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***

A long with many other metadata communities, the recordkeeping profession is 
aware that sustainable, viable and cost-effective metadata creation requires 
investigation of strategiesfor its automated capture. The creation, management 
and use ofrecords is ultimately dependent on the existence of authentic, reliable 
and accurate metadata that places documentary objects into their operational 
contexts and tracks the business and recordkeeping actions they undergo 
throughout their lifespan. This means that records management and archival 
processes need to be configured around automated data re-use. In electronic 
environments maintaining the authenticity, integrity and reliability of records 
is an ongoing active concern. There is a needfor continual accrual of metadata to 
ensure traces ofthe transactions (at varying levels of granularity) that impact
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on records' authenticity and integrity are captured and maintainedfor as long 
as necessary. In digital environments recordkeeping tools need to be designed 
and constructed to utilise existing metadata about records content, structure and 
context, as well as to be able to adequately capture evidence of business, records 
management and archival actions, and their impacts on electronic records. In 
this context the development of recordkeeping metadata standards and the 
standardisation of metadata through the promulgation of metadata schemas 
have been seen as essential in supporting interoperability of metadata, and 
enabling its automatic capture and re-use. But can the emerging standards and 
schemas delii’er the desired capabilities ? This paper reports on the development 
of a process to analyse the recordkeeping metadata capabilities of records 
management, archival control and related schemas as part of the Clever 
Recordkeeping Metadata Project. It shows how research issues u?ifolded 
throughout the prototyping process and discusses arising insights into 
requirements for recordkeeping metadata to assist ̂ future schema development.

Introduction

The creation and keeping of records is ultimately dependent on the 
existence of metadata that places documentary objects into their business 
contexts and tracks the business and recordkeeping actions they undergo 
throughout their lifespan. One of the key challenges for recordkeeping in 
digital and networked environments is to seek ways in which this 
metadata may be captured as part of recordkeeping processes and is 
inextricably bound to the recorded information to which it pertains, in 
order to establish and maintain its authenticity, reliability and integrity 
as a record. The very nature of information technologies, their dynamism 
and their volatility, suggests that the extent of metadata required for 
recordkeeping in electronic environments may be orders of magnitude 
greater than what we have been used to in the paper world. The ability to 
inherit data or metadata from that available within business process 
and systems as recordkeeping metadata may be the only sustainable and 
viable method of metadata creation in such environments. Automatically 
capturing metadata as part of the process to which it relates may not 
only be more efficient, but may also lead to better quality metadata, as its 
creation becomes an integral part of the process rather than being a post- 
hoc costly add-on. Being able to automatically re-use recordkeeping 
metadata in other business or recordkeeping processes is another part of 
establishing its viability through encouraging shared interest in its 
creation.1
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A number of initiatives over the past decade have sought to elicit and 
codify recordkeeping metadata requirements. As part of redefining 
archival description in the continuum, the SPIRT Recordkeeping 
Metadata Project undertaken by the Records Continuum Research Group 
at Monash University in 1998-99 investigated the standardisation of 
metadata requirements for recordkeeping purposes through time and 
space.2 Outcomes from this project included the Australian Recordkeeping 
Metadata Schema (Australian RKMS),3 conceptual and relationship models 
of records in business and socio-legal contexts (SPIRT Conceptual 
Models),4 and the development of a classification scheme of the purposes 
of recordkeeping metadata.5 At around the same time the National 
Archives of Australia (NA A) was developing their Recordkeeping Metadata 
Standard for Commonwealth Agencies (RKMSCA),6 and the VERS Project at 
the Public Record Office of Victoria (PROV) was defining a long-term 
preservation format for electronic records, Standard for the Management of 
Electronic Records PROS 99/0077 A key part of this specification is the 
VERS Metadata Scheme which defines the structure of encapsulated 
record objects for long-term preservation. The RKMSCA was designed to 
sit within the Australian RKMS framework created by the SPIRT Project, 
with the VERS Metadata Scheme incorporating the RKMSCA as the basis 
for metadata supporting records management, discovery and retrieval 
functions.8

These initial activities have led to the development of recordkeeping 
metadata standards in other jurisdictions, and the uptake of the SPIRT 
outcomes into the emerging ISO23081-1 Information and Documentation - 
Records Management Processes - Metadata for Records - Principles (ISO 23081- 
1:2004) standard.9 While these latter products represent a maturing of 
ideas based on the experience of earlier work, there is still much more to 
be understood, particularly if these standards are to lead to recordkeeping 
and archiving processes based on automated metadata capture and re 
use.10

Advances in digital and networking technologies are overcoming 
traditional technical barriers between systems, making interoperability 
more viable.11 If such advances are to be exploited in records creation 
and management practices, then there is a need to understand the kinds 
of recordkeeping metadata currently captured in business, records 
management and archival schemas. There is a need to determine where,
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and in what forms, metadata in recordkeeping and archiving processes 
may already exist; as well as a need for determining where and when 
recordkeeping metadata may be of use in other processes in integrated 
environments. Such insights can help determine the recordkeeping 
metadata inherited from schemas used in business processes, as well as 
the metadata recordkeeping and archiving schemas can supply to one 
another or make available for use by other business schemas. There is 
also a need to reflect on the capabilities of existing schemas for records 
management and archival description, particularly in terms of their 
capacity to interoperate and support automated capture and re-use of 
metadata.

This paper reports on the development of an analysis process to identify 
and assess the recordkeeping metadata capabilities of schemas 
undertaken as part of the Clever Recordkeeping Metadata Project (CRKM 
Project).12 It begins with a brief description of the prototyping of such a 
process as a research tool to identify where and how metadata of interest 
is created and captured in schemas governing, and being utilised in, 
business, records management and archival control systems. This is 
followed by a discussion of the results of applying the prototyped analysis 
process to a selected set of metadata schemas, and how further evaluation 
and reflection on the analysis process itself served as a critique of the 
emerging warrants13 for recordkeeping metadata used in its construction, 
raising questions as to their capacity to facilitate automated metadata 
capture and re-use.

Prototyping of the analysis process

The prototyping of a method for determining the recordkeeping and 
archiving capabilities of metadata sets was undertaken as a joint activity 
between the CRKM Project and the InterPARES2 Description Cross 
Domain as part of the development of a metadata schema registry.14 The 
technique of warrant analysis was used to determine the capability 
criteria (against which judgements as to the recordkeeping and archiving 
capabilities of metadata schemas could be made).15 The SPIRT Conceptual 
Models, Australian RKMS, Classification of Recordkeeping Metadata by 
Purpose Scheme, ISO 23081-1:2004 and the Benchmark and Baseline 
Requirements from the initial InterPARES Project16 were identified as 
authoritative sources in which requirements for recordkeeping metadata 
are articulated. The strategy adopted was to study each warrant in turn
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with the aim of extracting a series of pertinent questions relating to its 
recordkeeping metadata requirements. These were then brought together 
as a worksheet with its structure, the nature of the individual questions 
and the analysis process as a whole defined and refined through iteration 
and testing.17

The questions in the worksheet were applied to a sample of schemas to 
test their feasibility, granularity, usefulness, and the meaning of the 
response. Schemas in the sample were selected on the basis of ability to 
help in determining whether the analysis could make distinctions between 
recordkeeping and non-recordkeeping schemas, between the number of 
types of recordkeeping entities18 a schema uniquely identifies, and 
between schemas operating in different dimensions.19 Table 1 provides 
details of the schemas and of characteristics that informed their inclusion 
within the sample.

Sample Schema Publication
Date

Characteristics

Recordkeeping Metadata 
Standard for Commonwealth 
Agencies Version 1.02" 
(RKMSCA)

May 1999 A 'one-entity' recordkeeping metadata 
schema for use in Commonwealth 
agencies developed by the National Archives 
of Australia (NAA).

New South Wales 
Recordkeeping Metadata 
Standard 1.02' (NSW RKMS)

2001 A 'three-entity' recordkeeping metadata 
schema for use in New South Wales government 
agencies developed by the State Records Authority 
of NSW.

South Australian 
Recordkeeping Metadata 
Standard 2.4“ (SA RKMS)

January 2004 A 'three-entity' recordkeeping metadata 
schema for use in South Australian government 
agencies developed by the State Records of
South Australia.

VERS Metadata Scheme 2 July 2003 A 'one entity', schema for the long-term 
preservation of electronic records developed by 
the Public Record Office of Victoria (PROV).

Commonwealth Record
Series System (CRS)24

1999 The 'multi-entity' archival descriptive schema 
of the National Archives of Australia (NAA).

Dublin Core Metadata
Element Set Version 1.1 
(DCMES)25

June 2003 A 'one entity', resource discovery schema.

Table 1. Metadata schemas used to instantiate the analysis process
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Assessing the degree of support for a recordkeeping metadata 
requirement

As the iterative development of the analysis process unfolded it became 
clear that an assessment of the degree of support a schema had for a 
recordkeeping metadata requirement was needed in order to make 
distinctions between recordkeeping capabilities. For example the DCMES, 
as a resource discovery standard, would be expected to have less support 
against the detailed ISO 23081-1:2004 requirements for metadata relating 
to records entities than a schema designed from a recordkeeping 
perspective, like the RKMSCA. In addition 'multi-entity' schemas, like 
the New South Wales and South Australian standards, which allow for 
the representation of recordkeeping metadata using separate linked 
entities, are also expected to provide a greater level of support for 
recordkeeping requirements than 'single entity' schemas like the RKMSCA 
which only allow for representation of other recordkeeping entities as 
attributes of record objects.

Being able to distinguish the degree of support for a metadata requirement 
goes to the heart of the purposes of recordkeeping metadata. 
Recordkeeping metadata is a record of the contexts in which records are 
created, managed and used, and so its creation, capture and ongoing 
preservation should result from the application of appraisal frameworks 
to business and recordkeeping activities. The recordkeeping metadata 
schema employed as part of the recordkeeping processes associated with 
any particular activity must be capable of supporting recordkeeping 
metadata requirements to the extent that the appraisal framework dictates. 
Choice of schemas therefore needs to be informed by understandings of 
their level of support for recordkeeping metadata requirements.

The following scale was devised for assessing the degree of support:

• None - there is no support for the recordkeeping metadata 
requirement.

• Minimal - there is some support for the recordkeeping metadata 
requirement, eg it may allow for a recordkeeping entity to be 
named or it may allow for part of the requirement to be met.

• Adequate - there is enough support for the recordkeeping 
metadata requirement, eg it may allow for both the naming of a 
recordkeeping entity and description of its properties to meet 
the requirement.
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• Comprehensive - there is comprehensive support for the 
recordkeeping metadata requirement, eg the schema allows for 
both the recordkeeping entity and its relationships to be named 
and described.26

A major consideration throughout the iterative development and 
instantiation of the analysis process was whether these judgements (as 
to the degree of support) could be easily and consistently applied.

Reflective evaluation

The development phase ended once the analysis worksheet had reached 
a degree of stability such that it could be documented and made available 
for use, and further evaluation and refinement, in other contexts.27 The 
instantiation process used in its development had resulted in 
assessments of recordkeeping metadata capabilities for the sample 
schemas being completed. Evaluation therefore encompassed reflection 
on both of these outcomes. What do the individual results of the analysis 
of the sample schemas show? What do they reveal about understandings 
of recordkeeping metadata, the implementation of recordkeeping 
metadata, and of requirements for interoperability? What do they say 
about the state of recordkeeping metadata standardisation activities? 
What insights, if any, does the development of the analysis process give 
us into the warrants used in its construction? What issues does the 
prototyping raise about the idea of analysing the recordkeeping metadata 
capabilities of schemas and about those recordkeeping metadata 
capabilities themselves?

Analysis results
Despite shortcomings (discussed in the next section), the analysis process 
did provide a systematic way in which judgements about compliance 
with recordkeeping metadata capabilities expressed in the warrants could 
be determined and resulted in the discovery of some useful information 
about the recordkeeping metadata capabilities of the analysed metadata 
schemas.28

The analysis determined that:

• As expected, the DCMES only meets some very minimal 
requirements of recordkeeping metadata. It clearly shows that 
a resource discovery standard does not have the capabilities to
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capture functional context, such as function, mandate, and 
aggregation relationships, nor any history of business and 
recordkeeping events associated with ongoing management 
and use.

• The RKMSCA has adequate to comprehensive support for 
metadata relating to records but minimal support for metadata 
relating to other recordkeeping entities. The schema allows for 
the unique identification of record objects and their 
aggregations with metadata about other recordkeeping entities 
represented as elements of these objects. Relationships between 
these other recordkeeping entities and record entities are either 
encapsulated within the definition of the element or specified 
in values for its components. Undertaking the analysis did raise 
questions as to whether the structure of the RKMSCA element 
set should better represent the interrelationships and 
dependencies between the elements as highlighted in the 
appendices and illustrated in examples.

• As expected, the 'multi-entity' schemas of the NSW RKMS and 
SA RKMS offered more support for metadata relating to other 
recordkeeping entities. However some inconsistencies and 
ambiguities in these schemas were also highlighted. In the case 
of the SA RKMS the lack of distinction between element 
qualification and element components was identified as a 
potential source of ambiguity that could impact on its 
implementation, and in both cases some missing elements or 
encoding scheme values and inconsistencies in element 
semantics were also noted. As with the RKMSA, questions were 
raised as to whether the structure of the schemas adequately 
represents the dependencies and interrelationships amongst 
the elements. These are noted in the element descriptions but 
are not independently highlighted or emphasised with 
examples as in the RKMSCA. For these multi-entity schemas 
this issue is of particular relevance to the RELATION element 
which captures the relationship of an object to another object. 
Is there a requirement for these relationships to be bi-directional 
or uni-directional? In order to fully capture the relationship 
does there need to be reciprocity? If a RELATION element is 
created for one object then does a corresponding RELATION
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element need to be created in the related object? While the 
analysis process shows that the schema may have the capacity 
to capture relationships amongst recordkeeping objects, the 
behaviour encoded in the implementation will determine 
whether it then actually meets the recordkeeping requirements 
based on those relationships.

• The VERS Metadata Scheme offers the most comprehensive 
support for the technical metadata relating to record objects. Its 
documentation was also the most comprehensive, reflecting 
the multi-million dollar investment in the strategy by the PROV.

• The CRS, as a schema designed for paper records, only has 
minimal support for recordkeeping metadata at the item level 
when assessed against metadata requirements for electronic 
records. Description of record series is more extensive than 
record item description, with, in particular, relationships to 
agent and business entities only capable of being documented 
at the series level. This reflects paper environments where these 
essential linkages would be inscribed on the record items or be 
derivable from their physical location and where the costs of 
extracting this metadata into an archival control system would 
be far too high. In addition the results of the analysis of the CRS 
also raised questions as to whether the requirements for 
recordkeeping metadata in archival dimensions were 
adequately articulated in the warrants.

Reflection on the analysis results

Reflection on the results of the analysis as a whole, and on the development 
process itself, provided some insight into the current status of theoretical 
understandings and practical implementation of recordkeeping 
metadata.

Diversity in schema documentation

Firstly the results revealed some diversity in the documentation defining 
a metadata schema. This added to the complexity of the analysis process 
as with each schema the structure of the associated documentation 
needed to be understood so that it could be readily consulted for 
completion of the worksheet. While in a research context this is not of
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much concern, in other environments such diversity could be a potential 
barrier to implementation. Instead of consulting a standard set of 
documents a potential implementer would first have to locate, and then 
work through, all the varying pieces of documentation to understand 
their internal structure and their relationship to one another, in order to 
extract the information needed to make judgements about the use of the 
schema. It highlights the need for standardisation in schema publication 
and presentation practices.

The different ways in which they are published and presented have 
various strengths and weaknesses. The trend towards only providing 
descriptions of elements and a seeming deprecation of information 
regarding the conceptual framework on which the element semantics 
and structure are based is considered a weakness. It is premature at this 
early stage of overall development to assume that this context is common 
knowledge. A clear connection to the conceptual model underpinning a 
schema aids in its interpretation and may help to resolve ambiguities. 
The development of recordkeeping metadata standards and their 
implementation should be seen as ways to test and refine the 
conceptualisations on which they are based.

A lack of this context may also increase the potential for misinterpretation 
in an implementation environment. Many communities are interested in 
capturing and exploiting metadata, but with many differing perspectives 
on what that metadata entails.29 It is therefore vital that the conceptual 
model on which a metadata schema is based is either clearly referenced 
or articulated within its documentation. This can aid in understanding 
both the meaning and purpose of the elements and in determining 
structural and behavioural relationships. In addition if interoperability 
is one of the goals of such schemas then it is also desirable to ensure the 
frameworks from which element semantics, structures and values are 
drawn are made as explicit as possible. This includes establishing a 
clear connection with the conceptual framework and documenting 
relationships to other schemas and encoding schemes that have informed 
the construction of the schema. If interoperability is a goal then its 
promotion must begin in the articulation of the schema.

Lack of metadata about the metadata

Most of the analysed schemas did not meet requirements for metadata 
about the metadata, vital in order for recordkeeping metadata to be itself
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a record.30 The lack of consideration for metadata about the metadata can 
be traced back to the framework on which the schemas have been based. 
Version 1.0 of the Australian RKMS, which has informed the construction 
of the Commonwealth, New South Wales and South Australian 
recordkeeping metadata standards, does not incorporate elements for 
the capture of such metadata. It illustrates the potential detrimental effects 
on schema design if the frameworks on which they are based are not 
inclusive of all necessary concepts and reflects that they are in an early 
stage of development. As the recordkeeping profession is still searching 
for understandings of recordkeeping metadata it is vital that critiques of 
the emerging frameworks are also part of the discourse so that 
conceptualisations continue to grow and mature.

'Single ’ and 'multi-entity' schemas
Another outcome from the sample analysis is to question the 'single entity' 
versus 'multi-entity' schema terminology that has arisen with respect to 
recordkeeping metadata schemas. The RKMSCA has been referred to as 
a 'single' or 'one entity' schema because it allows for the identification 
and description of one kind of recordkeeping entity, namely record objects, 
whereas the NSW and SA standards have been described as 'three entity1 
schemas as they allow for the identification and description of record, 
agent and function objects. The analysis results suggest that this 
terminology may be misleading. In asking which recordkeeping entities 
and which relationships a schema is capable of documenting, the results 
for the RKMSCA show that it encompasses the description of agents, 
business, mandate and recordkeeping business entities as properties of 
record objects. Their representation as attributes also intrinsically 
captures relationships between records and these other recordkeeping 
entities. Therefore to say that the RKMSCA is a 'single entity' schema is a 
misnomer from a recordkeeping entity perspective. It has been designed 
to uniquely identify and describe one kind of object, ie record objects at 
varying levels of aggregation, but within its description is encompassed 
the description of other recordkeeping entities and their relationships to 
the record object. If it did not encompass such description then it would 
not be a recordkeeping metadata schema. Thus the difference between 
the RKMSCA and the NSW and SA schemas is not the number of 
recordkeeping entities described, but the extent of the description of those 
entities and the relationships allowed between them.
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Constructing a recordkeeping metadata schema involves making choices 
as to how to represent recordkeeping entities and relationships. The 
schemas analysed show that a recordkeeping entity may be represented 
as a discrete object or as an attribute of another object. If represented as 
an attribute of another object then the nature of the relationship between 
the two entities may be captured in the semantics of the attribute. For 
example, in the RKMSCA the relationship between Business and Records 
entities are specified in the definition of the FUNCTION element - ie 'The 
general or agency-specific business function(s) and activities which are 
documented by the record'.31 Alternatively, allowance may be made to 
capture it as a component of or qualifier to the attribute. In the RKMSCA 
the AGENT element has an AGENT TYPE sub-element which allows for 
the role the agent plays in relation to the record to be specified.32 In 
addition the sub-element structures of the AGENT and FUNCTION 
elements allow for the capture of other attributes of Agent and Business 
entities within the description of record objects.

The analysis also shows that a recordkeeping metadata schema developer 
must also make decisions as to which layers of aggregation to support. 
Having decided which layers are to be included in the schema, how the 
layers and the relationships between them are to be represented then 
needs to be determined. In the case of the RKMSCA, relationships between 
layers of aggregation of record objects are captured through the 
RELATION element. The sub-element structure allows for description of 
the nature of aggregation relationships between record objects. In the 
case of the CRS, relationships between record series and the items making 
up that series are captured via the SERIES element of Record Item objects. 
Here the nature of the aggregation relationship is specified in the 
definition of the element.

Abstract schemas, representations and implementations

Reflection on the analysis results served to highlight the differing degrees 
of abstraction of the sample metadata schemas. The Clever Recordkeeping 
Metadata Project (CRKM) used the Layers of Interoperability Model 
developed by the DELOS Network of Excellence on Digital Libraries, 
Working Group on Metadata Registries to position these and other 
recordkeeping metadata standardisation activities across abstract, 
representation and transport and exchange layers as illustrated in 
Figure l.33
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Layer 3 
Abstract

Conceptual Models 
eg SPIRT Conceptual Models

Recordkeeping Metadata Standards/Schemas 
eg Australian RKMS, RKMSCA, NSW RKMS, SA

RKMS, VERS Metadata Scheme, ISAD(G), ISAAR(CPF), 
Metadata requirements in functional specifications for 

records management systems

Layer 2 Representation
eg EAD, EAC, VERS DTD, CRS Database Schema

Layer 1 Transport and Exchange
eg SOAP, REST

Figure 1. Recordkeeping metadata standard initiatives positioned 
on the Layers of Interoperability Model

The RKMSCA, NSW RKMS and SA RKMS standards only exist in the 
abstract layer, while the VERS, CRS and DCMES extend into the 
representation layer.34The analysis worked with the abstract definition 
of the schemas, and so, in answering the questions, there was always a 
degree of uncertainty. While the abstract definition may have the potential 
to handle the requirement, the degree of support could be dependent on 
how it is represented and, given element inter-dependencies, aggregation 
and obligation issues in the recordkeeping metadata standards, on how 
the schema is actually implemented.

Assessing the degree of support for the recordkeeping metadata 
requirements was problematic as there were concerns about whether it 
would hold across representations and implementations of those 
representations. This reflects on the complexity of recordkeeping 
metadata. It is not just isolated, static, simple object description but 
description that is capable of representing a complex and dynamic 
network of recordkeeping entities and relationships, integral to the record 
objects themselves and contingent on operational, legal and 
accountability requirements. It became apparent that part of the problem
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was related to the degree of precision with which recordkeeping metadata 
requirements were articulated in the warrants themselves. Do they 
support such precise judgements being made?

Evaluating the analysis process

These issues came to the fore as the analysis process was extended beyond 
the immediate research context. The development of the MADRAS registry 
within the InterPARES2 Description Cross Domain opened up the process 
to a wider user group and the analysis results to a wider audience.35 As 
this work unfolded the ISO/TC 46/SC 11/WG1 also became interested 
in developing it as Part 3 of the ISO 23081 standard.36 The idea emerged 
of using the process as the basis for the creation of a self assessment tool 
that recordkeeping and other information professionals could use to 
assess the ability of their metadata schemas to meet the records 
management metadata requirements defined in ISO 23081 in support of 
ISO 15489: Information and Documentation - Records Management.

Feedback from the use of the analysis worksheet by InterPARES2 
Description Cross Domain researchers and members of ISO/TC 46/SC 
11/WG 1 highlighted and reinforced concerns with:

• Its complexity.

• The repetition of similar questions across the warrants.

• The amount of background knowledge about a schema and the 
amount of data entry required to complete the questions.

• The potential for inconsistency in the application of the scale 
for the degree of support of a recordkeeping metadata 
requirement.

• The difficulty in applying questions to metadata schemas based 
on conceptual models less aligned with those in the analysis 
warrants.

Reflective evaluation of the analysis process itself was undertaken to see 
whether, where and how it could be refined in order to address these 
issues.
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Background knowledge

Undertaking an analysis requires detailed knowledge of all the warrants 
that make up the worksheet, along with a detailed understanding of the 
metadata schema under assessment. This is reasonable for its use within 
its research context, but problematic for its application by recordkeeping 
and other information professionals less conversant with the warrants 
and their interpretation that has informed the construction of the analysis 
worksheet. The issue for the use of the process outside of a research 
context is whether it can be refined so that the understandings of the 
analysis warrants are built into the tool rather than being something that 
the person undertaking the analysis brings to the process. However it 
should be noted that while there is a need to simplify the process it cannot 
be made too simplistic as the integrity and usefulness of the results would 
then be questionable.

A detailed understanding of the metadata schema to be assessed may 
still be a reasonable expectation. Comprehension of the conceptual basis 
and familiarity with elements and how they are structured are necessary 
for implementing any schema in any context. It can be argued that those 
seeking to undertake an analysis of the metadata schemas they have 
been involved in developing will have this detailed knowledge already 
in place. Those wishing to see whether a schema that others have 
developed can be applied in a recordkeeping context can use the rigour 
of the analysis process to improve their understanding of its conceptual 
foundations and descriptive capabilities and become more familiar with 
its elements and its structure. Gaining this knowledge would be part of 
the overall process in which an assessment of recordkeeping metadata 
capabilities occurs.

Manual processing

The manual nature of the analysis process is a particular hindrance to 
its broader application. Further development of the MADRAS registry 
and its support of the analysis process can investigate creating interfaces 
to foster more efficient entry processes. For example the ability to drag- 
and-drop elements against recordkeeping requirements can be envisaged, 
particularly if machine processable forms of schemas were available for 
automated ingestion.37 Constructing a tool based on this possibility in 
the current environment would exclude many, if not most, extant 
metadata schemas from the process given the diversity of ways in which
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schema documentation is presented and the limited availability of 
machine processable forms. This emerges as a barrier to the creation of 
infrastructure to support schema assessment and use.

Repetition and complexity

The complexity of the worksheet with the repetition of similar questions 
within and across the warrants reflects the research requirements and 
the emerging nature of understandings in this area. Construction of the 
analysis process from the various warrants revealed that, while they 
overlapped at some points, they also diverged at others. The focus of the 
development of the analysis tool within a research context was on making 
the existing warrants operational rather than creating a newly merged 
one, which would then itself need to be validated and critiqued. 
Maintaining the separate sections for each of the warrants enabled clear 
statements of where and how a schema meets its requirements. This 
allows the results of the analysis to be fed back into evaluation of the 
warrants themselves. Reconciliation of divergent viewpoints can then 
occur at the source.

Mapping of the warrants used in the worksheet was undertaken to give 
insight into their points of convergence and divergence and as a possible 
way to validate the analysis results. For example if an ISO 23081-1:2004 
requirement correlates to a benchmark or baseline requirement then some 
consistency in the answers to relevant questions for each in the analysis 
worksheet would be expected. This revealed some accord and discord 
between the warrants,38 but its inconclusiveness reinforced issues 
regarding the precision with which recordkeeping metadata requirements 
are made. The latitude in both warrants for interpretation of what a 
requirement may or may not mean or entail made it difficult to produce 
conclusive mappings.

The issue of precision is an important one. The analysis can only reflect 
the precision of the warrants on which it is based. Are the requirements 
for recordkeeping metadata in the warrants specified to the extent that 
allows for an unambiguous judgement of the recordkeeping capabilities 
of a schema to be made? Questions have already been raised as to whether 
the degree of abstractness of the schema being analysed also impacts 
on the accuracy and the precision of the results. The concern in analysing 
the more abstract schemas was that their implementation could make 
their recordkeeping capabilities significantly better or worse. Even with
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a schema like VERS where a canonical representation is provided there 
is still scope for variation in the recordkeeping metadata capabilities of 
an implementation (depending on choices made) regarding obligations 
and element interdependencies. These choices need to be governed by 
appraisal decisions reflecting operational, legal and accountability 
requirements.

This suggests that a more accurate and precise assessment of 
recordkeeping metadata capabilities will require reducing the degree of 
abstraction in both the metadata schemas and in the warrants themselves. 
Both tend to feature high level and broad statements of metadata 
requirements that are open to interpretation. The understandings 
regarding recordkeeping metadata arising from making the warrants 
operational can help determine the kinds of standards and statements of 
recordkeeping metadata requirements needed within them.

In addition the difficulties in trying to correlate ISO 23081-1:2004 and 
the Baseline Requirements further reinforced the question raised earlier 
about how well the archival perspective was addressed.39 In accord with 
continuum thinking the idea behind the ISO 23081 principles is that 
they apply throughout the records lifespan and encompass operational 
records management along with archival perspectives.40 This would 
appear to be at odds with the principles being an expression of the 
metadata requirements in support of ISO 15489, given that this standard 
'does not include the management of archival records within archival 
institutions'.41

Archival description, particularly from an Australian Series System 
perspective, suggests that metadata regarding the contexts in which 
records are created and used can accrue independently of records and 
that it is in recordkeeping and archival processes that linkages between 
records and this context are established. The question is whether, in 
defining metadata in terms of 'at records capture' and 'after records 
capture', the ISO 23081-1:2004 requirements encompass the accrual of 
this kind of metadata or whether only a records management view has 
been covered. Mapping the ISO requirements to the SPIRT Conceptual 
Models was undertaken to see if this was indeed the case.
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Mapping ISO 23081-1 to SPIRT Conceptual Models
This mapping involved attempting to place each detailed requirement 
from Section 9 of ISO 23081-1:2004 onto the SPIRT Conceptual Model to 
indicate which recordkeeping entities and/or relationships it refers to, 
and at what layers of aggregation.42

The resultant mappings were less than precise. For many of the 
requirements there is scope for interpretation as to what it would mean 
in terms of recordkeeping entity and relationship metadata. Some 
requirements are fairly straightforward to place. For example, 9.2.1 a) 
requires the date and time of record creation to be captured and is hence 
mapped as an attribute of a Records entity.43 Others are much broader 
and far-reaching. For example, 9.2.4.1. a) states that security metadata is 
needed 'to identify the access restrictions that apply to records and their 
aggregations, business processes and agents1.44 This is mapped to 
attributes of Records, Agent, Business and Business Recordkeeping 
entities. Requirements like 9.2.3.1 d) (to document 'links between records, 
agents and processes')45 raise questions of: what attributes of these 
relationships need to be documented and along what layers of aggregation 
are they required? It also raises the question of: how does the notion of 
processes translate to, or even beyond, the transaction, activity, function 
and ambient function layers of Business and Business Recordkeeping 
entities?

With the use of the SPIRT Conceptual Models as the framework for the 
types of metadata in Section 9 of ISO 23081-1:2004, there was an 
expectation that each section would systematically cover metadata 
attributes for that entity and for its relationships. However the mapping 
exercise showed that the requirements within each of the sections relate 
to more than just the recordkeeping entity in their heading. For example 
incorporated in ISO 23081-1:2004 Section 9.2 (requirements for metadata 
about records) is metadata describing attributes of agent, business and 
recordkeeping business entities along with the relationships between 
these entities and record entities.

The overall impression from the exercise is that the statements of metadata 
requirements in Section 9 of ISO 23081-1:2004 tend to be 'record-centric'. 
With requirements for metadata about records entities incorporated in 
almost all the sections, the statements seem to focus on the business of 
managing records rather than the business of managing recordkeeping.46
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The mappings also indicate that the archival perspective has not been 
taken into account. The need for, and needs of, metadata beyond the 
'organise' layer (in the records continuum sense of the term) of aggregation 
for the recordkeeping entities does not seem to be addressed.47 Also, when 
the need for metadata to document relationships between organisational 
and functional contexts is raised, it seems to be only specified for the 
transaction layer.

Conclusions from evaluating the analysis process

This evaluation of the analysis process reveals the complexity of 
recordkeeping metadata and the ambiguity present in its current 
warrants. In the face of this complexity and ambiguity it is therefore not 
surprising that concerns with the consistency of application of the 
judgement as to the degree in which a schema meets a metadata 
requirement were raised. Evaluation and reflection suggest that some of 
the complexity of the analysis process is unavoidable but that resolving 
inconsistencies and reducing its complexity requires refinement of the 
warrants themselves.

Reflective evaluation of the process also indicates that making an 
assessment of whether a schema 'adequately' meets a metadata 
requirement is inherently problematic. Adequate for what recordkeeping 
contingency? In some cases minimal recordkeeping metadata capabilities 
may be adequate, in others more comprehensive capabilities may be in 
order. Does the analysis process, instead of coming to any final judgement, 
need to instead provide results that can be input into appraisal 
frameworks to determine whether a metadata schema's recordkeeping 
and archival capabilities are 'adequate' for the recordkeeping situation?

Representing recordkeeping metadata requirements

The understanding about ways of representing recordkeeping metadata 
requirements emerging from the development, use and evaluation of this 
analysis process led to the idea of adopting a decision tree approach to 
its incorporation in the development of the MADRAS registry and as 
Part 3 of the ISO 23081 standard.48 A strong driver of this development 
was a desire to shield users of the tool from unnecessary complexity and 
detail. The aim was to develop a tool that did not require the user to have 
detailed understandings of recordkeeping metadata and the warrants in



Recordkeeping Capabilities of Metadata Schemas 75

which its requirements are articulated in order to assess a metadata 
schema.

Constructing the analysis in the form of a decision tree could overcome 
complexity by shielding the user from paths which they do not need to 
traverse. In addition the paths taken could be used to measure the degree 
to which a metadata schema satisfies a particular recordkeeping 
requirement. This approach would also serve to foster the clear and 
consistent logic needed for its implementation using computing 
technologies.

Logic for the decision tree as an assessment tool

The prototyping of the analysis process and instantiation using a sample 
of metadata schemas showed that there are different ways in which a 
recordkeeping metadata requirement can be met. These different ways 
impact on the level of support the metadata schema offers each 
requirement. Working with the SPIRT Conceptual Models and the results 
of reflection on both the analysis results and the analysis process suggests 
that an assessment of a metadata schema for its recordkeeping capabilities 
involves a determination of whether and how it represents recordkeeping 
entities and their relationships. This may provide a firmer foundation on 
which a consistent judgement of the degree of support for a recordkeeping 
metadata requirement could be based.

Recordkeeping entities and relationships can be represented as the subject 
of a schema, (ie it is the object which a discrete set of metadata assertions 
describes), as an element of a schema, or possibly by some other 
mechanism. If a recordkeeping entity or relationship is represented as an 
element then either an encoding scheme or sub-element structure allows 
for more detailed and structured description. The logic for the decision 
tree is presented in Figure 2.

The mappings of Section 9 of ISO 23081-1:2004 to the SPIRT Conceptual 
Models can be used to identify the particular requirements for each of the 
recordkeeping entities and relationships. This basic structure can be 
supplemented with other questions - for example requirements for 
metadata about the metadata record - to complete the assessment.
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Could/does the schema describe this recordkeeping entity, ie Records, 
Mandate, Agent, Business and Business Recordkeeping?

a) At what layers of aggregation?
• How? As an element set, as an element of another element set, 

as an element of another element augmented with a structural 
encoding scheme or in some other way?

• What requirements of the relevant section of Part 9?

b) What relationships to other recordkeeping entities does it describe?
• How? As an element set, as a RELATION element, as another 

element or in some other way?
• What relationship metadata is included?
• What requirements of the relevant section of Part 9?

Repeat a) for each layer of aggregation and repeat b) for each type of 
recordkeeping entity the schema can describe.

Figure 2. Logic for decision tree

Revised analysis worksheet
Constructing a revised analysis worksheet along these lines reiterated 
the gaps in ISO 23081-1:2004 that the mapping to the SPIRT Conceptual 
Models had identified and reinforced its focus on records management 
rather than recordkeeping management metadata requirements. It also 
showed how difficult it would be to make an assessment about the 
representation of a recordkeeping entity or a relationship amongst 
recordkeeping entities given the way the requirements are articulated in 
the warrant as discussed in the previous section.

The revised analysis worksheet was passed on to the developers of the 
MADRAS registry and used to inform the development of a production 
version of an assessment tool to become Part 3 of the ISO 23081 standard. 
Such developments need to be encouraged but their limitations also need 
to be acknowledged. The tool can only encode our current understandings 
and this research is suggesting that the underlying warrants are not yet 
robust enough to make precise and definitive statements about the 
recordkeeping and archiving capabilities of metadata schemas. It is also
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questioning whether the contingencies of recordkeeping actually require 
such a judgement to be made in the context of the particular situation - a 
relative rather than an absolute measure that takes into account appraisal 
criteria and risk assessments.

A particular concern with the revised analysis worksheet itself is that it 
is looking for the capabilities of a schema to capture binary relationships. 
This raises the issue of whether a set of binary relationships adequately 
captures the multi-entity nature of recordkeeping metadata relationships. 
The uncertainty surrounding this issue is reflected in ISO 23081-1:2004. 
There are repeated statements about the need to capture links between 
records, agents and business and recordkeeping processes but no real 
detail about what that entails. This is an area for further investigation 
and resolution.

Conclusion

This research highlights the complex nature of recordkeeping metadata 
and questions whether we have adequately come to terms with it in 
existing warrants and standards. It has discussed how their level of 
abstraction and the degree of precision with which recordkeeping 
metadata requirements are articulated makes it difficult to produce a 
reliable assessment of a schema's recordkeeping metadata capabilities. 
Furthermore it questions whether the contingencies of recordkeeping 
require such an assessment to be relative, rather than absolute, and 
responsive to appraisal criteria governing recordkeeping processes. It 
suggests an approach to the assessment of recordkeeping metadata 
capabilities that could also be used for incorporating recordkeeping 
metadata capabilities into a schema, based on the systematic 
identification and codification of recordkeeping metadata entities and 
relationships. It highlights the importance of modelling, informed by 
both practical and theoretical considerations, to recordkeeping metadata 
schema development and suggests that there is more work to be done to 
articulate the depth and breadth of requirements for recordkeeping 
metadata to ensure the authenticity, integrity and reliability of records in 
electronic environments.
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