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Introduction

• The term “Significant Properties” has been 
given a variety of definitions and used in 
various ways over the past several years. 

• The relationship between Significant 
Properties and the OAIS term Representation 
Information has been a puzzle. 

• Examples of Significant Properties of data do 
not seem to be available



Aim
• To describe the way in which the update to OAIS 

introduces concepts to clarify the situation and
– provides a clear definition and name for Significant Properties

– links these to Authenticity and Provenance

– shows the relationship to Representation Information

– provides examples covering all types of digital objects – data as 
well as documents 

We claim this is consistent with the actual use of the 
Significant Properties and does not invalidate the 
previous pieces of work but rather provides a clear 
and consistent view of the concept. 
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OAIS

• Version 1 did not use the term 
Significant Property 
– Not surprising since it came out in 2002

• Talks about many concepts including
– Representation Information

– Authenticity (not treated well)

– Various preservation strategies
• More than just migrate or emulate



New version of OAIS
• Currently undergoing review – see 

http://public.ccsds.org/sites/cwe/rids/List
s/CCSDS%206500P11/Overview.aspx

• Revised many definitions in the light of 
suggestions and discussions
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Definitions (1)

The CEDARS project [7] defined 
Significant Properties as 
– “those characteristics [both technical, 

intellectual, and aesthetic] agreed by the 
archive or by the collection manager to be 
the most important features to preserve 
over time”.



Definitions (2)
Sergeant [13] on the other hand proposed that

– “Significant Properties are those attributes of an object that 
constitute the complete (for the intended Consumer) 
intellectual content of that object”

• However the example given of 
– Significant Properties for an e-thesis of 

– the complete text, including divisions into chapters and 
sections

– the layout and style - particular fonts and spacing are 
essential

– Diagrams 

– (perhaps web adverts are not Significant for our e-journals).



Definitions (3)
The OCLC/RLG Working Group on 

Preservation Metadata [12] proposed the 
definition:
– “Properties of the Content Data Object’s rendered 

content which must be preserved or maintained 
during successive cycles of the preservation 
process”



Definitions (4)
Hedstrom and Lee [6] defined Significant Properties as 

– “those properties of digital objects that affect their quality, 
usability, rendering, and behaviour”.  

In that paper they have a number of links to the OAIS 
Reference Model, for example 
– “whether or not colour, for example, is a significant property of the 

given digital object or collection will depend on the extent to which 
colour features affect the quality and usability of the preserved 
object for a designated community”, 

• and 
– “decisions about which Significant Properties to maintain will 

depend on institutional priorities, anticipated use, knowledge of the 
designated community, the types of materials involved, and the 
financial and technical resources available to the repository”



Definitions (5)

Within the InSPECT project, Wilson [4] 
defines Significant Properties in a 
similar fashion as 
– “the characteristics of digital objects that 

must be preserved over time in order to 
ensure the continued accessibility, usability 
and meaning of the objects”.  



Problems
• New, different, definitions come out quite frequently!

• No example for scientific data

• Comparing the various definitions 
• only Wilson, 2007 includes “meaning” in its definition,

• Sergeant, 2002 includes what might be interpreted as a more ambitious 
phrase “complete (for the intended Consumer) intellectual content”; 

• Wilson, 2007 is the only one to include “accessibility”.  

• Both Hedstrom and Lee, 2002,  and Wilson, 2007 include “usability” in their 
definitions which is plausible but hard to see, for example, with “redness”. 

• The terms “appearance” and “experienced” is used in Rothenberg and 
Bikson, 1999 while Hedstrom and Lee, 2002 includes “rendering” and 
“behaviour”; 

• OCLC/RLG Working Group on Preservation Metadata, 2002 refers to 
“rendered content” and, as noted above, 

• the example in Sergeant, 2002 makes it fairly clear that the rendering is the 
main concern.



Role of Significant Properties
• Important for Migrations (actually 

Transformations) of digital object:
– Current usage focuses on RENDERING 

but:
• What about digital objects where rendering is 

not a concern - DATA?

• How do we know which Transformations are 
acceptable?

• How do we know that the new object 
is”authentic”?
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Authenticity

– “the degree to which a person (or system) 
may regard an object as what it is 
purported to be. The degree of Authenticity 
is judged on the basis of evidence”



Provenance

• “The information that documents the history of the 
Content Information.  This information tells the origin 
or source of the Content Information, any changes 
that may have taken place since it was originated, 
and who has had custody of it since it was originated.  
The archive is responsible for creating and 
preserving Provenance Information from the point of 
Ingest, however earlier Provenance Information 
should be provided by the Producer. Provenance 
Information adds to the evidence to support 
Authenticity.”



Types of Migration
Operations which do not change the bit sequences
• Refreshment:  A Digital Migration where a media instance, holding one or more 

AIPs or parts of AIPs, is replaced by a media instance of the same type by 
copying the bits on the medium used to hold AIPs and to manage and access 
the medium.  As a result, the existing Archival Storage mapping infrastructure, 
without alteration, is able to continue to locate and access the AIP.

• Replication:  A Digital Migration where there is no change to the Packaging
Information, the Content Information and the PDI.  The bits used to convey 
these information objects are preserved in the transfer to the same or new 
media-type instance.  Refreshment is also a Replication, but Replication may 
require changes to the Archival Storage mapping infrastructure.

Operations which change the bit sequences
• Repackaging:  A Digital Migration where there is some change in the bits of the 

Packaging Information.

• Transformation:  A Digital Migration where there is some change in the Content
Information or PDI bits while attempting to preserve the full information content.



Types of Transformation
• A Reversible Transformation occurs when the 

new representation defines a set (or a subset) of 
resulting entities that are equivalent to the resulting 
entities defined by the original representation.  This 
means that there is a one-to-one mapping back to the 
original representation and its set of base entities

• A Non-Reversible Transformation occurs 
when a Reversible Transformation cannot be 
guaranteed. 



OAIS view:
• New version defines a number of concepts

– However NOT Significant Property – because that would add yet 
another definition to the confusion

• Transformational Information Property: An Information Property 
whose preservation is regarded as being necessary but not sufficient to 
verify that the Non-Reversible Transformation has adequately preserved 
information content. This could be important as contributing to evidence 
about Authenticity. Such Information Properties will need to be 
associated with specific Representation Information, including Semantic 
Information, to denote how they are encoded and what they mean. (Note 
that the term 'significant property', which has various definitions in the 
literature, is sometimes used in a way that is consistent with it being a 
Transformational Information Property). 



Role in Authenticity
• Someone (the curator) has to verify that the 

Transformation was acceptable
– the curator presumably would have satisfied 

himself or herself that the new object resulting 
from the transformation continued to “maintain”
authenticity.

• This may have been done by, for example, checking that 
the words were correct between the Word file and the 
PDF file; that the rendering of the pages was reasonably 
consistent between the two versions; that text which had 
been emphasised in the Word version by highlighting or 
by changing colour, was also a emphasized in some 
appropriate way in the PDF version.

Consistent 
with current 
usage
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Example for Data (1)
• Example: FITS file converted to a CDF file.  

– The bit sequences will have been changed extensively. 

– How could a curator have satisfied himself or herself that the 
object as transformed had not lost required information 
content and therefore was still being adequately preserved 
and could be regarded as being as authentic as the FITS 
file. 





Example for Data (continued)
• The FITS file might contain an image; 

– The CDF file should contain a similar image.  

– However just comparing the two images rendered on 
screens would be inadequate for scientific purposes.  

– Instead the curator would need to be satisfied, for example, 
• that the data values of the pixel elements were identical in the two 

images at corresponding points; 

• that the co-ordinates associated with each pixel in the two images were 
identical, for example the same latitude and longitude; 

• that the units associated with the numerical values were the same in 
both images.  

• Note that the curator would not have to 
understand the what the data means to do 
these tests
– Not necessarily linked to Designated Community 
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Summary
• Definitions of Significant Property are many and 

various – rather confusing

• OAIS 
– introduces Transformational Information Property

– Shows that these are important for
• The chain of Authenticity

• The choice of Transformation

• Hope that the new term and its (soon to be) ISO 
definition is widely used in future
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