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1 EXECUTIVE SUMMARY

This document details the work that has been undartwithin the WP14 Common Testing Environments
work package of the APARSEN project. The object
environments that can be used to test the efficacy of tools and techniques for digital presepgaitish, a
changes in hardware, software, environment and knowledgebase of the Designated Communities, anc
design new ones i f necessaryo.

We in APARSEN believe that people outsidef the digital preservation community are looking for
guidance on how to preser their digital material against threats to its continued accessibility and
comprehensibility. In particular, we believe that such people are looking to be given the answer to the
guestion: i | have a/these s peedaloutthis/thgsetbrdats jo thenf;, d i
how do | preserve them?i For e x aseyelalaata sétfilestda v e

| ot s of documents and | 6m wor r i aldn teeldubutet howodoil n g «
preserve them?o0

APARSEN is aiming to build a Virtual Centre of Excellence (VCoE) and one of the services such a VCoE
would provide is to answer such guestions. To do so, the VCoE needs a body of knowledge which records
which digital preservation techniques and tools gmes which types of digitabbjects against which
threats, and conversely, what techniques and tools are not appropriate to use in other instances.

The aim of WP14 is to provide a generic testing methodology that allows digital preservation tools (and
similarly digital preservation techniques) to be tested in a rigorous, impartial and repéivatdace based
manner such that the results are comparable. Following on from this, the work packagedawvesoi a

way of assessing the capability to preseadigital objects by populatingraatrix of

9 digital object types
9 threats to the continued accessibility and comprehensibility of digital material
9 digital preservation tools (or technigues)
to provide a reliable body of knowledge on whprkeservation @inningdecisions can be based.

By being able to periodically review (snapshot) the capabilities of test systems at different points in time it
is anticipated that we will be able to demonstrate both the maturing evolution of these test systems as they
areenhanced to improve their preservation capabilities, and to use the combined results to highlight any
areas for improvements where preservation techniques (and/ or tools) need to be added or further refined tc
provide better preservation strategies foisthtypes of digital objects.

2 INTRODUCTION

Work Package 14 is made up of 2 taskask 1410- Identification of testbed techniques and toolshat
ficoll ects together t he v;andlraskud20itTesthedsdtel  pwdudes h ar
a testbed suite with associated testbed procedures. To facilitateptbjsct partners will make their
testbeds, procedures, test data and software available to other partners

Our initial work in Task 1410 therefore concentrated on the identificaifodigital preservation test
environments and test frameworks that were either current atapeel the APARSEN project, and the

types of techniques and tools that they employed. This has helped us to understand the process throug
which current test ardectures have evolved. Through this work we have identified that documetnic

National Archives and Libraries have made significant contributions to digital preservation research in
recent years, resulting in a large number of digital preservatibengsonment designs and preservation
strategies that focus primarily on preserving document centric types of digital information object (e.g. text
and image based file formats)The CASPAR project (see:http://www.casparpreserves.gudnd its
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precursor projects sought to address the digital preservation needs of teerdatacommunity where
documentcentric preservation strategies such as simple transformations may not be directly applicable.
Our analyss of use cases for scientific datasets has helped us to establish good examples of such instance
(described later on in this report) that require us to consider implementing alternative preservation
strategies and techniques if these types of digitakrmmétion objects are to be adequately preserved and
remain accessible in the longer term.

We recognise that all preservation techniques have some usefulness, but almost certainly none are usable i
every situation. The key for us as a knowledge providmgye(the APARSEN VCOE) is to find out the
boundaries of applicability of each of the preservation techniques so that we can provide useful and
meaningful advice to people who have these real world digital preservation issues. We are also interestec
in finding out the capabilities of each system to implement these strategies.

To provide a level playing field on which to assess all the various preservation systems, techniques and
tools being developed by the digital preservation community at large weudeddhat APARSEN had to

come up with a way of defining each digital preservation problem (test case) so that comparative tests
could be implemented in any number of suitable test environments. We wanted these assessments to b
constructive and preferablyuantitative rather than just qualitatively. We also wanted to ensure that our
approach would be widely applicable to any existing or future test environments, provided either inside or
outside of the APARSEN community, so that this becomes a usefalice in the longer term. We
decided to develop an approach that allowed us to group together digital information object types and
assess what threats could limit the continued accessibility and comprehensibility of those objects, and then
construct testsot assess the performance of preservation techniques and/or strategies to mitigate against
those threats.

APARSEN partners were asked to capture fAPresery
preservation challenges being faced by their usarmunities. We initially drew our test cases from our

own experiences, and then sought to extend these by reviewing the publicly available reports of ongoing
digital preservation research projects (e.g. ENSURE, SCAPE, TIMBUS, PrestoPRIME etc) far afetall
their own test scenarios and test environment activities.

Collating together these digital preservation scenarios provides us with the basis for generating realistic and
objective tests of the efficacy of digital preservation tools and technigueieserve specific types of

digital object against specific threats. In our second task in the work package, Task 1420: Testbed Suite,
we run these Test Cases with the digital preservation tools, techniques and systems available to the WP1-
partners allowe us to capture a snapshot of the capability of each test system. Moreover, analysing the
results should highlight those areas of the digital preservation landscape where there is poor coverage ir
terms of availablg@reservatiorniools and techniques. bddition, we should be able to compare the ability

of different tools, techniques and systems to protect a specific type of digital object against specific threats.

Partner test systems include Tessell adsRlBasedser v
system being developed by the DNB, as wel | as L
approach. Preservation Scenarios that provide d

system were selected so as to provide sheas s ment of the systembs funct
these shared tests across all test environment systems we can start to make direct like for like comparison
of each systembs ability to preserve the test ob

We were keen tdighlight the types of digital objects that are currently at risk primarily from a lack of
coverage in terms of available preservation strategies or techniques to mitigate the threats that face them
(e.g. National Archives and Libraries now routinely raig Word DOC files to PDF/A in order to ensure
future accessibility of the information objects that they contain, but what would they do with AutoCAD v4
files if they had to maintain this type of content in their collections?)

It is hoped that a body d&nowledge can be developed from these Preservation Scenarios about the usage
of these preservation techniques and strategies when applied to specific digital object types. The knowledge
generated through this process will:
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1) help identify to the APARSEN ptrers where ourcommunitiespreservation capabilities are
weaker, and so highlight aredmat may benefit from furthénvestigationand research

2) beusedby the Virtual Centre of Excellence facilities that are to be established by the pooject
inform and advise others on preservation strategies and techniques that will be beneficial for them
to adopt in order to protect their own digital objects for obsolescence.issues

2.1 DESCRIPTION OF WP14 OBJECTIVES
The DOW describes the objectives of WP14 as:

fi C o | tbgetlet a set of environments to test the efficacy of tools and techniques for digital preservation,
against changes in hardware, software, environment, and the knowledge base of the designated
communities, and design new ones if necessary. o

2.2 DESCRIPTION OF WP14 DELIVERABLE
The DOW describes deliverable D14.1 (the only deliverable for WP14) as:
AReport on teédting environments

This deliverable consists of a report which summarises the test environments which have been examined
and the proposed common testiapproach, and also provides a framework within which to evaluate the
efficacy and applicability of proposed preservation tools and techniques, for example what types of digital
objects the tool/technique is/is not useful for and what types of changesdatitechnique can guard
against (changes in hardware, software, environment and the knowledgebase of the designated
communities). o
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3 TEST ENVIRONMENTS AND TESTBEDS

Digital Preservation gst systemshave beendevelopedover recent years by the digitalegervation
communityto derive evidence for the quantitative assessment of specific preservation stratelfies
actions to safeguard digital information objeatwvarious type$rom digital obsolescenc@hetestsystems
that have been producenldatetypically appeaeither as

1. Test Environments, whergendorspecificinstance®f preservation systenimve beernstalled in a
devel opment or QA server conf i guto arovido a test i
framework, allowing investigators teonstruct and manually rukest preservation actions in
controlled vorkflows so that theinvestigatorcan quantify and assessany resulting changes in
significant properties and behaviours of thmital objects under test both before and after
preservatn actions are applied

2. Testbeds, typically created astputs from collaborative research progegirovided somadditional

level of automatiorover a test environmend assist investigators to run comparative analyses of

varying preservation strategiesn t est di gi t al objects. Some

ti

idea being that a testbed system can be reset easily to allow new investigations to be constructed anc

implementedwvithout any impact on other useMore complicated estbed allowed thenvestigator

to test preservation scenarios involving a large number of digital objects so that organisational

infrastructure decisions could also be tested, Cguld a large set of high resolution TIFF based
images be reduced in size by implementirieaformat transformation preservation actionJfe2 to
reduce the overall size of the collection without drastically reducing theu maema d abi | it
images under test. The results would inform the inv
infrastructure that may also result from making such a preservation strategy decision.

Both Test Environments and Testbedsrk towards providing the digital archivist or curator with the
information they need to makeecommendations othe relative worthiness of applying one specific
preservation strategy to a digital objechen compared toavailable alternativepreservation strategies.
Both types of systershouldrecord characteristics of the digital infieation objectboth beforeandaftera
preserviion action has takemlace to allow quality assessments to take pldde communityhas
identified thesecharacteristicas being eithefi s i g n prbpertiea aof tthe objector various types of
understanfability or usability of the object by the deatgd community;when migration tools are used to
transform the physical file format type of the object, fitiansformational informatiopropertie® are used
by the investigator to assess whether aulity or usability changes introducehto the digial object
through the preservation processwithin tolerable limits or not.

We undertook a review of test environmeatsd testbedshat have been developed previoubly the
communityin order to baseline our understanding of the types of technapasools that they used to
assess thereseration strategies fodigital objects. The subections of sectio.1 describe each of the
test environments that were identified as part of this study.

During this work wenoticed that digital preservation terminology is evolving over time, and that actually
different digital preservation communities were coming up with different names for the same actions or

objects, or that actually the same word was being used by differguiedaa with different meaning or

context, hampering communication between those individuals. In order to combat these issues, we initiated
the collection of digital preservation terms for various sources in to a combined APARSEN glossary that
was developd on our private wiki, and later published on to the APARSEN website as part of our broader

spread of project results.

Some terms that we found relevant to define as pamioiork included:

1 A digital preservationstrategyis a method for preservindigital objects. Examples include
migration, emulation and gathering togethappropriate representation information and
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preservation description information for the object (i.e. CASPARStrategy may mandate the use
of a particular tool or technique tmplement the strategy. E.g. the use of the ImageMagick image
file format conversion tool to transform TIFF file objects to JP2000 (JP2) file formats.

1 A Testbed is a controlled test environment (including testing procedures & test datagitivates
evaluationand comparison of systems and strategi@sugh the generation of metri€s. A
Testbed is a more specialised version of a Test Environment, in that it has additional services and
functionality to sipport the automation of tests to facilitate the comparative assessment of
alternative and competing processes, such as preservation actions as applied to digital objects.

1 A digital preservation system is a computer system which conforms to the réf&i&ce model
and includes specific functionality to preserve over the long term the digital content entrusted to it.

Specifically, in relation to the APARSEN project:

1 The APARSEN TesEnvironmentsare controlled environments that enable the evaluation and
empirical comparison of digital preservation tools and techniques through the generation of metrics
concerning how well these tools and techniques can maintain meaningful access to digital
information against changes in hardware, software, environmenthanknbwledgebase of the
designated communities.

1 The APARSEN TesEnvironmentswill share a common testing framework, which will include a
set of test data and a rigorous and systematic testing procedure, in order to ensure that the
experiments run in th€estEnvironmentsare comparable and reproducible.

3.1 TEST ENVIRONMENTS DEVELOPED BY PREVIOUS PROJECTS

There have been a number of previous projects that have carried out systematic testing of digital
preservation tools or techniques within their own tesirenments and have published their test protocols.

It is worth examining the outputs of these activities in order to learn from their experience, and try to
identify ways of classifying those techniques, tools and environments.

Note: We have adopted d@dassification scheme for the Test Environments themselves, based on their
general approach to providing a preservation capability.

3.1.1 Significant Properties based Test Environments (SPT)

There is a family of closely related test environments which aengaky based otransforming digital

objects from obsolete or less accessible file formats to more common and/or accessible file formats and
then analysing the changes in a number ofsptectedsignificant properties associated with those types of
digital objects in order to provide a way of quantifiably measuring the performance of the transformation
process.

The significant properties that are typically selected mainly relate to the quality, structure, appearance and
behaviour of rendering the digitanformation object both before and after thmnsformation. A
significant property will ideally remain invariant duringteansformation event, indicating that no change in

the objects quality and / or performance has occurred during the transfonmiegs The ability to define

and usesignificant properties is also somewhat dependent on the tools that are available to extract
(characterise) the properties of the digital object in a quantifiable and repeatable way for the file formats
both before adh after the transformation process is applied in order to determine the value of the significant
property.

Although the use of significant properties has primarily been used to evaluate and assess changes in ¢
digital information object under test folking a file format migration preservation strategy, other strategies
such as emulation have also used the assessment of significant properties in order to assess the quality «
the overall preservation strategy for the object undeftest
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3.1.1.1 Testbed Digitale Bewaring
The Dutch Digital Preservation Testbed projectiibestbed Digitale Bewarirlg was a 3year project at

the start of the millennium that ai medtintormatiénh el p
in digiftal formo
The Dutch testbedds experimental process compri

order to create an experiment design which can be used to perform ooseaefated digital preservation

tests. The first 5 stages are general stages which are concerned with determining the broad requirement
for the experiment (test) design, while the remaining 7 stages are concerned with the specifics of designing
and impementing an individual experiment. The 12 stages are:

1. Define exploration area
Prepare experiment

Define requirements
Develop experiment design
Specify resources

Go / nago decision
Develop experiment

Test experiment

© N o gk D

Go / nago decision
10. Run experiment
11. Evaluate experiment

12. Consider results

Each stage specifies what is being done, why it is being done, who is doing it, where and when, and how it
will be done, as well as a description of any inputs required and outputs expected, and, what will be done
with the resulting output. Specifying and documenting this for each stage is the responsibility of a
particular member or subset of the project team (and who has responsibility for which stage is given in the
paper).

One of the more interesting experimental resgiésts) that came out of this work was to compare the
outputs of performing migrations of an early Microsoft Word docurtteaughseveral different versions

of the format to the current version, and then comparing that result with the single migfatiersame
documenbverthe different versions. The results demonstrated that in some cases a better representation of
the original digital object could be achieved by jumping over the versions rather than performing multiple
transformations from one pard child version through to the next.

3.1.1.2 DELOS Network of Excellence

The DELOS Network of Excellence also developed a testbed methodology as part of its work. Their
approach used a combination of Utiign al ysi s and the TestbangntalDi gi |
protocol . They considered that the Testbed Dic¢
definition of the environment and the experi ment
structuring of the preservation objees, which documents the requirements and the goals for an optimal
preservatilon solutionbd

While they use the same -kPage experimental process as the Testbed Digitale Bewaring, DELOS
introduces a metri¢or testing and comparing various preservation strategies, which is based on Utility
Analysis. This uses an objectives tree to identify those characteristics of a digital object that are important
to preserve and the other relevant factors (e.g. coststdmparing digital preservation tools and
techniques. Utility analysis attempts to provide a quantitative method for estimating the direct benefit
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achievable for each possible solution by assigning value to those characteristics and these objectives ar
then measured and the measurements combined according taletgrmined set of weights in order to

come up with an objective measure of how well a particular digital preservation tool or technique meets a
pre-determined set of requirements.

Thisintrode es cost model |l ing as part of the outputs f
terms. Other objectives may also be given weights in order to assess the overall success or failure of &
preservation approach, but it is interesting to ribé this has similarities to the later work undertaken in
systemdike PLATO P

3.1.1.3 Planets Testbed

The Planets Testbed based its methodology based on the DELOS approach, but modified to fit in with its
goal d automation. The experiment workflow used in Planets is taken directly from their deliverable
documentatioff’ as follows:

Design Experiment
1. Define basic properties
2. Design experiment
3. Specify Resources
4

Go / nego decision
Run Experiment

5. Run experiment
Evaluate Experiment

6. Evaluate experiment

Their internal deliveralsl describes in more detail the testing process and the criteria for evaluating the
outcome of each experiment.

The Planets testbed was used to berak characterisation and migration tools on specific digital objects,

and as such the infrastructure was built to automate these types of experiment. Although it was made
available to the general digital preservation community to use while the Plamjets pras in progress, the

public instance of the testbed is no longer easily accessible. It is possible to download the software from
Sourceforge and build a private instance with some effort, but this will not have the corpus of test data that
was avaidble for use whilst the Planets project was active. The Open Planets Foundation (OPféx-a not
profit organisation founded to extend the r-esult
accessible instance, however at the time of writingi s document that was not

for latest developments.

3.1.1.4 DCC Test Methodology

The DCC (Digital Curation Centre) created a test methodology based on the Planets methodology, but
focussing on testing digital preservation tools and techniques in context. The context was provided by a set
of use cases, which were expected to identify:

1. What digital resource is being used (what)

2. For what purpose is it being used (why)

3. In what way is it beig used (how)

4. By whom (e.g. researcher, student) is it being used (who)
5

Within which designated community is it being used (where)
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6. When (e.g. is it regularly being used or is it being used onlytiore it is being used (when)

The experiment workflow fothose experiments derived from the use cases was intended to be run on the
Pl anets testbed and so is similar to the Planets

1. Develop use case scenarios and model use cases, including what, why, how, who, whexe, when
described above;

Define basic properties of the experiment, such as name, description, purpose and focus;
Design the experiment;

Specify the required outcomes i.e. quality criteria or characteristics that need to be maintained,
Go / no go decision based on whettiexexperiment is feasible;

Run the experiment in the PLANETS testbed environment;

Validate the results of the experiments by implementing use case process on results,

© N o 00 > W DN

Record the results of 4 and 5 in a DCC report, and the database of the testbeds.

Further detds of the DCC methodology can be obtained from the DCC wéfsite

3.1.2 Designated Community based Test Environments (DCT)

An alternative to the significant properties approach to the assessment of digital pieséechniques

and strategies is to conside&ho currently uses the digital object currently amido will want to use that

same information object at some time later on in the future. These groups of users represent the informatior
0 b j ededigbatedcommunity, the identified group of potential consumers wh should be able to
understand thenformationcontained within the digital object over its entire lifetime. Note, conceptually

this approach focuses on the information to be conveyed to the vaobasanters, not the technical
specifics of how the information object is maintained or rendered, and this technical aspect may well vary
over time as usage of the object also changes. We know from recent experience that designated
communities are also likelp change over time as the information either becomes no longer useful, or else
finds new user groups that can aggregate the information and repurpose its data with other information to
build new knowledge. Some foresight is therefore required by the pseserving the data in order to
provide all of the Representation Information required in order to preserve the context and understanding
about why the object was created in the first place.

CASPAR (Cultural, Artistic and Scientific knowledge for Pres¢éipn, Access and Retrieval) was an EC
funded digital preservation project which ran from 2@069. It implemented a set afesignated
community test environments to verify its approach in a number of different digital data preservation
scenarios. The CBPAR framework uses the following validation metrics to assess preservation strategies:

1 Demonstrate a sound theoretical basis for the preservation strategy taken, including ensuring
compatibility with the OAIS Reference Model and related standards. Tdreraint with standards
that have been extensively peer reviewed by practitioners of digital preservation in a great number
of areas demonstrates the strategy is in keeping with current best practice.

1 Use practical demonstrations by means of whatmaylzenreded as fiaccel erated
These involved demonstrating the ability of the digital information to survive changes in:

o environment (including software, hardware)
o thedesignateccommunities and theknowledgebases
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Members of the appropriatiesignateccommunity validated the various types of digitally encoded
information from various disciplines as well as the information to do digfital rights, authenticity and
auditability, for usability and understandability.

The results were a collectiof evidence from the domains of science (STFC and ESA), cultural heritage
(UNESCO) and Contemporary Performing Arts (CIANT, IRCAM, INA and ULeeds). This evidence was
made available in the CASPAR project oD104%u bl i cal |

Thereareno specificsoftwaretools to install and useith this approachThe CASPAR testbedasa test
methodology with acollection of preservationtechniques andstrategies, with worke@éxamplesthat
interested readers couldllow or tailor to their own specific preservation neealsd which ould be used

as a framework totgicture thetestingof any preservation techniquir any digital object CASPAR
provided ageneral approacto define how to perform accelerated lifetime testsdibrtypesof digital

objects Of particular note is thahe focus was on thdesignatecco mmuni t yés abil ity t
use the digitally encoded information, and hence must bring in the semantics needed, for example the
language, special terminology or other information neddednderstand the context of the information
object whichis very clearly needed in the case of scientific datiaalso mostf not all digitally encoded
information

Many other preservation and/or testing techniques are applicaltgpes ofdigital objects which can be
migrated for exampleto simple humameadable forms (like PDF/A)t is alwaysbeneficialto take into
accountthe semantics of the language used described ithe OAIS standard To be more generabne
needsalsoto be able talsopreserve thosdigital informationobjects which areat normally just rendered

for human interpretatiofi commonly called data objects. Besides transforming the objects, another
technique is to addRepresentational Information in order to adequately protect the future use of the
information object. This Representation Information could be of many different kinds including for
example emulation software, and must certainly include the semantics of the object.

3.1.3 Transformational Information Properties based Test Environments (TIPT)

The concept of identifyingignificant properties for file format objects that can be used for assessing the
efficacy of a preservation action was questioned by Giaeewh™ as to whether the same concept could

be carried through tonore complex scientific data objects. (Databases, scientific formats, derived data
sets). They proposed that Significant Properties were open to the interpretation of the individuals
identifying them and had become specific to the capabilities of the t®imavhich the information was
maintained rather than conceptually belonging to the information object that needed to be preserved. A
concept based on the definition bfformation Properties that describe aspects of a digital objects
particular purpos&vas developed so as to better capture Representational Information properties related to
scientific digital objects. This concept was then extended to ddfiaesformational Information
Properties (TIPs) that are used when transforming digital objects.

The paper defined &ransformational Information Property as aninformation property whose
preservation is regarded awmeing necessary but not sufficient to verify that then-reversible
transformation has adequately preserirddrmation content. This add be important asontributing to
evidence aboutauthenticity. Suchinformation Properties will need to be associated vdtfecific
representatioinformation, includingsemanticinformation, to denote how they are encoded and what they
mean.

Maintaining specificfiTransformation Information Propertieare a necessary but not a sufficient condition

for full preservation, but on the basis of them a curator can assure him/herself, and others, that a
transformation is adequate in terms of regarding thefivamed digital object as authentic representations

of the original. Note: there is some recognition of information loss following a preservation action in this
concept.

This extended concept was carried forward into the revised version of &Al&nd defined as
fiTransformational Information Propert@s
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Tessell abébs Preservica (SDB) di gi tal pressuchaati o
system. Although it has a pedigree based on the dewelats of SPT systems and as such extracts
physical properties pre & post transformati on,

throughout this process due to its domain and data modhbissicBl propertiesire mappedo conceptual
propertis andthen comparing and assessirgede conceptual propertiebefore and after migratign
(transformations) at the information object level are in keeping with the TIPT concept

A good example of this behaviour can be demonstrated by archiving a wlbsitentains many links to
embedded text and image based file formats. A transformation of the image formats from BMP to JPG
may result in the website still being rendered with the same conceptual information available to the end
user, they can still teract with the embedded images in the same way, yet the underlying image formats
themselves have changed. The Preservica system also provides users with a component comparison scres
where the Transformational Information Properties both before andttesformation are presented to

the system user for assisting them with their assessments of transformation quality.

The APARSEN tesftrameworkprovides the ideal vehicle to challenge this viewpoint and to seglote
or disprovethe validity of this chssification as part of its ongoing assessment work.

3.1.4 Multi-Valent Test Environments (MVT)

The SHAMAN (Sustaining Heritage Access through Multivalent ArchiviNg) project wasyead EC

funded project that started in MEC-2007 ™?. During the course of the project it implemented three
prototype demonstrator test environment systems where the SHAMAN digital archiving framework was
used to demonstrate and validate the SHAMAN approach to digital archiving fealtypiatworld
scenarios through the prototyping of technologies and services to provide solutions to these domain areas
The SHAMAN project validated its software by using standard software validation protocols, such as
referencing the design back to tleguirements and the requirements back to the use cases and then basing
the system testing on the use cases and requirements.

The preservation approach taken by the SHAMAN framework was to develop a Data Format Description
Language 0 DF DL darivus bitsireame that repeesent hligitally encoded information objects

so that objects to be preserved can be expressed in a form that is separate from the technology that is use
to implement it in its current form. Once an information object is expdess DFDL it can then be
rendered in virtualised environments that implement the display of DFDL described objects so that the
information objects themselves are then displayed in the same way as when they were originally created.
These presentation taol ar e considered to be AMultivalento
objects of many file formats through the interpretation of the technology independent language that
describes them. Preservation approaches therefore require not only thgomigf the original digital

objects to a DFDL format, but also the migration of the behaviours exhibited by the presentation tools that
are used to render those formats. Both parts are essential to the long term accessibility of the information
objectsbeing maintained by this preservation approach.

3.1.5 Commentary on previous test environment approaches

Some members of the digital preservation community have raised concerns that the concept of Significant
Properties is ildefined for data centric objectas what constitutes a significant property is open to
subjective interpretation and may be missing the vital semantic representation information required to
guarantee long term preservation and authenticity of the digital oBféctalso agoodnumber of theest
environmensystems developed duripgeviousprojecs are noongeronline or availablefor useanymore

further reinforcing the fragility of digital information research and development, andetiee for these

types of project to plan for their longer term sustainability.
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3.2 APARSEN TEST ENVIRONMENT SYSTEMS

Duringt he pr oj ect 6s i npadnersrdalsed thatthbre was @ nmeeddor ptovide access to
Test Environment facilitieso geneate the evidenceneededto critically appraiseemergingpreservation
strategies, however theonstraints of theroject'savailablefunding wouldlimit our scope to sourcing
systems that were either provided by the consortium partners, it would not b#epfissthe consortium
members to tryo resurrect test environment software from previous proj#étsinvestigated whether the

test environments and testbeds from previous projects were being actively maintained and operated by theil
founding members, dwever we did not find this to be the case, andrecent emaildiscussions with
prominent members of those projects havaffiemed that these older systems are no longer accessible.

On that basis e following test environment systemereofferedby APARSEN partners for the purposes
of providing further testing of our understanding of implementing preservation strategies on specific digital
information objects. These test environments include:

1 Tessella'Preservica $DB) digital repository service that ricludes all aspects of the OAIS
functional model includindgPreservation Planning functional workflows that incorporate common
Characterisation tools such as DROID, JHOVE, Registry (R&€R / PRONOM) and a variety of
wrapped migration tools from both the commercial and public domain sectors. Demonstrator
systemsare used by Tessella to-agsure prospective clients of the typesvofkflows and tools
that can be deployeith order todemastrate and initiahssesshe capabilities of implementing
various preservation policies and strategwéh their typical digital objects.

1 DNB are to provide theirkoLibRI (kopal Lbrary for Retrieval and Ingestpol. koLibRI
represents a library of Java tools that have been developed for the interaction with the DIAS system
of IBM within the kopal project. It has been designed with the intention to-bsatdle as a whole
or in pats within other contexts, too. It has been enhanced by further digital preservation projects
(DP4lib, textGrid, LuKIl, SHAMAN) including integration with the FITS characterisation tool, and
has been used as a test environment for these project. Gurogrtlinstance of koLibRI runs at
the DNB on a Debian GNU/Linux Server with connection to the internet.

1 STFC/ APA will make the CASPAR test strategy and the data in the CASPAR collection available
for re-use by the APARSEN partners.

T SCAPE test environmést Several members of the APARSEN projé€B, BL, APA, STFC,
ONB, MRL) are also involved in the EC funded SCAPE project that will investigate SCAlable
Preservation Environments, and will seek to establish severbedssis part of that project
The SCAPE DoW states'The main goal of théestbeds is to assess the large scabicability of
the SCAPE Preservation Platform and the preservation components developed within the project.
Using these software components, it creates test environments for the different application
scenarios [Web Content, Scientific Data Sets, LargéeS2@ital RepositoriesBS] and complex
large scale preservation workflows which will shed new light on existing preservation services and
the improved or new componentgveloped within the projett The ©projectds
provides access to the emimg deliverable documents that detail the approach to be taken by the
three tetbeds and the types of data and preservation scenario that is considered to present an
operational challenge when run at s¢&fe Following ourrecentcontact with the SCAPE project
team responsible for thep r 0 | st erfvionments, we will be seeking $hare resources
amongst the two projects and include assessments of the SCAPE testbeds in future revisions of this
work. Investigations will start once the SCAPE testbeds become operational after commissioning
for use by September 2013.

Note: Although theSHAMAN Integration & demonstration SubProjectSH) have been developed by
APARSEN partners, by design they are higldgussed towards performing specific preservation actions
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on select types of digital objects. Although the SHAMAN preservation approach could be applied to a
wide number of other digital object types within other scenarios of use, the SHAMAN projectviaas n
completed and there is little opportunity for facilitating these changes as part of the APARSEN work plan.

During the identification work undertaken as part of task 141@lsalooked at the possibility of including
Testbed LDP, that was financed by tBuropean Regional Development Fund (ERDF) and the County
Council of Norrbotten in SwedéH. The project is a first step towards a flexible testbed, built on loosely
coupled modules which are easily exchahgs technology evolves. The testbed is to reflect the entire
OAIS-model, i.e. cover testing of digital information from delivery to e.g. an archive to management of the
information in the archive to a future customer gaining access to the inform&erewing the maturity

and the capability of the system it was decided that at present we would note this as a possible future
candidate test environment, but would not include it in our initial set of test environments.

3.3 THREATS TO DIGITAL MATERIAL

The PARE.Insight project identified, through a series of extensive surveys that gertematsands of
responses from acse many disciplines around the world, a set of 7 threat types to digital material:

1) Users may be unable to understand or use the data e.gemfemtics, format, processes or
algorithms involved.

2) Nonmaintainability of essential hardware, software or support environment may make the
information inaccessible.

3) The chain of evidence may be lost and there may be lack of certainty of provenartbemticity.

4) Access and use restrictions may make it difficult to reuse data, or alternatively may not be
respected in future.

5) Loss of ability to identify the location of data.

6) The current custodian of the data, whether an organisation or project, maycceast at some
point in the future.

7) The ones we trust to look after the digital holdings may let us down.

The ability of different preservation systems, tools, and techniques to preserve different types of digital
material from these threat types wik tested as part of our work within this project. Should additional
threat types be identified through our ongoing developments, this list will be extended to include these
threat types as well.
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4 TEST ENVIRONMENTS EVALUATION FRAMEWORK

Having categorisedhe types of digital preservation test environment that have been proposed by the
community (SPT, TIPT, DCT and MVT), the next step is to set out a common approach for classifying and
evaluating the tests that are performed on these systems so that tRSERAcommunity and its
subsequent Virtual Centre of Excellence can fair
of proposed preservation tools, techniqgues and s
preserve theidital object.

The APARSEN community also believe that the digital preservation community is currently fragmented
into various silos of interest based on the types of information that those specialised communities seek to
preserve, and this is reflected the tools, techniques and/or services that they promote. We want to
disseminate best practice amongst all interested parties irrespective of personal or commercial interests, an
provide unbiased recommendations to new user groups that are becomiegftharneed to take action

to preserve their digital information assets for the longer term.

By developing a process to evaluate preservation capability through tangible measurements of
performance, independent of the underlying technology, we hopetiae a resource that provides clear
evidence when making any future recommendations of what preservation policies and/or strategies may be
useful for new or future preservation scenarios that are presented to the VCoE in the form of requests for
help orassistance. We also hope to highlight any gaps in currently available preservation policies and
strategies so that additional research and development effort can be targeted towards these area:s
demonstrating a more common understanding and convergiog wisthe provision of future preservation
orientated solutions.

4.1 DEVELOPING A COMMON APPROACH

Test environmentprovidetheir users with theability to construct tests (known as cases) that specify the
inputs and operating preonditions for a specifistate of a system, so that when the system is allowed to
react to these influences, its resulting behaviour caradsessd and verified against its expected
performance Each test case is defined in enough detail so as to make the whole test proatssleepe
without unexplained variations occurring in the resulting behaviour of the system.

As demonstrated by our review of previous work, thgital preservation community have to date
developed test environments that allow users to construct testredesttng to the preservation of specific
digital objects that are generally of interest to their select interest groups mainly due to practical reasons
such as applicability or limitations of funding.

A clear gap in understanding relating to the presmmweof more complex data formats exists, and this
view is supported by the lack of internal and external file signature data currently built into tools like
DROID, or the number of property extraction tools that exist for common scientific data forrhets. T
means that formats like those created by scientific research equipment like gas chromatography machines
spectrophotometers, CAD, have little if any supporting digital preservation best practice advice available to
their users.

Our aim within WR4 of APARSEN is to bring together results from thigle variety ofknown and
curently avaihble preservation tools anechniquesin to whatevertest environments are currently
available within the projecto6s cldnlgde pravidingmroject pa
partners with access to a test instance of Tess
These systems will be used to demonstrate the applicability of the APARSEN common approach for
evaluating the effectiveess of a specific preservation tool or technique. Our goal will be to provide a
consolidated independent body of evidence to support the Virtual Centre of Excellence when assessing anc
advising on any future preservation strategy enquiries made of it.

The approach sought should provide us with a simple method for qualitatively astessaquabilities of
a digital preservation test tool or techniqiee preserve differat types of digital information objects
irrespective of t hlengtedhrsology.eThessum af these wotkdshould alsd provide
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a means to assess the capability of the digital preservation community to provide real world preservation
solutions.

This approach needs to be extensible so that as and when new and emeagigahgpdiservation
tools/techniques/environments are created, the approach can be updated and new conclusions can be draw
By periodically performing and updating the assessment of the capabilities of the preservation community
to provide preservation kgions we anticipate that we can demonstrate how the capabilities within the
digital preservation landscape are evolving over time, adapting to provide solutions to new challenges or
utilising new technology to overcome more difficult well known issues.

Collating together the results from a varietytest environments, we wille able to compare and contrast
the corresponding success or failure of spegifieservation techniquet® a wide variety of known
preservation challenges.

Specifically, we wanto use independent evidence to be able to determine objectively which preservation
techniques caprotect which types of specific digital objects from which sorts of threats.

By performing this analysis we hope to develop a common shared approacessirag the capabilities of
various digital preservation test environments. As the Virtual Centre of Excellence matures, we can see
this approach forming part of our knowledge base when consulting on digital preservation issues to the
wider public commuity.

4.2 IMPLEMENTATION STRATEGY

To achieve the work package objectives and the aims as set out above, the work package team needed |
agree an implementation strategy for the work package. Much debate and discussion lead to the conclusior
that the bestvay forward would be to adopt a process of classification of the object types that need to be
preserved, a classification for the types of threats that may be imposed on those objects, and the
identification of the tools and techniques used to provideptieservation solutions to mitigate those
threats. It is important that we O6throw a wide
want to gather enough data points to build tup oLl
we also need to make sure that we do not end up repeating known results, concentrating on just one smal
aspect, or else failing to identify whole sections of the digital preservation landscape.

The assumption was therefore that similar objects could fil@dy be assumed to be preserved by
following preservation strategies that had been shown to be successful for objects of that type. In fact we
wanted to challenge this assumption as part of the ongoing assessment of our approach.

By mapping out thearious combinations of object / threat / technique combinations we are seeking to find
the combinations where there is no adequate preservation solution, thus helping us to identify where the
gaps are in our provision of services.

4.2.1 Classification
To support our approach abowe agreed to develop classification schemes for:

1 Digital objects
1 Threats to digital objects

1 Preservatiortools andechniqueso combat the threats to digital objects

Digital objects hold the information object(s) (or their compmons) that need to be preserved.
Conceptually, an informatioobject may be selfontained in a single file (e.g. an imdge, or atext file)

or may be distributed across an aggregation of many digital file objects (e.g. a website, or datedrase

the index.html or tablel.dat files respectively are likely to be just one component file of the many files
needed to access the bigger parent information Qbjedsing this conceptual approach helps us to
decouple the information that needs to be preskinan the physical implementation of the digital objects
(files of various formats) that are used to represent that information on the storage media.

Grant Agreemen269977 PUBLIC 19/52




APA £

Date: 201306-30 D14.1 Report on Testing Environments RSEN O O
Project: APARSEN Recends of Soence In Evape Newwork
Doc. Identifier:APARSENRER-D14 1-01-1 4

Threats to digital objects come in many forms, however the Parse.Insight project was able to define 7
major types of threat that could potentially impact on every digital objéetse major types of threat are
statedin section3.30n pagel?. The project team decided to uses these threat tyghe first instance, on

the basis that these seven where comprehensive in their coverage and that the approach that was beir
sought would be extensible if new threats emerge.

Preservationtools andtechniques(or strategies) are the processes that eamiplemented to remove or
else reduce the threat of loss of accessearse of the information objeciue to changes in hardware,
software, environment and tacit knowledge

Datacentric objectsaare more likely to be processed by some consuming systgmby combining with

other objects) and generally require explicit semantics as well as more extensive format infprmation
whereasdocumentcentric objectsare generallyused with specific softwareshich embed the structural
semantics (although nottdeo c u me nt ¢ o nt #an sofestificaanf@matd hiscassymption is
however changing as even text based document software applications become more complex in terms o
the features that can be specified by their users for describing the appeduang rendering of the data
objects, requiring ever more complex file format structures be developed.

In addition the designated community that is interested in the data centric objects will change over time
and may foll ow t he 6t rnehred ef arh ed ateas ud mass if rwpsedo ne
by another to further extend and influence their own analysis, further emphasising the need to capture the
environment that surrounds these types of object in may be more detail than thairbats@ imagery

and text. That said, we can now start to see how dynamic web 2.0 sources are also beginning to challeng
this view that document centric information is also static.

4.2.2 Defining a Digital Preservation Landscape

To develop the digital presvation landscape view we need to capture information about the capabilities of
current and previous test environment deployments, based on what they were used for and how successft
they were at doing it. To facilitate this data collection process widettto:

1 Examine the current coverage by looking within APARSEN partners at the
o0 types of digital objects available as examples
0 types of threats that impact the future accessibility of those types of digital objects
0 types of test technigues and toolsdusereduce or negate those threats.

1 Haveamechanism to identify what types of digital objects our examples do not cover.

1 Create a matrix for each test environment to highlight the techniques that it can implement for each
digital object type and the typ®f preservation technique that could be applied to it.

1 Seekout additional resources from outside the APARSEN project commtmityrther broaden
our view of the digital preservation landscape.

1 Analyse the collated results from within APARSEN and ex#ynto ascertain to what extent the
current preservation techniques have been tested and/or adopted and identify where any gaps in tes
coverage may exist. This data should help influence the direction of future digital preservation
research.

1 The find outputs from this WP will be the array of test objects and the preservation and test
techniques as well as a summary of what has been discovered about the efficacy of the current
preservation techniques.
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4.3 CAPTURING PRESERVATION SCENARIOS

A preservatiorscenario provides a description of how a user will interact with a system to achieve a single
specific function or objective. It defines the context of why a user wants to perform the actions that they
do, and defines the expected behaviour and outconthatafystem for that user.

Sets ofpreservatiorscenarios can be created to define the majority of the actions a user may have with a
system. These sets mfeservatiorscenarios can then be applied to each test system in order to evaluate its
ability to respond to these tasks, and help us evaluate the capability of one system against another in &
gualitative way.

In WP14 we decided to developeeservatiorscenario driven approach to capture information relating to

the types of digital objects thatdvaeen identified by our project participants as typical examples of digital
material that needs to be preserved, the type of test environments that may have been used in the past |
analyse and test the preservation of these objects, and the asso@sédation techniques that can be
applied to those objects.

Aligning our data collection process withpaeservationscenario approach should allow external non
technical staff to be able to make enquiries of the VCoE about their own digital contentiaodl. The

VCoE representatives can use the data provided by them to recommend those approaches that already ha
good documentary evidence to confirm that they provide an acceptable solution, or else, have good
similarity to an existing solution thatay help to define a preservation strategy that meets some if not all of
their needs, or could be extended to fully meet their needs.

Collating togethepreservatiorscenarios from real world digital preservation user communities allows us
todefineourctassi ficati on knowl edgebase, and form a ¢
Unlike some projects where there is a specific limit to the scope of applicability, APARSEN needs to
provide to the VCoE with a framework that can assist with any tyjpeeskrvation activity that is brought

to the VCoEG6s attention. Initially the WP wil.l
partners during WP14, and as the work matures over time, the APARSEN participants will look at taking a
wider view byobtaining thepreservatiorscenarios from associate partners and external organisations and
projects as part of our later work in WP11 and WP44.

In addition to describingreservatiorscenario examples of known digital preservation challenges, we also
sought to obtain sample data sets of the digital content where appropriate to do so. There are a number o
publicly available websites and repositories that hold test corpora of digital content. Where it is not possible
to obtain links to the data desaibwithin apreservatiorscenario (e.g. due to access control reasons, etc)
then alternative pseudo data sources may be provided so that test environment providers can test the type c
content that is referenced to within hreservatiorscenario.

It will not always be possible to provide test environments with access to test data objects, either for
security reasons or because it is dependent on an unavailable technology stack object like obsolescen
storage media or operating systems. Note: Provisioiataf examples was not mandatory fareservation

scenario to be included within our catalogue, just very much appreciated.

4.3.1 Preservation Scenario Template

A preservationscenario template was developed (dezhler! Verweisquelle konrne nicht gefunden
werden) to maintain a consistent structure throughout the process of capturing all afetiegvation
scenariogprovided by project partnefer usein the WP14. This template was maintained online using our
APARSEN project wiki, Howing project partners to clone and modify it to create their own lists of
preservatiorscenarios.
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FCEEERETTRSTERERTRIDE Unigue Identifier for the Preservation Scenario
Author Name and Organisation details
Background A brief description ofwhat, why, where, when, and who" relating to the Preservation Scenario

Type of digital
information

Describe the material that needs preserving

Link to sample data Provide a link to the samples of data that are available for testing within the Testbeds

Threat(s) to the data Define the problems encountered/expected in keeping this data accessible

Preservation Technique Define the preservation technique(s) that can be used to maintain accessusedafethe information
Designated Community Define the Deignated Community which should be able to use and understand the digitally encoded inforn

Usage Brief description of the users and how they use the data

Describe how you would hope to validate whether the digital information lesssgreserved against you
identified threats

Success Criteria

Table 1 Scenario template

4.3.2 Collection of Preservation Scenario data

The WP14 project participants drew upon their own experiences of preserving digital information objects
to develop a brad set of Preservation Scenarios that between them demonstrate a need to preserve a variet
of digital objects of many forms, from both the document and data centric domains. Links to test data were
provided where available to do so, so as to make itifdesfor partners with test systems to create test
submission information packages (SIPs) to be ingested in to their test environments.

As there is a large amount of detail relating to gaelservatiorscenario, these have been replicated from
the proje t 6 s  w iO&fithis datumént and edited to maintain the readability ofptieservation
scenario being described.

4.4 ANALYSIS OF PRESERVATION SCENARIOS

The purpose of obtainingreservationscenarios is three fold. In ¢hfirst instance, it helps us develop a

body of knowledge on what techniques and tools for digital object preservation have been used previously
by experienced practioners within the digital preservation community. This will reveal useful sources of
information such as documentary evidence about how successful the technique or tool was in achieving the
stated preservation objective.

Secondly, it provides us with the data that we need to validate our apgsdacttlassifying digital
objects, the threatsn those objects, and the preservation techniques and tools that can be implemented in
the available test environments.

Thirdly, it becomes possible to filter out the duplication that naturally appears in the above two processes to
develop atest environment capability matriko 6 snapshot & t he c the digdah t c a
preservatiorcommunitiedandscape. This matrban becreated by extracting the unique combinations of
digital information objecds, the threas to their future accesandthe preservation techniques and tools
(uniguetestcase instangdrom the body of collectegreservatiorscenarios.

Ideally these test case descriptions should be indepeoideny associated implementing technology as far
as is technically possible mrder to maintain their value as platform independent test cases and indicators
of applicability for the preservation solution that thpegmote

The preservation scenar i ospafttnbrademonstratectivice aipetsitymofe d b
file format typesand uses of digital objects thate threaened bydigital obsolescence issues. It is fair
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comment to say that the preservation scenario dathalsabeercapturedby our workis heterogeneous in

its nature, as it has been obtainedrfra wide number of sources thihit not all have thdegal authority to
sharethe actual testlata with the consortiumHowever, the learning experiences captured in these partial
preservation scenario descriptions can still be insightful, explaining pregervation strategies were
employed to overcome some of the technical issues relating to that type of digital object under threat.
These insights should help to advise and influence future digital curators that have not experienced these
types of datatsuctures before, and may assist them in constructing adaptations to current processes to
implement the solutions that were only partially presented in this warktrict adherence to data quality

in this instance may be detrimental to the objectivehef taski to capture knowledge relating to the
preservation of digital objects.

4.4.1 A method for assessing the capabilities of Test Environments

By building up sets of tests that represent the challenges facing the wider digital preservation community it
becones possible to perform a general qualitative assessment of the capability of each test environment to
preserve digital objects of varying types. We can envision the creation of a test corpus of digital objects that
can bepresentedo test environmestin orderto qualitatively assess its ability to provide preservation
capabilities for all of those objedtsthat test setA simple assessment of whether the test environment was
able to provide a solution or not for each test object/titestEgy combinton (marked as either available,
partially available, or not availaben d w# erae efyy 0 equates to a known

a quick reference guide on the capability of the evaluated test environment.

Table 2 below provides an examplevdfiat such a matrix based evaluatioray look like, basedn some
preliminary test case data, rating SDB and 2 other anonymous test environments. This is purely for
demonstratiopurpose®f the approach, and is not part of the final research outcomééHbd merely to

assist with understanding the concept that we are developing

“obje | Tweat | swtory | s0o | 1ema | Ten

Image (*.tif) Longterm cost of Migrate to .JP2 using tool: x
storage ImageMagick V \/

WordPerfect Cannot read Emulate using Dioscuri \/ x

(*.wp) document

3D CAD Cannot access Migrate using LOTAR x x v

(*.prt) CATIAV4 files techniques

Error flag Semantics of Image  Define usage by adding more x

image (*.?)  flags may be lost Representation Information V

Database Cannot access DB Use SIARD Suite to normalise x x
(*.mdb) file format to the .SIARD format

Table 2: Example of a Test Environment Capability Matrix

(Green Tick = solution available; AmberCircle = partial solution available; Red Cross = no slution available)

4.4.2 Monitoring the evolution of a Test Environment over time

To demonstrate the usefulness of capturing the dapalf a test environment at varioymints in time,
we have used the above approach to develop a capability matrix forl Tas8B# Digital Preservation
product.
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Tessella have made a test instance of PreseSIoB, offered as a Service in the Cloadjgilable for the
APARSEN community to access and use without restriction other than it must be for work relating to the
APARSEN project. Although this instance is not a testbed, in that we are not mandating a test
methodology like those defined in section 3.1 of this document, it can be considered a test environment in
that the system is available to ingest any content whatspeegented to it as part of an APARSEN test,

and Tessella has made all the default file format migration tools that com8DBD&Blby default accessible

to this test instancge.g. Imagemagick, OpenOffice, et8hould any of the other WPs in APARSEN
implement a new service or capability that would benefit from being realised withigitalPreservation

System workflow, then this system igvailableto be used to implement and demonstraty such
capability ifthis isrequired by the APARSEN project team

Using SDB, we thought about what capabilities this system had at the start of our work on APARSEN, and
then thought it would be interesting to see how we could graphically represent this capability in a simple to
evaluate way. We came up with the idéareating a matrix that lists the objects that needs to be preserved

as Rows, and the OAIS functional aspects of a test environment as columns. For each combination we
assess whether the test environmentpahbhn!l deyoOé Ni
and finally where the test environment can demonstrate partialaspects of achieving that capability but

is not currently mature enoughgoay t hi s RPosPadi@d.mpl et e (6

We have applied a At r adfthése ratings,gst dsado build up@ uatrix that dasn  t
easily demonstrate its current levels of capability.

Here we have summarised the digital preservation objects at risk in to high level types, where we are not so
worried about the exact file formatpy, but more the typical nature of the object, and based on the
assumptions that the digital preservation community would accept the preservation approach being applied
to those objects as being current best practice.

The large PARSE.Insight survéy', showed thatfrom information provided by 1366 researchers, the
following distribution of formats of digital objects to be preserved. The reypdes that

€ ot surprisingly, office documents are most ofteaduby the respondents. What is a bit surprising
perhaps is that still 6% of the respondents do not use office documents. The other two of the top three
most used data formats are: netwdrksed data (web sites;neail, chat history, etc.) and images
(suchas JPEG, JPEG2000, GIF, TIF, PNG, SVG, etc). For both data formats 79% of the respondents
claimed to use them.

What is rather more surprising is that almost half of respondents have source code, software
applications, raw data and databases. It is likéipt these forms of digital objects offer significant
challenges in terms of usability and understandability, beyond those of documents and images.
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Data types used by researchers Mle srswers olowed

1 L L L
Office docs 94%

Network-based data 79%

Images 79%

Plain text 55%

Archived data 53
Scientific/statistical data formats 47%

Databases

Source code

Software apps

- S S
[=2]
X

Raw data
Multimedia data 32%
Structured text 23%
Configuration data 21%
Structured graphics 7%
Other 5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1 PARSE.Insight survey results showing data types used by researcherso(h 1366 responses)

There are many ways to classify the objects used in our examples but we summarijecthiypes as
follows:

i

Object Type

Byte Sreams: Any file byte stream as maintained on a modern Operating System file store. This
however only results frorpassive preservation of the bytes on storage media and does not include
any use of preservation tools or techniques to migrate the object.

Document Typical office file formats like Word (DOC), Excel (XLS), Powerpoint (PPT)
Images: Well known formats likelIFF, JPG, GIF, PNG, JP2, BMP.

AudioVisual: Tools like FFMPEG support a number of formats like AVI, MPG, etc, and allow
some migration between file formats, however the added complexity of CODECs means that the
preservation of these objects is only pdistidefined

Websites (IIPC Style) Web Archive tools like Heritrix can generate container format files that
hold a complete snapshot of a given website, in formats like WARC, ARC.GZ

CAD: Autocad (DXF) Catia (CAT*), STEP (STEP}DEAS (UNV)
Databases Orade, DB2, SQL Server, MySQL, Postgres

OEXxpr es s i onPBlénetobaseddrn feraéseribing independentdeoived, file formats
of the same information object. E.g. A 3D CAD model file and a 3D cloud of points file of a solid
object. A conceptualrdity for modelling multiple views of the sansemplexinformation object.

OAIS Function E Storage Access Preservation

mages 2 2 S A
Websites (IIPC Style) P N N N
SN N NN
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P P P =

OEXxXpressio

Figure 2: Capability of SDB at the strt (M1) of the APARSEN project

OAIS Function E Ingest Storage Access Preservation
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Document

Images

Audiovisual
Websites (IIPC Style
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Databases
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OExpressio
Figure 3: Capability of SDB now (M24) of the APARSEN project

Reviewing the two matrix plotshown inFigure2 & Figure 3 for differencesreveals that the addition of
the FFMPEGmMmigration toolfor audievisual formats has improved tleapability of SDB to preserve these
types of digital objectlt also shows that SDB is maturing in its development towards fully supporting
Archives of websites in compression formats.

Although the above example demonstrates a rather simplistic pretofyihe method, it shows that the
method does not need to be overly complicated in its approach to provide a meaningful assessment of the
capabilities of a given Test Environment. More complex versions can be derived by further drilling down
in to the spcifics of each information object category under examination and explicitly listing the different
threats that may be present for each of those objects in to their own unique separate rows within the matrix.
This however will make comparisons less easynke visually as the number of managed items grows,

but can be managed by applying suitable filters to the data that is collated together to form the matrix.

4.4.3 Assessing the capabilities of Tests Environments to preserve digital objects

It is anticipatedhat the Virtual Centre of Excellence will want to develop and maintain such a matrix in the
future so as to provide itself with the tools to be able to quickly locate references to known preservation
solutions for specific objects, or to draw parallelssimilar objects to make judgements on what suitable
alternative approaches may be taken and promote these suggestions to its end user communities.

Using thepreservatiorscenarios that have been collected to date, it is possible to develop a more complex
matrix that lists all of the digital objects that have been identified withipm@servatiorscenarios as rows,

and then furtbr specify the detail dhe preservation task by adding additional columns of data to further
exact nature of the test casetance. Additional data include identifying {twémary preservatiorthreat b

the object, the preservation technique that was employed (if data is available) and the tool (if any) that was
used to perform thergservation action.

Once the specifics ohe test case instance have been entered in to the matrix, the colutim@snatrix

then change functionality to indicate the stabfiseach test environment in its ability to implement the
solution described by all the previous column specificationsthelftest environment does implement a
solution for this test case instance, then the
Partial, if the test environment can demonstrate some capability towards this solution. These status values
can then be mapped back to our traffic light analogy by being coloured Green, Red or Amber respectively.
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The additional columns (rendered, static, simple, passireylescribed in sectich5.1 showthe coveage
of the digitallandscape we currently have.

Additional columns of data can be added@moved (hiddein never removed) from the matriand filters
applied,so as to build up a searchable list of known preservation actions that can provide evidence to
demonstrate #h effectiveness of a specific tool or technique has been shown to preserve these types of
object over the longer term from changes in hardware, software, environment and the knowledgebase of the
designateccommunities.

So far this initial work is in aneof of concept phase whilst the VCoE assesses whether providing such a
resource will be useful for its work. The spreadsheet that has been developed to date will be maintained
through the remainder of t he proj ectre theyrocessesk w
required to establish the VCoE are being developed, with the vision that this may at some point in the
future be implemented in a scalable web based architecture.

A screenshot of some of the content maintained in the spreadsheet isishéiguare 4 for illustrative
purposes

Work Package 14 - Assessment of Test Environments Capabilities to Preserve Digital

Test Environment

Digital Object details Capability to Implement the Tool/Technique
oomonest | oguoneaemoarane | womaionoe | Renerea swc | s | pasve rfi‘;’lf'&”%}‘n'ﬁ;m S | e | s m | w0 o | sowe
DBF dBase Database Table files Database Non-rendered Dynamic Complex Passive 2) Inaccessible form  PS-001 Migration MIXED N N N Y

MDB MS Access Database Non-rendered Dynamic Complex Passive 2) Inaccessible form  PS-001 Migration MIXED N N N y

XLS MS Excel Database Non-rendered Dynamic Complex Passive  2) Inaccessible form  PS-001 Migration OpenOffice 3 N Y y P
STR DataPerfect Database Non-rendered Dynamic Complex Passive 2) Inaccessible form  PS-001 Migration MIXED N N N y

PDF Portable Document Format Document Rendered Static Complex Passive 2) Inaccessible form  PS-002 Migration BFO Java PDF P P P y

HTML HyperText Markup Language Website Rendered Static Complex Passive  2) Inaccessible form  PS-002 Migration OpenoOffice Y P Y y

PG Jpeg Image Image Rendered Static Simple Passive  2) Inaccessible form  PS-002 Migration ImageMagick Y Y Y y P
PDF/A-1b  Archive version of PDF Document Rendered Static Complex Passive  4) Access restrictions PS-003 Migration OpenoOffice P Y N y

TIFF TIFF image Image Rendered Static Simple Passive  2) Inaccessible form PS-004  Migration ImageMagick Y y P
P2 Jpeg 2000 Image Rendered Static simple Passive  2) Inaccessible form PS-005  Migration ImageMagick Y y

LzZw Lempel-Ziv-Welch Comp [ N dered Static Complex Passive 1) Misunderstand dat®PS-006  Migration Unknown N y

BWF Broadcast Wave Format Audio Rendered Static Simple Passive  2) Inaccessible form PS-007  Migration Unknown N y

FLAC Free Lossless Audio Codec Audio Rendered Static Simple Passive 1) Misunderstand dataPS-007  Repinfo Registry N N N y
WavPack  WavPack compression Audio Rendered Static Complex Passive 1) Misunderstand dataPS-007  Repinfo Registry N N N y

MSST Binary Radar data Data Non-rendered Static Complex Passive 1) Misunderstand dataPS-008  Repinfo Registry N N N y

XML eXtensible Markup Language Data Non-rendered Static Complex Passive 1) Misunderstand dat:PS-008 Repinfo Registry 3 y

WARC Web Archive file Website Non-rendered Static Complex Passive 1) Misunderstand datPS-008 Repinfo Registry 3 y

VICAR Video Image Communications and Rimage Non-rendered Static Complex Passive 2) Inaccessible form  PS-009 Migration Unknown N N N Y

FITS Flexible Image Transport System  Image & Data  Non-rendered Static Complex Passive 1) Misunderstand datPS-009 Migration Unknown N N N y

TEXT ASCII Text File Data Rendered Static Simple Passive 1) Misunderstand dataPS-009 Replinfo Registry P Y Y Y

FITS (IMAGEA Calibration (offset) image Data Non-rendered Static Complex Passive  2) Inaccessible form  PS-009 Migration Unknown N N N y
VOTable  vorable (xvt) Data Non-rendered Static Complex Passive 1) Misunderstand datsPS-010 Replnfo Registry N N N y

CDF Computable Document Format Data Non-rendered Dynamic Complex Active 2) Inaccessible form  PS-011 Migration EAST N N N y

EAST EAST data description language  Data Non-rendered Static Simple Passive 1) Misunderstand dat:PS-011 Migration Unknown N N N y

C3D Coordinate 3D 3D Geometry  Non-rendered Static Complex Passive 2) Inaccessible form PS-012 Replinfo Unknown N N N Y

TRC Tracked Row Character 3D Geometry  Non-rendered Static Complex Passive 2) Inaccessible form  PS-012 Replinfo Unknown N N N Y

BVH BioVision Hierarchical Data 3D Geometry ~ Non-rendered Static Complex Passive  2) Inaccessible form PS-012  Repinfo Unknown y

HTR Hierarchical Translations and Rotatio®® Geometry ~ Non-rendered Static Complex Passive  2) Inaccessible form PS-012  Repinfo Unknown y

SHP Shape files 3D Geometry  Non-rendered Static Complex Passive  2) Inaccessible form PS-013  Repinfo Unknown y

ODF Open Document Format Document Rendered Static Complex Passive PS-014 Unknown y

AIFF Audio Interchange File Format Audio Rendered Static Simple Passive PS-014 Migration FFmpeg y

MP3 Mpeg-1/2 Layer -3 Audio Rendered Static Complex Passive PS-014 Migration FFmpeg y

AAC Advanced Audio Coding Audio Rendered Static Complex Passive PS-014 Unknown y

WMA Windows Media Audio Audio Rendered Static Complex Passive PS-014 Migration FFmpeg y

WAV Waveform Audio Format Audio Rendered Static Complex Passive PS-014 Migration FFmpeg y

AVI Audio videa interleave Audio Rendered Static Complex Passive PS-014 Migration FFmpeg y
MPEG-2 Moving Pictures Export Group v2  Video Rendered Static Complex Passive PS-014 Migration FFmpeg y
MPEG-4  Moving Pictures Export Group v4  Video Rendered Static Complex Passive PS-014 Migration FFmpeg y

MoV Quicktime Video Rendered Static Complex Passive PS-014 Migration FFmpeg y

WMV Windows Media Video Video Rendered Static Complex Passive PS-014  Migration FFmpeg y

EPS Encapsulated Postscript Image Rendered Static Complex Passive PS-014 Unknown y

GIF Graphics Interchange Format Image Rendered Static Simple Passive PS-014  Migration ImageMagick y

PNG Portable Network Graphics Image Rendered Static Simple Passive PS-014  Migration ImageMagick y

PPT MS Powerpoint Document Rendered Static Complex Passive PS-015  Migration OpenOffice y

PST Outlook - Personal Storage Table ~ Email Non-rendered Dynamic Complex Passive PS-015 Unknown y

T ASCII Text File Document Rendered Static Simple Passive PS-016  Repinfo Registry y

RTF Rich Text Format Document Rendered Static Complex Passive PS-016  Repinfo Registry y

csv Comma Separated Variable Data Non-rendered Static Complex Passive PS-016 Repinfo Registry y

SAV Save File - Proprietary Binary forms Data Non-rendered Static Complex Passive PS-017 Replinfo Registry y

RAW ISIS RAW file Data Non-rendered Static Complex Passive PS-018 Migration MANTID Y N N y P
NXS Nexus Data Non-rendered Static Complex Passive PS-018 Unknown y

SPV SPSS, Statistical Package for Social Data Non-rendered Static Complex Passive PS-019 Unknown y

DTA STATA Data PS-019 Unknown y

SAS Statistical Analysis Software Data Non-rendered Static Complex Active PS-019 Unknown y

Figure 4 Test Environment capability matrix by Digital Object

Note: Figure 4 is a screenshot of Googledocs based online table that is maintained regulagly by th
APARSEN partners and is intended to be handed over to the VCoE at the end of the project.

45 CLASSIFICATION SCHEMES

The analysis of thpreservatiorscenarioshelped us t@enerate data from which to formulate classification
schemes for digital objectsrgservation techniquesnd tools andidentify any additional threats that need
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to be taken in to consideratias demonstrated in the work described abdweunderstand the approaches
thatweretaken by WP14 to perform these classifications, we nowabalach of these in turn.

45.1 Types of digitally encoded information object

There are clearly many types of digital objefyte streamsyxontaining many types of information,
encoded in many ways. There are of course many ways to try to classify thesaclkahds its merits.

During the development of the WP14 objectives one proposal for classifying digital objects that arose out
of these discussions was suggested by David Gidrémd took the approach thaigital objectsmay be

roughly classified according to orthogonal types of digitally encoded information, trying as far as possible

to be (1) independent of the discipline to which the information is related and (2) probably useful in terms
of digital preservation.

Note that this wagsot intended to be a way tmiquelyclassify all digital objects. Instead it wpsoposed

just @& achecklist to make sure we think about a whole varietgxamples in our considerations rather

than remain withirthe comfat zonesof our own research domains and areas of intelreghis way we

have at least some way of identifying the possible gaps in our coverage of preservation chatenkes.
advantage is that if someone asks the VCoE to recommend a presendattoruse for a completely new

type of digital object then at least one can use this scheme to see whether there is some other example in th
same group which we can compare with in terms of tools and techniques which have been used, and the
degree of su@ss.

The divisions proposed are:
1. Rendered vs nerendered
2. Static vs dynamic
3. Simple vs composite
4. Passive vs active

Rendered objects are those for which one would be satisfied if in a number of years one could print, display
or play i.e. render the digitaligncoded information for human consumption, an example would be a JPEG
file; nonrendered objects are all other kinds.

Static objects are those which do not change overitiagain an image is one example; rstatic are all

others. (NoteDocuments canéoversioned but for a regulatory repository or national arcangewould

thusbe considered static and immutable if they are to have any meaningful provenance. Context can have
as much influence on the classification as the underlying technplogy.

Simpleobjects are those which one normally treats as a whfile example an image; composite objects
are all others(Note: There are exceptions that need to be resolved in order to validate and test this division:
You can save Outlookmails in a single PEfile or in many MSG files. Is one simple and the othePhot

Passive objects are ones to which things are ddoe example a piece of software is used to display an
image given a JPEG file; active objects are the others which normally do thingsotleéngnputs, for
example the software which displays the JPEG file.

Based on this classification process a JPEG image may be described as being of type: Rendered, Simple
Static and Passive.

Note thatit is not a classification cast in stone because @itatobjects may be used in a variety of ways.
There is nothing to prevent one from rendering
Or a text document could be regarded as a data file for the purposes of computer text analyses.

The purpose of the classificatiomassimply to ensure that we force ourselves to think about different types
of objects covering a wide ranget is not to provide a definitive classification of any given digital object.

Other approaches can be taken, as daestnated by the output matrix shown in figure 3 where a simplified
approach to object type classification was used. In this instance the primary nature of the information
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object that is typically held in that file format was used to categorise the diigitabjects. These 1don
orthogonalkategories were:

U 3D Geometry 3D collections of data points that represent spatial coordinates of objects

U Audio Music and sound files

U Compression Container formats that are used to reduce the size of the objdutsthem

U Data Typically binary data typeequiring detail®of the associated semantics in order to
be understood and used.

U Database Relation Database system data formats

U Document Office environment type files (word processing, spreadsheets, atsnag)

0 Emalil electronic messages

U Image 2D pictorial data

U Image & Data 2D pictorial data that has been enhanced with embedded metadata

U Video Moving images, films, TV broadcasts

0 Website Snapshots of websites using tools like Heritrix, WinHT Track etc

Our resultsdemonstratethat here is no simple solution to how best to classify digital objects for
preservation purposes this time This issuewas digussed at length during thigork and therewas no
clear 'winner' in terms dbeing able to identyf a unifying classification scheme to be usked all digital
objects Moreover that is not the purpose of coming up with a classification scheme. Tlsgisreally

to help the VCOE to provide advice about how to preserve objects in the case whiyenatehavean
exact match in our evidence base.

We adopted the approach shown in Figure 4 where we include 2igjiteth objectclassification schemes

within our assessment matrix. The way the assessment matrix has been constructed allows multiple
clasdfication systems toco-exist n the data so that we can test the suitability of eaaposed
classification scheme as the data set evol¥dternative classification schemes can be proposed and added
relatively simply in to the matrix data set, allogian assessmetd be madeof their ability to fit to the

known set of file format data points captured to date. The consortium will make this data set available so
that any additional classification scheme suggestions caundbgated in this way.

4.5.2 Types of preservation techniques

The digital preservation community recognises two well published techniques for providing long term
access to the information objects within digital media, theseviigeation and Emulation. A lesser
recognised yet equally impant approach should be that of proving adequBtpresentation
Information about the context of the object, in order to allow designated communities of the future to
understand and contextwualise the fiwho reahoaofthevhy v
object in the first place

In OAIS terms the Migration here is actually a Transformatéord Emulation is a type of Representation
Information One can therefore broadly summarise the options as (1) Transform and/or (2) add
Representatiomformation.

(Note: in OAIS Terminology, Representation Information can take the form of almost any additional
information that may be required to further document the object to make it accessible to either its original
designated community or potential any f ut ure designated community
for describing information that may be required for futureige. No additional information may actually

be necessary to further implement a specific preservation technique if endaghhds already been
provided. )
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45.3 Common Test Data Sets

As part of WP16 of the APARSEN project, the VCoE wilbke publically available collection of
datasetshatthe communitymay findusefulas atest resource. There are a number of test corpothifo
purpose hosted by organisations around the world. If time allows, it may be useful to assess these
collections for data objects that may also be used to add further data points in to our matrix of unique test
caseslin the interim, the test datatsereferenced in the preservation scenarios were used by the project
partners to perform tests within the APARSEN Test Environments that were made available for use within
the project.

Grant Agreemen269977 PUBLIC 30/52



APA £

Date: 201306-30 D14.1 Report on Testing Environments RSEN O O
Project: APARSEN Recends of Soence In Evape Newwork

Doc. Identifier:APARSENRERD14_101-1_4

5 TESTING COMMON TEST DATA SETS IN THE APARSEN TEST ENVIRONMENT
SYSTEMS

Once sources of common test data became available as part of the work to create Preservation Scenario
the project partners that had test environment capabilities made these systems available for use by the
project team to undertake tests and invesitgs using those data sets wittheir systems.The Preservica

cloud based test Environment was also made available to all project partners in WP14 so that they could
undertake their own test ingests, preservation actions, metadata edits, data acess®tequ

Theprojectspartners performed tests to populate and further validate the analirsesaafpabilities of Test
Environments to preserve digital objeqtsesented in sectiod.4.3 The tests environmentssed in tis
activity are now discussed in more detail.

5.1 koLibRI (DNB)

koLibRI - (kopal Libray for Retrieval and Ingestiepresents a library of Java tools that have been
developed for the interaction with the DIAS system of IBM within the kopal pr¢j&it koLibRI is a
command lhe based tool (without a GUI), so to demonstrate its operation we have includgdra®b an
extract from one of the INFO log files that was generated during a test ingest.

5 koibrlog |

1 o
2 o
3 mwo
PR o)
s o
¢ o
7 mwo
= wFo

L {) koLibRI logging service up and =
1.run() koLiBRI versisn

ing. Log level set to INFO. Writing to fils 'D:\kopaltest\log\kolibri log"
in 1251035115038 millis

uril db.Eil

s wro
10 O
11 o
12 Fo
12 IR0 el
4 INF0 el
15 INFO dell i ol
§ IO de.l i ol
7w i X

ner 1343488007 and server "localhost’

12 o
13 o
o NFo
21 Fo
22 wo
23 w0
PR o)
25 o
¢ o
7 mwo
28 FO
s wFo
o wFo
1 wro
2 mro
s mro
: ro

ta -> dublincore | file data including techlMd -> file

<RMNING> 1813.zip
<ammING> 1e13
<RMNING> 1813.zip
<amMING> 1813.zip
<amMING> 1813.zip
<DowE> 1813 zip

\1291039167163_1813_zip
o D:\kspaltesticerp\1281039167163_1813_zip

le.dpalib.

S0 <AMNNINGT 1513.z3;
_0 <powEs 1813 > ar secon
<AMWNING>  1813.zi e 5 ng.kolibri actionmodule dp4lib. Unpack
<AMWNING>  1813.zi

5 WO de.l
26 INFO  de.l
7w

SE SRR RN R AR ER AR RN

2 BMNING> 1813,
EERE- )
EER-17)

20 IFo

1 NFo

2 o
PERE o) e der_()  <RUNNING> 1213.z 20
44 NFO e der_()  <RUNNING> 1213.z

. mro  del xepal Mex ) Doz 18132

¢ mwo zip. <AUNNING> 1813.zip -->

7 mwo Zip () <RUNNING>

s w0 zip ()  <DONE> 1813 zip --> hss

a5 Fo
50 ro <RUNNING> 1813.23

() <RUNNING> 1813.23;
o
1 o el xopal () <RUNNING> 1813.zip
o
o

2 o <RUNNING> 1813.23p —-> S

s mro <DONE>  1813.7ip --> SIP 1
5¢ INF0 el 1le.dpdlib.T (1 <RUNNING> 1813.zip ap41ib . T:
55 INF0 de.l dule.dpdlib.T (1 <DONE> 1813.zip - st comple ol
56 INFO  de.l dule AddDacaToDb. () <RUNNING> 1813.zip --» Init. 3 exun; ibriact dule_2ddDacaToDb
7 IFO dule.BddDacaTobb. () <RUNNING> 1313.zip ——> zifier | DC metadata -> dublincore | file data including vechMd -> file

SEEEEEREARRR R R R R R R RR

s ro

TaDb. {) <DONE> 18313.2ip --> Daca addition complete

Figure 5 koLibRI Ingest Log

The sample ingest workflow that was run included the following steps:
1. TPFileCopyi copy the transfer package from hotfolder (Hd€ation) into the koLibRI working area
2. ChecksumCheckédrcheck the transk package against a md5 checksum (ensure bitstream integrity)
3. Unpacki decompress the transfer package (normally a zip or tar container)
4. MetadataGeneratdrgenerate technical metadata by using JHOVE

5. MetsBuilderi create mets.xml, a metadata file thatteams the technical metadata and information
about the content and the structure of the SIP
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D14.1 Report on Testing Environments

6. Zip - Compressing files to a SIP

7.SubmitSipToDias transfer the generated SIP to our long term archive (DIAS), DIAS is located in
Gottingen (not in Frankfurt)

8.IngesChecki check whether DIAS has accepted the transferred SIP
9. AddDataToDbi store some administrative and workflow data into a database

The koLibRI system was tested with the test data from the DNB Preservation Scendwéos,
Normalisationof ingestedife formatsto PDF/Ais a commonplace activity.

5.2 Preservica (Tessella)

A test instance of Preservica, a cloud based digital preservation software as a service solution provided by
Tessella, was deployed and made available to the project partners. UkdikddRR1, this has a feature rich

User Interface to allow an Archivist user to perform activities and functions according to the OAIS
functions. The system comes preloaded with a wide variety of external third party tools to assist with the
identification characterisation, and property extraction for a good number dbfiteat types, as well as a
growing number of file migration tools.

This system was used to perform tests usingtése data that isow publically availablethrough the
referencedinks within our Preservation Scenario§igure6 shows thdngest workflow for data relating to
the MIXED test data sétom KNAW DANS, as provided by the link from Preservation Scenari@®1S

Start | Waiting Running | [0 Reports || Manage

Workflow Details

APARSEN ZIP Upload
AL TR 1ngest Werkflow (Manual Upload and SIP Creation)

,4
o
re
@

0
o
J

-h
o
o
v
o

24.06.132 20:57:18
24.06.12 21:05:49

i

270 MB

=
=}

Mixed testbestanden

S
1 1

Top Level Record

Mixed testbestanden

Step Progress
State Name Progress Started Finished Massagas
%  Upload ZIP File —— 24.06.13 20:57:18 24.06.13 21:00:25
of  Unzip Package — 24,06.13 21:00:25 24.06.13 21:00:31
;«';b Choose SIP Options =S 24.06.13 21:00:31 24.06.13 21:02:17
of  Create 5IP — 24,06.13 21:02:17 24.06.13 21:02:25
of  Virus Check — 04,06.13 21:02:25 24.06.13 21:03:01
of Metadata Integrity — 24,06.13 21:02:01 24.06.13 21:03:04
of  Content Integrity ——— 34.06.13 21:03:04 24.06.13 21:03:07
of  Fixity Chack ——— 24.06.13 21:03:07 24.06.13 21:03:13
I}) of  Charactarise —— :4.06.13 21:03:13 24.06.13 21:04:22 View
of  store Files ———  >4.06.13 21:04:22 24.06.13 21:04:31
of  Store Metadata —— 24,0613 21:04:31  24.06,13 21:04:34
of Update Search Index Se—————— 34.06.13 21:04:34 24.06.13 21:05:34
of Thumbnail Creation — e——————— 04.06.13 21:05:34 24.06.13 21:05:49

The ingest has completed.
Click the link for the Top Level Record to view files in Explorer:

Top Level Record Scope and Content

Mixed testbestanden Mixed testbestanden

Figure 6 Preservica Ingest Workflowof MIXED Test Data
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Once successfully ingested in to Preservica, it is possible to then browse to the content within the
repository, as shown irigure7 below.

W SDB Explorer - XLS x %Y
&« C' | @ nttps;//preservica.com/explorer/explorer.html#browse:7&fbca3709-b808-41ba-87fd-5c2 Q, [ 1y 2 @ 0O =
W Tessella

| Home - Houston (e.. €A Clarity : Login (] Alexandria | O] Unilever - Qutlook.. (] APARSEN TP Preservica » [ Other bookmarks
o |

HK D Tessell

Y b = 1€SSEla

i 1 '

Welcome, Ashley Hunter  Logout @ hep Gvome [ENEAE
Root APARSEN KNAW DANS Mixed testbestanden ALS Q,

Structure SyncTree || Tools view & Manifestation | Preservation 1 (Original) |Z|

o AAADEMO it

L

| Accession Metadata Test ;] il e] i
L
L

oo
| Accession Metadata Test2 i M 'J —ﬁ—
A APARSEN Yo i )

2

.\ DNE ALTR3_definit bog_finds_dat DATA EBxls

A Govdocs1 {b

A KMAW DANS
4 | Mixed testbestanden B L T T
) [ HE ey
A DEF | L o ﬁ- Loty
. MDE It VRE T - "
. XS & ‘lk. Y = e 10
ERAMA Private B HTN-VLAC-0._. HTN-VLAC-0_ . mixed-job-30._. whd_coords_f .. Zijv_feature_d .

data_sbxml-__. data_sbxml-___

m

ColbySawer

Colins Sample Pics
Collection Pictures
Company Reports
Conference Roadshow
demo

DEMO-SHIRE

Ninital Presenvatinn Monferences

Filter Apply | [Vl Showaccruedfiles [JShcci«dr 1 of1 » M 1-100710

Name: DATA EBXxls
File Type:  Microsoft Excel 97 Workbook (xIs)
Type: File Size: 9738MB  Reference: 351aaabb-9832-4bf6-317e-f915bb684216

Figure 7 Browsing the MIXED Test Data set in Preservica

Once the digital objects have been successfully ingested in to the digital repository, it is then possible to run
a preservation action on the content. In the example below, we decided to perform a migtaticto act
transform the Excel objects (of varying Microsoft Excel version formats) tdA°Disjects.

The Preservica system supports tise of the Open Office XLS to PDF/A migration tool, so the user
identifies the AIP that needs to undergo transformatiothis case, the top item in the File Set list shown

in Figure8. The migration pathways that are available for digital objects of file format type Microsoft
Excel 97 Workbook (xIs) 8 (PUID: fmt/61) are in this case the santbeakater version, Microsoft Excel

for Windows 2007 (xIsx) (PUID: fmt/214) and include the options to migrate to either PDF1.4, PDF/A, or
Open Office ODS formats.

In this example, we select the Open Office PDF/A migration.(PUID: fmt/95).
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Preservation Plan Details

Convart XLS to FDF

Migrate .xls files to .pdf
m Friday, June 28, 2013 9:36 AM
:

Fresarvation

Usage Production

| Exit | Terminate

Select the File Sets for Transformation

Collection Number ~ FHes Size of
Select Catalogue Ref Description Manifestation . at Size  Filesat  Details

Title of Files 2% !

Risk Risk

KNAW DANS Mixed testbestanden Mixed testbestanden 1 43 7 - 15.11 MB
d testh d d testb d. gas.7e
Sample File  5praadsheets Sprezdshests 1 0 0 0B 0B m
|l ERane documentation documentation i 0 0 0B 0B m
ERams documantstion documentstion 1 0 0 oB 0B m
] t:ﬁg‘;‘irest TV-1 V-1 1 0 0 0B 0B m
=] ggg"frtas""’ HSEC HSBC 2 0 0 0B 0B m
D Financial HK Securites and HK Securites and 1 o o 0B 0B

uthorities  Futures Commision utures Commision

Authoriti Futuras C i Futures Commi

] Govdocsl 732 732 1 o o 0B 0E E
388.74
Totals 1 43 7 ME 15.11 MB
=T
Select Transformation Pathways
Original Format Resulting Format
Microsoft Excel 87 Workbook (xIs) & (fmt/61) Acrobat PDF/A - Portable Document Format 1a (Fmt/95) - Open Office PDF/A [=]

Acrobat PDF 1.4 - Portable Document Format
Microsoft Excel for Windows 2007 onvards (fmt/214) [ e ra el Nl e e

OpenDocument Spreadshest L

Do not migrate

LS Fiver oy Cotnoge net

Figure 8 XLS to PDF/A Migration Plan

The Preservica system them retrieves the digital file objects from the repository store, performs the file
format migration using the approved tool, and thesningests the new digital file objects in tbet
repository as a new manifestation of the original objects. The workflow for this process is siiogurén

9 below:

‘SDB Digital Archive: Preservation

stort || waiting | “running | [0 | Reports | manage |

Workflow Details

Wigration Wordion
Preservation Warkflow
| Datestarted  [EERTRERPICEIEES
2e0e.1= 1amian

Step Progress

State Name Progress Started Finished Messages

New Details 28.06.13 03:36:32 28.06.13 09:37:37

Pick Formats at Risk 28.06.13 09:37:37 28.06,13 09:37:58
Pick File Ssts 28.06.13 09:37:58 28.06.13 03:51:55
Ready 28.06.13 09:51:55 28.06.13 09:53:12

Migrate AIPs 28.06.13 05

112 28.06.13 10:07:07  View

LAFFFW

Launch Ingest Workflows 28.06.12 10:07:07 28.06.13 10:07:07

Preservation Plan Details

Convert XLS to PDF
Migrate = files to pdf

The transformaticn has completed.

Top Level Record Collection Title Outcome
Mixed testbestanden KHAW DANS  Transformation Complete

Figure 9 Preservation Service workflow operating on MIXED test data
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Once the new amnifestations of the object have been created asdgested in to an AIP, it is then
possible to go back in to the repository Explorer application and browse to the migrated objEasireln

10 you can now see that digital joke c t ADATA_EB. xI sd shown in Figu
ADATA_EB. pdf o, demonstrating that the same digi
preservation action process

Figure 10 Migrated MIXED Test Data (XLS now PDF/A)

The technical properties that have been extracted at each phase can also be compared to provide son
gualitative assessment of the transformation process so that an Archivist or Digital Curator can validate the
appropriateness of the transfation performed. As the transformation takes place in a managed
repository, it is always possible tequest to view the original manifestation, and perform additional
preservation actions on the object to allow a comparison of the relative meritehdtme competing
preservation action strategies.

The Preservica system is deployed with the abildi
files are created but not-negested back in to the Archive making them available for a limigxtg of

revi ew, and O0Pr odwhere themigratetd obgctssafe aommidted itoahe sepository and
are added to an appropriate AIP in the repository storage areas.
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