
OAIS based information 
flows

Preservation analysis approached from the information 
perspective



So just what is preservation ?







What provenance and context information might you want to provide?
After reading the recipe what extra semantic information would be 

required?
What other representation information might you wish to include?
What sort preservation risks might be associated with the above 

information?
What strategies could be developed to deal with this?
What are the preservation risks associated with the Adobe9 reader?
What strategies could be developed to deal with this and which do you 

think would be most suitable?
What other preservation objectives might be set?
What would the consequences be?
What else should be clarified about the designated community?

So how do I go about preserving the scientific content ?
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CASPAR Questionnaire
The CASPAR questionnaire contains keys questions which allow you to carry 

out a preliminary investigation into an archive data holdings.  The CASPAR 
questionnaire is strongly guided by OAIS and the CASPAR architecture.  It 
lays out 13 key questions which critically allow you to.

• Understand the information extracted by users from data
• Identify Preservation Description and Representation information
• Develop a clearer understanding of the data  and what is necessary for is 

effective re-use
• Understand relationships between the data files and what constitutes a 

digital object within the archive
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Stakeholder Analysis 
After carrying out the questionnaire process for each of archive it became 

necessary to carry out a stakeholder analysis for these archives. This is 
due to 

• Stakeholders having  differing views of the knowledge a data set was 
capable of providing an end user

• Stakeholders identifying different end users who possess varying skill 
sets  and knowledge base

• Stakeholders producing or being custodians of different information 
vital for re-use of data
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Archive Evolution and Management
In addition to familiarizing oneself with the stakeholders from the different categories it was additionally 
beneficial to understand how an archive has evolved and been managed.  This can used to illuminate the 
different uses of data over time and the production of associated representation information vital for that 
type of use
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The diagram below is a graphical representation of the awareness the different stakeholders have of data use by scientists and their 
relationships to each other.



A tale of two archives

MST Data Archive Ionsonde data 



Factors which influenced the use and re-use of 
data over time

• Birth and development of a science
• Events which influence data use such as the second world war or global warming
• Development of countries technologies  and the emergence of global networks 
• Publication of journals technical manuals, interpretative handbooks, conference 

proceeding, minutes of user group meetings, software etc. 
• Emergence of branches of science and associated organisations
• Stewardship of data and the influence of different custodians

This is not an exhaustive list as many factors influencing data re-use are domain specific 
as is the categorization of the stakeholders.  The generic principal of carrying out 
stakeholder characterization and the identification of factors will be domain independent.
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The Designated User Community
The definition of the skill set is vital as it determines the limit to the 

amount of information which must be contained within AIP in order 
to satisfy a preservation objective.  In order to do this the definition 
of the designated community must be 

• Clear with sufficient detail to permit meaningful decisions to made 
regarding information requirements for effective re-use of the data.

• Realistic and stable in so far as there is reasonable confidence in 
the persistence of the knowledge base and skill set.
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Typical examples from atmospheric 
science

• Ability of a community to successfully operate software i.e. knowledge of correct 
syntax to input commands into a UNIX command line.

• Ability to utilise correct analysis techniques with data to remove background noise or 
identify specific phenomena

• Comprehension of community vocabularies
• Appreciation of different scientific techniques employed during the production of data, 

their limitations and comparative success rates for picking up desired phenomena.
• Knowledge of atmospheric events or processes which may be affecting the 

atmospheric state being measured within a data set.
• It is the appraisal of this knowledge skills base as permanent attribute of the 

designated user community which will determine whether it is necessary to preserve 
this information by including it within an AIP (Archival Information Package).
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MST Designated user community

The designated user community which the archive wishes to 
serve is that of the UK atmospheric science research community. 
It believes the community will still
•Possess the basic knowledge of a UK physics graduate 
•be able to read English 
•be numerate and able to acquire necessary skill to meaningfully 
manipulate analyse and create models for data 
•have sufficient technical skills within the community to write 
programs or scripts to extract parameters from data files given 
adequate structural description
•be able to comprehend current journal literature on atmospheric 
science



Defining a preservation objective
The analysis carried out before this point may present you with a natural easily defined 
preservation objective or alternatively there may be a greater number of options which 
overlap and are more difficult to define.  It is important to note that this type of analysis 
cannot advise you as to which preservation option to choose but merely clarifies the 
options available to you.

Preservation objectives should be 
• Specific well defined and clear to anyone with a basic knowledge of the domain 
• Actionable the objective should be currently achievable.  It is important to note the 

information ultimately  to be extracted by a user should be established and not an attempt 
to “predict the future”

• Measureable it is critical to know when the objective has been attained in order to assess 
if any preservation strategy developed is adequate.
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MST Preservation Objective 1

A user from a future designated user community should be able to extract the following information from the data for a 
given altitude and time
Horizontal wind speed and direction
Wind sheer
Signal Velocity
Signal Power
Aspect
Correlated Spectral Width

MST Preservation Objective 2

A user from a future designated user community should be able to extract the following information from the data for a 
given altitude and time
Horizontal wind speed and direction
Wind sheer
Signal Velocity
Signal Power
Aspect
Correlated Spectral Width
In addition future users should be able to identify common atmospheric phenomena which have been previously 
established by MST data users and noted in peer reviewed literature or the MST conference proceedings.
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Create Preservation Information 
Flow



OAIS preservation information flow diagram 

An OAIS preservation information flow diagram is graphical representation and analysis tool which is a hybrid of 
information flow diagram (need to sort out reference) and the OAIS reference model. 

Elements of OAIS Preservation information flow diagrams
Standard OAIS reference model components of an AIP: These are the standard components of an AIP.  All information 

entities must be mapped to at least one of the following component within an AIP.
• Content
• Representation Information

– Structure
– Semantic
– Other

• Preservation Description Information
– Reference 
– Fixity
– Context
– Provenance



Information Objects

An information object is a physical unit of information suitable for deposit within an AIP as 
it currently exists. An information object must have the following attributes 

• Name
• Description of information contained by entity which is vital for the  preservation 

objective e.g. a piece of software contains structural information and algorithms for 
the processing of data within it’s code

• Description of format i.e. website, PDF, database or software
• Assessment of preservation risks and dependencies

Static Information 
entity

Evolving Inforntion 
entity

Static Information 
entity with identified 

preservation risk



Stakeholder entities
A stakeholder entity is the named custodian of the required Information entity

Notation used



Supply Relationship

The supply mechanism should simply be an indicator of any impediment to the 
current supply of an information entity such as an embargo or assertion of 
copyright. The attributes of a the supply relationship are

• Supply possible (Yes/No)
• Description of supply impediment

Notation used

Supply possible: 
Yes

No

Supply possible: No



Supply Process 

The supply process is any process carried out on information supplied by the stakeholder in order to produce the 
information object. Its attributes are

• Name
• Description of process e.g. dump of a database table into a  csv file, archiving of public website or reformatting of 

data files
Notation used



Packaging relationship

The only required attribute of the packaging relationship is that it links an Information entity to at least 
one standard OAIS reference model component of an AIP.  However many implementations of 
packaging such as XFDU require additional information.



Information object dependency 
relationships

The information object dependency relationship connects two information objects.  If 
preservation action is carried out on one object it may impact on another object with a 
dependency.  For example if a piece of software is identified to be at preservation risk 
and deconstructed to a structural format and  analysis algorithm descriptions,  the 
software user manual will be flagged up by the dependency relationship and may be 
removed on the basis that this information is now irrelevant.
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Preservation strategies - In response to a 
supply impediment

Where there is an impediment to the supply. A strategy must be developed in 
order to either overcome the impediment immediately for example purchasing a 
special licence for software or an institution could develop a simplified open 
source version of the software which contains the key functionality.  The 
alternative is to develop a mechanism that effectively references the external 
information object in tandem with a mechanism for monitoring the situation 
(preservation orchestration).



Preservation strategies - In response to an 
identified information preservation risk

Information objects must be inspected on a case by case 
for their individual preservation risk based on 
dependencies which will be affected by the passage of 
time.  Different strategies which effectively obviate these 
risks must then be developed.



Preservation strategies - As a secondary 
response to a preservation strategy

Where a dependency between information 
objects have been identified secondary 
preservation strategies may need to be 
developed for a related objects.   



The Plan

Multiple strategies can be developed for each instance in these areas.  This 
results in a number of preservation plans being formed.

A preservation plan consists of a unique
• Set of information objects 
• Set of supply relationships
• Set of preservation strategies 

Which allow you to carry out a series of clear actions in order to create an 
AIP. This allows you to take a number of plans to the cost/benefit stage.
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Questions ?


