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M
etadata is a key com

ponent in the
creation,m

anagem
ent and preservation of electronic records,as

w
ell as their innovative use as archives,m

em
ory and know

ledge. H
ow

everm
etadata generation and 

deploym
entare currently resource intensive and application specific. M

etadata creation
is not usually

fully autom
ated.M

etadata created in
one

application of potential relevance to
other applications isnot

shared betw
een

applications. Although data m
odeling, m

ark up language
and syntax initiatives are

addressing the
data representation requirem

ents for m
etadata translation and exchange, this

functionality
hasnot as yet been

utilized in the system
s that support eG

overnm
entand eBusiness

processes,electronic
recordkeeping and archival description. M

oreover there
hasbeen little progress

in relation to
developing

strategiesand
m

eta-tools for the translation
of m

etadata attributes and values
betw

een schem
as in these environm

ents.The
M

onash C
lever Recordkeeping M

etadata (C
RK

M
) project 

addressesthe
challenge of autom

ating m
etadata

creation and
sharing m

etadata betw
een business

system
s,current recordkeeping system

sand archivalsystem
s.This paper explores the relevance of the

C
RK

M
 projectto future

archival system
s and the deploym

ent ofm
etadata

for m
ultiple

archival
purposes. It is presented

as partof the
Sm

art M
etadata and the Archivesof the Future session that

aim
s to com

m
unicate the progress and findings of several inter-related collaborative research

projects
and standardsinitiatives. O

ther papers in the session report on the
related w

ork of the InterPARES
2

D
escription

Research Team
 (D

esigning
a M

eta-Registry for the Registration, Analysis and Archival
Extension

of Pre-Existing M
etadata), the San

D
iego Supercom

puting
C

enter’s developm
ent of

Persistent Archives Technology (M
etadata

Tools and
Sustainable

Archives Technologies), and the
ISO

M
etadata

for Records Standard
(Sm

artM
etadata

Research and International Standards).

T
he A

rchivesof the Future

It is possible to re-im
agine archival system

s of the
future that: 

M
anage the

recordsof m
ultiple groups and individualsbeyond the

boundaries of the
personal or corporate archive
R

epresent m
ultidim

ensional contextsof creation, capture, organisation and pluralisation –
juridical,organisational, functional,procedural, technological and recordkeeping
Provide m

ultiple view
s of parallel recordkeeping

universes
C

ontinuously and cum
ulatively w

eave relationshipsbetw
een records and related people,

organisationalstructures, functions and activities to assist in
preserving their evidential

value and enable
m

ultiple access paths to records and theirm
eanings

K
eep records relating to all recordkeeping and archiving

processespersistently linked to 
the records they form

 and transform
.

Such archival system
s w

ould
have great potential utility in relation to the

preservation and
accessibility of electronic recordsof continuing

value, as w
ell as to the m

anagem
ent of current

records. The locusof the archives system
m

ight exist as an
interface to archivalrecordsheld by an

archival institution,but it m
ight also link to

all records,publicly available or not, of continuing
value

ornot(of continuing
value), still m

aintained in the recordkeeping system
s of individual

agencies. In this sense, the collective archivescould be preserved and m
ade accessible in

virtual
space. C

ustodial arrangem
ents and issuesofw

here
the record is physically located w

ould
cease to 

be
of prim

e im
portance. (M

cK
em

m
ish et. al. 2005, Ch.7).

A
rchivists at the beginning

ofthe new
 m

illennium
 are challenged to

develop archival system
s for the

globalised societies of the
21

st century, system
s that can operate beyond the levelof the

individualor
corporate archive, and

of collective archives as w
e now

know
 them

, to describe m
ultiple recordkeeping

realities, encom
pass the w

orld
view

s of all the
parties to the transactions the

recordsdocum
ent, and

provide m
eaningful access paths to all stakeholders. ChrisH

urley has recently coined the term
 “parallel 

provenance” to refer to archival descriptive system
s that could describe parallelrecordkeeping

universes:

R
ecognising that the docum

entation created
w

ithin the
N

ew
 Zealand national archivessystem

largely reflects the culturalview
sof the

Pakeha m
ajority,but living in a society in w

hich
bi-

culturalism
 is m

ore than m
ere rhetoric, H

urley began to
question

how
 the

view
s of the M

aori could
be accom

m
odated in

system
s defined by

Pakeha standards,and to
seek a set of alternative, equally

valid
w

aysofview
ing and

docum
enting the records. H

e is currently exploring
how

 the
A

ustralian
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series system
, and related m

etadata schem
a developm

ents,w
ith theirpow

erful relational
characteristics m

ight accom
m

odate such
differences,enabling alternative readings of the records 

and their contexts to be added by
different com

m
unities of stakeholders.It is possible w

ithin
these

fram
ew

orks to
represent recordsfrom

 different perspectives, from
 the point of view

of the creator,
otherparties to the transaction, and

other stakeholders, in and through tim
e, from

 individual,
com

m
unity, corporate and societal perspectives. (M

cK
em

m
ish et. al. 2005,C

h.7)

Eric K
etelaar has explored the im

plications of thisapproach to archival practice w
ith reference to the

conceptof com
m

unities ofrecords as developed
by Jeannette B

astian, and associated ideas about
shared

ow
nership and

jointheritage (K
etelaar2004; B

astian
2003). Bastian

defines a com
m

unity of 
records as: 

the aggregate
of records in all form

s generated
by m

ultiple layers of actions and interactions
betw

een and am
ong the people and institutionsw

ithin a com
m

unity (B
astian, 2003,p. 5). 

A
ccording to thisview

, “the
recordsof a com

m
unity becom

e the products of a m
ulti-tiered processof

creation thatbegins w
ith the individual creator but can

be fully realized
only w

ithin the
expanse of an

entire com
m

unity of records”
(p.3). Thus:

all layers of society are participants in the m
aking

of records, and the entire com
m

unity becom
es

the largerprovenance ofthe records (p. 83). 

D
raw

ing
out the im

plicationsof these conceptual approaches, Eric K
etelaar points to the m

atrix of 
m

utual rights and obligationsof all the
parties involved and

how
 they w

ould extend to all aspectsof
recordkeeping and archiving – ow

nership,custodianship, appraisal,description, access and so on 
(K

etelaar 2004). 

Essential to the developm
ent of archival system

s of the
future

of the
kind envisaged, system

s that could
also

negotiate and m
anage such m

atrices ofm
utual rights and obligations, are em

erging
m

etadata
m

anagem
ent fram

ew
orks and

schem
as that specify the types of standardised inform

ation or m
etadata

that integrated archiving and recordkeeping
processes operating w

ithin broad archival fram
ew

orks 
w

ould need to
capture in order to fulfil these m

ultiple purposes.W
ithin these fram

ew
orks,

recordkeeping
m

etadata is defined as:

structured or sem
i-structured inform

ation
thatenables the creation, m

anagem
ent and use of records

in and through
tim

e, and w
ithin and across the

dom
ains in w

hich they are created and
used.

R
ecordkeeping m

etadata is used to identify,authenticate, and contextualise records, as w
ell as the 

people,processes and system
s involved in their creation,m

anagem
ent and use (W

allace 2001, p.
255).

M
etadata schem

as provide sem
antic and structural definitions of m

etadata, including the nam
es of 

m
etadata elem

ents,how
 they are

structured,and their m
eanings. A

rchivaldescriptive standards and
control system

 specificationscan
be envisaged as traditional form

s ofrecordkeeping m
etadata schem

a.

W
ithin a records continuum

 fram
e of reference,standardisation

of m
etadata and descriptive practices 

occurs across all recordkeeping environm
ents, including business system

s, recordkeeping system
s, and

system
s for the long-term

 preservation
of recordsof historical and culturalvalue

(archives). Thus an
em

phasison the clever use ofm
etadata, including the re-use and inheritance of m

etadata from
 different

businessapplications and environm
ents for furtherutilisation in broader cultural and accountability

dom
ains, is an

em
erging and

distinguishing
feature of the approach of the

A
ustralian

records
continuum

 com
m

unity of practice.

T
he C

hallenge 

In current recordkeeping
practice,m

any of the types of m
etadata created and used by

records
m

anagem
ent system

s are also created and
used in a variety

of otherbusiness applications, such as
desktop

docum
ent authoring,w

eb content m
anagem

ent,hum
an resource

m
anagem

ent, and w
ork

flow
system

s. B
ut records m

anagem
ent system

s as currently im
plem

ented do
not draw

on these other
system

s as sources of m
etadata; rather they re-create it–

often in m
anual and resource intensive w

ays.
A

parallel situation exists in
relation to

resource discovery m
etadata. For exam

ple, in
A

ustralia A
G

LS 
resource

discovery m
etadata, as specified in

the national standard (N
ational A

rchives of A
ustralia
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2004) is m
ost often created

retrospectively
at the tim

e a docum
ent is m

ade available
on a w

eb
site,

rather than
being autom

atically supplied
by

the softw
are in w

hich the
docum

ent w
as originally created, 

although this application
w

ould have also created alm
ost identical m

etadata in
order to m

anage and
retrieve the

docum
ent. A

rchival organizations and
program

s also describe
recordsof long-term

 value
from

 scratch w
hen they are transferred to their control, although

D
avid B

earm
an alerted

us to the
futility of such

an approach and the need to
develop strategies to enable descriptive

system
s to inherit

m
etadata from

currentrecordkeeping system
s over fifteen years ago (B

earm
an 1989). A

rchival
description,w

hich assures the integrity and
usability of records through tim

e, is thus hugely resource
intensive as it seeks to retrospectively describe

records. Efforts to
provide

access to archival records
through

gatew
ays that operate above the level of individual archival institutions and collections also

rely on sim
ilarly resource-intensive m

ethodsof retrospectively describing
the records w

ith
reference to

m
etadata or archivaldescriptive standardsdesigned to support such access.

If archival system
s of the

future are to provide
for em

erging
conceptsof parallel provenance and

com
m

unities of records, and
m

anage shared ow
nership, joint heritage and m

ultiple access paths, the
capture and im

plem
entation of m

etadata w
hich can

describe m
ultiple contextsof creation, m

anagem
ent

and use in and
through tim

e w
ill be essential. A

 key challenge is to
develop system

s, processes and
tools that w

ill enable m
etadata to

be created
once, then

used and re-used m
any tim

es for m
ultiple

purposes in different contexts in and through tim
e.

Interoperability

The C
lever R

ecordkeeping M
etadata Project (C

R
K

M
) brings togetherresearchers and

practitioners
from

 M
onash

U
niversity and U

C
LA

, the
N

ational A
rchives of A

ustralia, the State R
ecordsO

ffice
of

N
SW

, and the
A

ustralian Society ofA
rchivists’ D

escriptive Standards Com
m

ittee to explore issues
associated

w
ith m

etadata interoperability. The aim
 is to dem

onstrate how
 w

e can
begin to

m
ove aw

ay 
from

 the current,resource intensive processes of m
anual m

etadata attribution and stand-alone
system

s,
tow

ards an integrated suite of businesssystem
s and processes supporting recordkeeping and archiving

functions, environm
ents in w

hich m
etadata can be created

once and
used

m
any tim

es. It is this vision of
integrated system

 environm
ents and cleverm

etadata w
hich

underpins m
uch of the

developm
ent in

recordkeeping
m

etadata standards to
date.

D
igital environm

ents offer us the opportunity to m
ove aw

ay from
 our “m

inim
al descriptive system

s”
(R

eed 2003,p. 19) – butw
e

need
to take the

lead in articulating
ourrequirem

ents and
dem

onstrating
the “business”

case for autom
ating the capture and re-use of m

etadata required for recordkeeping and
archiving

processes, and reinventing archival description as a processofm
anaging, augm

enting, and
re-purposing the rich m

ines of m
etadata in

our environm
ents.

There are m
any definitionsof interoperability, but one

ofparticularusefulness to
us is that presented in 

discussion
of the <indecs> m

etadata fram
ew

ork
w

hich
provides a reference m

odel relating to
intellectual property rights m

anagem
ent:

Interoperability
m

eans enabling inform
ation that originates in

one context to
be

used in another in
w

ays that are as highly autom
ated as possible (R

ust et. al. 2000, p. 6).

W
ith

reference to this definition,w
e

w
ant to

see m
etadata created in

business system
s w

hich is relevant
to recordkeeping being m

ade available to records m
anagem

ent applications, as w
ell as m

etadata of 
relevance to businessprocesses w

hich is created in
recordsm

anage m
ent applicationsbeing re-used in

businesssystem
s. W

e
w

ant to see m
etadata

in organisational recordkeeping system
s being inherited by

archival control system
s and m

etadata w
hich

originates in
archival control system

s being m
ade

available to recordkeeping and
otherbusiness system

s. W
e

w
ant to explore how

 m
etadata in archival

control system
s can be re-located into parallel recordkeeping

universes or other inform
ation

spaces.
This involves exploring how

 m
etadata can crosstechnical,spatial and tem

poral boundaries in 
autom

ated w
ays.

T
ow

ards Integrated System
s

R
ecordkeeping m

etadata standardsdevelopers look to a future in
w

hich their standardsw
ill be

im
plem

ented in integrated system
s environm

ents that enable the clever use and re-purposing
of

m
etadata. In practice there have

been significant im
plem

entation problem
s, as current system

s
environm

ents do not as yet support the integrated
processes for sharing

m
etadata and re-using it for
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m
ultiple purposes anticipated

by the
standards developers.M

oreover the
developm

ent of m
eta-tools,

such as m
etadata schem

a registries and m
apping tools, w

hich support the
autom

atic creation
of

m
etadata and the translation

of m
etadata attributesand values has not keptpace w

ith the theoretical 
advances and standards initiatives.The m

etadata registries in the
resource discovery sector, for

exam
ple, have

so
far had lim

ited
functionality focusing

on identifying and
describing m

etadata schem
a

and standards.
H

ow
ever, archivists are not alone in envisaging

integrated system
 environm

ents and som
e of the

current practical lim
itationsare being overcom

e
by

technological developm
ents. The lack

of support in 
currentsystem

s for m
etadata sharing and re-use is a legacy of closed,proprietary system

s w
here any

m
etadata

or data
exchanged w

ith otherapplications w
ould be hard-coded into

the
application. This

barrier isbeing broughtdow
n

by the trend to
open

system
s and com

ponentbased architectures 1. For
applications to

be
viable in such environm

ents, theirdata and services m
ust be capable ofbeing

accessed, invoked and m
anipulated

by other system
 com

ponents. Standardized data representations
across these com

ponents are also essential. Thishas led to the
developm

ent of a num
berof

technologies to facilitate this integration, e.g.encoding languages like
X

M
L for the

representation of 
structured

data, lightw
eight com

m
unication

protocols like
SO

A
P, and

other technical standards
supporting w

eb
services 2, as w

ell as a proliferation of m
etadata standardsinitiatives supporting

data
interchange.

There is also grow
ing interest in m

etadata schem
a

registries as tools to support m
etadata re-use.A

num
berof research and

developm
ent projects have

been
undertaken or are underw

ay to explore the
architecture and

functionality of schem
a registriesto supportm

etadata interoperability (O
LIN

; D
C

M
I) .

The com
m

on vision is that such
registriesprovide m

etadata about existing
m

etadata elem
ent sets to

softw
are and/orhum

an agents.W
ith such m

etadata the agent can then
determ

ine the suitability and/or
how

 to
use the

elem
ent set for its purposes. There is also interest in these

registries m
anaging m

appings
betw

een m
etadata elem

ent sets and thus providing
services to support m

etadata translation betw
een

applications.

A
lthough these developm

ents are ofrelevance to
recordkeeping and archiving, a m

ore com
prehensive

and com
plex

view
 of the translation requirem

ents associated
w

ith
recordkeeping and archiving

processes is em
erging com

pared w
ith that taken by

other com
m

unities interested in m
etadata

interchange.This relates to
our need to exam

ine how
 to m

ake
possible translations to

and from
business system

s,recordkeeping
system

s and archival system
s,translations across levels of 

aggregation, translations through tim
e, and

translations across contextualboundaries.

L
ayers of Interoperability

M
odel

In 2001-2002 researchers involved in pioneering
m

etadata registry activities in the inform
ation

m
anagem

ent area cam
e together as a

W
orking

G
roup

on M
etadata R

egistries, sponsored
by the D

ELO
S

N
etw

ork
of Excellence on

D
igital Libraries.Their aim

 w
as to consolidate their experiences and 

“articulate a shared set of principles underlying the construction
of m

etadata registries” (Baker et. al. 
2002). In the

resultantw
hite

paper they present a sim
ple

m
odelof the layers of interoperability in

w
hich issues associated

w
ith

m
etadata re-use and

re-purposing m
ay be explored – see Figure

1.

L
ayer 3 

(a) A
ttribute Space 

(e.g. LO
M

, D
ublin Core, M

ES,
indecs)

(b) V
alue Space

(e.g. ontologies,classifications,
controlled vocabularies, taxonom

ies)

L
ayer 2 

1 ‘C
om

ponent technology is a blend
of object-oriented and Internettechnologies. In a com

ponent-based
architecture, the com

ponents of a system
 have generic interfaces through w

hich
they advertise their functionalities, 

enabling the dynam
ic loading of the com

ponents’(Interoperability
C

learing H
ouse, 

http://w
w

w
.ichnet.org/glossary.htm

)
2 The W

3C
 (W

orld W
ide W

eb C
onsortium

) definition of w
eb services is ‘A

 W
eb service is a softw

are system
identified by

a U
R

I[R
FC

 2396], w
hose public interfaces and bindings are defined

and described using X
M

L. Its 
definition

can be discovered by
other softw

are system
s. These system

s m
ay then

interact w
ith

the
W

eb service in a
m

anner prescribed by
its definition, using X

M
L based

m
essagesconveyed by Internet protocols.’

http://w
w

w
.w

3.org/W
A

I/G
L/G

lossary/printable.htm
l#W
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R
epresentation

(e.g. X
M

L,R
D

F, D
A

M
L-O

IL)

L
ayer 1 

T
ransport and

E
xchange

(e.g. H
TTP G

et, O
A

I ProtocolforM
etadata H

arvesting)

Figure
1 Layers of Interoperability

From
: Thom

as B
aker et al.,Principles of M

etadata Registries, 2002

Layer 3 is the
abstract layer and is divided into an attribute space and a value space. M

etadata consists 
of attributes, i.e. the characteristics orproperties to be described

such as Title, D
ate and Subject, and

values, i.e. the
values assigned to those characteristics such as the specific title, date and

subject m
atter

of a particular inform
ation resource. The attribute

space encom
passes the

definition and
description

of
the attributes and m

ay be form
ally presented as a m

etadata
standard. The definition of thisattribute

space m
ay include data that identifies attributes, definestheir purpose, describes usage rulesand

conditions and
expresses relationships am

ongst them
. It m

ay also define the value space, i.e. the 
dom

ains from
 w

hich m
etadata values for an

attribute m
ay be sourced. This value space thus 

incorporates classification system
s, controlled

vocabulariesand other instrum
ents from

 w
hich m

etadata
values m

ay be constructed.A
n exam

ple of this abstract layer in the
resource discovery field is the

definition
of the D

ublin C
ore M

etadata Term
s (available at http://dublincore.org/docum

ents/dcm
i-

term
s/). It specifies the elem

ents, elem
ent refinem

ents, encoding schem
es, and

vocabulary term
s of the

m
etadata schem

a. A
n exam

ple in the recordkeeping field is the
N

ationalA
rchives of A

ustralia’s
Recordkeeping M

etadata
Standard for Com

m
onw

ealth Agencies (N
A

A
 1999.1).

U
nderpinning this abstract layer is a conceptual data m

odel. A
 conceptualdata m

odel identifies the
“things”

being
described and theirrelationship to one another.In so doing it provides the

perspective or
the context of m

etadata, hence determ
ining the characteristics of the attribute and the

value space
accordingly. For exam

ple,the D
ublin C

ore M
etadata Set is based

on a bibliographic m
odel w

here an
inform

ation resource is view
ed as an object, w

hose
content has been

created by authors, w
hich

is
distributed

by
publishers, and over w

hich certain rights are held. H
ence these are the

qualities of the
object the m

etadata set seeks to capture.W
hereas the N

A
A

 Recordkeeping M
etadata

Standard
is

concerned w
ith inform

ation resources that function
asrecords, the agents that create them

, and the
recordkeeping

processes thatm
anage them

 and assure theirreliability and
authenticity.

Layer 2 is the representation layer w
here “the attributes and valuesofLayer3 are represented

or
instantiated

using particular syntactic bindings in encoding
languages such as X

M
L orX

M
L/R

D
F,

w
hich

are processable by
m

achines”
(B

aker et.al.2002, p. 6).The relationship betw
een layer3

and
layer 2 is therefore

one to m
any, i.e. there m

ay be m
any different representationsof the abstract space.

For exam
ple an X

M
L Schem

a of the D
ublin C

ore
M

etadata Elem
ent Set and an R

D
F Schem

a encoding
for the D

ublin
C

ore M
etadata Elem

ent Set w
ith the

definition of the title elem
ent expanded is 

illustrated
below

 (see Figure
2 and 3 respectively).

The
final layer incorporates the protocolsform

etadata transport and exchange that allow
 the

representations from
 layer 2 to

be m
oved betw

een system
s. This is the technical layer and as noted 

earlier there are m
any technologicaldevelopm

ents in thisarea m
aking the integration of system

s easier.
The

O
A

IProtocol for M
etadata H

arvesting is one such
developm

ent enabling
data

providers to expose
their m

etadata to service providersw
ho can accessit. For exam

ple the N
ational Library of A

ustralia 
uses thisprotocol in the

provision of Picture
A

ustralia, “a federated
discovery service

based
on

aggregated m
etadata” about im

ages from
 a num

berof A
ustralian institutions (Boston

2003).

In the contextof this m
odel,m

etadata registries are defined as:

applications that use m
etadata languages(Layer 3)in a form

 processable
by m

achines (Layer 2) in
order to m

ake those languages available foruse by
both

hum
ans and m

achines. To be processable 
in autom

ated w
ays, in

otherw
ords, the conceptual structures m

ustbe
bound to m

achine-
processable form

ats (B
aker et. al. p.7). 



15
th International C

ongress on A
rchives

M
cK

em
m

ish et al. 
w

w
w

.w
ien2004.ica.org

6

M
etadata registries m

anage and m
anipulate

representations of the attribute and
value

space, interacting
w

ith
other system

s using appropriate transport and exchange protocols. A
s a corollary to the above

definition, if m
etadata registries are to support the autom

ated translation
of m

etadata betw
een schem

as,
then the translations m

ust also be in m
achine-processable

form
s.

Figure 2 X
M

L
Schem

a
representation of the D

ublin C
ore M

etadata E
lem

ent Set 1.1 

Source:http://dublincore.org/schem
as/xm

ls/sim
pledc20021212.xsd

Figure 3 R
D

F Schem
a

representation of the D
ublin C

ore M
etadata E

lem
ent Set 1.1 

Source:http://dublincore.org/2003/03/24/dces#

R
ecordkeeping M

etadata Initiatives

The current statusof m
etadata initiatives in the

recordkeeping dom
ain can

be
described w

ith reference
to this m

odel.W
e can see that there

hasbeen m
uch activity in the abstract layer w

ith the developm
ent

of a num
berof recordkeeping m

etadata standards and the specification ofm
etadata needs in

functional
requirem

ents for records m
anagem

ent system
s. In A

ustralia, these initiativeshave
been

partof a suite
of standards, best practice m

odels and guidelinesdeveloped to address the
challenge

of m
anaging
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electronic
records and

other inform
ation objects. The m

ain objectives have been to supportreliable,
trustw

orthy and accountable
businessprocesses,to provide better accessto inform

ation resources 
online,particularly in the areas of eG

overnm
ent and eBusiness, and

to
support the quality, and long

term
 preservation and accessibility of the archivalheritage (M

cK
em

m
ish 2000, C

unningham
 2001). 

The suite includes international and nationalrecords m
anagem

ent standards (StandardsA
ustralia 1996

and 2002;InternationalStandards O
rganisation 2001 and

2004), and standards and
guidelines issued in

a num
ber ofnational and

state governm
ent jurisdictions, including

resource discovery and
recordkeeping

m
etadata standards developed by tw

o
of the industry

partners in the C
R

K
M

 Project, the
N

ationalA
rchivesof A

ustralia and the State R
ecords A

uthority
of N

SW
 (N

A
A

 1999.1
and

1999.2;
State R

ecords A
uthority N

SW
 2000;State R

ecords ofSouth A
ustralia

2003;M
oR

eq - C
ornw

ell
M

anagem
ent C

onsultants2001; Public R
ecord O

ffice
U

K
2002).

O
ver a longerperiod of tim

e, there have
been a num

ber of initiatives nationally and internationally to 
develop archival descriptive standards and m

odels for descriptive practice. Exam
ples include the w

ork
ofthe InternationalCouncil on A

rchivesD
escriptive StandardsC

om
m

ittee
(http://w

w
w

.ica.org/eng/m
b.com

/cds/descriptivestandards.htm
l ), and independent initiatives such as 

EA
D

, Encoded A
rchival D

escription (http://w
w

w
.loc.gov/ead ) and EA

C
,Encoded

A
rchival C

ontext
(http://w

w
w

.library.yale.edu/eac ). These initiatives have also m
ainly addressed the abstract

interoperability layer. The project’s third industry partner,the A
SA

 C
om

m
ittee on D

escriptive
Standards,hasbeen a contributor to the

developm
ent of standardised

descriptive
practices at both

nationaland international level, particularly
through the developm

ent and prom
otion

of standards.

In A
ustralia, the continuing evolution of the

series system
 and the developm

ent of the A
ustralian

R
ecordkeeping M

etadata Schem
a (M

cK
em

m
ish et.al. 1999 and 2000) as a fram

ew
ork standard for the

developm
ent of sector specific recordkeeping m

etadata schem
as and archival description standards

“reach tow
ards w

ays of representing
recordsand their contexts as richly and extensively as possible”: 

The
A

ustralian R
ecordkeeping M

etadata Schem
a extends the A

ustralian series system
conceptsof context,draw

ing
on records continuum

 thinking
relating to a record’s com

plex
and dynam

ic social, functional, organisational,procedural, and
docum

entary contextsof
creation, m

anagem
ent, and

use through spacetim
e, and inform

ed by the insightsof C
hris

H
urley and Terry C

ook. The contextualisation
provided in the Schem

a enables the linking
of

records to ever broadening layers of contextual know
ledge

in order to carry their m
eanings

through tim
e (M

cK
em

m
ish et. al. 2005, Ch. 7).

A
s indicated above, such initiatives relate to the abstract attributes and

values layer of interoperability.
In both the Com

m
onw

ealth and N
SW

 public sectors, concerns about the
quality of current

recordkeeping
and the lack

of com
pliance w

ith standards point to the fact that so far the low
er layers of 

interoperability identified in the m
odel have

notbeen addressed. For exam
ple, although

C
om

m
onw

ealth
governm

ent agencies are required to com
ply w

ith recordkeeping m
etadata standards,

and governm
ent w

eb
sites m

ustuse
A

ustralian G
overnm

ent Locator Service (A
G

LS)m
etadata to

provide better access to governm
entinform

ation online and facilitate eG
overnm

ent, audit findings 
confirm

 that in practice there
are m

ajorproblem
s w

ith im
plem

entation
of the standards (A

ustralian
N

ationalA
udit O

ffice 2002 and 2003). In
relation to

archival descriptive
practice, the

A
SA

D
escriptive

Standards Com
m

ittee sees the
developm

ent ofprocesses and tools that support the cleveruse of 
m

etadata in archivaldescription, in particular its inheritance from
 business applicationsand

environm
ents and its re-use for archivaland

culturalheritage purposes, as essential to the successful
im

plem
entation

of such standards.

R
ecordkeeping M

etadata R
epresentations 

So
w

hile there
hasbeen m

uch activity in the
abstractattributes and values layer, there

hasbeen less in 
the representation layer.D

evelopersof recordkeeping m
etadata standardsor functionalspecifications

forrecords m
anagem

ent system
s have tended to see representation issuesas im

plem
entation issues. B

ut
w

e can see from
the interoperability

m
odel,and its definition of m

etadata registries, that an essential
requirem

ent for autom
ated re-use and re-purposing

of m
etadata is the expression of the concepts in the

attribute and value space in a m
achine processable

form
. So if recordkeeping m

etadata standard
developersw

ant autom
ated m

etadata capture and re-use then they
need to explore encodings that

transcend particular im
plem

entations and
foster the required

interoperability. A
s partof this w

ork, 
issues in the translation betw

een the abstract and representation layersm
ay also need investigation. The

w
hite

paperofthe
W

orking G
roup

on M
etadata R

egistriesnotes that the constraintsof an encoding
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language m
ay

m
ean adaptation

or even
distortion ofthe underpinning conceptual m

odels (B
aker et. al. 

2002,p. 7). Thus any such im
pactsw

ill need to
be assessed and addressed.

These
representation issues are not for standard developersalone. It is the

intent of the CR
K

M
 Project 

to foster dialogue
betw

een standardsdevelopers, im
plem

enters and vendors through the
prototyping

of
an integrated system

 environm
ent w

ith tools to support m
etadata interchange. This environm

ent can be
used

by all parties to
gain shared

understandings and
insight into the issues that arise at this interface.

For im
plem

enters and vendors, the progressm
ade on the

protocols for m
etadata transport and exchange

m
eans that they can

now
 turn their attention

from
questions of “how

 to exchange m
etadata”to “w

hat
m

etadata to exchange”. 

R
e-use

and R
e-purposing

The layers of interoperability m
odel can also be

utilised to locate issues associated
w

ith
m

etadata
capture and re-use that the C

RK
M

 Project is seeking to investigate.

In the attribute
space, w

e need to explore how
 to describe and m

anage data about m
etadata schem

as in 
order to allow

 for autom
ated translationsbetw

een m
etadata sets. For thisw

e can
draw

on the w
ork of a 

related
project, InterPA

R
ES

2, outlined below
, w

hich is investigating the
functionality ofsuch a 

registry. A
s our focus is on m

etadata related
to recordkeeping,w

e
need to

exam
ine how

 to m
ake

possible translationsbetw
een business system

s and recordkeeping system
s, translations across levelsof

aggregation, translations through tim
e, and translations across contextualboundaries– a m

ore
com

prehensive and com
plex view

 of translation requirem
ents than that taken

by other com
m

unities
interested in m

etadata interchange at this stage.In the inform
ation m

anagem
ent area the focushasbeen

on transform
ing m

etadata across sim
ilar resource

description system
s, w

hile discussionsof m
etadata

interchange in businesssystem
s relate to “in tim

e” rather than
‘through tim

e’ translations. The
Sem

antic W
eb

com
m

unity is developing technologies to facilitate autom
ated data

sharing and re-use 
acrossboundaries, but theirvision, at thisstage,has been criticized as lacking

understandings of 
cultural dim

ensionsand unable to
deal w

ith changing m
eanings in tim

e and place (V
eltm

an 2004)W
e

w
ill therefore

need to look
at w

hether these
initiatives can

be extended to allow
for the spatial and

tem
poral translationsof attribute spacesrequired to supportrecordkeeping.

Sim
ilarly w

e w
ill need to exam

ine how
 the

value
space can

undergo m
ulti-dim

ensional
transform

ations. To m
ove m

etadata values through tim
e and space

w
e

need to investigate w
hen and 

how
 to m

ake the
underpinnings and contexts of “know

ledge organisation
system

s”
3 used

to construct
them

 visible and explicit in
order to

preserve m
eanings.W

e m
ay also need to investigate

how
m

appings betw
een value spacesare

m
ade

and defined.

A
sw

ell as these issues in the
abstract layer, w

e
need to investigate and specify our requirem

ents for 
m

ethods and tools to support autom
ated translation in the

representation layer.O
fparticular relevance

to this aspectof the C
R

K
M

 Project are research initiativesbeing
undertaken at the San

D
iego

Supercom
puter C

enter. These
initiatives, as discussed

below
, have looked at tools and technologies for

digital archiving and long term
 preservation, including m

etadata representation, translation and
on-

going m
anagem

ent.

T
he

C
R

K
M

: C
onceptualFram

ew
ork, D

esign and
M

ethods

C
onceptual F

ram
ework

The conceptual fram
ew

ork for the projectis provided by
recordscontinuum

theory and the
records

continuum
m

odel (U
pw

ard 1996 and
1997,M

cK
em

m
ish 2002),w

hich support the
developm

ent of
com

plex, integrated system
s and processes to m

anage records and archives in and through tim
e, and

across space.It has also provided the conceptualfram
ew

ork for the
developm

ent of A
ustralian records

m
anagem

ent and recordkeeping m
etadata standards, including the

A
ustralian R

K
M

S, R
ecordkeeping

M
etadata Schem

a (M
cK

em
m

ish et al, 1999 and 2000), w
hich

provides a m
odelfor the

developm
ent of 

sector specific recordkeeping m
etadata and

archival descriptive standards,and is currently being
redeveloped as an A

ustralian
national standard.The recently

published ISO
 technical specification,

3 The term
know

ledge organization system
s encom

passes the m
any

tools used
to classify,control and

organize
inform

ation, including authority
lists,classification schem

es,thesauri and ontologies. It w
ascoined by the

N
etw

orked K
now

ledge O
rganization System

s W
orking G

roup atits initial m
eeting in 1998.
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ISO
/TS 23081

-1:2004 Inform
ation and

docum
entation - Recordsm

anagem
entprocesses - M

etadata
forrecords -- Part 1: Principles, also

drew
on thisSchem

a, adopting its conceptual m
odels to identify

the typesof m
etadata required to support the

internationalrecords m
anagem

ent standard,ISO
 15489-1

(ISO
2001 and

2004). The
ISO

 recordkeeping m
etadata standard,A

ustralian R
K

M
S and

related sector
specific schem

as and their conceptual m
odels are key com

ponents in the m
etadata m

anagem
ent

fram
ew

ork referenced by
the C

R
K

M
Project.

D
evelopm

ent of Proofof C
oncept D

em
onstrator

The
first stage

of the C
RK

M
project involves the construction of a ‘proofof concept’prototype to

dem
onstrate an integrated system

 environm
ent supporting autom

ated m
etadata capture and

re-use
for a 

fictitious, though realistic, organisational setting.W
ithin this environm

ent, w
orking m

odels of the
required m

eta-tools to
facilitate m

etadata translations can
be

iteratively developed and evaluated.This
stage

w
ill include the developm

ent and docum
entation

of m
etadata creation, m

anagem
ent, and m

ultiple
use scenarios as the

basisforbuilding the prototype.

The prototype w
ill dem

onstrate
how

 recordkeeping
standards-com

pliant m
etadata can

be created and
captured through a m

ixture
of autom

ated and m
anual processes in

particular application environm
ents

for subsequentre-use across applicationsform
ultiple purposes. It w

ill be developed iteratively
em

ploying
user-centred and rapid

prototyping techniques. Existing office and w
orkflow

 tools w
ill be

extended and integrated
using scripting languages, to enable m

etadata to
be re-used and

value-added as
the business transactions, records, inform

ation objects and
resources that the m

etadata describes and 
m

anages m
ove from

 one application to another in com
plex intranet and

Internet environm
ents, across

dom
ains and through tim

e. This w
ill allow

 investigation
of issues associated

w
ith the translation

of
m

etadata across these
boundaries as w

ell as exploration
ofthe design and

functionality of supporting
m

eta-tools. The aim
 is for the C

R
K

M
researchers to w

ork closely w
ith a program

m
er and a focusgroup

of experts to extend existing
softw

are and
m

etadata deploym
ent functionality in sm

all,user-centred
iterations.A

dopting this agile approach to system
s developm

ent generates new
 ideas and re-prioritises

old
ones as the prototype evolves and insights develop. U

nlike traditionalsystem
s developm

ent
m

ethods w
hich attem

pt to develop a com
plete specification

upfront, this approach is m
ore responsive

to evolving understandingsof userneeds and their interaction
w

ith technologies. (M
artin

2003)

The Scenario

The
N

ationalA
rchives of A

ustralia w
ill provide the test-bed for the

first prototyping stage
of the

C
R

K
M

 project, using a policy developm
ent - publishing - archiving

w
orkflow

 scenario,w
hich is

w
idely applicable to m

any organisations irrespective
of jurisdiction or business activity conducted.

C
onsequently, w

e expectthe prototype
based on

this w
orkflow

 w
ill be

an im
portant dem

onstratorfor
engaging

our audience and prom
oting interoperability.

The
N

ationalA
rchives ofA

ustralia develops a range ofresources from
 policies and strategies on

recordkeeping in
the A

ustralian governm
entto

m
ore detailed

inform
ation,advice, standards, guidelines

and m
anuals. In addition the

A
rchives,publishesbooks and C

D
-R

O
M

s aboutA
ustralian

history,
genealogy and

recordkeeping
and guides to the collection.U

sing the selected scenario, the C
R

K
M

 
researchersw

ill explore the creation,sourcing and capture of re cordkeeping m
etadata in the

process of 
developing such

resources and creation of related records.They w
ill then investigate how

 the
recordkeeping m

etadata
can be

re-used for different purposesand
in differentenvironm

ents:
1.

to facilitate resource
discovery as resourcesare

published to the intranet and Internet, and
2.

to facilitate archival intellectual controlgiven
that the

‘m
aster copies’ of these

resourcesand
records relating to their developm

ent and
publication

form
 partof the

national archives.

The Prototype

W
orking

w
ith

a focus group
from

 the N
ational A

rchives and
guided by the A

ustralian
w

ork
process

analysis national standard, CR
K

M
 researchers w

ill derive
recordkeeping

and m
etadata requirem

ents
and specifications thatw

ill inform
 the iterative

prototyping
w

ork. The
focus group

w
ill assist C

R
K

M
 

researchersby
helping to establish that the

w
orkflow

 is correctly identified and
docum

ented,source
relevant authoritative

m
etadata, validate specifications and iterationsof the prototype as the

prototype
evolves, and

provide
valuable

evaluation
on the

business utility of m
etadata and

on the
feasibility of

integrated system
s supporting autom

ated capture and re-use of m
etadata. The

first iteration
of the
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prototype w
ill exam

ine autom
ated capture and

re-use
on a very sm

all scale to
dem

onstrate that the
concept is possible. For exam

ple, looking at the underlying
m

etadata standards for the
prototype, the

project m
ay dem

onstrate translation of a few
elem

ents across the standardsw
ith subsequent iterations

building on this w
ork.

The
prototype’s sim

ulation
of system

s and recordsw
ill be

derived from
 the business application

environm
ent of the

N
ational A

rchives.There
policies are

developed using
desktop authoring

applications,such as M
S W

ord
and

O
utlook. R

ecords are captured
and m

anaged in a TRIM
 records

m
anagem

ent system
. R

esources are published to the
public w

ebsite and internally to the intranet.
‘M

asters’ of these resources and related records w
ill also be transferred to form

 part of the national
archives and intellectually controlled

by
RecordSearch

4. The
proof-of-concept dem

onstratorprototype
w

ill be
based in this businessapplication environm

ent, butw
ill using the

m
ost current version

of
TR

IM
, and w

ill sim
ulate an archival controlsystem

 using
Tabularium

5 rather than
RecordSearch. It is

envisaged that subsequent iterationsof the prototype m
ay involve adding the

functionality of content 
m

anagem
ent system

s to the environm
ent, and extending the scenario to involve the translation of

m
etadata from

the archival control system
 to a higher levelgatew

ay to archivalresources, such as those
developed using

the
O

H
RM

6 system
 of the

A
ustralian

Science and Technology
H

eritage Centre.

Im
plem

entation M
odel

The second stage
of the

project w
ill involve

im
plem

enting the
prototype in a real w

orld test-bed site to 
provide a m

odel for bestpractice. Tw
o

different contextsfor im
plem

enting the prototype w
ill be

used
–

the context ofa single organisation and the
context of the

perform
ance of a single function or activity

across m
ultiple organizations.This stage

w
ill include specification

of the
functionalrequirem

ents for 
the im

plem
entation

of the
prototype at the test-bed

site, extending the
user-centred, iterative approach

to system
s developm

ent taken in the prototyping
stage.

M
eta-registries and M

eta-tools

Prototypesof tools for m
etadata translation

and deploym
ent w

ill be
developed

or adapted to support
both the prototyping and im

plem
entation m

odelling
stages.A

w
orking m

odel of a m
inim

etadata
registry

w
ill be built to docum

ent and
describe the

differentm
etadata standards or schem

as em
ployed

by the
different business applicationsused in the

scenario
and test-bed

site. Its functionality w
ill be

extended to
enable translation of m

etadata betw
een the

different m
etadata schem

as in use
so that

m
etadata

can be
re-used for different businesspurposesand in

com
pliance w

ith differentstandards.

In developing the
registry, representationsofm

etadata schem
as in m

achine processable
form

s w
ill be

investigated,draw
ing on the

outcom
es ofrecent data m

odelling,representation and syntax initiatives,
as w

ell as related
w

ork
undertaken in the

InterPA
RES

2
project and at the San D

iego Super C
om

puter
C

enter, asdescribed
below

. M
appingsbetw

een the attribute and
value

spaces of m
etadata schem

a and 
m

appingsbetw
een m

etadata schem
as and m

etadata held in businesssystem
s w

ill also be developed.
D

epending
on

the boundariesacross w
hich these translationsw

ill need to occur, these m
appings m

ay
involve

rules for the aggregation
ofdata or for m

aking contextual m
etadata explicit. Investigation

of
how

 these m
appings can

be
represented for autom

ated processing w
ill follow

, in the
firstinstance in the

form
 of m

achine
processable

crossw
alks, and then through

iterative study
of the suitability of em

erging
sem

antic w
eb technologies.

D
uring

developm
ent of the

proof-of-concept dem
onstratorprototype, the

project w
ill exam

ine and
experim

ent w
ith the H

otM
eta

suite developed
by the

D
istributed System

s Technology C
entre

(http://w
w

w
.dstc.edu.au/Products/m

etaSuite/ ) as the m
eans of supporting

m
etadata interchange; and

consequently, additional tools w
ill be developed to support this functionality. The prototype w

ill 
explore how

 recordkeeping m
etadata com

pliant w
ith the R

ecordkeeping M
etadata Standard

for
C

om
m

onw
ealth

A
gencies can be re-used as resource

discovery m
etadata com

pliant w
ith the

A
G

LS

4RecordSearch
is the archival control system

 of the N
ational A

rchives of A
ustralia, see

http://w
w

w
.naa.gov.au/the_collection/recordsearch.htm

l .
5Tabularium

 is a free-w
are collection m

anagem
ent system

 for archives based on the A
ustralian series system

m
odel,http://tabularium

.records.nsw
.gov.au/.

6 O
H

R
M

 is a context based resource discovery
and access system

 thatlinks creators, archivaland heritage
resourcesand published m

aterials based on the A
ustralian

series system
 m

odel, see
http://w

w
w

.austehc.unim
elb.edu.au/ohrm

/.
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M
etadata Standard and re-used as archivaldescriptive m

etadata com
pliant w

ith the C
R

S 
(C

om
m

onw
ealth R

ecord Series) M
anual, the im

plem
entation m

anual for the
N

ationalA
rchives’

im
plem

entation
of the series system

. The
projectw

ill develop the toolsneeded to
support this

translation. This w
ill include

m
anual m

appings (in
both

directions) betw
een the variousm

etadata
standards and later m

achine readable
crossw

alks to enable autom
ated translation. The

project w
ill also

develop w
here

necessary the
X

M
L

D
TD

s and
X

M
L Schem

as needed
by the

H
otM

eta suite to support
the m

etadata standards.

R
elationship

to O
ther R

esearch Projects

InterPA
R

E
S 2 

The C
RK

M
 Projecthas a close form

al relationship w
ith a m

ajor internationalresearch initiative,
InterPA

R
ES

2, the
International Projecton the Preservation

of A
uthentic R

ecords in Electronic
System

s, 2002-2006
7 , w

hich is researching the reliability,authenticity, preservation and accessibility
of electronic recordsof artistic, scientific and

governm
ent activities:

InterPA
R

ES
2

aim
s at developing a theoretical understanding of the recordsgenerated by

interactive,dynam
ic, and experiential system

s, their processes of creation, and theirpresent and
potential use in the artistic, scientific and

governm
ent sectors. O

n the
basisof thisunderstanding,

the projectw
ill form

ulate
m

ethodologies for ensuring that the
records created using these com

plex
system

s can be trusted as to their content(that is, are
reliable and accurate) and as evidence (that is, 

are authentic),…
 selecting those that have to

be
keptfor legal, adm

inistrative, social or cultural
reasons after they are no longerneeded

by the organizationsthat created them
, preserving them

 in 
authentic form

 over the long term
, and analyzing and evaluating advanced technologiesfor the

im
plem

entation
of these m

ethodologies in a w
ay thatrespects cultural diversity and pluralism

(SSH
R

C
 G

rant A
pplication D

ocum
ent, InterPA

R
ES2,http://w

w
w

.interpares.org/ ).

O
utcom

es from
the w

ork
ofthe D

escription Team
 w

ithin InterPA
R

ES 2 w
ill feed into the C

R
K

M
Project, particularly the developm

ent of a M
etadata Schem

a R
egistry,w

hich isparticularly relevant to
the translation

of m
etadata attributes and

values in
the abstract layer of the interoperability

m
odel, and

research
relating to m

eta-tools. Sim
ilarly outcom

es from
 the C

R
K

M
 Project w

ill also
be

used
by

D
escription Team

 researchers.

San D
iego Supercom

puter Center

A
num

berof SD
SC

 initiatives that are building on
know

ledge in the m
etadata and m

eta-tools research 
space are

directly relevant to the C
R

K
M

 Project. The
San D

iego Supercom
puterC

enter’s (SD
SC

) D
ata 

and K
now

ledge System
s (D

A
K

S) program
 is ofparticular interest to the C

R
K

M
 project.The

D
A

K
S

program
 (http://daks.sdsc.edu/ ) includes tw

o
research labs and a num

berof research projects that are of
m

utual interest to the C
R

K
M

 project. The
Sustainable

A
rchives and Library Technologies (SA

LT)
Laboratory

http://w
w

w
.sdsc.edu/Press/03/012604_SA

LT.htm
l) and the

D
ata G

rids Technology
G

roup
are investigating a num

ber of interoperability issues.The SA
LT lab

w
ill be

developing inform
ation

technology strategies and conducting
research in the areas ofdigitalarchiving and long-term

preservation.The D
ata G

rids Technology G
roup

ispursuing research
that supportsinteroperability

acrossdistributed
resources.

The
Storage Resource Broker (SR

B
) is an exam

ple of the type
of

technology that is being
developed that supports autom

ated m
etadata m

anagem
ent.  The

SR
B

, in
conjunction w

ith the M
etadata C

atalog
(M

C
A

T),provideseveryw
here access to data sets and resources

based on
their attributes ratherthan

their nam
esor physicallocations

(http://w
w

w
.npaci.edu/D

IC
E/SR

B
/ ).

R
esearch

into electronic recordsm
anagem

entsponsored
by the N

ationalA
rchives and

R
ecords

A
dm

inistration (N
A

RA
) and

SD
SC

on issues relating
to preservation and

m
etadata archiving

has led to 

7 Funded by
the

C
anadian Social Science

and H
istory R

esearch C
ouncil,SSH

R
C

,C
an$4m

), InterPA
R

ES is m
ade 

up of nationalteam
s from

 Europe, the U
K

, A
sia,A

frica, A
ustralia and N

orth A
m

erica.The C
I in the C

R
K

M
 

Project (Professor Sue M
cK

em
m

ish) is a m
em

ber of the InterPA
R

ES InternationalTeam
and D

irector of the
A

ustralian N
ationalTeam

, w
hile

PI A
ssociate Professor A

nne G
illiland-Sw

etland is a m
em

ber of the International 
Team

, and C
o-D

irector of the U
S N

ational Team
.M

cK
em

m
ish and G

illiland-Sw
etland

are also C
o-D

irectors of
the International Team

’s D
escription G

roup responsible for coordinating InterPA
R

ES research relating to
standards for recordkeeping m

etadata and archival description.
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a num
ber ofother research projects aim

ed at developing infrastructure technologies and tools for long
term

 preservation ofdigital objects.In particular, research into the
feasibility of a ‘persistent archive’; a 

term
 used by the SD

SC
researchers in som

e
of these

projects to
describe the

data bits com
prising

digital entities and also the context that defines the
provenance, authenticity, and structure of the digital

entities (M
oore, 2003). A

nother archival project of particular interest, M
ethodologiesforPreservation

and A
ccessofSoftw

are-dependent Electronic R
ecords(also know

n
as A

rchivist W
orkbench,

http://w
w

w
.sdsc.edu/N

H
PR

C
/ ) is looking at the

feasibility of developing prototypes of useful toolsfor
archivists to preserve and provide access to electronic

records overthe long-term
. B

uilding
furtheron

this research is a project; called the Persistent A
rchive Testbed thatw

ill enable participating archival
institutions to test SD

SC’sdata grid and
persistentarchives technologies on

a variety
of archival

collections. The research undertaken in these projects is highly
relevant to the interoperability issues

being explored by the C
R

K
M

 project,particularly
those

relating to the representation layerof the
m

odel.

R
esearch and StandardsInitiatives

A
shasbeen

discussed throughout the paper, there is a close interrelationship
betw

een the developm
ent

of recordkeeping m
etadata standards, including archivaldescriptive

standards,w
hich address the

abstract attributes and
values layer in the interoperability

m
odel(Layer 3), and the research

being
undertaken in the CK

R
M

 Project. The recently published ISO
 technical specification,ISO

/TS 23081
-

1:2004
Inform

ation and
docum

entation - Recordsm
anagem

entprocesses - M
etadata for records--

Part 1: Principles, provides a benchm
ark forthe developm

ent ofbestpractice
m

etadata standards in
the records and archivesfield

relating to
recordkeeping m

etadata attributes and
values, and a set of 

criteria against w
hich existing and

future
schem

asand standards can be assessed in term
s of their 

recordkeeping
and archiving functionality. The

research being
undertaken by

the
C

RK
M

 Project w
ill 

feed into the
further developm

ent of the ISO
, including its possible extension to address representation

layer interoperability issues relating to the com
plex m

etadata translation requirem
ents of recordkeeping

and archiving
processes.

C
onclusion

The
records continuum

 provides a conceptual fram
ew

ork that enables sim
ultaneous m

ultiple view
sof

recordkeeping
“realities”. The A

ustralian series system
 and m

ore recent initiatives like the A
ustralian 

R
ecordkeeping M

etadata Schem
a and the

ISO
 standard forrecordkeeping

m
etadata set up

fram
ew

orks
for capturing layers ofrich contextual m

etadata, and m
ultiple contexts ofcreation, m

anagem
ent and use

in and through
tim

e to support archivalpurposes in the
dem

ocratic societies of a globalised
w

orld of 
the kind envisaged by

Terry C
ook, Tom

 N
esm

ith, V
erne

H
arris, M

ichaelPiggott and
Sue M

cK
em

m
ish

(C
ook 2000, Piggott and M

cK
em

m
ish 2002,N

esm
ith 1999,H

arris2001).

M
ost archivalsystem

 im
plem

entations currently privilege the
role and rightsof the

records creator, and
represent the records creator’s w

orld
view

 and contextrather than the
w

orld view
s and contextsof

otherparties to the transaction, draw
ing

on functionalclassification schem
es developed atthe levelof

the corporate
or individual archive. H

ow
ever, w

ithin these em
erging fram

ew
orksw

e can look to the
furtherdevelopm

ent of m
etadata and description strategiesw

hich
w

ill enable archivists in the 21st
century

to go beyond
Scott’s original vision ofsequentialm

ultiple
provenance

to build archival
system

s of the
future that can

encom
pass Chris H

urley’s “parallel provenance” and Jeannette B
astian’s 

com
m

unities of records, and
negotiate the com

plex m
atrices of m

utual rights and
obligations that Eric 

K
etelaar’s vision of shared ow

nership and
jointheritage invokes.W

ithin these
fram

ew
orks the

translation of m
etadata

betw
een business,recordkeeping and archival system

s, across levels of
aggregation and contextualboundaries, and

through tim
e w

ill be of critical im
portance. The research on

m
ethods and tools to support such translations being undertaken in the C

RK
M

 Project,InterPA
R

ES
2

and at the
San

D
iego Supercom

puter C
enterw

ill contribute
vital understandings and strategies to the

clever use of recordkeeping
m

etadata in
form

ing and transform
ing the archivesof the

future.
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