elements and resource tasks are not explicitly given as a part of the definition
of the schemas. So, we use the lifecycle as a basis to analyze the feature of the different
metadata standards and clarify the relationships between the metadata elements and the



records lifecycle stages.

In this study, we used metadata standards developed for archiving and preservation,
i.e., ISAD(G), PREMIS. Also, we used AGLS Metadata, AGRKMS for records
management and a set of metadata elements extracted from the decision tree for digital
preservation proposed by the Digital Preservation Coalition in the UK.

The feature analysis of metadata standards in this study was carried out in two steps.
In the first step of the study, we have clarified the features of major metadata element
sets from the viewpoint of the records lifecycle. Through mapping and classification
between metadata elements and the records lifecycle, we identified the relationships
between metadata standards and the lifecycle stages. In the second step, we proposed a
task-centric model and created mappings among the metadata elements in each stage of
the lifecycle using the 5W1H categories.

In the first step of the study, we identified the stage where a value is assigned. And
then, we identified the lifecycle stage(s) for each standard where many of the elements
are assigned values. The stage(s) identified by this process is called ‘primary stage’ of
the standard. For example, many of the AGLS metadata elements are assigned their
values in an early stage of the lifecycle and updated in a later stage when the archival
status is changed. From this study, we found that no single metadata standard can cover
the whole lifecycle but also that an in-depth analysis of mappings between metadata
standards in accordance with the lifecycle stages is required. We found that most
metadata standards are primarily resource-centric and the different tasks in the resource
lifecycle are not reflected in the design of metadata standard data models. Because one
or more metadata standards are used in the whole lifecycle, the mappings of metadata
elements have a crucial role in making the metadata standards interoperable. This means
that we need to map metadata elements across lifecycle stages.

In the second step of the study, in order to clearly show a resource task in the
lifecycle and help create mappings among the metadata elements, we proposed a Task
model (task-centric model) as a framework model based on the lifecycle. In the
proposed Task model, a task is linked to resources by a 5W1H attribute(s). We used the
5W1H categories (Who, What, Why, When, Where, How), to identify feature(s) of each
element according to a resource task. Also, the 5W1H attribute is used to categorize
metadata elements in the Task model. This categorization is used in the mappings
between elements of different metadata schemas.



We determined a set of keywords used in the classification of elements into the
5WI1H categories and created mappings between every pair of element sets. We
examined a semantic definition of metadata element terms in the standards to find what
categorization term typically appears in the definition. This classification was carried
out manually because of the need to interpret the meanings and intention of the
explanations.

We extracted detailed contextual information from the lifecycle which is useful to
create mappings among metadata elements. Contextual semantics are implicit in the
definition of metadata elements. Tasks performed on a resource are crucial contextual
information sources. In addition, we compared the elements from the six different
aspects of the 5W1H categories in the task-centric model.

Creating a unified framework to understand the features of metadata standards is
necessary in order to improve metadata interoperability that covers the whole resource
lifecycle. In this study, we approached this issue from the task-centric view of metadata,
proposed a Task model as a framework and analyzed the feature of archival metadata
standards.

In conclusion, the proposed model provides a new scheme to create metadata element
mappings to make metadata interoperable. We identified the relationship of metadata
standards and tasks in the records lifecycle. We also learned that using the records
lifecycle and tasks will help with metadata interoperability for long-term preservation of
digital resource.
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1 Introduction

An information society starts with generalization and dissemination of WWW and
popularization of personal computers and the Internet since 1990s. The rapid growth of
the Internet and WWW, a quantity of information resources could constantly produce
and receive in the various forms. In our modern information environment, we cannot
imagine our daily lives without digital resources and ubiquitous networks.

No longer are the main information resources (materials) ‘documents printed on
paper’ or ‘material written on paper’. Currently, most resources are ‘documents created
using a computer or the Web’ or ‘resources sent out on a network’. In other words,
resources are of two types: non-digital and digital. A resource created and circulated in a
digital form is common due to the change of environment, machines and technology. In
this paper, we use the term digital resource to mean a digital resource which may be
born digital or converted into digital.

Digital resources have their own problems of management and preservation. The
increased usage of digital resources has brought us serious demands to preserve the
digital resources over time, even though the media on which information resources are
stored is continuously changing and it is well known that archiving and preservation of
digital resources is not straightforward. The problem is not only the quantitative, but
also how to preserve a digital resource in its original form for the next generation. There
are also the problems of storage, preservation and reuse of digital resources in the future.
In particular, digital resources made in a variety of forms on electronic media are
quickly changed by the progress of information technologies. In other words, we need a
number of solutions for long-term preservation and management of non-digital and
digital resources for the future.

There are researches in various fields about archiving and preservation of digital
resources, especially for the institutions known as memory institutions such as libraries
and archives. Memory institutions that are responsible for the long-term management
and preservation of digital resources are keen to develop systems for digital
preservation. They - governments, industries and universities - are also developing and
using policies, guidelines, management and technology strategies, for their selection and



preservation of digital resources. Nevertheless, it is more and more difficult to maintain
digital resources as time goes.

For the long-term preservation and archiving of a digital resource, many factors have
to be taken into account to develop the policies and methods; evaluation and
prioritization to select resources for preservation, laws and regulations for digital
preservation, preservation technologies such as migration and emulation, metadata
schemas for digital preservation. In general, preservation policies and strategies have to
be clearly defined in accordance with the type of resources to be preserved and the
purpose of preservation.

On one hand, a number of factors relevant to different aspects have to be examined in
order to preserve digital resources. On the other hand, it is too complicated to examine
all of the factors at the same time. In this paper, we study metadata for preservation and
archiving, which is widely recognized as one very important issue for digital
preservation [5].

A metadata standard is well recognized as one of the important components required
in the creation, management, recordkeeping, archiving and preservation of digital
resources. Metadata standards are usually designed for a specific purpose and used in
different services, e.g., searching resources, rights management, and accessibility
control. There are many major metadata standards used for management, recordkeeping,
archiving and preservation of digital resources, e.g. Dublin Core, AGLS, AGRKMS,
EAD, ISAD(G), METS, MoReg2, OAIS, PREMIS, and more.

Metadata schema for purposes such as finding aids, rights management and
accessibility descriptions are used in accordance with the requirements of a particular
stage of the resource’s lifecycle. Metadata schema is related to different resource tasks
throughout the whole resource lifecycle. They are created and revised by resource tasks
and change according to the content and purpose of the tasks. Resources perform
different tasks according to the stage of their lifecycle, which means that metadata
associated with the resource needs to change. We need appropriate metadata schemas
related to the lifecycle stage. We need guidelines to select appropriate metadata
standards and to define profiles for the tasks and stages based on the metadata standards.
However, most metadata standards do not explicitly mention the resource lifecycles or
tasks. In other words, it is not explicitly defined when a descriptive element should be
assigned or where its value should be revised in the lifecycle.
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For example, PREMIS has five types of entities in its data model — intellectual entity,
digital object, event, right and agent and elements. Some elements of an intellectual
entity of PREMIS such as title and creator are assigned when the entity is created,
which is in the very early stages of the lifecycle, whereas PREMIS is primarily for
preservation. Thus, the data model of a metadata standard does not explicitly reflect
lifecycle stage(s) for which the standard is primarily designed.

A major question is whether a single standard is sufficient for digital resource
preservation. If we have to use multiple metadata schemas, we have to have an
appropriate framework to enhance the interoperability between the schemas. In practice,
multiple metadata standards are frequently used in a single system, e.g. descriptive
metadata, administrative metadata and technical metadata. From another viewpoint, it is
crucial to record information about a resource from the moment when the resource is
created and to maintain the information in accordance with tasks required in every stage
of the lifecycle of the resource. Thus, we naturally use more than one metadata schema
in the record management and archiving process [5].

In the current information environment, where various types of resources coexist with
heterogeneous formats of metadata standards, efforts have been made to achieve
metadata interoperability in order to utilize multiple metadata standards. These efforts
have generated different approaches to minimizing differences between the
heterogeneous standards and maximizing consistency across them, including element
mapping, crosswalks, application profiles, and the use of a metadata registry [12].

A single standard may or may not be suitable for a particular service. For
interoperability and exchange of metadata standards, Application Profiles offer a
framework for designing metadata applications [46].

Metadata vocabulary mapping is not new. There are notable examples such as VMF
[24]. However, these mappings do not explicitly use the lifecycle to identify the
semantics of the metadata elements. Metadata vocabulary mapping is primarily required
for the interoperability of metadata.

The Vocabulary Metadata Framework (VMF) is used for the mapping of vocabularies
from major metadata standards. VMF is designed as a tool to automate finding the ‘best
fit’ mapping between terms in controlled vocabularies in different metadata schemes
[36]. This means that, on one hand, we need to appropriately choose one or more
metadata standard(s) and define a metadata schema for a particular application system,
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and, on the other hand, we may need to combine different metadata standards to define
an application profile in accordance with the requirements given to the application
system. In addition, we may need to define crosswalks between metadata schemas for
data exchange.

Based on the observation about metadata schemas for archiving and preservation of
digital resources, we explain and propose a methodology to analyze metadata schemas
in order to help selection and combination of metadata schemas used throughout the
whole lifecycle, i.e. from creation to preservation and re-use. Specifically, we analyzed
the relationship between a resource task and available metadata schemas for digital
archiving and preservation.

A metadata standard is generally focused on resources from the viewpoint of the
purpose of description. Mapping metadata standards using each stage of a lifecycle is
not a suitable method. In order to analyze the features of archival metadata, we
examined the relation between the metadata standards and the stages of a lifecycle. We
propose a mapping method between metadata standards in order to link between the
different metadata standards and the tasks within the stages of a lifecycle. We did a
detailed analysis from the viewpoint of the task of a resource. This paper proposes a
framework to characterize descriptive elements of metadata vocabularies and improve
mapping among them.

First, we analyzed relationships between the lifecycle stages and the metadata
standards by an analysis of patterns based on the lifecycle. From the crosswalk and
mapping between metadata and the stage of a lifecycle, we examined the stages and
identified a stage for every element where an initial value of the element is given, a
stage where the value of the element is updated, and a stage where a particular metadata
standard is most frequently used. In the first research, we showed that a descriptive
element should be chosen appropriately and combined according to the task within the
stage of a lifecycle. And we have learned that no single metadata standard covers the
whole lifecycle.

Based on our first research, we proposed a Task model, a framework based on the
resource lifecycle for a more detailed analysis of the element sets and mapping among
them. Despite the fact that a metadata element is assigned value in a particular task, the
relationship between the element and the task is not explicitly defined in conventional
metadata standards. Descriptive elements are primarily defined as attributes of a
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resource and relationships between the resource and the tasks are not explicitly given as
a part of the definition but may be given as a part of the usage guidelines. Our first
study showed the need for metadata mapping over the lifecycle. However, contextual
information used in every task is rarely used in the mapping of metadata elements
which ignore the lifecycle.

In the second research, we proposed a task-oriented model based on a task-centric
point of view for more detailed analysis of the element sets. We clarified the viewpoint
of an 'Event' performed within a task, using the 5W1H attribute set (what, why, where,
who, when, how) and, used it in order to categorize a metadata element in the context of
each task where the element is used. The Task model and the 5W1H attribute set are
important to narrow the scope of mapping and categorizing in order to perform efficient
mapping between descriptive elements focusing on a task.

For this research, we used attribute sets from AGLS, AGRKMS, EAD & ISAD(G),
PREMIS, the archiving system of OAIS, and a set of attributes extracted from the
decision tree for a preservation process defined by the Digital Preservation Coalition
(DPC).

In order to show the features of archival metadata standards, the author thinks that an
analysis using various metadata standards shows a clearer difference when comparing
of metadata. So we have chosen AGRKMS, EAD & ISAD(G), PREMIS form as typical
standards in their particular domains. Although the AGLS, OAIS, and DPC attribute
sets are not designed as metadata schema for archiving or preservation, we have
included them as comparable objects in order to show the characteristics of archival
metadata standards. Also, in order to analyze the relationships between a resource task
and the metadata standards, we used the records lifecycle of NARA.

We examined the semantic definitions of each element to find what categorization
terms typically appear in the definitions, and then we classified every element into
5W1H categories. This paper shows the two mappings and classifications.

This paper is organized as follows. Section 2 describes and arranges a fundamental
concept - metadata standards for archiving and preservation of digital resources, records
lifecycle model, and literature reviews, as the background. Section 3 explains the
relation of a task and the metadata standard, and the definition - role, scope etc. - of a
resource task. Section 4 shows the feature analysis of archival metadata standards from
a viewpoint of a resource lifecycle, according to the first research. Section 5 explains
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about the feature analysis for interoperability of a metadata standard, and proposes the
basic models - the 5W1H categories and the Task model — and, shows several example
mappings among the standards, following the second research. In section 6 and 7, we
have some discussion and our conclusions.



2  Models and Standards for Archiving and Preservation

- Literature Reviews

2.1 Definitions and Descriptions

This chapter describes the definitions of terms used in this paper - Record, Record
management, Recordkeeping, Archives, Preservation, a Task and the Records Lifecycle.

A record is “recorded information, regardless of medium or characteristics, made or
received by an organization, and has value requiring its retention for a specific period of
time” [37]. In this dissertation, ‘resource’ is used as a term which has a broader meaning
of ‘record’ because some metadata schemas do not use the term ‘record’ but ‘resource’,
e.g. AGLS.

In the lifecycle of resources at an organization, a record is created, used and managed
by the policy, rules, guidelines given by the organizations. The records lifecycle is
composed of several stages, such as creation, management, appraisal, preservation and
so on. The records lifecycle is a model that shows tasks performed on a resource,
according to specific stages. In a stage of the records lifecycle, a process or operation is
performed on a resource in accordance with the content and purpose of each task. We
call these processes or operations ‘tasks’. A task can be an action such as Edit, Copy,
Search, Discard, Collect, Access.

Record management is “the systematic control of all organizational records during
the various stages of their lifecycle: from their creation or receipt, through their
processing, distribution, maintenance and use, to their ultimate disposition. The purpose
of records management is to promote economies and efficiencies in recordkeeping, to
assure that useless records are systematically destroyed while valuable information is
protected and maintained in a manner that facilitates its access and use” [19].

Created record is used and managed in record management. This step is called
Recordkeeping. Recordkeeping is defined as “the making and maintaining complete,
accurate and reliable evidence of business transactions in the form of recorded
information” [58]. A system that performs record management is a recordkeeping

system. A recordkeeping system is “a manual or automated system that collects,



organizes, and categorizes records, facilitating their preservation, retrieval, use, and
disposition” [67]. Records must be appraised, stored and preserved for long-term
archive. These steps are called Archiving and Preservation.

“An archives is a place where people can go to gather firsthand facts, data, and
evidence from letters, reports, notes, memos, photographs, and other primary sources”
[40]. Also, an archive is defined as a service “to transfer records from the individual or
office of creation to a repository authorized to appraise, preserve, and provide access to
those records” [57]. In archive step, record is managed by archives system. “An archive
system provides a full service, offsite, business records storage solution, which
empowers you to manage the document lifecycle from Source-to-Shred ™ [1].

Archival service performs to preserve resources for long-term in the archive step.
“Preservation encompasses the activities which prolong the usable life of archival
records. Preservation activities are designed to minimize the physical and chemical
deterioration of records and to prevent the loss of informational content” [39].
“Preservation is the means by which archives are protected for the use of present and
future generations. It is a word commonly used by record offices, libraries and museums
to describe the ways in which their collections are safeguarded and kept in good
physical condition. This can be done through a variety of measures aimed both at
minimizing the risk of loss of records and slowing down, as much as possible, the

processes of physical deterioration which affect most archive materials™ [53].

Record management

e )
: R dkeepi ! Archives e 1
: L iv
| necordkeeping 1 | Preservation |
1 | I |
! Use & ! Destroy & I I Re-use &
Create 1 i A . Store | Preserve | |
Manage ! ppraisal | | Reference
! 1
1 1 I |
. e ———— d
Lo oo oo 1

Figurel. Scope of Record Management



2.2 Record management

- Recordkeeping, Archiving and Preservation

2.2.1 Recordkeeping System - DIRKS

“The Designing and Implementing Recordkeeping Systems (DIRKS) is about
building more efficient and accountable business practices through the design and
encouragement of good recordkeeping across an organization” [59]. The DIRKS is
composed of a methodology and manual.

The DIRKS methodology is a clear and simple statement contained and outlined in
the Australian Standard on Records Management, AS 1SO 15489-2002. The DIRKS
methodology provides advice on how to identify appropriate recordkeeping strategies
[59].

“The DIRKS Manual is a product developed by State Records to explain in a
significant amount of detail how public offices can implement the methodology, in
order to improve their recordkeeping practices” [60]. The DIRKS methodology is
composed of eight steps, and the eight steps outlined in the DIRKS methodology is
explained in detail in the DIRKS Manual.

Eight steps in the DIRKS methodology are Step A - Preliminary investigation, Step B
- Analysis of business activity, Step C - Identification of recordkeeping requirements,
Step D - Assessment of existing systems, Step E - Identification of strategies for
recordkeeping, Step F - Design of a recordkeeping system, Step G - Implementation of

a recordkeeping system, Step H - Post implementation review.

2.2.2 Open Archival Information System - OAIS

Open Archival Information System (OAIS) is an international standard for
preservation of digital resources and is reference model of archival systems, defining
concepts and responsibilities essential for ensuring preservation of digital information.
The feature of OAIS is its categorization of information packages by their function
(Submission Information Package, Archival Information Package, Dissemination
Information Package) [14], [26].



An information package consists of “the digital object that is the focus of
preservation, along with metadata necessary to support its long-term preservation and
access.” There are comprised of three information package: the Submission Information
Package, the Archival Information Package, and the Dissemination Information Package
[11]. “The SIP is sent from the information producer to the archive, the AIP is the
information package actually stored by the archive, and the DIP is the information
package transferred from the archive to a user in response to an access request” [48].

The AIP is the version of the information package that is stored and preserved by the
OAIS. Within the AIP is an Information Object called the Preservation Description
Information (PDI). The PDI contains additional information about the Content
Information and is needed to make the Content Information meaningful for the
indefinite long-term. The OAIS reference model identifies four types of PDI: Reference
Information, Provenance Information, Context Information, Fixity Information [10],
[48], [54].

“The OAIS reference model is a conceptual framework for a digital archive. The
model establishes terminology and concepts relevant to digital archiving, identifies the
key components and processes endemic to most digital archiving activity, and proposes
an information model for digital objects and their associated metadata” [47].

The OAIS reference model is “a particular focus on digital information, both as the
primary forms of information held and as supporting information for both digitally and
physically archived materials” [50]. The OAIS reference model is designed as a

conceptual framework and, outlines the functions required to access information objects
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and guarantee efficient long-term preservation [14]. “The reference model provides a
framework for the understanding and increased awareness of archival concepts needed

for long-term digital information preservation and access” [34].

2.3 Selection of Digital Materials for Long-term Retention

- Decision Tree Interactive Assessment

The Digital Preservation Coalition (DPC) promotes information sharing and activities
for long-term access of digital resources to reduce the obstacles in the way of
preservation of resources. DPC has been working for preservation of digital resources
from various viewpoints, and has suggested the guidelines for digital preservation in the
Digital Preservation Handbook (DPH).

The DPC handbook provides an internationally authoritative and practical guide to
the subject of managing digital resources over time and the issues in sustaining access
to them. It will be of interest to all those involved in the creation and management of
digital materials.

DPH shows a decision process for the selection of digital materials for long-term
retention, which is called the Decision Tree. Clearly defined selection policies (decision
processes) will enable cost savings in terms of time taken to establish whether or not to
select and also potential costs further down the track of needing to re-assess digital
resources which are either in danger of becoming or are no longer accessible [17].

The Decision Tree may be used as a tool to construct and test such a policy for each
organization. The decision process represented in the tree should be addressed by each
policy for selection of digital materials for the long-term. The decision process shows
an evaluation process for the resources in the form of Questions and Choices [17]. The
Questions and Choices assist in the ultimate decision to accept or reject long-term
preservation responsibility.

The decision tree is composed of three sections - Rights & Responsibility,
Technology & Metadata, Documents & Costs. Each section is expressed as a sub-tree of
the whole process. The decision tree is composed of questions and answers - a question
is a node and an answer is an edge coming from the node. An advice may be attached to
a node as an answer to the question. And an advice may be attached to a node as an
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answer to the question.

As mentioned earlier, DPC has the character of ‘Process of selection and evaluation’
of digital materials for long-term retention, although the DPC attribute set is not
designed as a metadata standard. We need to evaluate a resource and to find suitable
technologies and strategies for long-term preservation. Therefore, such processes are
necessary to support tasks for digital archiving and preservation. The selection process
(policy) is also needed and used in the records lifecycle.

We used the decision tree (DPC attribute set) as a metadata attribute that represents
the selection stage in lifecycle. We explain the extraction of the metadata attribute from
the decision tree, in section 2.6.2.
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Figure3. Decision Tree of DPC
(From Decision Tree for Selection of Digital Materials for Long-term Retention of DPC)

2.4 Lifecycle of Records - NARA Lifecycle

Huge numbers of documents and records are created and disseminated everyday by
various organizations and institutions. All of those resources are created, used,
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preserved and destroyed in accordance with the management processes determined by
the individual organizations [41]. Each resource has a lifetime composed of a set of
stages known as a records lifecycle.

Creation

Maintenance and Disposition .| Arrangement
Use "] and Description

A 4
A 4

Continuing use |« Reference < Preservation <

Figure4. Lifecycle of NARA
(From What'’s a Record of NARA)

The model of the records lifecycle used in this paper is based on that of the National
Archives and Record Administration (NARA) of the US government. As shown below
(Figure 4), the NARA’s records lifecycle has seven stages defined independently from
any resource types, such as digital resources, official documents, archives and national
records, and also from any media types such as pictures, maps, photos, and videos. The
paragraphs below explain the stages of the NARA lifecycle.

1) Creation

Records are created by persons or departments that belong to various
organizations and institutions.
2) Maintenance and use
While in use, the record is collected, arranged and stored with similar records.

3) Disposition
Records are kept according to the record schedule in the organization. And a
record is evaluated at this stage. The records appraised are permanently
preserved in the National Archives.

4) Arrangement and description

Administrative information (metadata) is given to the records according to the
management policies of the National Archives.
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5) Preservation
Records should be preserved without losing anything. Meanwhile, there are
additional reasons to change the media.

6) Reference

Supply the records preserved to provide search and reference services.
7) Continuing use
Proper management and continuing use of preserved records is promoted.

In this study, we merge the last two stages of NARA’s lifecycle into one and define
the resource lifecycle model as shown in Figure 5 because both of the last two stages,
Reference and Continuing Use, mean use of the archived resources. This resource
lifecycle model was used for feature analysis and we used this resource lifecycle model
to define the Task model of the resource lifecycle.

Create

v

Use & Manage

v

Appraisal & Disposition

A 4

Store & Arrange

Preserve

A

Reference & Re-use

Figure5. Lifecycle of This Research

2.5 Metadata Standards and Tasks in the Lifecycle

A resource is affected by tasks in the lifecycle. The lifecycle includes several stages
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such as create, use, archive, preserve and so on. Tasks performed on the resources differ
by lifecycle stage. For example, a resource search can be performed at all stages but
revision is primarily done only in the creation stage in the case of records management.

There are several purposes of metadata schemas, such as resource discovery,
recordkeeping, archival, preservation, and resource management. The metadata is used
according to the content (or purpose) of each task in the lifecycle. For example, archival
and preservation metadata schemas are used primarily to manage resources in
accordance with the resource lifecycle.

As a resource is used in different tasks throughout the whole lifecycle, it is obvious
that we need a metadata to clarify what resource attributes should be described in
accordance with the tasks. That is, we need appropriate metadata schemas that
correspond to the lifecycle stages. Figure 6 shows the relationship between a task and
metadata schemas according to the lifecycle.

A resource is handled according to different tasks in each stage of lifecycle, and
described by various metadata elements. For example, resources created in the ‘Create’
stage is described using AGLS Metadata elements for searching, using and management,
such as Title, Creator etc. In addition, a resource in the ‘Preserve’ stage is described
using PREMIS for long-term preservation, with used metadata elements in previous
stages, e.g., AGLS Metadata, AGRKMS, EAD and so on. The relationship between

metadata standard and task are shown in detail in chapter 5.
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2.6  Properties and Characteristics of Archival Metadata

Each metadata standard for archives has its own set of elements and controlled
vocabularies. A typical metadata description contains elements such as title, creator,
related resource, history of resource. Technical metadata explains the technical features
of a resource, such as data for management, format, media, hardware and so on. The
paragraphs below show details of the descriptive and technical metadata.

As a typical metadata of archives and preservation, we analyze the features using four
metadata — EAD, ISAD(G), OAIS, PREMIS. ISAD(G) contains descriptive elements of
resources in an appropriate granularity, i.e., fond, sub-fond, series, file, and item. EAD
and OAIS have elements to describe intellectual content, structural features,
administrative and technology information. Intellectual content obviously needs
descriptive metadata and technology information is in technical metadata. Structural and
administrative information have both descriptive and technical features. PREMIS has
many elements to describe the technical features and structure of the digital resources.
Figure 7 shows the features of these four standards [4].

In this analysis for the metadata elements, we have shown that, on one hand, these
metadata schemas have common features, but on the other, they have different features
determined by their objectives and purposes. This means that it is crucial to select and
use appropriate metadata standards and combine them appropriately when designing a
metadata schema for a specific archival system. In other words, the crucial metadata

ISAD(G)

Descriptive

T OAIS

L
i EAD

Technical
PREMIS

Figure7. Characteristics of Metadata for Archiving and Preservation
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issues for the archival system are to create mappings between the lifecycle stages and
the metadata standards and to create mappings between the metadata elements of
different schemas used in the system. Therefore, a unified framework to enhance
interoperability of metadata standards is crucial for digital preservation and archiving

[5].
2.6.1 Metadata Standards for Archiving and Preservation

Describing a resource is “essentially about describing information resources using a

2

standard framework or set of principles.” Metadata is concerned with digital
information management, as an essential component of the evolving networked
information environment [2], and it is used to describe information that characterizes
data.

Metadata is an essential component of any good recordkeeping system, digital
preservation methods. Metadata also includes a wide variety of structured information
that can be used to identify, as used in the current context of recordkeeping [45].

“Metadata properly facilitate the long-term access of the digital resources by
explaining the technical environments needed to view the works, including applications
and version numbers needed, decompression schemes, and other files that need to be
linked to them, among others” [8].

Archival metadata is defined as the information to describe, manage and identify the
structure of digital resources in order to preserve the resources over time [25]. Also
preservation metadata provide much needed information required to manage the
long-term preservation of digital resources and is a strategy to provide sufficient
technical information about the resources [2], [8].

In this study, we used widely known metadata standards for recordkeeping, record
management, archiving and preservation. In order to propose a new model to clarify the
features of those standards, we have chosen AGRKMS, EAD, ISAD(G), OAIS and
PREMIS from these standards as typical standards in their particular domains — i.e.,
AGRKMS for record keeping, EAD for archives, and OAIS and PREMIS for digital
preservation. OAIS does not define a metadata element set in itself. We used the
element set of CEDARS preservation metadata as the CEDARS set was drafted in close
consultation with the OAIS reference model, to the extent that the elements borrow the
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concepts, terminology, and organization embedded within the OAIS framework.

In addition to these standards, we included AGLS and the DPC attribute set which are
not archival metadata standards but contain metadata elements used in the lifecycle —
AGLS for resource discovery, DPC for appraisal. The next paragraphs briefly introduce
these metadata standards referred to in this study.

1) AGLS

Australian Government Locator Service (AGLS) Metadata standard is to refer
descriptive information about resources, and it is known as resource discovery
metadata. AGLS Metadata was designed to facilitate, discover and search resources
by users online and, was used to improve the visibility and discoverability of
Australian government resources in the online environment.

AGLS Metadata Standard provides a set of metadata properties, policies and
guidelines defined for a particular application or implementation, and metadata
property set consists of 60 properties. AGLS Metadata Standard associated usage
guidelines to improve the visibility, manageability and interoperability of online
information and services. “This is for use by any organization or individual creating
or managing information sources or services that are locatable via the Internet. In
particular, it is intended for information about resources and services on the World
Wide Web”.

AGLS Metadata aims to improve the search of both digital and non-digital
resources supplied by the Australian Government, and resources include documents,

images, sound, video, physical objects, people and services [42].
2) AGRKMS

Australian Government Recordkeeping Metadata Standard (AGRkMS) describes
the “information about records and the contexts in which they are captured and
used.” This is information that the National Archives of Australia recommends be
recorded in records management systems and business systems to be consistent
with Records Management [31] and Metadata for Records [32], [33].

AGRKMS is based on the AGLS standard and sets out the type of recordkeeping
metadata [43]. AGRKMS differs from the first standard in that it is based on a
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multiple-entity model, allowing for the description of five separate entities - Record,
Agent, Business, Mandate and Relationship. “These entities recognized in the
multiple-entity model represent the major components that are present in everyday
organizational business, including recordkeeping.” It defines a basic set of 26
metadata properties and an additional 44 sub-properties that may be used to
describe these entities [44], [45]. Figure 8 shows, at a high level, the five entities
and how they are related in the AGRKMS schema, and the relationship entity is the
key [45].

]
BUSINESS ! MANDATE
RELATIONSHI

Figure8. High-level Five Entity Model
(From DRAFT AGRKMS Implementation Guidelines Version 1.0)

3) EAD

Encoded Archival Description (EAD) is an XML standard used to encode
archival finding aids in a networked (online) environment. Finding aids reflect the
hierarchical nature of archival collections and that provide a structure for describing
the whole of a collection - inventories, indexes, or guides that are created by
archival and manuscript repositories to provide information about specific
collections. In addition to the content description of digital resources, EAD has the
elements for structural description [5], [57], [65].

“EAD Elements section of the tag library contains descriptions of 146 elements
and the EAD tag set is used both to describe a collection as a whole, and also to
encode a detailed multi-level inventory of the collection. EAD is a metadata
schema for archiving digital resources, keeping compatibility with ISAD(G) and
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one of the guiding principles of EAD is to maintain compatibility with ISAD(G)”
[65].

The EAD aims “to create a data standard for describing archives, similar to the
MARC standards for describing bibliographic materials. Such a standard enables
archives, museums, libraries, and manuscript repositories to list and describe their
holdings in a manner that is machine-readable and therefore easy to search,

maintain, and exchange” [65].
4) ISAD(G)

The General International Standard Archival Description (ISAD(G)) was
originally designed for archived resources in traditional archives and is not specific
to digital resources. ISAD(G) is applied to descriptions of all kinds of resources in
archives, and it expresses the type of a resource, the source organization of the
resource, storage information of the resource and the history of the resource.
ISAD(G) also describes information about collection, storage period, usage, copy
condition, description element for context of resource, etc. [4].

ISAD(G) provides general guidance for the preparation of archival descriptions,
and “defines the concept of hierarchical structure and states which data elements
should be included at each level” [63].

ISAD(G) has 26 elements of which six are mandatory and rules. All elements of

ISAD(G) “covered by these general rules are available for use, but only a subset
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Figure9. Model of the Levels of Arrangement of Fonds
(From International Council on Archives)
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need to be used in any given description. The rules are organized into seven areas
of descriptive information for use at all levels of an archival catalogue (ldentity
Statement Area, Context Area, Content and Structure Area, Condition of Access
and Use Area, Allied Materials Area, Note Area, Description Control Area)”.

Figure 9 shows a hierarchical model of the levels of arrangement for the Fonds.
There are levels of description, appropriate to each level of arrangement. “There
may be a fond - level description, a series-level description, a file-level description
and/or an item-level description, such as a sub-fonds or sub-series” [29].

5) PREMIS

The Preservation Metadata and Implementation Standard (PREMIS) is a
metadata schema for preservation of digital resources and “is designed to be an
effective and inexpensive implementable tool that provides the metadata or
information needed to preserve digital information assets for the long term.”
PREMIS define a data model of instances which are subject to metadata description
for preservation and the data dictionary:.

The PREMIS data dictionary is the international standard for metadata to
support the preservation of digital objects and it defines preservation metadata as
the information a repository uses to support the digital preservation process [52].

“The PREMIS data dictionary has 22 metadata semantic units or data elements
(19 contain nested sub-elements) divided across entities.” Each semantic unit

Intellectual
Entities

Figure10. The PREMIS Data Model
(From PREMIS Editorial Committee)
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defined in the Data Dictionary is a property of one of the entities in the data model,
and the PREMIS data model consists of five entities — intellectual entity, digital
object, agent, rights and events [51], [69]. The PREMIS data model shows in the
Figure 10.

6) Preservation metadata elements for the CEDARS project

The CEDARS (CURL Exemplars in Digital ARchiveS) approach adopts the
OAIS information model (concepts and terminology) as an underlying framework
for their metadata. “The CEDARS metadata also is supplied by the Resource
Description element, which for the CEDARS project, is implemented as a Dublin
Core record. This record can be supplemented by any other existing metadata
records (e.g., MARC) associated with the digital object.” [47]

The CEDARS metadata scheme treats Reference Information as metadata for
resource discovery and includes descriptive, administrative, technical, and legal
information.

“The CEDARS metadata element set is intended to enable the long-term
preservation of digital resources. The metadata elements are intended to be
applicable to a broad class of digital objects, and divides Provenance Information
into three subcategories - History of Origin, Management History, and Rights
Management” [47].

Figure 11 shows “the highest level of the Cedars metadata structure. The highest

Information

Package

Preservation
Description
Information

Content

Information

Reference Context Provenance Fixity Repfresenténon Da?ta
Information Information Information Information Information Object

Figurell. The Structure of an Information Package
(From The Cedars Project Team and UKOLN)
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level object in the OAIS model is an Information Package”[64].

2.6.2 Decision Tree for Long-Term Retention of DPC

As previously mentioned, DPC provides a selection decision tree for long-term
preservation. The decision tree is composed of questions and answers in three sections —
a question is a node and an answer is an edge coming from the node. An advice may be
attached to a node as an answer to the question.

The decision tree does not have attributes as a metadata schema because it is not
designed as a metadata standard but it has a set of questions as a tool to help choose a
preservation strategy. The questions contain crucial semantic attributes to help choose
an appropriate technology or method for preservation at every decision point. Therefore,
a semantic attribute in a question can be transformed into a metadata attribute. Thus, the
answers to a question are the value of an attribute or a class of values for the attribute.

In this paper, the DPC decision tree, from which we extract metadata attributes, is
regarded as a metadata standard like other standards described in the previous section.
For the conversion of the decision tree into a metadata schema, we extracted phrases
from the questions and organized them into descriptive elements. The method of
extracting phrases from the question statements is as follows:

Selection 3

Do you need to acquire for other purpose, e.g., reference? Acquire for other purpose

" Technical 1
Is the resource in a file format you can manage now and in
the future, or can you negotiate for the source to supply
the reason in a manageable file format?

Manageable file format

" Documentation 1 k Documentation been
Has sufficient documentation been supplied (including supplied
metadata) ? (Including metadata)
Decision Tree’s question Description of re-composed items

Figurel2. Question and Attributes in the DPC Decision Tree
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1. Identify the semantic feature in each question that is a node of the decision tree one
at a time.
2. Extract a key word or a phrase from the question.
3. Reorganize the extracted key words and phrases from description elements of a
metadata schema.
In this way, we got 27 attributes from the set of questions in the decision tree. For
example, from a question in selection 3 of the decision tree in Figure 12 ‘Do you need

to acquire for other purpose? ’, we extracted the metadata element ‘Acquire for other

purpose’.
2.7 Models for Metadata Interoperability

A metadata schema for a domain should be based on a standard but it has to satisfy
the requirements of the domain. The application profile concept enables us to choose
appropriate metadata description elements from one or more base metadata vocabularies
in order to better meet such requirements. Selection of appropriate description elements
is component for designing metadata schemas for the application and for enhancing
metadata interoperability. It is crucial to be able to systematically map metadata
vocabularies to each other [6].

To define archival metadata schema for the system that created based on a specific
purpose, we need to select and combine properly the metadata in accordance to
requirement of archival system, i.e., it needs to define the application profiling.

Long-term preservation of digital resource is difficult using single schema in various
archival metadata that have each characteristic. In other words, this means that each
schema properly selects according to a specific application and metadata
interoperability among other system needs. Thus, we performed to metadata mapping
and classification from unified viewpoint to select properly the metadata in various
metadata, for long-term preservation of archival metadata in our study.

2.7.1 Application Profile

“An Application Profile is defined as a schema which consists of data elements drawn
from one or more namespaces, combined together and optimized for a particular local
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application” [28].

An Application Profile describes a set of metadata elements, policies, guidelines and
vocabularies that have been defined for a specific application, particular domain,
implementation, or object type. But “an Application Profile is not complete without
documentation that defines the policies and best practices appropriate to the application”
[68].

“An application profile is an assemblage of metadata elements selected from one or
more metadata schemas and combined in a compound schema”[18]. Metadata elements
in the application profile are drawn from elsewhere, from distinct namespace schemas
and cannot create new elements not defined in existing namespaces [28], [46].

“The purpose of an application profile is to adapt or combine existing schemas into a
package that is tailored to the functional requirements of a particular application, while
retaining interoperability with the original base schemas”[18]. For example, The Dublin
Core Metadata Initiative provided a framework for designing a Dublin Core Application
Profile (DCAP). A DCAP is a document (or set of documents) that specifies and
describes the metadata used in a particular application, and is designed to promote
interoperability within the constraints of the Dublin Core model [15].

Figure 13 shows Singapore Framework for DCAP. “The Singapore Framework for
Dublin Core Application Profiles is a framework for designing metadata applications for
maximum interoperability and for documenting such applications for maximum

reusability.”

Application Profile Usage
Guidelines

anr\Lmlc

Functional Domain i De: ption : S
Requirements wilt it

Model  (<gH Set Profile  [<24™_| Guidelines and,
Data Formats

on on

/ S
Metadata DCMI Abstract| _built | DCMI Syntax
Vocabularies Model Guidelines

Z S
Community
Domain Model:

Domain standards

on on

| RDF/S buit RDF I

Foundation standards

Figurel3. Singapore Framework of Dublin Core
(From Dublin Core Metadata Initiative)
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The framework defines a set of descriptive components that are necessary or useful
for documenting an Application Profile, and forms a basis for reviewing Application
Profiles for documentary completeness and for conformance with Web-architectural
principles [46]. A fundamental issue of the DCMI Application Profiles from the
standpoint of this study is that it does not covers interoperability issues along the
records lifecycle or archival process.

2.7.2 Vocabulary Mapping Framework

In the metadata community, Vocabulary mapping is a crucial technology in the
Semantic Web environment. “The Vocabulary Mapping Framework (VMF) is to
provide an important technology for mapping the vocabularies of metadata standards”
[24].

The VMF Project is “to create an extensive and authoritative mapping of
vocabularies from major content metadata standards, creating downloadable tool to
support interoperability across communities.” The project is intended to be an
expansion of the RDA/ONIX framework for resource categorization [24].

The VMF was developed to improve metadata interoperability based on Semantic
Web technology. The VMF provides mapping among some major standards, e.g.,
Dublin Core, RDA, and LOM, and “the scope of VMF is not limited to these schemes
and standards, but these are the initial focus, and many of them have representatives in
the VMF project” [35]. The VMF aims to provide to automatically compute the best fit
mapping between terms in controlled vocabularies in different metadata schemas and
message (in the standard and, in principle, proprietary) [35], [36].

2.8 Related Works

This section presents several studies related to our study. The paragraphs below show
related studies in metadata for archiving and preservation, metadata for semantic
mapping, metadata interoperability, and records reference model, and add to related
standards
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2.8.1 Related Researches

1)  Metadata for Digital Preservation: A Review of Recent Developments

Michael Day (2001) describes recent developments relating to digital
preservation metadata and introduces digital preservation problems, and the
importance of metadata for preservation strategies. Specially, the paper explains
features of ‘Library-Based Projects’, and projects that relate to preservation,
archives and metadata formats for recordkeeping. It also describes the taxonomy of
the Information object class defined by ¢ The OAIS Reference Model ° and some
developments in the records domain and archives [16].

We referenced various definitions, descriptions, projects and metadata for
recordkeeping from the paper. To review the digital preservation and research on
the importance of metadata for preservation can help us make it clear for our study
background.

2) Create Once, Use Many Times: The Clever Use of Recordkeeping
Metadata for Multiple Archival Purposes

Joanne Evans et al (2005) analyses and explores the development of metadata
for multiple archival purposes and relevance to future archival systems using the
Clever Recordkeeping Metadata Project (CRKMP).

CRKMP examines the subject to create and share metadata automatically
between business systems, record keeping systems, and archival systems. The paper
offers a good example of metadata use in the whole records lifecycle. This project
explains the interoperability, and the theory of the Records Continuum as a
conceptual framework [21].

The theory of the Record continuum is used as a conceptual explanation. And
recordkeeping metadata, ISAD(G), EAD and Australian Recordkeeping Metadata
Schema etc are also refers to. The relation of the records continuum and metadata
for recordkeeping and archives is not mentioned in the paper. Through this paper,
we refer to the role, definitions, description of recordkeeping system or record
management system, and interoperability. We learned the importance of
recordkeeping system for integrated systems, and metadata interoperability through
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the CRKMP.

3) Practical Issues in Applying Metadata Schemas and Controlled
Vocabularies to Cultural Heritage Information

Murtha Baca (2003) focuses on the selection of appropriate metadata schemas
for Cultural Heritage Information. It describes the metadata mapping and
crosswalks among various element sets such as CDMA, EAD, MARC, and VRA
Core. And the paper focuses on the combination of controlled vocabularies and
classification systems [3].

Our study used the definition of metadata mapping and crosswalks from the
paper. We referenced the description about ‘Selection of metadata schemas’,
‘Metadata mapping and crosswalk’, through sample mappings of each metadata

schema for museum, bibliographic, archival and Web resources.

4) Metadata Elements for Object Description and Representation: A Case
Report form a Digitized Historical Fashion Collection Project

Marcia Lei Zeng (1999) discusses the application of existing metadata formats to
a historical fashion collection and develops a catalog for digitized historical fashion
collection objects. Three schemes — AACR, Dublin Core, and Visual Resources
Associations (VRA) core — were used in this study. The paper describes how to
choose, compare and use the different elements of metadata schema for the creation
of catalog [70].

Metadata interoperability is an important aspect in our research. So, we
referenced the explanations and concepts about metadata interoperability, and
examined metadata mapping methods in this paper. The significant difference is
that our study is based on the resource lifecycle which is an essential aspect of

metadata for archive and preservation.

5) A Methodology for Sharing Archival Descriptive Metadata in a
Distributed Environment

Ferro and Silvello (2008) discuss how to exploit widely accepted solutions for
interoperability. It shows a methodology for creating sharable archival description
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metadata which exploits the synergy between the OAI-PMH protocol and the DC
metadata format. Also, the paper presents a methodology for mapping EAD
metadata into DC metadata records without losing information [22].

Definitions of archives and archival description, descriptions about EAD,
OAI-PH and DC etc, we referenced these descriptions and the proposed
methodology for our mapping.

6) Metadata Interoperability and Standardization : A Study of Methodology
Part 1

Chan and Zeng (2006) studies interoperability problems with multiple metadata
schemas, such as having the same subject domain and resources of the same type. It
then explains three levels — Schema level, Record level, Repository level - from the
same interoperability viewpoint. The six methods - derivation, application profiles,
crosswalks, switching-across, framework and registry - are explained to show
metadata interoperability with examples [12].

Metadata interoperability, Application profiles etc are very important aspect for
the mapping and classification in our study. We referenced definition and
description about the metadata interoperability, application profiles, crosswalks and
metadata interoperability projects of different levels in the paper.

7) The Semantic Mapping of Archival Metadata to the CIDOC CRM
Ontology

Bountouri and Gergatsoulis (2011) describes the semantics mapping of EAD to
the CIDOC Conceptual Reference Model ontology and also defines this mapping.
The research presents the relationship between the semantic hierarchies and the
mapping of EAD to three hierarchies (Hierarchy of Linguistic Objects, Hierarchy
of Physical Objects, and Hierarchy of Information Objects). Also, it expresses the
mapping using a tree-based hierarchical structure [9].

Although, this is not related to our research directly, it helps us learn and be able

to integrate various viewpoints and methods of mapping.
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8) Semantic Interoperability across Digital Image Collections: A Pilot
Study on Metadata Mapping

Park (2005) explains the issues of semantic interoperability of concept
representations across digital collections and presents a semantic mapping between
cataloger-defined names and DC metadata elements. The comparison and analysis
was conducted using 20 digital image metadata templates and 659 metadata item
records in a pilot study. They were mapped using CONTENTdm software and
represented the usage of DC metadata elements by three digital image collections
and figures [48].

Our study performed the classification using semantic mapping. We referred to
the ‘semantic mapping and, the mapping between cataloger-defined names and DC
metadata elements’ in the paper.

9) A Survey of Techniques for Achieving Metadata Interoperability

The survey by Haslhofer and Klas (2010) describes the metadata used in current
information systems and its concepts. And then, metadata interoperability and its
problems are explained. Especially, the metadata is divided into four blocks using
four viewpoints - metadata, model, meta model, meta-meta model [27].

According to each of these four blocks, various metadata standards and metadata
mappings and their techniques are explains in a study of metadata interoperability
from different viewpoints. The mappings that we have created among the metadata
standards improve interoperability of the metadata standards. This survey paper
gives hints to compare and mapping between metadata schemas performed in the
study described in the paper.

10) Interdisciplinary Contents Management Using 5WI1H Interface for
Metadata

Keiko Shimazu et al (2006) studies a metadata exchange interface for
interdisciplinary content-sharing. The paper shows the interface module which
converts tag-labels using 5W1H categories. In this paper, the interface for the
metadata abstraction module for contents-circulation across various disciplines was
designed using the concept of 5W1H, a representative result of communication
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study in the field of sociology. 5W1H, which stands for each initial letter, was
proposed as the standard solution [56].

Our study uses the Task model and 5W1H categories to identify the contexts of
the resources which are the objectives of metadata descriptions. This is a unique
feature of this study in contrast with those works surveyed in survey papers and
those listed in the paragraphs above. Especially, we examined the usage of 5W1H,
and the metadata abstraction module using 5W1H - the metadata labels (of Dublin
Core) to 5W1H, the labels of noun types to 5W1H.

11) A Metadata Lifecycle Model for Digital Libraries: Methodology and
Application for an Evidence-based Approach to Library Research.

Chen et al (2003) describes and proposes the Metadata Lifecycle Model (MLM).
The paper introduces MLM as a methodology of whole process of metadata
provision for digital libraries. The MLM involves a ten-step process by which
digital library projects can design and implement metadata provision. The purpose
of the model is to achieve a consistent method for developing metadata for digital
library projects, and to conduct a content-based analysis for digital collections [13].

In our study, we proposed and used the records lifecycle model and the Task
model to carry out a feature analysis of metadata elements. Through the metadata
lifecycle model that is provided in this paper, we discovered the various views of
lifecycle models and we referred to them. We also learned about the metadata
analysis which uses the MLM.

2.8.2 Related Standards

In addition to the standards mentioned in section 2.6, the following standards are

often used for archiving and preservation. They are not used for the comparison in this

research as METS is a container oriented standard and MoReq2 is a comprehensive

model for records management.

1) METS

The Metadata Encoding and Transmission Standard (METS) schema is “a
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standard for encoding descriptive, administrative, and structural metadata regarding
objects within a digital library, expressed using the XML schema language of the
World Wide Web Consortium” [66].

The METS is based on experience by EAD and, expresses the structure and the
contents of a digital resource. It can also be used as an information package of the
Open Archival System (OAIS) which determines the reference system for
preservation of a digital resource [4]. The METS provides “a framework for
incorporating various components from various sources under one structure and
also makes it possible to glue the pieces together in a record. It thus provides a
framework for combining several internal metadata structures with external
schemas. It is a standard that provides a method to encapsulate all the information
about an object — whether digital or not” [62].

2) MoReq2

Model Requirements for the Management of Electronic Records 2 (MoReg2)
builds on the earlier MoReq, published in 2001, by providing an evolutionary
development that incorporates technological and other developments. The metadata
model, MoReg2 is “intended for use throughout the European Union, though in
practice it can be applied elsewhere” [38].

MoReqg2 is an important standard for the management of electronic records.
MoReq2 describes the capabilities of an electronic system that manage records, and
is the specification that extends beyond pure records management into electronic
document and records management (EDRM) and the management of other forms of
content [61], [23]. MoReq2 consists of a formal specification of requirements for
software systems that are capable of generic electronic records management system
or services, accompanied by testing documentation and related information [55],
[20]. The MoReqg2 specification focuses mainly on the functional requirements for
the management of electronic records by an Electronic Records Management
System (ERMS). The MoReg2 metadata model is intended to be consistent, to the
extent possible, with the following international standards, and is described in terms
of a minimum set of metadata elements. These elements are those that the ERMS

must be able to export, import, and process [20].
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3 From Resource-centric to Task-centric View of Metadata

Schema

A resource may be affected by a task performed in a lifecycle stage - for example, in
the Appraisal & Disposition stage, a resource disposed may be revised in the appraisal
process in accordance with the preservation policy of the given archive. Metadata
should be able to record the change of the resource as the lifecycle stage proceeds. Thus,
the metadata elements are assigned values or updated in the lifecycle stages. Most
metadata standards are designed in accordance with the lifecycle stages where the
metadata standards are applied. However, most metadata standards make no mention
about the resource tasks. FRBR (Functional Requirements for Bibliographic Records)
which is defined as a model for bibliographic description includes some generic tasks
and metadata elements (i.e., metadata attributes) used in those tasks, e.g. title-of-work is
required to find a work.

FRBR shows the four generic tasks - find, identify, select, and obtain — to explain
the relationship between the attributes and tasks [30]. Figure 14 show the mapping of
four generic tasks and Work (one of four elementary attributes) in the entity-relationship
model. “Each task is in turn broken out into four sub-tasks defined in relation to the

User task L) \

of FRBR / Find Identify Select Obtain
Metadata w4
7 S S S s
Attributes |2 | 2 |8 e
2|3 Sl g s| & S| &
2|2 2| 8 2| & 2| &
«| 8| =| 8| £ =| 8| & «| 8| £
A E|5|5|s| 5| 8| 5| s|E| 5|5 =s|5|&5|5]|¢
s|S (S| s=s|F|===s|FS=|2=2a ==
Attributes of a work
Title of the work L - |
Form of work

a
ol

Date of the work

Other distinguishing characteristic

Intended termination o -

Intended audience

Context for the work
Medium of performance =] =] =]
(musical work) (note 1)
Numeric designation o o
(musical work) (note 1)

Key (musical work) (note 1) © o

Coordinates (cartographic work) o - -

Equinox (cartographic work) a =} a

Figurel4. The Mapping of User Task and Attributes in the FRBR
(From IFLA Study Group on the Functional Requirements for Bibliographic Records)
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entity on which the task is focused (i.e., find work, find expression, find manifestation,
find item, etc.). The symbols (m=High value, o=Medium value, o=Low value) used in
the tables indicate the relative value of each attribute or relationship in supporting a
specific user task focused on a particular entity” [30].

FRBR User Tasks are included in a stage between resource creation and use in the
lifecycle because of the nature of bibliographic description. User Task shows the
relationship of metadata attributes and a task using the importance of metadata value, by
applying to a task the metadata that describes a resource. FRBR User Task shows the
metadata attribute is related to resource task. In addition, this means that we can show
metadata attributes from task-oriented viewpoint.

Figure 15a shows the metadata elements (title, creator, language, date, signature,
relation and so on). This means that metadata elements are designed from a
resource-centric view. As mentioned above, we use the relation between metadata and
tasks to identify features of metadata schemas in this study. So, we examine metadata in
each stage of the lifecycle from a task-centric view. Figure 15b shows the FRBR User
Tasks in the lifecycle. Figure 15c shows some metadata elements and their related
stages in the lifecycle.

For example, ISAD(G): level of description is an element that describes the level of a
resource for archiving. If this element applied to a stage in the lifecycle, it should be
included and used in the storing or archiving stage. For another example, reason for
creation of EAD expresses the reason why the resource is created. This element applies
to the creation stage in the lifecycle. In other words, a resource is examined in every
stage of task of lifecycle for the tasks in the stage.

In general, a metadata standard is defined from a resource-oriented viewpoint in
accordance with the purpose of the standard. On the other hand, each metadata element
is used in a task at a lifecycle stage. The task-attribute relationship given in FRBR is a
well-known example of the relationship. The task-attribute relationship is useful to
clarify the feature of a metadata standard from the viewpoint of tasks performed in the
resource lifecycle stages. Task oriented view of metadata standards is advantageous to
define mappings between metadata standards along with the lifecycle stages.
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4 Feature Analysis of Metadata Schemas based on Lifecycle

In our first study, we showed a simple feature analysis based on the type of
description elements and the relationships between the description elements and the
lifecycle stages [5]. This section briefly shows the feature analysis of archival metadata

schemas from the Viewpoint of Records Lifecycle.

4.1  Viewing Differences from Descriptive Elements

As the first research, the author performed element mapping and analysis of archival
metadata from a viewpoint of lifecycle, in order to analyze the feature of metadata
standards.

Mapping of metadata standards into the records lifecycle is examined to explicitly
extract and compare the features of metadata schemas used in digital archives and
preservation. For the mapping, it is necessary to extract descriptive elements from a
metadata schema, and then to examine in which stage of the lifecycle the value of each
element is determined.

During a workflow that takes place according to a metadata standard, a metadata

element is created at some point and used in the whole records lifecycle. Therefore, the

Metadata for Records Management Lifecycle of Records
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Figurel6. Lifecycle and Metadata Standards for Archiving and Preservation
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author used the viewpoint of ‘Creation and revision (updater) of metadata’. We define a
Creation Stage and Update Stage of a metadata element in the records lifecycle as the
stage where the metadata element is given an initial value and revised, respectively. The
creation and update stages are called a primary stage of the metadata element.

A metadata element may have one or more primary stages. For example, as the value
of creator element of a resource is determined when the resource is created, the primary
stage of the creator element is the first stage of the lifecycle, i.e. “create” in Figure 16.
Even if the creator element is very frequently used in the later stages, the primary stage
is “create”. If the value is revised or updated in a later stage in the lifecycle, the stage is

also a primary stage of the element.

4.2 Analysis Method

In order to analyze descriptive elements into a corresponding stage of the lifecycle,
we carried out classification and mapping, using the following method.
(1) Analyze the feature of metadata standard.
For example, preservationLevelDateAssigned of PREMIS
Before analyzing descriptive element, PREMIS is metadata standard for
preservation of digital objects and is use in the preservation stage of records
lifecycle basically.

(2) Find and classify a corresponding keyword or a related meaning from the value

of descriptive element.

For example, preservationLevelDateAssigned of PREMIS defined “The date,
or date and time, when a particular preservationLevelValue was assigned to
the object”. This element means not only the period which determines a
preservation level, but also the period which changes the preservation
demand and policy etc of repository. Thus, we decided this element as a

preservation stage of lifecycle and classified it.

Mapping metadata standards into the records lifecycle is done in two steps:

Stepl. Extract every metadata element from each metadata schema standard one by
one, and determine the primary stages in the records lifecycle for the

element.
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Step2. For each metadata schema, determine its primary stage set in the lifecycle
where the primary stage set means a set of stages in which the majority of the
metadata elements are given their values or revised. This step requires over
viewing of the metadata element sets across the stages of the lifecycle.

Following the steps shown above, we examined all of the six schemas (AGLS,

ISAD(G), EAD, OAIS, PREMIS and the DPC’s Decision Trees). The full result is
shown Appendix 1, 2, 3 and the following sections explain the Step 1 and 2 in detail.

Creation Stage Create

i

A

AGLS:Element A

Update Stage ‘>[ Use & Manage ]
Decision Tree: Elem(@\
ISAD(G): EIementD\[ Appra|53| & Destroy ]
. \ "~ ~
EAD:ElementD D= — [ Store & Arrange ]

/\

OAIS:Element E TASs
Preserve

ATATATA

PREMIS:Element F *
[ Reference & Re-use

Descriptive item Lifecycle

Figurel?. Classification Criteria of Metadata Standards into the Records Lifecycle
using the Step 1 and 2

4.3 Mapping to Determine the Primary Stages in the Lifecycle

1) Step 1. Extract Descriptive Elements of Metadata Standards for Records
Management, Archives

This section shows analysis of a metadata element extracted from each metadata
standard. Because every schema has many elements, this section shows the analysis
using examples. Each element shown in the paragraphs below is given its primary
stages in two aspects — Creation and Update. Creation shows a stage where initial value
of the element is given and Update shows a stage(s) where the element value is changed

or updated.



(1) AGLS Metadata

We select an element named Availability as an example. Availability is primarily used
for non-digital resources, provided information on how the user may acquire physical
accesses to a resource. Because this element explains the availability of resources in the
real usage environment, we classify the stage of this element as Use & Manage. The
value of the element is updated in Appraisal & Destroy and Reference & Re-Use. Table
1 shows the summary of the primary stages for Availability.

Tablel. An Example of AGLS Metadata

Element of AGLS Metadata : Availability

Point of view Lifecycle Stages
Creation Use & Manage
Update Appraisal & Destroy, Reference & Re-Use

(2) Decision Tree

Acquire for other purpose is used as an example element of the DPC Decision Tree.
As mentioned before, the descriptive element of the Decision Tree is re-composed by
re-phrasing a question at a node. Acquire for other purpose explains appraisal for other
purpose in resource selection. This element was classified in the appraisal stage, i.e.,
Appraisal & Destroy. As the Decision Tree is not a metadata scheme, Decision Tree
does not include a revision of the element value.

Table2. An Example of Decision Tree

Element of Decision Tree : Acquire for other purpose

Point of view Lifecycle
Creation Appraisal & Destroy
Update Not Applicable
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(3) EAD

Archdesc gives a description about a resource - contents, contexts, scopes and so
forth. The element value is determined in Create. Then, it is to be updated in Appraisal
& Destroy, Store & Arrange and Preserve. This is because each time a resource is
processed in an archival system the description of the resource may be subject to

change.
Table3. An Example of EAD
Element of EAD : archdesc
Point of view Lifecycle
Creation Create
Update Appraisal & Destroy, Store & Arrange, Preserve
(4) ISAD(G)

Level of Description is an element that expresses units of resource, which is divided
into Fond, File, Item and so on. A unit of the resource may be changed if related
resource(s) are added or removed.

A value for Level of Description is set in the Create stage of the Lifecycle, and
updated in the step of Use & Management that confirms the related or subordinate
resources, while using the resource. The value is updated in the steps in archival phases
-Appraisal & Destroy, Store & Arrange, Preserve and Reference - where archives may
change the values in accordance with their policy and changes in the time line.

Table4. An Example of ISAD(G)

Element of ISAD(G) : Level of Description

Point of view Lifecycle
Creation Create
Update Use & Management, Store & Arrange, Appraisal & Destroy,
Preserve, Reference & Re-use
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(5) OAIS

Change history before archiving describes the change history of a resource before it
is deposited in an archive. The value of this element should be set in Store & Arrange
and may be updated in Preserve.

Table5. An Example of OAIS

Element of OAIS : change history before archiving
Point of view Lifecycle
Creation Store & Arrange
Update Preserve
(6) PREMIS

Creating Application describes the applications used when a digital object was
created. For this reason, the value of this element is determined in Create, and then,
updated in Store & Arrange and Preserve where the digital object may be migrated to a

new environment.

Table6. An Example of PREMIS

Element of PREMIS : creating Application

Point of view Lifecycle
Creation Create
Update Store & Arrange, Preserve

We took out every descriptive element from the metadata schemas, and mapped them
to the records lifecycle stages in order to determine the primary stages of each element.
Based on this investigation, we analyzed the relationship between each metadata
standard and the lifecycle stages. Appendix 1, 2 and 3 shows the relationships between
elements and the primary stages of the schemas. In these three tables, all elements of the
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metadata are shown where Roman and Italic fonts mean Creation and Update,
respectively.

Figure 18 shows a summary of the analysis presented above. We have applied the
analysis method above to all elements of the six schemas and summarized the result in
the schema, mentioned in the next section.

AGLS Metadata : Availability Create

Decision tree : Use &Manage

Acquireforotherpurpose +

EAD : Archdesc Appraisal &Destroy

ISAD(G) : Level of description Store & Arrange
| OAIS: —_—

Changehistorybeforearchiving S Preierve Creation
" PREMIS: \ ~ ; & o
. CreatingApplication.. J Reference &Re-use Update

Descriptive item Records Lifecycle

Figure18. An Example of using the Records Lifecycle for the Description Elements

2) Step 2: Determine Primary Stages for Metadata Standards

Based on mapping performed in the step 1 and feature of metadata standard, this
section shows lifecycle stage that mainly expresses all metadata elements and each

metadata standard.
(1) AGLS Metadata

AGLS Metadata is composed of a description about resources according to their
contents for searching. In the lifecycle, we found that AGLS Metadata mainly expresses
Create, Use & Manage, and Reference & Re-Use. This is a very natural result because
the first two stages are not necessarily related to long-term archiving but to general
resource discovery and management, and the last stage is for users who want to find and
use resources in the archives. Also, archival metadata schemas have a small set of

general descriptive metadata like the ones on AGLS.
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(2) Decision Tree

DPC'’s decision tree was made as the selection policy of a resource. The element set
created from the DPC’s decision tree (chapter 2.3) is composed of descriptive elements
about the evaluation of the resources. Therefore, these elements are used only in
Appraisal & Destroy and Store & Arrange. This crispness is the feature of the decision
tree compared with other metadata schema standards.

(3) EAD

EAD mainly has descriptive elements that express the appraisal of the resources,
history, origin of resources, and relative information. As elements of EAD are mainly
for evaluation and basic description for archives, many elements for Appraisal &
Destroy and Store & Arrange and some elements for Preservation are included.

(4) ISAD(G)

ISAD(G) is similar to EAD, but it does not have so many elements for Preservation
as EAD has. ISAD(G) has elements that express bibliographic information and
administrative information for archives such as management, use of resources, history
information, and so forth. Thus, ISAD(G) is linked to Appraisal & Destroy, and
particularly to Store & Arrange. On the other hand, the first two stages of the lifecycle
are also connected.

(5) OAIS

OAIS has elements to express collection and history of digital objects. On the other
hand, it has many elements to express technological and structural contents. OAIS has
many elements for re-using resources. This is because dissemination of archived
resources is a part of the OAIS reference model. Thus, OAIS covers Appraisal &
Destroy, Store & Arrange, Preservation, and Reference & Re-Use.

(6) PREMIS

PREMIS have many elements that express technological features for preservation of
digital resources. Significant difference from other metadata schemas that are connected
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to more than one stage in the lifecycle is that PREMIS is concentrated into
Preservation.

In the first study, we mapped the lifecycle stages to metadata elements extracted from
the metadata standards. In this mapping, for every element extracted from metadata
standards, we determined the primary stages where the element value is initially given
or revised. Table 7 shows the statistics of the mapping.

In Table 7, the numbers show the percentage of elements of each standard whose
values are initially given or revised in a corresponding stage of the lifecycle. For
example, in the case of EAD, Appraisal & Destroy, Store & Arrange and Preserve
stages are the primary stage for 14%, 33% and 20% of the elements, respectively. On
the other hand, 24% elements are determined their values in the first two stages. This
shows that EAD is oriented to resource organization in the archival storages rather than
resource discovery and management in live resource repositories used in the early
stages of the lifecycle. AGLS is primarily designed for resource discovery and access,
which correspond to the first two stages of the lifecycle. In this study, however, the table

shows AGLS is used in the whole lifecycle as a finding aid throughout the records

lifecycle.
Table7. Metadata Standards shown by Figures (%)
Metadata

Lifecycle AGLS DPC EAD ISAD(G) OAIS PREMIS
Create 18 11 11 1 5
Use & Manage 30 13 6 2 22

Appraisal& Destroy 5 61 14 15 13

Store & Arrange 16 39 33 43 30 21
Preserve 13 20 19 39 45
Reference & Re-use 18 9 6 15 7

As shown in Table 7, the primary stages are spread over the lifecycle but there is a
peak in the Use & Manage stage. More importantly, appendix 3 shows that there is a
clear split between Create stage and Update stage. This shows that the values initially
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given, are used for discovery in the first two stages of the lifecycle and the values may
be revised for maintenance at archives. Thus, we can identify the overall features of the
metadata standards shown in Figure 18 from the statistics shown in Table 7.

Every metadata schema is related to all stages of the lifecycle except the decision
tree. Figure 19 shows the overall relationship between the schemas and the records
lifecycle. The figure shows the high-density parts where many elements are connected
to a specific stage. For example, AGLS has many elements connected to Create, Use &
Manage, and Reference & Re-use. The paragraphs below show the analysis of each
standard.

Figure 19 is useful to view the stages where crosswalks between metadata schemas
are efficiently performed. This is because it helps us identify the correspondence
between elements of similar meanings by showing the correspondence of elements to
lifecycle stages. Thus, new viewpoint to enhance interoperability of the archival
metadata schemas are given.

AGLS DPC EAD ISAD(G) OAIS PREMIS

Create . aE : . :

Use & Manage - E . E . E .
Appraisal & Destroy | = E . . E . E . E
Store & Arrange : . - : E

L] n '
Preserve : : I
.

Reference & Re-use

Figurel9. Stage of Lifecycle shown by Metadata Description Elements
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4.4  Consideration

Metadata standards for archiving and preservation of digital resources are various.
However, each metadata standards has its own feature in accordance with its primary
application. We have examined the metadata for preservation and archives of digital
resources from the viewpoint of mapping between the metadata standards and the
records lifecycle. In our research, we first started our study with a simple question “Is it
possible to preserve resources long-term only by one metadata schema?” and another
question “Is it possible to design a unified framework for metadata standards for
archiving and preservation?” As a result the detailed examination of the metadata
elements, we clarified the features of the standards from the viewpoint of relationships
between the elements and the lifecycle stages.

The unified framework to identify the features of archival metadata standards
proposed in the first study is useful to combine different archival metadata schemes in a
single system because it is straight forward to find stages where mappings between
different standards are heavily required. Thus, this unified framework is advantageous
to enhance interoperability between the archival metadata standards.

Mapping between metadata schemas is a crucial issue because we are frequently
required to unify metadata databases and because metadata mapping is required in the
long-term preservation process. However, on the other hand, we know that metadata
schema mapping is an expensive task. Our second research is to define a framework to

help systematically map metadata elements for preservation.
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5  Facet Analysis of Archival Metadata Schemas for Metadata

Interoperability

5.1 Introducing a Task-centric View of Archival Metadata Standards

Mapping between metadata standards is an expensive but often unavoidable task to
enable metadata use across organizations. As metadata elements are defined primarily
for describing resources, each element expresses an attribute of a resource or a
relationship between the resource and other resources. This means that there is no
systematic way to use the resource lifecycle information in the mapping in spite of the
fact that every metadata standard has lifecycle dependent features as shown in Chapter
4,

From the feature analysis discussed in the previous chapter based on the resource
lifecycle, we have learned that we need to use not only the semantic description given in
the definition of a metadata element but also the context information of the element
which can be obtained from the lifecycle.

In our second study which is presented in this chapter, we introduce a task-centric
view of metadata elements in order to create metadata mappings across the lifecycle
stages. In the rest of this chapter, we describe a task-based model of the resource
lifecycle, which we call the Task Model. Then, we define a task-centric view of
metadata elements and we introduce 5WI1H categories to characterize metadata

elements for a task-oriented semantics analysis of the metadata elements [7].
5.1.1 Task-oriented View of Records Lifecycle — Task Model

The records lifecycle defines stages of records — from creation at offices to
preservation in archives. In order to examine in detail the relationship between resource
and each stage in records lifecycle, we propose the Task model. The Task model is
defined in parallel to the records lifecycle.

The Task Model is a model that is created based on the records lifecycle. The Task
model is proposed in this study in order to analyze metadata standards in detail from the
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Figure20. Task Model

viewpoint of the tasks performed in each stage of the records lifecycle. In this model,
task groups, which are composed of several tasks and linked to resources, are associated
with the lifecycle stages. The records lifecycle briefly describes what tasks are
performed in each stage but it is not clear how the resource attributes are used in the
stages. On the other hand, the Task model is more descriptive than the lifecycle because
each task in the groups indicates attributes of resources used in the task. .

As shown in Figure 20, the Task Model defines the tasks performed in each stage of
the records lifecycle. The Task Model is composed of six task groups (T1-T6) defined
as follows,

Task 1: Creation tasks: Tasks used for initial creation including those for the
approval process,
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Task 2: Primary Usage tasks: Tasks for primary users to find and browse resources,
Task 3: Appraisal and Retention tasks: Tasks to select and discard resources,
Task 4: Archival Transformation tasks: Conversion and transformation tasks for
archival storage,
Task 5: Preservation tasks: Maintenance tasks for archival storage, and
Task 6: Archival Usage tasks: Tasks to find and use archived resources
The lifecycle stages are shown to the right of the Task model in Figure 20. The Task
model complements the lifecycle model in the aspects of tasks performed at each stage
of the lifecycle and explicitly shows the transition in status of the resources.

5.1.2 Task-centric View of Metadata Schemas

As a resource is used in different tasks throughout the whole lifecycle, it is obvious
that we need a metadata model to clarify what attributes of a resource should be
described in accordance with the task groups. However, in conventional
resource-centric metadata models, it is not clear which metadata element is used in a
particular task or stage.

Figure 21a and 21b show a resource-centric and a task-centric view of metadata
standards. Figure 21a illustrates a metadata element which describes one resource using

Task 1

4 N )
Resource Metadata Metadata A Task2 1> Resource

<
<

’é
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[ AGLS : Date ] [ AGLS : Date
— |

AGRkMs: Format ] [ AGRkMs: Format
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¥

?_/ﬁ_/*/
/
/
/
/
/

[ PREMIS: Size ] [ PREMIS: Size
Task 4

® ® \ v
L ® AN ® J N Tasks 9
Task 6
a. Resource centric-view of Metadata b. Task centric-view of Metadata

Figure21. Resource and Task-centric View of Metadata
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elements adopted from AGLS, ARGKMS and PREMIS. Figure 21b illustrates in which
tasks the elements are used. For example, date from AGLS, format from AGRkMS, and
size from PREMIS describes one resource. These metadata elements are linked to T2,
T4 and T5 respectively in the Task model. Thus, different metadata element which
describes a resource could apply and express each task in the Task model.

5.1.3 Combination of Task-oriented Model and Metadata Elements

This section describes in detail the metadata standards from the task-centric
viewpoint. An execution of a task causes an event on resources. We describe the
relationships of the metadata elements and an event (on resources).

Figure 22 shows a task-centric view of metadata. A task-centric view of metadata is
to define metadata standards in the context of tasks. In Figure 22a, ‘A Task” is linked to
values of metadata elements, i.e., an entity, such as right, time, purpose, or person. This
is the reverse of Figure 22b. As shown in Figure 22a, every single task is associated
with those entities shown as a circle. These entities are agents that play some roles in
the task, locations or institution where the task is performed, reasons and guidelines to
perform the task, and so forth. Generally, the relationships between a task and its
associated entities are determined task-by-task, but we need an appropriate
categorization of these tasks.

In Figure 22b links from the task are labeled using 5W1H categories, i.e., an input
link to an entity is reversed as a metadata element of the entity. In this study, we propose
to use 5W1H categories - who, where, when, what, why and how - as generalized
categories to express the relationship of a related entity and task, as shown in Figure
22b. Figure 22b is derived from Figure 22a by categorizing the relationship from the
task to the values. The paragraphs below show detailed explanation of this
categorization.

Many, but not all, of the entities associated with a task are recorded as a metadata
value in accordance with the schema used in a particular system. However, in general,
data models of metadata standards are defined based on data entities but not tasks. This
means that the metadata elements are not explicitly related to the tasks, in spite of the
correspondence between lifecycle stages and metadata elements, which we found in our
previous study. In addition, the difference of data models of metadata standards has to
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be taken into account to map their metadata elements. The underlying idea of this study
is to use the generalized task-centric view of metadata to map metadata schemas instead
of the data entity-centric view in conventional mapping.

Person, organization (Agent)
contributed in the task

Date, time, period,
history of the task

Technology, event, tool,
system of the task

Purpose, justification,
guideline of the task

Place, location, organization, Resource, Record related
event of the task to the task

a. A Task-centric View

Where What

b. A Generalized Task-centric View — 5W1H

Figure22. Task-centric View of Metadata and 5W1H
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5.1.4 5WI1H Categories

5W1H attributes are used to identify categories of metadata elements. A metadata
element category represented by a 5SW1H attribute is called 5W1H categories in the rest
of this paper. The paragraphs below show definitions of the 5SW1H categories for this
study.
1) What: Information about preservation processes and tasks such as resources used
for reservation, rights and rules for preservation.
2) Why: Reason for an operation on a resource, €.g., purpose of creation, criteria for
preservation.
3) When: Time, date, period and era when the task was performed, e.g. date of
creation or expiration.
4) Where: Place, location, organization, or institution where the task was performed.
5) Who: Agent related to a resource, €.g., a person or an organization that has made a
contribution to the task.
6) How: Operations performed on a resource and related information, e.g., file
formats, software tools, rights management, and so forth.

5.1.5 Discussion on Resource-centric and Task-centric Views of Metadata

Elements

Tasks are carried out on a resource during the lifecycle, e.g., creation, edition, search,
revision, appraisal, disposal, conversion, and so forth. Each of the entities linked from
this task is a resource which appears in the lifecycle, i.e., a document, a person, a place,
or a description. Entities such as documents and records are the primary objects
managed by an archive and a record management system. Other entities are recorded as
values of a metadata element as shown in Figure 22a.

Modern metadata standards have their own base data models, e.g., the PREMIS data
model consisting of five classes of entities. However, in general, those data models are
defined from a resource-centric standpoint but not a task-centric or lifecycle-oriented
standpoint. This means that the metadata elements are not explicitly related to the tasks

in spite of the correspondence between lifecycle stages and metadata elements, which
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we found in our first research

The differences between data models of metadata standards have to be taken into
account for mapping metadata elements. The underlying idea of this study is to use the
generalized task-centric view of metadata for mapping metadata schemas instead of the
conventional data entity-centric view.

5.2  Analysis Criteria of Classification

In the first study, we performed classification and mapping for the relation of
metadata elements and the feature analysis of metadata standards within a resource task.
This section describes classification and mapping of metadata elements.

5.2.1 Vocabulary of Systematic Classification by 5SW1H Categories and

Lifecycle Tasks

In the second study, we classify every metadata element - AGLS, AGRKMS, EAD,
OAIS, PREMIS and the attribute sets of DPC - using the 5W1H categories and tasks in
the lifecycle. We used explanation texts of each metadata element to find keywords.
And keywords are used to classify all the metadata elements into the 5W1H categories
and the lifecycle tasks. This classification was carried out manually because we had to
interpret the meanings and intention of the explanations. We prepared a set of keywords
for each task group and 5W1H categories and used the keywords to classify every
element into a task and map it to 5W1H categories.

Tables 8 and 9 show the keywords for the 5W1H categories and the Task model,
respectively. The keywords are manually extracted as typical words to express a
category and a task, respectively. They are used as keywords for classification of
metadata elements by tasks and by 5W1H categories. More than one keyword may
appear in the definition of a metadata element.

The paragraphs below show the classification guideline,

1. Find keywords in the title, definition and guideline texts of a metadata element,
2. If no keyword is found, find a term (or terms) whose meaning is similar to a
keyword,
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3. If matching by 1 or 2 does not succeed find a keyword (-S) in a use-case example

of the element.
For example, Date of Publication from OAIS explains the date of publication of a

version of a specific digital object. Date of Publication has two keywords in its name,
date and publication which are keywords for when and what, respectively. Thus, Date
of Publication from OAIS is categorized both in when and what.

Table8. Classification Vocabulary with 5W1H Categories

5W1H Categories Keywords (Example)
Who Agent, Author, Creator, Institution, Name, Organization, People, Person etc
When Date(s), Period, Time, Month, Day, Year etc
Where Agent, Country, Institution, Location, Name, Organization, Place etc
What Administration, Bibliography, Description, History, Policy, Relationship, Right etc

Action, Event, File format, Hardware/Software, Metadata scheme, Technique,

How
Tool, Transference etc
Why Purpose, Reason etc
Table9. Classification Vocabulary with Task Model
Task Group Keywords (Example)
T1: Create, Receive, Approve Create, Make, Produce etc
T2: Browse, Copy, Search, Organize Access, Manage, Use etc

T3: Evaluate, Select, Discard Accept, Appraise, Destruct, Select etc

T4: Collect and Organize Archive, Collect, Manage, Store etc

T5: Migration/Emulation for Preservation,
Archive, Manage, Store, Preserve etc

Archive/ Preservation Policy Management

T6: Dissemination, Access, Control, Search Access, Search, Use etc
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5.2.2 Classification Procedure

The classification workflow has two steps, classification by 5SW1H categories (step 1)
and classification by 5W1H categories in the lifecycle tasks (step 2). The following
paragraphs describe the classification steps in detail. Figure 23 and 24 illustrates the
steps.

Step 1 Metadata Mapping by 5W1H categories

1-1 Classification of descriptive elements: For every element of each metadata
standard, examine whether the definition text of the element includes one or
more keywords listed in Table 8 and, if found, classify the element to the
corresponding category (-ies).

1-2 A mapping among metadata standards: In each 5W1H category, compare
elements among the standards and create mappings. If a mapping table for
any of the standards exists, it is also used to determine the mapping.

Metadata

r Documentations - 5W1H Categories
T : é;(pl;ﬁat_lon: D Keyword: Who
ElementA P © Step > ElementA |
.................... 1-1 Step
"""""" Guideline «

s A ElementB
y

........... - Step [ Keyword: Where

[ Keyword: When

/
Definition 4
ElementB ¥ [ Keyword: What

T 7 Guideline Keyword: How

L Documentations [
Metadata \

]
]
]
]
Keyword: Why L

Figure23. Mapping of Metadata Elements in SW1H categories (Step 1)

Step 2 Metadata Mapping in Lifecycle Tasks
2-1 Classification of descriptive elements by tasks: For every element of each
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metadata standard, examine whether the definition text of the element
includes one or more keywords listed in Table 9 to classify the element to the
corresponding task(s).

2-2 Classification of descriptive elements by 5W1H categories: For every element
classified to a task, apply Step 1-1 to classify the element by 5W1H in each
task.

2-3 A mapping among metadata standards: In each 5W1H category of each task,
create mappings.

-

Task Model

Metadata - Documentations — 5W1H Categories
l \Explinat_lon’ ) Keyword: Who
ElementA ¥ . # ElementA ] Step
b 4
........................................... ’ 2-3
______ Guideline 4 «  ElementB pr 4
i T T I .Step [ Keyword: Where ]
<. Erplanation_ 3\ . ElementB 22 [ Keyword: When ]
ElementB ¥ [ Keyword: What ]
T [ Keyword: How ]
L Documentations - K d:T6 Keyword: Why
Metadata cywor i ]/

Figure24. Mapping and Classification of Metadata Elements in the Task Model and 5W1H categories

(Step 2)

The paragraphs below explain the classification steps of the Description element of
AGLS whose definition is shown in Figure 25. The definition text of Description
property “an account of the resource” is insufficient to judge its category. So we use the
guidelines text. The guidelines text includes the purpose and method of use, and the role
of the element. Here, we find a phrase “Description of the content and/or purpose of the
resource”. We finally classify Description into What, matching words in this phrase to

2% ¢

the keywords list of Table 8, e.g. “description”, “content”.
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The guideline in Figure 25 says “resource discovery, remembering that search
engines” as its purpose of use. The words “discovery” and “search” match with Use and
Access listed in the keywords list of tasks, T1, T2, and T6 of Task Model. So we assign
AGLS Description to these tasks.

4.8 Description property
Table 4.8 Description property
‘Term Name |description
Label | Description

To use Property-ROF/XML syntax |dcterms:descriptior
Definition |An account of the resource

Definition and Guideline, |
as explanation in AGLS "'—- o8 {Recommended
metadata standard 4.8.1Guidelines for Dye of Description

plion for a brief textual description of the content and/or
purpose of the resource. The value of this property is useful for simple

. resource discovery, remembering that search engines often display text

The keywords CorreSpondmg to from the dcterms:description property. Text entered in the description
the classification vocabulary property should be succinct and clearly describe the contents or attributes of

5 he r to which the r lies,
with 5W1H Category oo e the resource(s) to which the metadata applies,

It is particularly useful for describing non-textual resources such as services,

element explanations are images and video clips, sound files etc. The information for this property
expressed. Such as Guideline, should be based on the subject and/or purpose of the resource itself.
o ong There is no limit conceptually on how much text the dcterms:description
Deﬂmtlon' Rule etc property can contain, but most harvesters impose character limits on the
length of the text and search engines may not display the entire description in
asearch result,

Figure25. Term Definition of AGLS Element

5.3 Mapping Metadata Schemas in 5W1H Categories and Lifecycle
Tasks

This section shows 5W1H categories and task groups by example mappings among
the elements of metadata standards chosen for the comparison. An example, the
paragraphs and tables below show the classification and mapping examples of elements
chosen from the metadata standards

5.3.1 Classification of Descriptive Elements in 5W1H Categories

(1) Publisher of AGLS Metadata

The Publisher element of AGLS means an entity responsible to make a resource
available. AGLS says that this element may be used to provide details of the
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organization that provides access to the service. As shown in Table 8, vocabulary of
5W1H categories, agents such as organizations and institutions are often used as a
location. Therefore, agent by Table 8 includes both Who and Where.

Corresponding elements of EAD and OAIS in these categories are shown in the table.
These elements have similar keywords and meaning, like AGLS. So, we classified
equally those both Who and Where. Elements of other standards have not corresponding
elements to this element. It means that other standard elements have no corresponding
vocabularies of this element.

Metadata which have no corresponding elements to Publisher, AGRKMS is the
minimum metadata standard for record management. AGRKMS use general metadata
element that describes resource, from AGLS. In PREMIS, the element which has
relevance to intellectual entity is premised on using from other metadata standard. And,
DPC does not contain element about intellectual contents that AGLS express, because
of the attribute which is extracted from the evaluation process for preservation.

Tablel0. AGLS: Publisher

Metadata Standards
SW1H
categories | : : . .
AGLS  AGRKMS : DPC EAD OAIS i PREMIS
: . i Publication Statement :
Who Publisher &------------- Fotssssssresssssssoeo-o----------1 Name of publisher i---oooooo---
' ' Publisher '
' ' ' Publication Statement : Place of Publication
Where Publisher ------------- R T Ly CETEEEEEEREREEEREEEEE oo
! ' Publisher ! Name of publisher

(2) Date Range of Australian Government Recordkeeping Metadata Standard
(AGRKMS)

Date Range element of AGRKMS means date and time associated with an entity. It
has Start Date and End Date as its sub-elements. The category of these elements is
obviously When. Corresponding elements with Date Range element of AGRKMS
includes AGLS, EAD, OAIS and PREMIS. Elements which correspond with Date
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Range element of AGRKMS are elements of AGLS, EAD, OAIS and PREMIS, as
shown in table 11.

Tablell. AGRkMS: Date Range, Start Date and End Date

Metadata Standards
5W1H
categories ! ] ' ' '
AGLS ' AGRkMS : DPC ' EAD OAIS ! PREMIS
; : ; ; dateCreated
i Date Range ; Date of Publication ByApplication
\ " Change History | 7
Start Date : .
When Date ! ' Date Before Archiving
Preservation
LevelDateAssigned
End Date '

(3) Multiple media formats of DPC Decision Tree Attributes

Multiple media formats element of the DPC attributes means that a resource could
have more than one media format regardless of digital or non-digital.

Here, format means a type of media of a resource and also a technology required to
render a resource. Therefore, the former is categorized in What and the latter in How.
Corresponding elements of the DPC attributes in these categories have AGLS,
AGRKMS.

Tablel2. DPC Attribute Set: Multiple media formats

Metadata Standards
5W1H
categories ' ! ] ' '
AGLS ' AGRKMS DPC ' EAD ¢ OAIS ' PREMIS
What Format | Format | Multiple media formats !
How Format Format Multiple media formats Format
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(4) Title of the Unit of EAD

Title of the Unit element of EAD means the name of the described materials. As Title
of the Unit expresses a name of a resource handled in a task, it is categorized in What.
Corresponding elements of AGLS, AGRKMS, and OAIS in these categories are shown
in the table 13.

Table13. EAD: Title of the Unit

Metadata Schemas for Archive
5W1H
categories
AGLS : AGRKMS DPC ' EAD ' OAIS '+ PREMIS
What Title @ Name ! i Title of the Unit : Resource description :

(5) Reason for Creation of OAIS

Reason for Creation element of OAIS is used to specify a reason(s) of creation of a
resource. As shown in Table 8, reasons or purposes which create, manage, destroy and
preserve resource includes in Why. This element is categorized in Why. Corresponding
elements are shown in AGLS. Description of AGLS is included here as an element of a

broader meaning.

Tablel4 OAIS: Reason for Creation

Metadata Schemas for Archive
5W1H
categories
AGLS | AGRKMS | DPC | EAD | OAIS | PREMIS
Why Description i Reason for Creation !

(6) Size of PREMIS

The Size element of PREMIS expresses a technical value such as file size. Elements
to express technical values are primarily categorized in How. It is mapped to
Description of AGLS which has a broader meaning and to Format of AGRkKkMS and
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Extent of EAD as well.

Tablel5 PREMIS: Size

Metadata Schemas for Archive
5W1H
categories
AGLS | AGRKMS I DPC EAD ! OAIS |  PREMIS
How Format Format ' Extent Size

5.3.2 Mapping in the Task Groups

Followed by mapping of descriptive elements in 5W1H categories, this section shows
the classification obtained by an application of Step 2 to the metadata standards. This
section describes as example, which shows ‘T3: Evaluate, Select, Discard’ of the Task
model. A part of the whole classified table shows Table 16.

T3 is associated with “Appraisal and Disposition” in the lifecycle (Figure 4) where
the resource is selected and evaluated for archiving. We have classified elements of all
metadata standards

By the keywords discussed in section 5.2.1 and shown in Table 9, T3 includes the
keywords, such as appraisal, selection, destruction, approval etc. The result of
classification that performed using these keywords, no element of PREMIS is included
T3. PREMIS has no element directly related to T3, Because PREMIS is primarily
designed for the ‘Preservation’ stage in the records lifecycle.

Table 16 shows a part of the all mappings among the elements classified to the task
group T3. This mapping table shows the relationships between the elements classified
into the 5W1H category in each task group. Format of How which expresses the
format/environment (a technology/format that has a technical meaning) for performing
a resource in T3, is mapped Format of AGLS, Format of AGRKMS, many elements of
DPC and Table Column Specification* of EAD etc. This description is a part of
examples and Format corresponds to more metadata elements.

The classification table is shown appendix 4, because they are too large to include in
this section.
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Table16. Example of Mapping of Metadata Schemas for Archiving and Preservation
(T3: Evaluate, Select, Discard)

Task | cwin | aeLs AGRKMs | Decision Tree EAD OAIS PREMIS
model of DPC
Position
I _seonsor |
Who | ..ol Publisher | | ]
Publication
Statement
""""""""""""""""""""""""" I N
Date
Date Range icati
when | 0| S
CDateofunit | ]
End Date
Identifier
o Scheme Ll
Where |- | Position | L]
e Lseonsor L]
Publisher
""""""""""""""""""""""""" Author | T[T
______________ Permission |
 Mandate | |
. Security
e Caveat | ool
_________________ Right | ]
Long term value
What Justify.
_____________________________ preservation | . ...l ...
Ingest Process Processing
13 | ] History ___| ___. Information_____ | ________.
Appraisal
__________________________________________________________________ Information | |
_______________ dentifier | ]
______________ Jurisdiction | ]
Format Format
Permission
"l\_/l_a_n_ date “Negotiate forthe | | T
____________________________ sourcetosupply | ol
Right Right
"""""""""""""" Digital versionbe | [T
Format Format selected for
preservation
How |~~~ T Table [T
_______________________________________________________________ ColumnSpecification | |
Manageable file
format
N T N
_________________ Form .
Ingest Process
History
| changehistory | T[T
"""""""""""""""""""""""""""""""" Revision Description | |
Long term value
justify
7Y,V R R preservation | Lol

Document
Form

Acquire for other
purposes
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5.3.3 Analysis of Metadata Schemas using 5W1H Categories and Task

Group

In this section, we analyze the result of classification and mappings shown in the
previous sections. We created tables using the classification presented in the previous
section. Table 17 and Table 18 show statistics of the classification of the elements into
the 5SW1H categories and task groups, respectively.

In Table 17, a number in a column shows how many descriptive elements of each
standard are classified into each of the 5W1H categories. For example, the numbers of
AGLS elements classified into Who, When, Where, What, How and Why are 4, 1, 4, 15,
7, 1, respectively.

The bottom row shows the total number of elements for every standard. Because an
element can be classified into one or more 5W1H categories, the sum of the 5SW1H
rows may not be the same as the number of elements shown at the bottom of each
column.

Table 17 shows that the most common portion of the AGLS elements is What, but in
the case of PREMIS the most common portion is How. This means the descriptive
element of AGLS expresses the meaning of ‘descriptive information about a resource’
or has the relating elements. And PREMIS mean there are many elements that express

the meaning about * a technical feature about resource °.

Tablel7. Metadata Standards in 5W1H categories shown by Figures

Metadata AGLS AGRkMS DPC OAIS EAD PREMIS
SWiH N_(| oo | 0 | 2 | sz | e | 05
Who 4 0 0 4 18 2
When 1 1 0 2 9 7
Where 4 2 0 8 23 7
What 15 15 16 24 99 21
How 7 13 12 43 47 125
Why 1 1 2 3 0 2
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Tablel8. Metadata Standards in the Task Groups shown by Figures

Task Group

Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

5W1H AGLS AGRKkMS
Who |3 ]
__When | ° S I SR
_Where | 3 | 1 ]
o What 6 3]
oHow o3 ]
Why 1
.Who 1 .: L
_..When | . 1
_..Where | 12
o What | LS 14 ]
How L5l 1]
Why 1
Who ]
. When | 1o
. Where | .1 ]
oWhat | 0 7]
How L6 8 ]
Why 1 1
o Who ]
_..When | . ESR N SR
. Where | 1.2 ]
o What 3l 14 ]
oHow ol 3l 1
Why 1
o Who ]
__When | : 1]
. Where | oL ]
o What | 3 |1 ]
oHow o po 3]
Why
_Who | - 2 ]
. When | - 1
__Where | : 1]
o What A ]
oHow 3 ]
Why

DPC EAD OAIS PREMIS
s
___________________ Sl
s
__________________ 26 |l
SRR U - SR DS 2.

1
ISR N R B (S I
___________________ Sl
ISR NN S B S
__________________ 29 |3l
___________________ o .2 |.oum
SRR N I DS
___________________ Sl
s
______ TR WU T DU S SR
_____ (E TR IR (TN N WU RO

2

ISR N < 2 B 3l
___________________ TR I S O S
2 LA L
__________________ oo | .23 | 2
__________________ 46 | 4| 31

i
ISR NN < 2 B 2 | 2.
___________________ 8 .2 | .5
__________________ 72 S R N RO S
_____ wo oo | o2 | 18
______ 1|32 | 4 | m9

3 2
IS NN I B S
___________________ S
ISR U < S B S I
__________________ 24 |3l
10 3 o
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We arranged corresponding metadata standard to 5W1H categories in each task group
and, expressed by figures. Table 18 shows similar statistics sorted according to the task
groups. This shows a feature of the metadata standards discussed in section 4. This table
is sorted by the task groups but not by the lifecycle stages used in our first study.

Table 19 shows the overall distribution of elements in the task groups. Each row of
this table shows values for each task group. A column shows values for a standard. Each
value in a box contains a percentage of elements classified to a corresponding task
group. This table shows a feature of the metadata standards analyzed from the
viewpoint of the task groups. It shows a feature similar to but more refined than in our
first study shown in section 4.

Table19. Metadata Standards in the Task Groups by Percentage

a. The highlighted metadata in task group (from each row)

Task Group AGLS AGRkMS DPC OAIS EAD PREMIS
Task 1 21 7 12 1 1
Task 2 25 33 13 4 5
Task 3 22 21 60 11 1
Task 4 9 33 40 29 45 17
Task 5 9 5 23 44 72
Task 6 14 1 12 5 5

b.  The highlighted task (from each column)

Task Group AGLS AGRkMS DPC OAIS EAD PREMIS
Task 1 21. 7 12 1 1
Task 2 25 33 13 4 5
Task 3 22 21 60 11 1
Task 4 9 33 40 29 45 17
Task 5 9 5 23 44 72
Task 6 14 1 12 5 5
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Each column shows the distribution of elements in the lifecycle. For example, AGLS
could be used well in task 1, 2, 3 and 6, and PREMIS could be used in task 5. The boxes
surrounded by bold lines show the highest value for each standard, and can be
interpreted to imply a main task to which the standard is well suited.

Each row of the table shows the different weightings of a task for each standard. The
highlighted boxes show the highest values in a row, which would mean the most
suitable standard for each task.

Table 19a shows the highlighted metadata in the task groups, from each row (view of
task). For example, Task 2 shows the highest value in AGRKMS, Task 4 shows the
highest value in EAD. Table 19b shows the highlighted task from each column
(viewpoint of metadata standard). For example, AGLS is high-lighted for task 2 and
PREMIS shows the highest value for task 5. Percentage is rounded. The highlighted

boxes have the highest number in each row.

5.4 Consideration

The fundamental point of this study is to see metadata standards from a task-centric
view derived from the resource lifecycle. Semantics of metadata elements is primarily
given by their underlying data model. The data model is defined based both on analysis
of entities included in the domain and tasks on the entities. However, resource lifecycle
has to be taken into account in addition to the data models in the case of archival and
preservation to combine more than one metadata standard.

We consider that the core contribution of this study is a shift of our viewpoint from a
resource-centric view to a task-centric and lifecycle-centric view. It is often the case that
information about tasks and lifecycle stages is not explicitly defined in the metadata
elements. The contribution of this study is also the use of contextual information
extracted from the records lifecycle model. We consider that the two models —Task and
5W1H categories — are useful because they provide simple semantics which help to
identify meanings of descriptive elements from the viewpoint of tasks in the lifecycle
and aspects required to identify the tasks, respectively. The task-centric view proposed
in this paper helps with access to archived information resources across repositories and
over time.
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Contextual semantics are implicit in the definition of metadata elements, which is one
of the major barriers to creating mappings between metadata standards. A shift in the
viewpoint of metadata elements, i.e. from resource-centric to task-centric, helps us find
and use the contextual information in metadata mappings.

In this research, we proposed the 5W1H categories and the Task models to analyze
the features of descriptive elements of archival and preservation metadata standards,
and also to create mappings among the standards. This study has identified features of
the standards in accordance with the lifecycle stages and the mappings as well. Thus,
we defined the Task model using the 5W1H categories for metadata mappings to
improve metadata interoperability over the whole lifecycle. We learned that it is crucial
to combine metadata standards for archiving and preservation of digital resources.
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6 Discussions

This chapter re-examines the study presented in this paper from several viewpoints:
comparison with related researches (section 6.1), metadata standards for archiving and
preservation (section 6.2), feature analysis of metadata standards (section 6.3),
Task-oriented model and 5W1H categories (section 6.4), metadata mappings based on
the Task model (section 6.5), and discussion summary (section 6.6). Because the
research is primarily based on qualitative analysis, this section contains a discussion
section that re-examines the methods and results.

6.1 Related Research on Metadata for Archiving and Preservation

This dissertation presented a study on metadata standards for archiving and
preservation from various viewpoints. In order to perform a “feature analysis of archival
metadata standards” for long-term preservation of digital resources, the author
introduced related research in section 2.8. This section discusses the differences and
similarities between the author’s studies and related research in more detail.

1) ‘Create Once, Use Many Times: The Clever Use of Recordkeeping Metadata for
Multiple Archival Purposes’ [21]. The paper analyses the development of recordkeeping
metadata for multiple archival purposes and looks at the relevance to future archival
systems. The Clever Recordkeeping Metadata Project (CRKMP) explains metadata
interoperability and uses the Records Continuum theory as a conceptual framework.
The paper did not show how to use the records continuum theory in detail, although it
does describe some of its aspects. The author of this dissertation used the records
lifecycle as a united framework in her studies. It is a point of similarity between the two
studies that they both mention the records lifecycle and use the records continuum
theory as a framework for analysis of archival metadata element or recordkeeping
metadata elements. However, the paper did not mention the relationships between
metadata standard and the records continuum theory, and did not provide a detailed
description about the records continuum theory.

2) ‘Metadata Elements for Object Description and Representation: A Case Report

form a Digitized Historical Fashion Collection Project’ [70]. The paper develops a
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catalog for digitized historical fashion collection objects, and carries out a comparison
between selected metadata elements (USMARC, DC, VRA) and the desired elements,
which are proposed in the paper. The paper describes how to choose, compare and use
the different elements of metadata schemas. This kind of mapping is similar to the
semantic mapping that the author of this dissertation performed, where she carried out
mapping using keywords extracted from the documentation of metadata elements.
These two studies are similar in so far as they use parts of the element descriptions for
metadata mapping.

3) ‘A Survey of Techniques for Achieving Metadata Interoperability’ [27] describes
the metadata used in current information systems and goes on to an examination of
metadata interoperability and related problems. The paper gives suggestions on how to
compare and map between metadata schemas. Metadata interoperability plays an
important role in the archiving and preservation of digital resources. A study carried out
by the author proposed a model to improve metadata interoperability and analyzed
various features of metadata standards for long-term preservation of digital resources.
The survey presented in the paper is not directly related to this dissertation, but it has
helped to clarify the importance and purpose of metadata interoperability for research
purposes.

4) ‘Interdisciplinary Contents Management Using 5W1H Interface for Metadata’
[56] proposes a metadata exchange interface for interdisciplinary contents-sharing. In
the paper, an interface for a metadata abstraction module for contents-circulation across
various disciplines was designed using the concept of 5W1H. In addition, the study
shows that elements of Dublin core can be converted into the 5W1H elements. The
author uses the 5W1H categories to identify the context of the resources which are
described using the metadata. The use of the 5W1H categories is a unique feature of
these studies. The similarity of the two studies (the paper and the authors study) is to
use the viewpoint of 5SW1H. That is, the similarity between the two studies is found in
the fact that they both convert and classify metadata elements using 5W1H.

5) ‘A Metadata Lifecycle Model for Digital Libraries: Methodology and Application
for an Evidence-based Approach to Library Research’ [13] describes and proposes the
Metadata Lifecycle Model (MLM) as a methodology for the whole process of metadata
provision for digital libraries. The MLM involves a ten-step process by which digital
library projects can design and implement metadata provision. The purpose of the
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model is to achieve a consistent method for developing metadata for digital library
projects, and to conduct a content-based analysis for digital collections. The MLM and
the records lifecycle (Task model in the authors study) are dissimilar when it comes to
purpose, object and content. But there are similarities between the two studies (the
paper and the authors study) when it comes to analyzing metadata schema from the
viewpoint of the records lifecycle.

6.2 Metadata Standards for Archiving and Preservation

Metadata is one of the most important components in the archiving and preservation
of digital resources. In general, every metadata schema has its base data model. Every
metadata element is defined as a property (or an attribute) of an entity included in the
data model. Metadata is used in the tasks of the records lifecycle. A metadata standard
is characterized not only by its base data model but also by the tasks in the stages of the
records lifecycle. However, the definitions and data models of metadata standards are
generally not explicitly defined based on the resource lifecycle.

There are several metadata standards for digital archiving and preservation, i.e., EAD,
ISAD (G), OAIS, PREMIS and so forth. Every standard has its own features in
accordance with its primary application domain. Archival metadata standards are used
primarily to manage resources in the later stages of the lifecycle.

Throughout her studies, the author has confirmed her beliefs that any single metadata
standard is not sufficient to cover the whole lifecycle. This means that in order to define
a metadata schema used in the lifecycle, metadata standards should be selected and
combined suitably according to the requirements given at each lifecycle stage. The
Dublin Core Application Profile gives us good guidelines to select and combine
metadata standards but it does not provide guidelines on how to combine metadata
standards in accordance with the resource lifecycle. Based on this understanding, the
author clarified the need for an analysis of mapping between metadata standards in
accordance with the records lifecycle. Mapping and performing crosswalks between
metadata standards for data exchange are needed. In other words, selection of suitable
metadata standards is crucial for the archiving and preservation of digital resources.
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6.3 Feature Analysis of Archival Metadata Standards

Based on the view presented in section 6.2, the author carried out a study to clearly
identify archival metadata features from the viewpoint of the records lifecycle, and
proposed a methodology to analyze archival metadata schemas.

The author used the primary lifecycle stage, which is determined based on the value
assignment to a metadata element as the key to characterize every metadata standard.

In this study, the author first identified the primary lifecycle stages for each metadata
element, from which she identified primary stages of each standard. To give an example,
ISAD(G) covers ‘Store & Arrange’, PREMIS covers ‘Preserve’ in the lifecycle. Next,
the author analyzed metadata elements according to the tasks performed on the resource
(a task-centric view) to clarify the relationships between the metadata elements and
tasks.

The analysis using this viewpoint is the core contribution of this study — i.e. a shift
from a resource-centric view to a task-centric view of metadata standards. In general,
data models of conventional metadata are defined from a resource-centric standpoint but
not a task-centric standpoint. However, the author concluded that a metadata element is
affected by a task in the records lifecycle.

One of the most important findings that the author learned from this study is that a
task-centric view of metadata standards is crucial to define a framework for organizing
metadata schemas throughout the resource lifecycle and for interoperability of metadata
schemas used at different stages of the lifecycle. In other words, the shift from a
resource-centric view of metadata standards to a task-centric view is a core contribution
of this study.

The Dublin Core Application Profile (DCAP) is a well-known framework to enhance
metadata interoperability. It suggests to mix-and-match metadata vocabularies to
develop an application metadata schema. The author therefore formed the hypothesis
that any single archival metadata standard is not sufficient to cover the whole records
lifecycle. The first study in the dissertation — a feature analysis of archival metadata
standards — has proved that the author’s hypothesis is true, which can be expected
according to the DCAP. However, the fundamental difference between the author’s

analysis and DCAP is that this study includes a time line but DCAP doesn’t. The second
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study in the dissertation proposed the Task Model, which was used to clarify the
features of metadata elements and to create mappings among archival metadata
standards. The mappings are the fundamental basis for the semantic interoperability of
metadata. Thus, this study has shown a novel model to enhance interoperability of
archival metadata which requires semantic linkages among metadata elements across
lifecycle stages.

6.4 The Task-oriented Model and 5W1H Categories

Through section 6.2 and 6.3, the author identified the relationships between metadata
standards and lifecycle tasks. Therefore, the author proposed a Task-oriented model (i.e.
Task Model) to show metadata standards of resource-centric from the view of lifecycle
tasks. The Task Model is created based on the records lifecycle to improve metadata
interoperability over the whole lifecycle. The Task Model shows the relationships
between the task groups, resources, and lifecycle stages.

A task creates an ‘Event’ performed on a resource. A resource is affected by the
‘Event’. Thus, an execution of a task causes an ‘Event’ on resources. Thus, the author
used and described 5W1H categories to describe an ‘Event’, and to classify ‘A Task’.

The author proposed to use 5W1H categories to categorize tasks in detail and to
classify the metadata elements according to each task. Thus, the author thinks that
5W1H categories are useful in analyzing the metadata elements as a new viewpoint
based on tasks.

The model proposed to clarify the features of metadata standards is a major
contribution of this study — i.e., the Task-centric model and 5W1H categories as a
framework for feature analysis of archival metadata standards. The author believes that
the Task model can be used to suitably select and combine elements from different
metadata standards as needed according to lifecycle stage. That is, the Task model is
proposed as a new tool of the model, which improves the interoperability of metadata
standards in the lifecycle. The author thinks 5W1H category supports analytically

understanding the meaning of a metadata element.
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6.5 Metadata Mappings based on the Task Model

The approach used in this study to improve metadata interoperability in the resource
lifecycle was to map the metadata elements based on the Task model, and to perform the
classification of elements using the 5W1H categories in each task group.

In order to classify the metadata elements in the context of each task, this study
determined a set of keywords based on features of the Task model and 5W1H categories.
The author used these keywords to perform semantic mapping among the elements of
the metadata standards chosen in this study, i.e., AGRKMS, PREMIS, EAD, and so
forth. The mapping and classification in each task group was performed using the
proposed keywords.

Metadata vocabulary mapping is not a new topic. It is primarily required for the
interoperability of metadata, i.e. mapping between two elements from different
metadata schemas. The author carried out metadata vocabulary mapping manually
because it was necessary to interpret the meaning and purpose of the element definitions.
That is, the author used contextual information extracted from the lifecycle in order to
identify the meanings of the metadata elements.

One of the most important points in this study is the use of the information about
context in the lifecycle, e.g., rules implicitly defined in the standards, relationships
between use of elements and stages. The author has learned that it is necessary to use
not only the semantic description given in the definition of a metadata element but also
the context information of the element, which can be obtained from the lifecycle and the
Task model.

The general metadata mapping was performed to find and classify semantic similarity
among metadata elements. However, the author performed the mapping using not only
the definitions of the elements but also contextual information of the elements. In
addition, the author proposed to characterize the metadata elements in the context of
each task, extracting the definition from six aspects using 5W1H categories. The author
believes that the same contextual information in a task and in the 5W1H categories is

useful to semantically link metadata elements.
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6.6 Discussion Summary

One of the most difficult aspects of this research was the manual mapping and
classification of the metadata vocabularies. The author has not yet applied the mapping
table to test metadata interoperability in a practical environment due to a limitation of
the resources available for her research.

In the study, evaluation of the mapping and classification by system (or tool) has not
been carried out yet. Therefore, the author has not included an evaluation of mapping in
this paper.

The author believes that evaluation of the semantic mappings between different
metadata elements is necessary and important.

As the goal of this study is to propose a unified framework that improves the
interoperability between metadata elements, creation of the mappings that cover several
major standards and are carried out by manual but semi-formalized process, is sufficient
to show the feasibility of the framework as the goal of this study. Evaluation of the
mappings based on real metadata done by machines is left for future work. In addition,
the author has left the development of software tools for task groups as an object of
future study.

The author proposed the Task model and 5W1H categories as a framework. Therefore,
the author has identified the relationships between the task groups and the metadata
standards. In addition, she has found that metadata elements are affected by tasks and
should describe a resource according to the Task model.

The author analyzed the features of archival metadata standards using two different
approaches, i.e., the records lifecycle and the Task model. The outcome of studies that
performed using two different approaches makes no odds. It is a natural result.

Through this study, the author learned that it is important to carry out appropriate
mapping between metadata standards. In addition, the author is convinced that a
combination of metadata standards for archiving and preservation of digital resource is
important. The author identified the relationships between a metadata standard and a
task through these models — Records Lifecycle, Task model and 5W1H categories. The
author thinks that an analysis of the relationship between a task and metadata is useful
for selecting and using the different metadata elements in the whole lifecycle.
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Furthermore, the author believes that the models she has created improve the
interoperability of metadata.
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7 Conclusion

Digital resources are widely used in our modern society. The rapid growth of digital
resources has not only the popularization of digital resource but also some major
problems. One of these problems is to manage and maintain digital resources for future
generations. Thus, we are facing fundamental problems of how to manage and preserve
digital resources over time.

For archiving and long-term preservation of digital resources, proper policies and
strategies (developing systems, guidelines, metadata schemas and so on) are necessary.
Several standard methods for preserving digital resources have been developed and are
in use. It is widely recognized that metadata is one of the most important components of
archiving and preservation of digital resources. In this study, the author shows features
of archival metadata standards throughout the whole lifecycle, in order to analyze
metadata standards for digital archiving and preservation.

There are many metadata standards for archiving and preservation of digital resources,
where each standard has its own feature in accordance with its primary application. In
addition, metadata standards have a base data model, and a metadata element is defined
as a property (or an attribute) of an entity included in the data model.

On the other hand, metadata standards are affected by tasks performed in the records
lifecycle. Metadata has to be used in accordance with the tasks. However, in general, the
data model is not explicitly linked to the records lifecycle or tasks, which means that
users have to find appropriate metadata standards in accordance with the lifecycle
stages.

It is crucial to select and combine metadata standards in accordance with
requirements in an application domain and in the records lifecycle. This study identified
and analyzed features of archival metadata standards to select, combine and use them
appropriately throughout the resource lifecycle, for archiving and preservation of digital
resource.

In order to analyze the features of the metadata standards, the author identified the
primary records lifecycle stage(s) where a standard would be applied. As a result of this
analysis, she clarified the features of the standards from the viewpoint of relationships
between the elements and the lifecycle stages. In addition, she found that a metadata
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standard element is related to a task.

Based on this feature analysis, this study has proposed the Task Model to clarify tasks
in the records lifecycle and to categorize metadata elements from the viewpoint of the
tasks. Based on this, the author has proposed to categorize metadata elements using
5W1H categories coupled with the Task model derived from the resource lifecycle. In
this study, metadata elements of the chosen standards are categorized using the 5SW1H
categories and mapped to each other. The mappings are grouped and sorted in
accordance with the Task model.

Mapping between metadata schemas is often required throughout the preservation
process because different schemes are used in different stages of the records lifecycle.
Therefore, it is crucial to build a unified framework to enhance the interoperability of
metadata schemas. 5W1H categories and the Task model are used as a unified viewpoint
in this study. The author thinks that the proposed models help identify the contexts of
descriptive elements and define crosswalks among standards. This study presents a
basis for the interoperability of different metadata schemas used in digital archiving and
preservation.

A major achievement of this study is the feature analysis of archival metadata
schemas from the two viewpoints, a records lifecycle-view and a Task model-view. And
the core contribution of this study is a shift from a conventional resource-centric view to
a task-centric and lifecycle-centric view. Through this study, the author has learned that
a metadata standard is related to a task in the records lifecycle. She also has learned that
any single metadata standard for archiving and preservation does not cover the whole
resource lifecycle.

The author has not yet applied the mapping table to test metadata interoperability in a
practical environment due to the limitations of the resources available for this study. She
understands that such a test is important to evaluate the mappings but has had to leave
this for her future studies.

Another issue reserved for future study is to introduce the concept of application
profiles into the task-centric model. This is because the metadata schemas expressed as
application profiles are primarily resource-centric and task-oriented information is not
explicitly described as a part of metadata schema. She thinks that a task-centric
application profile for archival metadata may help with metadata interoperability and
may help to select necessary metadata elements for each task.
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It took the author a long time to accomplish the goal of this study. She was originally
interested in studying digital archiving and preservation, and studied archival theory in
her master’s course. Unfortunately, she lacked technical knowledge about metadata
standards and metadata schemas. The author needed much time in order to gain a basic
understanding of digital archiving and preservation including knowledge of metadata.
Particularly, it was necessary to spend a lot of time to analyze the features of various
metadata standards.

The author performed her general studies on long-term preservation and selection of
digital resource, prior to starting on archival metadata. She surveyed and studied
guidelines for long-term preservation of digital resources, and policies and guidelines
for resource-selection. These researches were not directly used in this dissertation, but
the author believes that they will greatly help her study on long-term preservation of
digital resource in the future. The author will continue her studies on digital archiving
and preservation. In addition, she hopes that her studies will produce useful insights on
digital archiving and preservation in the future.
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Appendices

Appendix1l. A Classification of Metadata Standards in the Records Lifecycle

(ISAD(G) & DeciSion Tree) =----====mmmmmmmmmmmmmmmm e oo 94
Appendix2. A Classification of Metadata Standards in the Records Lifecycle
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1) Appendix 1 ~3

The tables in these appendices show the classification of each metadata element,
according to lifecycle stage. Each row of the table shows a metadata element and,
each column shows the lifecycle stage.

The tables show the primary stages of metadata elements according to lifecycle
stage. In addition, bold letters show the primary stage and, italic letters show the read
stage and revised stage in the lifecycle.

2) Appendix 4

The table shows the classification of six metadata standards according to the
5W1H Categories and the relationship between metadata elements, and how they
correspond with each of the 5W1H Categories.

In the table, each row shows a descriptive element from a metadata standard while
the columns show the 5W1H Categories. We have indicated repeated metadata
elements with a star mark (*) on the side of the element.

3) Appendix 5
The table shows the mapping of metadata elements in each stage of the Task model
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(task group). In addition, the table shows the relationship between metadata elements,
and how they correspond with each category.

In the table, each row shows a descriptive element from a metadata standard and
the columns show the 5W1H Categories in each task group of the Task model. Bold
letters shows the primary stage and letters with a star mark (*) show the read stage
and revised stage of the task group.
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Appendix1. A Classification of Metadata Standards in the Records Lifecycle (ISAD(G) & Decision Tree)

Metadata | | ISAD(G) | | Decision Tree
Lifecycle

Date(s)
Language, scripts of material
Level of description

Create Name of creator(s)
Title
Date(s)
Level of description
Scope and content

Use & Manage

Appraisal, destruction and scheduling information Long term value justify preservation
Archivist's note Other purposes
Date(s) Multiple media formats
Date(s) of description Digital version be selected for preservation
Immediate source of acquisition or transfer Documentation been supplied
Physical characteristics and technical requirements Negotiate for the source to supply
Rule or conventions Technically feasible for you to construct

Material so valuable that you will accept

Accept the costs and risks of trying to manage
Appraisal Cost effective for you to develop

& Destory Cost-effective for you to transfer

Ccept the costs and risks of trying to manage
Commit adequate staff

Manageable file format

Technically feasible for you to transfer the material
Available to you online or on a physical carrier
Able to collect or receive the resource via a

Enough available storage space

Carrier that is acceptable for transfer and/or storage
Transfer the resource to an acceptable carrier

Accruals Institutional remit/collection development policy
Administrative, Biographical history Preservation responsibility
Archival history Preservation responsibility been accepted elsewhere
Archivist's note Higher degree of preservation commitment or access
Conditions governing access Acceptable arrangements for acquisition and/or transfer
Conditions governing reproduction Re-evaluate acquisition
Date(s) The rights to transfer
Date(s) of description Technically feasible for you to transfer the material
Existence and location of copies Available to you online or on a physical

Store Existence and location of originals Enough available storage space

& Arrange Extent and medium of the unit of description Documentation been supplied

Findings aids Negotiate for the source to supply
Language, scripts of material Cost effective for you to develop
Level of description
Note

Publication note

Related units of description
Reference code

Rule or conventions
System of arrangement

Accurals

Archival history
Archivist's note
Date(s)

Preserve Date(s) of description
Level of description
Note

Reference code

Rule or conventions

Date(s)
Level of description
Scope and content

Reference
& Re-use
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Appendix2. A Classification of Metadata Standards in the Records Lifecycle (EAD & OAIS)

Metadata EAD OAIS
Lifecvcle
Address Addressline Creation Corpname Reason for Creation
Date Famname Geogname Imprint
Language Language Name Namegrp
Create Origination Otherfidaid P Persname
Publicationstm Publisher Ptr Sponsor
Subtitle Title Titlepage Unitdate
Unittitle
Address Addressline Corpname  Date Existing Metadata
Dimensions Extent Extref Extrefloc Existing Records
Famname  Genreform Geogname Imprint
Use & Manage Languaqe Langus_agt_—z Name Namegrp
Occupation Otherfidaid P Persname
Prefercite  Publicationstm Publisher Physdesc
Ptr Scopeconten Sponsor Subtitle
Unitdate Origination
Abstract Accruals Acginfo Address Context Information Custody History
Addressline Appraisal Archdesc Archref Documentation Existing Metada
Author C CO1-cl2 Container History of Origin Legislation Text Pointer
Appraisal Corpname  Date Descrules Famname Permitted by License
& Destory Frontmatter Geogname Imprint Language Original Technical Environments
Langusage Name Namegrp Note Prerequisites Procedures
P Persname Processinfo Ptr Reason for Creation Reason for Preservation
Repository Sponsor Subtitle Unitdate Related Information Objects
Representation Information
Abstract Accessrestrict Accruals Address Actions Action History
Addressline Altformavail Appraisal ~ Archdesc Actors Administration History
Archref Arrangement Author Bibliography Change History Before Archivit Contacts or Rights Holders
Bibref Bibseries Bioghist C Context Information Copyright Statement
co1-cCc12 Chronitem  Chronlist Container Custody History Date of Publication
Corpname  Custodhist Dao Daodesc Existing Metadata Existing Records
Daogrp Daoloc Date Descrules Fixity Information History of Origin
Dimensions Event Eventgrp Extent Ingest Process History Legislation Text Pointer
Extptr Extptrloc Extref Extrefloc Licence Text Pointer Management History
Store Famname  Frontmatter Genreform Geogname Name of Publisher Negotiation History
& Arrange Imprint Langmaterial Langusage Legalstatus Original Technical Environmen Permitted by License
Materialspec Name Note Occupation Place of Publication Prerequisites
Originalsloc Otherfindaid P Persname Procedures
Physdesc Physfacet Physloc Phystech Provenance Information
Prefercite Processinfo Ptr Publisher Reason for Creation
Publicationstm Scopecontent Sponsor Language Reference Information
Separatedmaterial Repository Namegrp Related Information Objec
Relatedmateri Ref Refloc Representation Informatic
Unitdate Userestrict Subject Resource Description
Rights Information
Rights Management
Address Archdesc Archref Author Actions Action History
Bibliography Bibref c Cco1-C12 Actors Administration History
Chronlist Chronitem  Container Corpname Authentication Indicator
Custodhist Date Dao Daodesc Change History Before Archiving
Daogrp Daoloc Descrules Event Contacts or Rights Holders Content Information
Eventgrp Extref Extrefloc Frontmatter Context Information Copyright Statement
Famname  Geogname Imprint Language Custody History Date of Publication
Langusage Materialspec Name Namegrp Existing Metadata Existing Records
Note Occupation Persname  Processinfo Fixity Information History of Origin
Phystech P Ptr Ref Ingest Process History Input Format
Refloc Repository Sponsor Subject Legislation Text Pointer  Licence Text Pointer
T Unitdate Origination Management History Name of Publisher
Negotiation History Output Format
Parameters Permitted by Statute
Place of Publication Platform
Policy History
Preservation Description Information
Provenance Information Reason for Preservation
Reference Information Related Information Objects
Render/Analyse Engines Representation Information
Resource Description Rights Information
Rights Management Rights Warning
Structure Information Transformer Objects (TOs)
Underlying Abstract Form Description
Address Corpname  Date Actions Actors
Famname  Geogname Name Contacts or Rights Holder: Existing Metadata
Namegrp Persname  Prefercite Input Format Legislation Text Pointer
Reference Sponsor Unitdate Extref Licence Text Pointer Negotiation History
& Re-use Language Imprint Extrefloc Output Format Parameters
Langusage Occupation P Permitted by License Permitted by Statute
Ptr Ref Refloc Platform Render/Analyse Engines

Rights Information
Rights warning

Rights Management
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Appendix3. A Classification of Metadata Standards in the Records Lifecycle (AGLS & PREMIS)

Metadata

AGLS Metadata PREMIS
Lifecycle
Contributor Creator ObjectCharacteristics
Date Format CreatingApplication
Create Identifier Language Environment
Publisher Rights OriginalName
Title
Audience Availability ObjectCharacteristics Environment
Coverage Date Relationship LinkingEventldentifier
Description Format LinkingIntellectualEntityldentifier
Funcion Identifier LinkingRightsStatementldentifier
Use & Manage Mandate Relation EventType EventDateTime
Rights Source EventDetail LinkingAgentldentifier
Subject Type LinkingObjectldentifier ~ Copyrightinformation
Licenselnformation Statutelnformation
LinkingObjectldentifier  LinkingAgentldentifier
Availability
Date
Rights
Appraisal
& Destory
Date ObjectCharacteristics OriginalName
Description Storage Environment
Funcion Relationship LinkingEventldentifier
Format LinkingIntellectualEntityldentifier
Store Mandate LinkingRightsStatementldentifier
& Arrange Mandate EventDateTime LinkingAgentldentifier
Relation LinkingObjectldentifier ~ Copyrightinformation
Rights Licenselnformation
Subject LinkingObjectldentifier
Type LinkingAgentldentifier
Date Objectldentifier ObjectCategory
Description PreservationLevel SignificantProperties
Format ObjectCharacteristics OriginalName
Identifier Storage Environment
Mandate Signaturelnformation Relationship
Relation LinkingEventldentifier
Rights LinkinglntellectualEntityldentifier
Type LinkingRightsStatementlidentifier
Eventldentifier EventType
Preserve EventDateTime EventDetail
EventOutcomelnformation  LinkingAgentidentifier
LinkingObjectldentifier ~ Agentldentifier
AgentName AgentType
RightsStatement
RightsStatementlidentifier RightsBasis
Copyrightinformation Licenselnformation
Statutelnformation RightsGranted
LinkingObjectldentifier  LinkingAgentldentifier
RightsExtension
Availability Audience ObjectCharacteristics
Date Format Environment
Reference Function Identifier EventDateTime
& Re-use Rights Source EventDetail
Relation LinkingAgentldentifier
Type
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Appendix4. A Classification and Mapping between Metadata Standards in the 5W1H Categories

5W1H Dicision Tree
AGLS AGRkMS OAIS EAD PREMIS
model of DPC
Creator Resource Description Author
Contributor Creation
Publisher Name of Publisher Publication
Statement
Publisher
Audience Actors
Sponsor
signer
messageDigestOrigi
nator
Contacts or Rights
Holders
Position
Who Origination
Imprint
Subject
Corporate Name
Family Name
Personal Name
Name
Name Group
Abbreviation
Expansion
Emphasis
Item
Profile Description
dateCreatedByAppli
Date Range cation
Start Date Date of Publication
Change History Before
Archiving
Date -
Date of the unit preservationLevelDa
Date teAssigned
eventDateTime
copyrightStatusDete
When rminationDate
termOfGrant
startDate
endDate
Chronology List
Chronology List Item
End Date
EventEvent Group
Item*
Profile Description*
Imprint*
Creator* Resource Description* Author*
Contributor * Creation*
Name of Publisher *
Publisher Place of Publication
Publication
Statement*
Publisher*
Where Audience * Actors*
Sponsor*
signer*
Identifier
Scheme
Position*
messageDigestOrigi
nator
Location contentLocationVal




Where

ue

storage

copyrightlurisdictio
n

statutelurisdiction

statutelnformationD
eterminationDate

History of Origin

Location of Originals

Custody History

Change History Before
Archiving*

Contacts or Rights
Holders *

Subordinate Area

Repository

Origination*

Imprint*

Subject*

Corporate Name*

Geographic Name

Name*

Name Group*

Address

Address Line

Abbreviation*

Expansion*

Emphasis *

Item*

Physical Location

Profile Description*

What

Abbreviation *

Expansion*

Creation*

File Description

Series Statement

Origination*

Physical Location*

Function

Subject

Keyword

Title

Name Words

Resource Description*

Title

Subtitle

Title of the Unit

Subject*

originalName

Name
Scheme

Corporate Name*

Geographic Name

Family Name*

Personal Name*

Name*

Name Group*

Component

Component
(1 Level) ~(12)

Physical Description

Format

Dimensions

Extent

Extent

Medium

Scope and Content

storageMedium

Format

Multiple media
formats

Digital Archival
Object

Digital Archival
Object Description
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What

Digital Archival
Object Group

Digital Archival
Object Location

Administration History

Administrative

Information
Custody History *
Change History Before
Archiving *
Management History
Ingest Process History Processing
Information

Biography or History

Subordinate Area*

Custodial History

Acquisition
Information

Function

Appraisal
Information

Accruals

Arrangement

Context Information

Related Information
Objects

Conditions
Governing Access

Legal Status

Restrictions on Use

Conditions
Governing Use

Language of the
Material

Language

Language

Language

Type

Category

Genre/Physical
Characteristic

Material Specific
Details

Physical Facet

significantPropertie
sType

Physical
Characteristics and
Technical
Requirements

Edition

Edition Statement

Index

Index Entry

Note

Note Statement

Language Usage

Other Finding Aid

Profile Description*

Reference

Reference Location

Related Material

Title Proper of the
Finding Aid

Source

Provenance
Information

History of Origin*

Location of
Originals*

Alternative Form
Available

Relation
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What

Related

Entity
Assigned
Entity ID
Assigned
Entity ID
Scheme
Relationship
Role
Bibliography
Bibliographic
Reference
Bibliographic Series
ID of the Unit
objectldentifier
Identifier Identifier
Identifier objectldentifierType
String
Identifier objectldentifierValu
Scheme* e
Availability
Description Description Reference Information Archival Reference
Text Division
Resource Description*
Abstract
Archival Description
Archival Description
Group
Organization
Contributor
Coverage Coverage
Acceptable
arrangements for
acquisition and/or
transfer
Re-evaluate
acquisition
permissions act
Mandate Institutional
remit/collection
development
policy
preservationLevel
preservationLevelRo
le
restriction
Caveat
Category
Rights Security
Caveat
Caveat text
Security
Classification
Rights The rights to
transfer
Acquisition,

Preservation
responsibility

Preservation
responsibility
(been accepted
elsewhere)

Higher degree

of preservation

commitment or
access

Rights
Management

100




What

Negotiation History

Rights Information

Copyright Statement

Rights Warning

Permitted by Statute

Legislation Text
Pointer

Permitted by License

licenseTerms
Licence Text Pointer
rightsBasis
Rights
Statement
licenselnformation
copyrightinformatio
n
copyrightStatus
licenseNote
copyrightNote
statuteNote
Descriptive Rules
Rights Type
Rights Status
statutelnformation
statuteNote
Jurisdiction
significantPropertie
s
Disposal
Material so
valuable that you
will accept
Long term value
justify
preservation
Acquire for other
purposes
Accept the costs
and
risks of trying to
manage
Cost effective for
you to develop
Cost-effective for
you to transfer
Accept the costs
and risks of trying
to manage
Commit adequate
staff
Contact Contacts or Rights
Holders *
Position*
Actions

Content Information

Change

Chronology List*

Chronology List
Item*

Container

EAD Identifier

Emphasis*

Event*

Event Group*

File Plan

Front Matter
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What

Heading
First Heading
Second Heading

Item*

Number

Occupation

Other Descriptive
Data

Paragraph

Personal Name*

Resource

Preferred Citation

Revision Description

Separated Material

Spanned Column
Specification

Title Statement

Title Page

How

Abbreviation *

Expansion*

Component *
Component (1) ~(12)
*

Geographic Name*

Name*

Name Group*

agentNote

significantPropertie
S*

significantPropertie
sValue

Physical
Characteristics and
Technical
Requirements*

significantPropertie
sType*

Controlled Access
Headings

Index*

Index Entry*

Note*

Note Statement*

Language Usage*

Other Finding Aid*

Pointer

Pointer Group

Pointer Location

Reference*

Reference Location*

storage*

contentLocationTyp
e

contentLocationVal
ue*

Administration History
*

Management History
*

Ingest Process History
*

Action History

Policy History

objectldentifier*

Identifier*

statuteCitation

linkingEventldentifi
er

linkingEventldentifi
erType

linkingEventldentifi
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How

erValue

linkingRightsStatem
entldentifier

linkingAgentldentifi
er

linkingObjectldentifi
er

rightsStatementiden
tifier

agentldentifier

eventldentifier

objectldentifierValu

Identifier* e*
relatedEventldentifi
erValue
eventldentifierValue
agentldentifierValue
Identifier
String*
objectldentifierType
Identifier *
Scheme* relatedEventldentifi
erType
eventldentifierType
agentldentifierType
agentName
licenseldentifier
licenseldentifierTyp
e
licenseldentifierValu
e
Name* dependencyldentifi
er
Name
Words*
Name
Scheme*
Keyword*
Availability *
preservationLevelVa
lue*
preservationLevelRo
le*
storageMedium*
Extent* Extent*
Table Column Size
Specification
Digital Archival
Object*
Digital Archival
Object Description*
Digital Archival
Object Group*
Digital Archival
Object Location*
Multiple media
formats *
Format* Digital version be
selected for
format

preservation

Manageable file
format

Carrier that is

acceptable for

transfer and/or
storage

formatDesignation

formatName

formatVersion
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How

formatRegistryNam
e

creatingApplication
Version

creatingApplication
Name

formatNote

creatingApplication

formatRegistry

formatRegistryKey

formatRegistryRole

software

swName

swVersion

swType

swOtherInformation

swDependency

hardware

hwName

hwType

hwOtherInformatio
n

Document
Form

linkingEventldentifi
er

linkingEventldentifi
erType

linkingEventldentifi
erValue

objectCharacteristic
s

compositionLevel

inhibitors

inhibitorType

inhibitorTarget

inhibitorkey

signaturelnformatio
n

signature

signatureEncoding

signer*

signatureMethod

signatureValue

signatureValidation
Rules

signatureProperties

keyInformation

Underlying Abstract
Form Description

Transformer Objects
(TOs)

1) Platform

2) Parameters

3) Render/Analyse
Engines

4) Output Format

5) Input Format

Render/Analyse/Conv
ert Objects

Semantic Information

Render/Analyse
Objects (RAO)

Data Object

Original Technical
Environments

Prerequisites

environment
environmentPurpos
e
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How

Procedures

environmentNote

Documentation

Fixity Information

fixity

messageDigestOrigi
nator

Authentication
Indicator

dependency

dependencyName

dependencyldentifi
erType

dependencyldentifi
erValue

permissions*

act*

Mandate * Negotiate for the
source to supply
preservationLevel*
restriction*
relationshipType
Category* eventType
agentType
relationship
Relation * relatedEventldentifi
cation
relatedEventSequen
ce
linkingAgentldentifi
erType
Related relatedObjectldentif
Entity* ierValue
Assigneci relatedObjectSeque
Entity ID nce
Assigned linkingAgentldentifi
Entity "?k erValue
R;:‘::)T]sehip linkingAgentRole
Role*
Rights Management*
Negotiation History *
Rights Information *
Copyright Statement*
Rights Warning *
Permitted by Statute *
Permitted by License*
Rights* linkingRightsStatem
entldentifierType
Rights * linkingRightsStatem
entldentifierValue
linkingRightsStatem
entldentifier
rightsBasis*
copyrightInformatio
n*
copyrightStatus*
copyrightNote*
licenselnformation
*
licenseTerms*
licenseNote *
Rights
Statement*
Legislation Text
Pointer *
Licence Text Pointer *
rightsGrantedNote
Descriptive Rules *
Rights Type*
Rights
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How

Status*

Jurisdiction*

statutelnformation*

statuteNote*

rightsStatementiden
tifierType

rightsStatementiden
tifierValue

Source *

Provenance
Information *

History of Origin*

Context Information*

objectCharacteristic
sExtension

significantPropertie
sExtension

eventOutcomeDetai
|Extension

creatingApplication
Extension

environmentExtensi
on

signaturelnformatio
nExtension

agentExtension

rightsExtension

Extended Pointer
Extended Pointer
Location
Extended Reference
Extended Reference

linkingIntellectualEn
tityldentifierType

linkingIntellectualEn
tityldentifierValue

Location

linkingObjectldentifi

erTyp

Disposal*

Integrity messageDigestAlgor

Check ithm

messageDigest
Precedence

Description*

Description*

eventDetail

eventOutcomelnfor

mation
eventOutcome
eventOutcomeDetai
|
eventOutcomeDetai
INote
Change linkingObjectldentifi
History erRole
Property Related Information Archival Reference *
.Name Objects*
Pr|or. Valu'e Existing Metadata Resource
Relationship Description*
D
Existing Records
Resource Description*
objectCategory
linkingObjectldentifi
erValue

Documentation
been supplied
(including
metadata)

Technically
feasible for you to
construct

Technically
feasible for you to
transfer the
material
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Available to you
onlineorona
physical carrier

Able to collect or
receive the
resource via

How

Enough available
storage space

Transfer the
resource to an
acceptable carrier

Contacts or Rights

Holders *

Content Information *

Actions *

Representation
Information

Structure Information

Change*

EAD Identifier*

Emphasis*

File Plan*

Front Matter*

Heading*
First Heading*
Second Heading*

Item*

Number*

Other Descriptive
Data*

Resource*

Revision
Description*

Spanned Column
Specification *

Why

Reason for Creation

Description*

Reason for
Preservation

Long term value
justify
preservation*®

Acquire for other
purposes*

Document
Form*

Provenance
Information *

preservationLevelRa
tionale

formatRegistryRole*
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Appendix5. A Classification and Mapping between Metadata Standards and 5W1H Categories

in the Task Model

TASK
Model

5W1H
model

AGLS

AGRkMS

Dicision
Tree of DPC

OAIS

EAD

PREMIS

T1

Who

Creator

Contributor

Publisher

Publication
Statement

Publisher

Sponsor

Abbreviation

Emphasis

Expansion

Corporate Name

Family Name

Imprint

ltem

Name

Name Group

Origination

Personal Name

Subject

When

Dates

Date Range
Start Date

Date of the Unit

Publication
Statement*

Date

dateCreatedBy
Application

End Date

Imprint*

Item*

Where

Creator*

Contributor*

Location

Sponsor*

Publisher*

Publication
Statement*

Publisher*

Abbreviation*

Emphasis*

Expansion*

Address

Address Line

Corporate Name*

Geographic Name

Imprint*

Item*

Name*

Name Group*

Origination*

Subject*

What

Title

Name
Name Words

Subject*

Title

Title of the Unit

Subtitle

Language

Language

Language of the
Material

Language

Coverage

Description

Abstract
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Mandate

T1

What

Rights

Extent

Dimensions

Material Specific
Details

Administrative
Information

Language Usage

File Description

Item*

Abbreviation*

Emphasis*

Expansion*

Geographic Name*

Name*

Name Group*

Number

Origination*

Personal Name*

Series Statement

Title Page

Title Proper of the
Finding Aid

Description*

Title Statement

Extent*

Language of the
Material*

Mandate*

Table Column
Specification

Rights*

How

creatingApplica
tionExtension

creatingApplica
tion

Why

(name, version)

Language Usage*

Abbreviation*

Emphasis*

Expansion*

Geographic Name*

Item*

Name*

Description*

Name Group*
Number*

Audience

Reason of
creation
Actors *

T2

Who

Contributor*

Position

Sponsor*

Publisher*

Publication
Statement*

Abbreviation*

Emphasis*

Expansion*

Corporate Name*

Family Name*

Imprint*

Item*

Name*

Name Group*

Origination*

Personal Name*

When

Date*

Date Range*

Subject*

Start Date*

Date*

Publication
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T2

Statement*
Date of the Unit *
End Date*
When Imprint*
Item*
Contributor*
Actors *
Position*
Location*
Identifier
Scheme
Sponsor*
Administrative
Information*
Publication
Statement*
Publisher*
Repository
Where Imprint*
Abbreviation*
Emphasis*
Expansion*
Address*
Address Line*
Corporate Name*
Geographic Name*
Item*
Name*
Name Group*
Origination*
Subject*
Identifier
Identifier
Scheme*
Name Scheme
Language
Acquisition
Information
Format Format
Scope and Content
Dimensions*
Extent
Physical Description
Genre/Physical
Type Category Chara/cte:/istic
Physical Facet
Relation
Related Entity
Bibliography
Bibliographic
Reference
Bibliographic Series
Availability
What Description Description
ResqurFe Abstract*
Description
Function Keyword
Subject
Coverage Coverage
permissions
Mandate*
Rights* Permitted by
Statute
Rights
Security Caveat
Caveat text
Security
Classification
Caveat Category
Jurisdiction
Source
Actions
Contact
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Position*

Disposal
Paragraph
File Description*
Name*
Name Group*
Number*
Item*
Abbreviation*
Emphasis*
Expansion*
Geographic Name*
What Origination*
Personal Name*
Preferred Citation
Separated Material
Series Statement*
Subject*
Title Page*
Title Proper of the
Finding Aid*
Title Statement*
Identifier*
Identifier
Scheme*
Name Scheme*
Format* Format* Table Column
Specification*
Extent*
Document Form
permissions*
Mandate*
Relation*
Related Entity*
Category*
o - Permitted by
Rights Rights Statute *
Source*
Actions *
Description*
Change History
Jurisdiction*
Keyword*
T2 Disposal*

How environment
software
swName

swVersion
swType
swOtherInform
ation
swDependency
hardware
hwName
hwType
hwOtherInform
ation
Name*
Name Group*
Item*
Abbreviation*
Emphasis*
Expansion*
Geographic Name*
Number*
Document
Why Form*
Position*
Sponsor*
Publisher*
Who Publication
T3 Statement*
Author
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T3

Abbreviation*

Emphasis*

Expansion*

Corporate Name*

Family Name*

Imprint*
Who Item*
Name*
Name Group*
Origination*
Personal Name*
Subject*
Date Range*
Date” Start Date* Date*
Publication
Statement*
when Date of the Unit *
End Date*
Imprint*
Item*
Identifier
Scheme*
Position*
Sponsor*
Author
Publisher*
Publication
Statement*
Name*
Where Name Group*
Abbreviation*
Emphasis*
Expansion*
Corporate Name*
Geographic Name*
Imprint*
Item*
Origination*
Subject*
permissions*
Mandate*
. Security
Rights* Caveat*
Rights*
Long term value
justify
preservation
Acquire for
other purposes
Accept the
costs and risks
of trying to
manage
What Commit
adequate staff
Material so
valuable that
you will accept
Ingest Process Processing
History Information
Appraisal
Information
Identifier*
Identifier
Scheme*
Jurisdiction*
Contact*
Position*
Keyword*
Disposal*
Format* Format*
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T3

File Description*

Name*

Name Group*

Series Statement*

Abbreviation*

Emphasis*
Expansion*
Geographic Name*
Item*
What Number*
Origination*
Personal Name*
Revision Description
Subject*
Title Page*
Title Proper of the
Finding Aid*
Title Statement*
permissions*
Negotiate for
Mandate* the source to
supply
Rights* Rights*
Digital version
Format* Format* be selected for
preservation
Table Column
Specification*
Manageable file
format
Carrier that is
acceptable for
transfer and/
or storage
Document Form
Technically
feasible for you
to transfer the
material
Available to you
onlineorona
How physical carrier

Able to collect
or receive the
resource via

Enough
available
storage space

Transfer the
resource to an
acceptable
carrier

Documentation
been supplied
(including
metadata)

Technically
feasible for you
to construct

Identifier*

Identifier
Scheme*

Ingest Process
History *

Change History*

Jurisdiction*

Keyword*

Disposal*

Integrity Check

Name*
Name Group*

Abbreviation*
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Emphasis*

Expansion*
Geographic Name
Item*
A Number*
Revision
Description*
T3 Long term value
justify
preservation*
Acquire for
Why other
purposes*®
Document
Form*
Name of
Publisher
Contacts or
Rights Holders
Actors
Publication
Statement*
Publisher*
Author*
Sponsor*
Position*
Abbreviation*
Emphasis*
Who Expansion*
Corporate Name*
Family Name*
Imprint*
Item*
Name*
Name Group*
Origination*
Personal Name*
Profile Description
Subject*
Change History
Date* D;tt:rS?)r;%:: Before Date*
Archiving
Date of
Publication *
dateCreatedBy
T4 Application*
Publication
Statement*
When Chronology List
Chronology List Item
Date of the Unit *
End Date*
Event
Event Group
Imprint*
Item*
Profile Description*
History of - .
g Location of Originals
Origin
Custody History
Change History
Before
Archiving
PLTSI?:Eeif* Publisher*
Where Place of Publication
Publication Statement*
Contacts or
Rights Holders
*
Location*
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T4

Where

Sponsor*

Repository*

Physical Location

Actors *

Author*

Identifier
Scheme*
Position*

storage

Name*

Name Group*

Abbreviation*

Emphasis*

Expansion*

Address*

Address Line*

Corporate Name*

Geographic Name*

Imprint*

Item*

Origination*

Profile Description*

Subordinate Area*

Subject*

Identifier*

Identifier*

ID of the Unit

Identifier
Scheme*

Subtitle*

Description*

Description*

Reference
Information

Archival Reference

Text Division

Resource
Description*

Abstract*

Archival Description

Archival Description
Group

Organization

Function*
Subject*

Keyword*

Component
Component (1 Level)
~(12)

Physical
Description*

Format*

Extent*

Extent

Dimensions*

What

Medium*

Scope and Content*

storageMediu
m

Format*

Multiple media
formats

Digital Archival
Object

Digital Archival
Object Description

Digital Archival
Object Group

Digital Archival
Object Location

Custody History

*

Change History

Before
Archiving *
Ingest Process Processing
History Information*
Administration Administrative
History Information*
Management
History

Subordinate Area*

Biography or History
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T4

What

Custodial History

Acquisition
Information*

Function

Appraisal
Information*

Accruals

Arrangement

Context
Information

Conditions
Governing Access

Legal Status

Related
Information
Objects

Conditions
Governing Use

Language

Language of the
Material*

Language*

Type*

Category*

Genre/Physical
Characteristic

Material Specific
Details*

Physical
Characteristics and
Technical
Requirements

Physical Facet*

Edition

Edition Statement

Note

Note Statement

Other Finding Aid

Profile Description*

Reference

Reference Location

Related Material

Title Proper of the
Finding Aid*

Language Usage*

History of
Origin*

Location of
Originals*

Provenance
Information

Alternative Form
Available
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