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Vienna University of Technology

= Vienna University of Technology
http://www.tuwien.ac.at

= Faculty of Computer Science
http://www.cs.tuwien.ac.at

- Department of Software Technology and Interactive Systems
(ISIS)

http://www.isis.tuwien.ac.at

= People in DP
- Andreas Rauber - Hannes Kulovits

- Christoph Becker - Stephan Strodl
- Mark Guttenbrunner

- Rudolf Mayer
- Florian Motlik
Michael Kraxner
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DP Activities in Vienna

= Web Archiving (AOLA)
In cooperation with the Austrian National Library

= DELOS DPC (EU FP6 NoE)
= DPE: Digital Preservation Europe (EU FP6 CA)
= PLANETS (EU FP6 IP)

= eGovernment & Digital Preservation
series of projects with Federal Chancellery

= National Working Group on Digital Preservation
of the Austrian Computer Society, in cooperation with ONB

= Digital Memory Engineering: National research studio
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University of Southampton, UK

= University of Southampton
http://www.soton.ac.uk

= School of Electronics & Computer Science
http://www.ecs.soton.ac.uk

- EPrints
http://www.epints.org
= People in Preservation = EPrints Services
- Steve Hitchcock - Adam Field
- David Tarrant - Tim Miles-Board
- Chris Gutteridge
- Tim Brody
- Patrick McSweeny
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DP Activities in Southampton

EPrints Preservation
- Keeplt!
- Preserv2
- Preserv

= P2N — Preservation Network
- Collabotarion with Oxford Univeristy

= P2-Registry

- Linked Data for Digital Preservation

= Web Archiving

- ECS project to archive old project websites and Wikis

MﬁOnets Southampton El P rints



Introductions
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What will you know after this tutorial?

You will:

= Understand the challenges in digital preservation and

= Address them on both layers physical and logical.

= Understand why we need to plan preservation activities
= Know a workflow to evaluate preservation strategies

= Be familiar with Plato and EPrints

= Be able to develop a specific preservation plan that is
optimized for

- the objects in your institution
- the users of your institution
- the institutional requirements
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Schedule

(1) Introduction

- What is Digital Preservation?

- EPrints
- Preservation Planning and Plato

(2) Preservation in EPrints

(3) Preservation Planning with Plato

(4) Bringing it all together and Closing
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Overview

Part 1: Introduction

What is Digital Preservation?

What is the OAIS Reference model?

Physical preservation with EPrints

= Logical preservation with Plato
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Why do we need Digital Preservation?
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Why do we need Digital Preservation?

= Digital Objects require specific environment to be
accessible :
- Files need specific programs
- Programs need specific operating systems (-versions)
- Operating systems need specific hardware components

= SW/HW environment is not stable:
- Files cannot be opened anymore
- Embedded objects are no longer accessible/linked
- Programs won't run

- Information in digital form is lost
(usually total loss, no degradation)

= Digital Preservation aims at maintaining digital objects
authentically usable and accessible for long time
periods.
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Why do we need Digital Preservation?

= Essential for all digital objects
- Office documents, accounting, emails, ...
- Scientific datasets, sensor data, metadata, ...
- Applications, simulations,...

= All application domains
- Cultural heritage data
- eGovernment, public administration
- Science / Research
- Industry
- Health, pharmaceutical industry
- Aviation, control systems, construction, ...
- Private data
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Strategies for Digital Preservation

Strategies

(grouped according to Companion Document to UNESCO Charter
http.//unesdoc.unesco.org/imaqges/0013/001300/13007 1e.pdf)

= Investment strategies:
- Standardization, Data extraction, Encapsulation, Format limitations

Short-term approaches:
- Museum, Backwards-compatibility, Version-migration, Reengineering

Medium- / long-term approaches:
- Migration, Viewer, Emulation

Alternative approaches:
- Non-digital Approaches, Data-Archeology

= No single optimal solution for all objects
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Migration

= Transformation into different format, continuous or
on-demand (Viewer)

+ Wide-spread adoption
+ Possibility to compare to un-migrated object
+ Immediately accessible

- Unintended changes, specifically over sequence of
migrations

- Cannot be used for all objects
- Requires continuous action to migrate
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Emulation

Emulation of hardware or software
(operating system, applications)

Concept of emulation widely used

Numerous emulators are available

Potentially complete preservation of functionality
Object is rendered identically

Object is rendered identically

Requires detailed documentation of system

Requires knowledge on how to operate current systems in
the future

Complex technology
Emulators must be emulated or migrated themselves
Emulators potentially erroneous/incomplete
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Strategies for Digital Preservation

Strategies

(grouped according to Companion Document to UNESCO Charter
http.//unesdoc.unesco.org/imaqges/0013/001300/13007 1e.pdf)

= Investment strategies:
- Standardization, Data extraction, Encapsulation, Format limitations

Short-term approaches:
- Museum, Backwards-compatibility, Version-migration, Reengineering

Medium- / long-term approaches:
- Migration, Viewer, Emulation

Alternative approaches:
- Non-digital Approaches, Data-Archeology

= No single optimal solution for all objects
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Digital Preservation

Is a complex task

Requires a concise understanding of the objects, their
intellectual characteristics, the way they were created and
used and how they will most likely be used in the future

Requires a continuous commitment to preserve objects to
avoid the ,digital dark hole”

Requires a solid, trusted infrastructure and workflows to
ensure digital objects are not lost

|s essential to maintain electronic publications & data
accessible

Will become more complex as digital objects become more
complex

Needs to be defined in a preservation plan
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Digital Preservation

= Reference Models
- Records Management, ISO 15489:2000
- OAIS: Open Archival Information System, ISO 14721:2003

= Audit & Certification Initiatives

- RLG- National Archives and Records Administration Digital
Repository Certification Task Force:
Trustworthy Repositories Audit & Certification: Criteria and
Checklist (TRAC)

- NESTOR:
Catalogue of Criteria of Trusted Digital Repositories

- DCC/DPE:
DRAMBORA: Digital Repository Audit Method Based on Risk
Assessment
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Overview

Part 1: Introduction

What is Digital Preservation?

What is the OAIS Reference model?

Physical preservation with EPrints

= Logical preservation with Plato
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OAIS

= NASA: National Space Science Data Center

NASA's first digital archive
Experienced many technological changes since 1966

= Consultative Committee for Space Data Systems

International group of space agencies

Developed range of discipline-independent standards
Evolved into ISO TC 20/ SC 13 working group around 1990
TC20: Aircraft and Space Vehicles

SC13: Space Data and Information Transfer Systems
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OAIS

Reference Model for an Open Archival Information
System (OAIS), Blue Book, CCSDS 650.0-B-1,
January 2002

1ISO 14721:2003

slides based on Blue Book and:

- Don Sawyer, Lou Reich: ISO Reference Model for an Open
Archival Information System (OAIS) Tutorial Presentation, LOC,
June 13 2003

http://ssdoo.gsfc.nasa.qov/nost/isoas/overview.html
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OAIS

= Framework for understanding and applying concepts needed
for long-term digital information preservation
— Long-term: long enough to be concerned about changing technologies
— Starting point for model addressing non-digital information

= Provides set of minimal responsibilities to distinguish an
OAIS from other uses of ‘archive’

= Framework for comparing architectures and operations of
existing and future archives

= Addresses a full range of archival functions

= Applicable to all long-term archives and those organizations
and individuals dealing with information that may need long-
term preservation

= Does NOT specify an implementation
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OAIS

PrOducer__ sonsumer

Management

= Producer is the role played by those persons, or client
systems, who provide the information to be preserved

= Management is the role played by those who set overall
OAIS policy as one component in a broader policy
domain

= Consumer is the role played by those persons, or client
systems, who interact with OAIS services to find and
acquire preserved information of interest
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OAIS

OAIS Information Definition

= Information is always expressed (i.e., represented) by
some type of data

= Data interpreted using its Representation Information
yields Information

= |Information Object preservation requires clear
identification and understanding of the Data Object and its
associated Representation Information

Interpreted

[smg its Yields
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OAIS

Information .
Object interpreted
S > 1+ l using
[ |
. 1+ Representation
Data Object interpreted Inforamtion
J using Y 9
1
Physical Object Digital Object ]
Y ‘
[
1+
: Structure Semantic Other Rep.
Bit Sequence . : :
Information Information Information
adds meaning to
e ” r UNIVERSITY OF h :
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OAIS

Information Package Variants

= SIP: Submission Information Package
— Negotiated between Producer and OAIS
— Sent to OAIS by a Producer

= AIP: Archival Information Package

— Information Package used for preservation

— Includes complete set of Preservation Description Information
(PDI) for the Content Information

= DIP: Dissemination Information Package

— Includes part or all of one or more Archival Information Packages
— Sent to a Consumer by the OAIS
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OAIS

o2mMmOCoOQOAnTT
ImESCnzZ200

MANAGEMENT

SIP = Submission Information Package

AIP = Archival Information Package

Tl, DIP = Dissemination Information PackagNt?VERSITY o , .
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OAIS
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Overview

Part 1: Introduction

What is Digital Preservation?

What is the OAIS Reference model?

Intro to EPrints

= Logical preservation with Plato
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What is EPrints For?

= EPrints offers a safe, open and useful place to store,
share and manage material in the pursuit of research and
educational agendas.

adrimStralive re/?o/‘Z‘/nﬁ ) coll aéorai Ion ) d. a’/f a S /laf‘ /‘/?3 ) c//:g/f a/
profile enhancement y € "/ 8&)‘/’?/1’73 ) e——paé/i\s/*//nﬂ , =) eSea, CA )

Mar(effnﬁ , opeh ACCesSS y preServal 10N, /%(A/ /C/Z‘y )

researc Al assessment, researc A management, scholarly
collections
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An EPrints repository Is

= a valuable part of the researcher’s information
environment
- directly integrating with the research desktop
- offering sustainable storage and open access

= a competent and mature component of the institution’s
information environment

- providing management and curation support for core business
research data

- leveraging information about research outputs to inform
management strategy
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Research Information Systems

= A repository needs to interoperate with management
information systems

= Create reports based on research project activities as well
as
research outputs

= EPrints will support

CERIF standard for
Current Research
Information Systems
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Overview

Part 1: Introduction

What is Digital Preservation?

What is the OAIS Reference model?
= Physical preservation with EPrints

= Logical preservation with Plato
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Preservation Planning

Why Preservation Planning?
= Several preservation strategies developed

- For each strategy: several tools available

- For each tool: several parameter settings available
= How do you know which one is most suitable?
= What are the needs of your users? Now? In the future?
= Which aspects of an object do you want to preserve?
= What are the requirements?

= How to prove in 10, 20, 50, 100 years, that the decision was
morrect / acceptable at the time it was made?
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Preservation Planning

Consistent workflow leading to a preservation plan

Analyses, which solution to adopt

Considers

- preservation policies

- legal obligations

- organisational and technical constraints

- user requirements and preservation goals
Describes the

- preservation context

- evaluated preservation strategies

- resulting decision including the reasoning

Repeatable, solid evidence
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Digital Preservation

What is a preservation plan?

= 10 Sections
- ldentification
- Status
- Description of Institutional Setting
- Description of Collection
- Requirements for Preservation
- Evidence for Preservation Strategy
- Cost
- Trigger for Re-evaluation
- Roles and Responsibilities
- Preservation Action Plan

Preservation Plan Template
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Preservation Planning Workflow

= QOriginally developed within the DELOS DP Cluster
now refined and integrated within PLANETS

= Based on

- Preservation Planning approach based on Utility Analysis,
developed at TU Vienna

- Testbed/lab for evaluation developed at Nationalarchief,
The Netherlands

= Follows the OAIS model

= Consistent with requirements specified by ORLC/TRAC and
Nestor criteria catalogue
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Preservation Planning

‘ministration
-+
Proposals
Recommendations

Preservation Planning in Plato

Define basis

Evaluate alternatives

Inventory reports
Performance info
Consumer comments

IMOCOOXT™

Knowledge base

2 Emerging standards

Monitor
Designated
Community

Build presegvation plan

Valicate
preservation

plan

Define
preservation
plan

executable
servation plan

Product technologies

| PRODUCER

Technology alerts
External data standards
Protoype results

<_ngorts.

Sel Prototype
importance measured |- Reports requests
factors values Requirement alerts

Monitor

Technology

Prototype
requests
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Preservation Planning Workflow

Preservation Planning in Plato

Define reqmrements
Tree
fragrnents
Evaluate alwmatlves
Define
alternatives

Run Evaluate
experiment experiment

Transform
measured €
values

Knowledge base

executable
eservation plan
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Appearance

Structure

Behaviour

Authenticity

Stability

Scalability

Usability

Technical costs

Ident

Preservation Planning in Plato

ify requirements

Dakei Bearbeiten Ansicht Enfigen Format Navigeren Extras Maps Modi Hiffe

Buikd presedvation plan
TeaT w Vald
executable preservation
greservaion plan,

EEX

FilesHour  Throughput | Performance
—

YN scalabilty )
ST |
MM\; \chess characteristics |
Comprehensive/SatisfactoryMinimalNone _Content ]
‘GoodiAcceptable/Poor
FullPartialNone  Syntactic

~\_Validati
FulliPartialNone  Semantic )M/

| | e
I\
 Behaviour

Useability |

preserve /

menus complete/navigable/missing
\_pop-ups YN

current dateftime _frozenimissing/current

r counter _fozenimissingfcurrent

® 0 0w v J@EE v+~ 4D Qi vz ]
Fonts YN |
; Ubiquitousiidespread/Specialised/Obsolete  Ubiquity ‘:?WMIM |
-9 PrimarySecondary Z:::‘M". supm*\ Aopearance | ks TN
T PumanyBocondary  Qually \ [ \_Highlighting | Text YN
v e —Ddlosue \ Documentaton ‘ \cats_1m1
v StandardiOpen/Proprietary  Openness }* Texcontent YN
x PubliciLimitediNone _availabilty | \ DOUMENS [ oting_ Tedimags
g <1yeari-2yearsi3-6yearsi=5years  speed of change R widh YN
o!nusnmnnmlnmoutvemlons Backwards compatability o Technical e ) ‘ [ Height YN
o Automatic/ManualNo  Ease of i i \ Resolution YN
° Automati 0 Ease ofvalidation | “, Images | o geptn == originall< original
ey LossylLossless  Lossiness /| | /cnmen( { _Colourspace YN,
o Y ‘ {_histogram 7
: HighiMediumiLow Cnmnlemv,‘ | |\_Intenal links present and working YN
% None/Detectable/Recoverable  Error tolerance | P rows unchanged
@ LargeiSame/Smaller _ Comparative size | \Tables / _columns unchanged
) & Acquisition - Hardware \_cell content unchanged
» &fannum  Maintenance |7\ Record characteristics No.ofpages W
A & ageuisition \ ‘Mimjs";k ‘ML _Pagebreaks  YIAIN =
o lannum  Maintenance \/‘Sanware N | [ Heading structure  YIN
: Widespread/Scarce/Not available  Availability - Inftastructure characts - “ «‘/Mﬂ
@ Shperson_ cost )\ \Stucture | Footers YN
= RS Numbers }_s(au J \_Document structure J . N
" Shpersonfannum_cost )P0 ppendices YN
{ Pre-configured/APUScriptable/None  Automation L\Mﬂ 7
? MIN_ streamable \ ‘ deactivate _maito: YN
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%

freeze
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\ External links present and unchanged  YIN
Contet
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Preservation Planning Workflow

Preservation Planning in Plato

Define requirements

~
Define basis

Evaluate alternatives

executable
preservation plan
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Preservation Planning with Plato

Plato

= Preservation Planning Tool
= Reference implementation of planning workflow
= Web-based application, release 2.0 Nov. 12 2008

= Documents the process and ensures that all steps are
considered

= Automates several steps

= Creates a preservation plan (XML, PDF)

= Technical basis:
- Java Enterprise Beans, EJB 3 (Hibernate)
- Based on JBoss Application Server
- JBoss Seam Integration Framework
- Java Server Faces with Facelets

4 XML Im Ort/EXport UNIVERSITY OF Y '
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Preservation Planning with Plato
Plato

= Assists in analyzing the collection
- Profiling, analysis of sample objects via Pronom and other services

= Allows creation of objective tree
- Within application or via import of mindmaps

= Allows the selection of Preservation action tools

logout becker] [help]
Consider Resuits PP4 workshop - The National Archive  (I0ID) (X001 )

e .@mls
PLANETS Preservation Planning Tool (Plato) 1 t [help]
Project Evaluate

Identify Requirements

Objective Tree
Descriptive Information

Website

Restriction

L X X 2K

¥ |Ubiquitous/Widespread/Specia)

[ X 2

nnnnnnnnnnnnnnnnnnnnn

I —— A >
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Preservation Planning with Plato

Plato

= Runs experiments and documents results

= Performs evaluation, sensitivity analysis,
= Provides recommendation (ranks solutions

PLANETS Preservation Planning Tool (Plato)

Consider Results.

Project Define Requirements Evaluate Requirements.

Define the alternatives of the Project
D Name
196616 TIFF (tool 4)

196613 TIFF (tool )

Description
Convert to TIFF using the well-tested and expensive tool ‘4"
Convert to TIFF/4 using this new tool named &'

196614 GIF (tool C) Convert to GIF using the well-tested tool 'C'
196615 PNG (tool D)

Add new Alternative
Proceed

Convert to PNG using the well-tested tool ‘D'

©(nets

[logout kulovits] [help]

Polar bear image archive (00 (0D G0

Remove

(Remove )

Create alternatives from applicable services

Sample record #1 has format JPEG File Interchange Format, 1.01.
You can look up services that are able to handle this object type in the following registries:

Target Format

Planets Info
Windows Bitmap, version 3.0 IPG>BMP

ervation Action Tool Preservation Action
egistry PG > BMP

]
r @ WPG>TIF
Onel‘.s B [Fes e
((Show Preservation Services | O PG> NG

Planets Service Registry 0 P6>P2 IPEG 2000 IPG>IP2

One!:s

Show Preservation Services

Tagged Image File Format, version 3 JPG>BMP>TIF
Tagged Image File Format, version 3 JPG>TIF

Tagged Image File Format, version 3 JPG>TIF_2

Partable Netwark Graphics, version 1.0 JPG>PNG

Create alternatives for selected services

CRIB Service Registry

+ I

Shaw Preservation Services

Release 1.2 - Institute of Software Technology and Interactive Systems: «off-ice bears»

ﬁOnets

3 PLANETS Preser,
Datei Bearbsten Ansiht Chvonk Lessaeichen Exbras e

tion Planning Tool - Mozilla Firefox

ks seam

@ - & D |8 retpiifocaost:a000jpitofwerkfow]nay

‘l PLANETS Preservation Planning Tool (Plato)

Project Consider Results.

Analyse Results

Sum v
2 POF/A (Tool A)
] POF/A (Tool B)
Shaw

Expand All | Collapse Al

Minimalist root node
Focus Name
vMinimalist root node
» Image properties

vkama

lesize (in Relation to Original)
vA Single-Leaf

vintRange 0-10

(Version 0.5) Institute of Software Technology and Interactive Systems: «office bears»
<
Fortg

LR

Allows definition of transformation rules, weightings

[logout] [Export to

Project

POF/A (Tool A)
FOF/A (Tool )
PDF/A (Tool )
POF/A (Tool 8)
POF/A (Tool A)
PDF/A (Tool 8)
POF/A (Tool 4)
PDF/A (Tool B)
POF/A (Tool A)
POF/A (Tool )
POF/A (Tool A)
PDF/A (Tool )

0,70
0,80

0,40
0,00
0,78
0,39
0,40
0,80
0,70
0,60

Result

UNIVERSITY OF
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Preservation Planning with Plato

What Preservation Planning produces:

= Basic Preservation Plan:

- PDF: Preservation Plan.pdf
- XML: Preservation Plan.xml|

= That was developed in a solid, repeatable and documented
process

= That is optimal for the needs of a given institution and for the
data at hand
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Conclusions

= Preservation Planning to ensure “optimal” preservation

= A simple, methodologically sound model to specify and
document requirements

= Repeatable and documented evaluation

= Basis for well-informed, accountable decisions
= Concretization of OAIS model

= Follows recommendations of TRAC and nestor

= Generic workflow that can easily be integrated in different
Institutional settings
= Plato:
- Tool support to perform solid, well-documented analyses

- Creates core preservation plan
http://www.ifs.tuwien.ac.at/dp

2 http://www.ifs.tuwien.ac.at/dp/plato _
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Schedule

(1) Introduction

- What is Digital Preservation?
- EPrints
- Preservation Planning and Plato

(2) Preservation in EPrints

(3) Preservation Planning with Plato

(4) Bringing it all together and Closing

l
Wi
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Summary

1. Storage Ecosystem
- Environmental study

2. Storage Controller
- Interacting with your environment

3. Managing Stored Assets
- Ensuring the future of your data
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Where can we store data?

STORAGE ECOSYSTEM
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Local Disk Storage

= No local bandwidth costs
= Hard to expand [ *

= Locally Managed |' — ||
= High overheads cost ll ll
= Requires space and cooling ,' . : ll
= Tied closely to the software B LLLLEPNS
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Local Archival Storage

= Specialist

= EXxpensive to purchase
= Locally Managed

= Space and running costs
= Expandable

o0 Southidfipion  [E]prints



Cloud Storage

= Scalable

= Externally controlled

= Known Costings

= Unclear retention policy
= Re-Useable (using simple APIs)
= Global Scale

M ‘e Onets Southampton |—§| o rints



But Clouds Blow Away

In the last 24 months:

= Yahoo Briefcase

= XDrive

= AOL Pictures

= HP Upline

= Sony Image Station

M .~ * Onets SO@W&%@H@H Sprlé_l@ﬁ\m)té



Why use Hybrid Storage

Use the best features of each storage type

Performance

- Scaling-up bandwidth
Optimisation

- Large-file handling

- Multimedia streaming
Localised Delivery

- Local delivery from the cloud
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Which storage should we use?

STORAGE CONTROLLER

M . Onets Southampton |_§|pr| Nts



EPrints Storage Controller

* The storage controller decides where to put a file.

« Uses rule based policy defined by simple
configuration file (XML)

 Examples:

» Large binary files of scientific data (raw machine result data) can be
stored in a large disk (slower access) system and sent to a tape company
for long term storage.

« Processed results can be stored locally and in the cloud ready for rapid
delivery to end points.
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Hybrid Storage Policies

b

—’{ Sun Cloud |

E) — ./,:' et ’ »
-ET ™, = / Adobe 8 —’l Amazon S3 '

o =

. . I

e Single File o %

/ Adobe § =
I__> —>| Local Disk |

| -.
N —

Thumbnail
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Desktop & Cloud Integration
Part 1: Hybrid Storage Policies

<choose>
<when test="datasetid = 'document™>
<choose>
<when test="$parent{relation_type} = 'isVolatileVersionOf">
<plugin name="Local"/>
</when>
<otherwise>
<plugin name="SunCSS"/>
<plugin name="AmazonS3"/>
</otherwise>
</choose>
</when>
<otherwise>
<plugin name="Local"/>
</otherwise>
</choose>
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How do | move data around?

MANAGING STORED ASSETS
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EPrints Storage Manager

Storage Manager .

Amazon S3 storage

There are 217 total files stored using this back-end, taking 3126Kb.

Documents: N E
Delete Copies

Local disk storage

There are 288 total files stored using this back-end, taking 1649Kb.

QL FEEN Copyto |
Delete Co
- Compressed local disk storage
Amazon S3 storage

There are 85 total files stored using this back-end, taking 293Kb.
History:

Compressed local disk storage

B Copy to | -
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Amazon S3 Localisation (1)

: African Elephants in Taprapog F"
| Léricolais, Y. (1998) African Elephants in Taprapog. In: 4th Conference on Animal Things, 1-9 June, Dallas, Texas.

- —n PDF
fq Downlfd (11Kb) | Preview
Y ?

Abstract

This is where the abstract of this record would appear. This is only demonstration data.

Theater

ID Code: 1

Last Modified:

Repository Staff Only: item control page
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Amazon S3 Localisation (2)

paper.pdf (application/pdf Object)

) (X ) <.,_\ﬁ/_) 'ff | | = http://yomiko.ecs.soton.ac.uk.s3.amazonaws.com/1/file/paper.pdf 3.0 ¥ ) ° IﬁflG]' ey combination Q

A
Ql

|f,_;_ http://yomiko.ecs.soton.ac.uk.s3.amazonaws.com/1/file/paper.pdf 1y v

deet \J LLALJ LI UL

Article

This PDF file is a place holder to demonstrate how EPrints works.

For more information on EPrints visit:
http://eprints.org/

Done (_1
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Recap

1. Storage Ecosystem

- There are a great number of products and services available
designed to protect your resources. Each is aimed at a
market with different needs based on the type of content.

2. Storage Controller

- Allows you to utilise a diverse range of storage services
simultaneously. Take advantage of the current ecosystem.

3. Managing Stored Assets

- If the ecosystem changes, moving of resources to a new
service is a seamless operation.
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The Preservation Process

» Bit checking & checksum calculation

* What is the type of file, is the file valid?
* Is the file at risk of not having an editor/reader?
* Is there a better format available? Lossless or Lossy?

* File migration to avert risks found by analysis.
* Movement of file to new storage.
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Analysis

* What is the type of file, is the file valid? A
* Droid is a good classification tool for this. _ «/ =
* Is the file at risk of not having an editor/reader?
« Functionality is being developed in PRONOM
technical registry. The technical registry

PRONOM
* Is there a better format available? Lossless or Lossy?

Onel:s
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File Format Analysis

_ EPrints File Classification

Preserv 2 ejprints

[ Home | About | Browse by Year | Browse by Subject |
Logged in as Mr David C Tarrant | Manage deposits | Profile | Saved searches | Review | Admin | Logout | | Search|

Formats/Risks

Risks analysis functionality is currently not available. This feature is due to be made available by The
National Archives (UK) in the near future. This page will automatically pick up the data when this
feature becomes available.

ac D

No Risk Scores Available

Portable Document Format (Version 1.4) ud [ NG ;
Microsoft Powerpoint Presentation (Version 97-2002) &« [ I NG,
Portable Document Format (Version 1.3) s [ N
ZIP Format .+ [N ©
OLE2 Compound Document Format ks [ IENEGEGEG__
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Risk Analysis
_ The technical registry
PRONOM

* Is the file at risk of not having an editor/reader?
 Functionality is being developed in PRONOM technical registry.

« Simple SOAP web service

* Takes file format identification id’s, hands back risk score.
« Breakdown of risk score may also be available in future releases.

* A stub you can download and run providing this functionality before the
official release with mock up risk scores is available at http://
preserv2.googlecode.com
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Risk Analysis In EPrints

_ EPrints File Classification + Risk Analysis

Preserv 2 e|prints

[ Home | About | Browse by Year | BrowsebySwbject { ... |
Logged in as Mr David C Tarrant | Manage deposits | Profile | Saved searches | Review | Admin | Logout | | Search |
Formats/Risks

/3. This EPrints install is referencing a trial version of the risk analysis service. None of the risk scores are
/8\ likely to be accurate and thus should not be used as the basis for a program of action.

High Risk Objects
OLE2 Compound Document Format &= NG
Medium Risk Objects
Microsoft Powerpoint Presentation (Version 97-2002) 3
Low Risk Objects

Portable Document Format (Version 1.4) s N 3
Portable Document Format (Version 1.3) b NN 2
ZIP Format s [N 2
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Risk Analysis In EPrints
Detail View

EPrints File Classification + Risk Analysis

High Risk Objects
OLE2 Compound Document Format ks [N

Medium Risk Objects

Microsoft Powerpoint Presentation (Version 97-2002) = 3
! hitchcock-ipres5-0908-11.ppt (2640Kb) ; User No of Files
T L T e e e e Mr David C Tarrant N -
i Title: Towards smart storage for repository preservation services . Mr Test T User NN 1
{EPrintID:4  :User:MrDavidCTamant

..........................................................................

..........................................................................

..........................................................................

..........................................................................

. Title: From open storage to smart storage: enabling EPrints repository
! preservation

Low Risk Objects

Portable Document Format (Version 1.4) ks [N s
Portable Document Format (Version 1.3) I
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Risk Analysis In EPrints
Migration?

Mock up Transformation Interface

High Risk Objects
OLE2 Compound Document Format & NN

Medium Risk Objects

Microsoft Powerpoint Presentation (Version 97-2002) k= 3
! hitchcock-ipres5-0908-11.ppt (2640Kb) 5 User No of Files
S Mr David C Tarrant NG
E Title: Towards smart storage for repository preservation services . Mr Test T User I 1
'EPrintID:4 ! User:MrDavidC Tarant | . :
ot SO st Migration Tools
o e e e oo Tool Preservation Level
' dorsdi2. 11Mb v
: dorsdi2.ppt (11Mb e PPT -> ppTX I

.......................................................................... .
' EPrint ID: 1 i User: Mr David C Tarrant ' PPT -> PDF

Title: From open storage to smart storage: enabling EPrints repository
! preservation

Low Risk Objects

Portable Document Format (Version 1.4) ks [N s
Portable Document Format (Version 1.3) s [ 2
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Recap

» Handled by our storage manager and reported back via the preservation
interface.

 Parallels can be drawn with storage, in that we are integrating with and utilising

currently available services to perform our analysis.
 Processing of the results leads to a powerful interface which tells us many

things about the repository ecosystem and it’s future.

» Future plan is to utilise further web based services to ensure information
remains comprehensive and up to date set, Oday digital preservation.
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Schedule

(1) Introduction

- What is Digital Preservation?
- EPrints
- Preservation Planning and Plato

(2) Preservation in EPrints

(3) Preservation Planning with Plato

(4) Bringing it all together and Closing

l
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[Ejprints



Overview

Part 3: Preservation Planning with Plato

= Preservation planning workflow

= EXercises
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PP Workflow

Preservation Planning in Plato

Evaluate alternatives

3
3
g
N

Build preseqvation plan

Create Define Validate 1
executable preservation preservation
servation plan plan plan J
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Orientation

Preservation Planning in Plato

Evaluate alternatives

Tree

Identify

templates

requirements and
fragments

Define
alternatives

-rj
importance

Build presegvation plan

— %

Create
executable
servation plan

Define Validaie
preservation H preservation
plan plan
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Define Basis

= Basic preservation plan properties

= Describe the context
- Institutional settings
- Legal obligations
- User groups, target community
- Organisational constraints

= 5 triggers
- New Collection Alert (NCA)
- Changed Collection Profile Alert (CPA)
- Changed Environment Alert (CEA)
- Changed Objective Alert (COA)
- Periodic Review Alert (PRA)

MﬁOnets Southampton El P rints




Define Basis

Organizational structure

= Mandate, Mission Statement
- Provide reliable, long-term access to digital objects

- Internet Archive: “The Internet Archive is working to prevent the
Internet [...] and other ‘born digital’ materials from
disappearing into the past. Collaborating with institutions
including the Library of Congress and the Smithsonian, we are
working to preserve a record for generations to come.”
http://www.archive.org/about/about.php

- Oxford Digital Library: “Like traditional collection development
long-term sustainability and permanent availability are
major goals for the Oxford Digital Library.”
http://www.odl.ox.ac.uk/principles.htm

m o Onets Southampton |_§| P rints



Define Basis

Preservation Planning in Plato

-[t] Identification

Identification Code:

Responsible planners: |christoph Becker, Stephan Strodl

?
Number of Objects: (3|l electronic theses submitted from 2008 on

?

Document types: |electronic publications in PDF format. Origin ranging from MS Word to Latex and other systems
?
Plan name: |oNB: electronic theses and dissertations ?

Plan description: [PLANETS PP4 case study on preserving Austrian electronic theses and dissertations

?
?
Organisation: [\/ienna University of Technology\Austrian National Library ?

IH ﬁ'nets
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Orientation

Preservation Planning in Plato

Tree

Identify templates
Deflne basis requirements and
fragments

Evaluate alternatives

Define
alternatives

-rj
importance

— %

Build presegvation plan

Create Define Validate
executable preservation preservation

servation plan plan plan
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Choose Sample Objects

= |dentify consistent (sub-)collections
- Homogeneous type of objects (format, use)
- To be handled with a specific (set of) tools

= Describe the collection
- What types of objects?
- How many?
- Which format(s)?

= Selection
- Representative for the objects in the collection

- Right choice of sample is essential

- They should cover all essential features and characteristics of
the collection in question

- As few as possible, as many as needed
- Often between 3 — 10

m 'V‘Onets Soutﬁlﬁ\rﬁﬁfgn @prints




Choose Sample Objects

= Stratification — all essential groups of digital objects
should be chosen according to their relevance

= Possible stratification strategies
- File type
- Size
- Content (e.g. document with lots of images, including macros)
- Time (objects from different periods of times)

= File Format Identification

- DROID
- PRONOM

@it Southamipion  [€]prints



Preservation Planning in Plato

Define Sample Objects

-[t] Sample Records

Description of sample records: |several samples of electronic theses

Sample Record Object Format
Full name: | ? PUID: | ?
Short name: IDAl ? Name: | ?
Has data: [ download \Version: | ?
Original technical Mime-type: | ?
environment:
Identify format
?

Description:

Remove record |

Save | Discard changes | Proceed

Add new record without file

Add record |

Upload new record

Durchsuchen... | Upload File |?

Mﬂ"nets Southampton el prints




Practise time!

= Public institution — State and University Library

= Mission to preserve the state’s cultural heritage in the form
of any publication

= Scanned collection of yearbooks, 9000 objects
= One file per page
= Scans are black and white

= Copyright held for the physical material, same for digital
content

= Objects are provided

o0 Southidfipion  [E]prints



Orientation

Preservation Planning in Plato

Define requirements

MDeﬂne basis

Evaluate alternatives

Define
alternatives

(o]
7]
©
ol
@
g
3
S
x

-rj
importance

— %

Build presegvation plan

Create Define Validate
executable preservation preservation

servation plan plan plan
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Identify Requirements

= Define all relevant goals and characteristics
(high-level, detail) with respect to a given application
domain
= Put the requirements in relation to each other
-> Tree structure
= Top-down or bottom-up
- Start from high-level goals and break down to specific
criteria
- Collect criteria and organize in tree structure

m "wOnets Soutﬁlﬁ\rﬁﬁfgn El p rints



Identify Requirements

= Input needed from a wide range of persons,
depending on the institutional context and the collection

i IT Staff Domain experts Curators

Appearance :
f Content
Administration _ Technical characteristics N
_ Infrastructure characteristics - Website - Record charactenstics ':. Structure. . Producers
- _ Process characteristics e »‘ ieh?v::ur o) i
' onte
Managers
J Others
Lawyers Technical experts Consumers
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Identify requirements

= Core step in the process

= Define all relevant goals and characteristics
(high-level, detail) with respect to given application domain

= Usually four major groups

= Object characteristics (content, metadata,...)

Record characteristics (context, relations,...)

= Process characteristics (scalability, error-detection,...)

Costs (set-up, per object, HW/SW; personnel,...)

m ‘e Onets Southampton I_gl P rints



Appearance

Structure

Behaviour

Authenticity

Stability

Scalability

Usability

Technical costs

Ident

Preservation Planning in Plato

ify requirements

Dakei Bearbeiten Ansicht Enfigen Format Navigeren Extras Maps Modi Hiffe

Buikd presedvation plan
TeaT w Vald
executable preservation
greservaion plan,

EEX

FilesHour  Throughput | Performance
—

YN scalabilty )
ST |
MM\; \chess characteristics |
Comprehensive/SatisfactoryMinimalNone _Content ]
‘GoodiAcceptable/Poor
FullPartialNone  Syntactic

~\_Validati
FulliPartialNone  Semantic )M/

| | e
I\
 Behaviour

Useability |

preserve /

menus complete/navigable/missing
\_pop-ups YN

current dateftime _frozenimissing/current

r counter _fozenimissingfcurrent

® 0 0w v J@EE v+~ 4D Qi vz ]
Fonts YN |
; Ubiquitousiidespread/Specialised/Obsolete  Ubiquity ‘:?WMIM |
-9 PrimarySecondary Z:::‘M". supm*\ Aopearance | ks TN
T PumanyBocondary  Qually \ [ \_Highlighting | Text YN
v e —Ddlosue \ Documentaton ‘ \cats_1m1
v StandardiOpen/Proprietary  Openness }* Texcontent YN
x PubliciLimitediNone _availabilty | \ DOUMENS [ oting_ Tedimags
g <1yeari-2yearsi3-6yearsi=5years  speed of change R widh YN
o!nusnmnnmlnmoutvemlons Backwards compatability o Technical e ) ‘ [ Height YN
o Automatic/ManualNo  Ease of i i \ Resolution YN
° Automati 0 Ease ofvalidation | “, Images | o geptn == originall< original
ey LossylLossless  Lossiness /| | /cnmen( { _Colourspace YN,
o Y ‘ {_histogram 7
: HighiMediumiLow Cnmnlemv,‘ | |\_Intenal links present and working YN
% None/Detectable/Recoverable  Error tolerance | P rows unchanged
@ LargeiSame/Smaller _ Comparative size | \Tables / _columns unchanged
) & Acquisition - Hardware \_cell content unchanged
» &fannum  Maintenance |7\ Record characteristics No.ofpages W
A & ageuisition \ ‘Mimjs";k ‘ML _Pagebreaks  YIAIN =
o lannum  Maintenance \/‘Sanware N | [ Heading structure  YIN
: Widespread/Scarce/Not available  Availability - Inftastructure characts - “ «‘/Mﬂ
@ Shperson_ cost )\ \Stucture | Footers YN
= RS Numbers }_s(au J \_Document structure J . N
" Shpersonfannum_cost )P0 ppendices YN
{ Pre-configured/APUScriptable/None  Automation L\Mﬂ 7
? MIN_ streamable \ ‘ deactivate _maito: YN
. or 3 | '
a
%

freeze
-

. Newsfeeds _frozenmissingfcurrent

\ External links present and unchanged  YIN
Contet
Links within the collection present and valid _ Y/N

UNIVERSITY OF
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Preservation Planning in Plat

Identify requirements

Example: Webarchive

Fonts
Appearance Page Iayout .
_ Technical characteristics | Highlighting _
_ Hardware ’ Documents
__Software | Infrastructure characteristics '| | Images
N\ - Content % .
- Staff P—— /7% Internal links present and working _
\ / ~. Record characteristics | |
Automation A Websne/'— \ \_ Tables
‘ '— [ N S ~———— 0
- Performance | | , Pagination _
C ~ o J . Structure ———— ¥
_ Documentation | Process characteristics | . Document structure _
o-Jseability / , Behaviour -
_Validation / \

! External links present and unchanged N
\ Context -

'[__ Links within the collection present and valid 5

“!.H ﬁ.nets Southampton |_§| prints



Identify requirements

= Creation within PLATO with Tree-Editor

TU

WIEN

.
“1 PLANETS Preservation Planning Tool (Plato)

Preservation Planning in Plato

o

nets

[logout becker] [help]

Project Define Requirements Evaluate Requirements

Identify Requirements

Objective Tree
Descriptive Information

Consider Results

PP4 workshop - The Hational Archive

@89 @880 O

How can I define the objective tree?

-[] Objective Tree

M'@nets

South

UNIVERSITY OF

ampton

Expand all | Collapse all
Website
Focus Node 4 gp = Single Scale Restriction Unit
¥ Website | &+

X » |Record characteristics ‘ ®4+F
X ¥ Technical characteristics ‘ 43
% » Ubiquity ‘ F0O Ordinal v |Ubiquitous/Widespread/Specia| ‘
X ¥|Support | F O  |rositive Integer v| |number of tools ]
% » Documentation & +3
% » Stability & 4T
% » Ease of identification ‘ i Al Ordinal v |Automatic/Manual/No [ |
® )’Ease of validation ‘ = | | Ordinal v |Aut0matic/ManuaI/N0 | ‘
% » Lossiness ‘ &m0 Ordinal v |Lossy/Lossless [ ‘
X »IPR ‘ i |l Boolean v| [ ‘
% » Complexity ‘ FO  |ordinal v |High/Medium/Low [ ‘
A = —t ] &= = PP Ihlmme iMetkartabklo D oenuorabklo | I

Release 1.1 - Institute of Software Technology and Interactive Systems: «off-ice bears»

ejprints




Identify requirements

= Assign measurable unit to each leaf criterion

= As far as possible automatically measurable
= seconds / Euro per object
= colour depth in bits

= Subjective measurement units where necessary
= diffusion of file format
= amount of expected support

= No limitations on the type of scale used

MﬁOnets Southampton El P rints



Identify requirements

Types of scales

= Numeric

= Yes/No (Y/N)

= Yes/Acceptable/No (Y/A/N)

= Ordinal: define the possible values
= Subjective 0-to-5

my hoolean objectiv
" numetic objective  <unit description.

content ; ordinal objective  <valuelivalue2ivalued >

(‘ other objective

Process characteristics e Object characteristics |
acqusition  hard yCollection name )y o
(ARHMRTET  hardware  Cost ~ . structure
‘. hehaviour
appearance

\ Technical characteristics _ Documentation  Availability (Public/Limited/None

ﬁ.nets Southampton |_§|pr| nts




Identify requirements

= Creation within PLATO with Tree-Editor

.
“1 PLANETS Preservation Planning Tool (Plato)

Preservation Planning in Plato

O(phoete

[logout becker] [help]

Project Define Requirements Evaluate Requirements

Identify Requirements

Objective Tree
Descriptive Information

Consider Results

PP4 workshop - The Hational Archive

@89 @880 O

How can I define the objective tree?

-[] Objective Tree

WI EN m.'nets

Expand all | Collapse all
Website
Focus Node 4 gp = Single Scale Restriction Unit
¥ Website | &+
X » |Record characteristics ‘ ®4+F
X ¥ Technical characteristics ‘ 43
% » Ubiquity ‘ F0O Ordinal v |Ubiquitous/Widespread/Specia| ‘
X ¥|Support | | | Positive Integer v| |number of tools ]
% » Documentation & +3
% » Stability & 4T
% » Ease of identification ‘ i Al Ordinal v |Automatic/Manual/No [ |
® )’Ease of validation ‘ = | | Ordinal v |Autematic/ManuaI/N0 | ‘
% » Lossiness ‘ &m0 Ordinal v |Lossy/Lossless [ ‘
X »IPR ‘ i |l Boolean v| [ ‘
% » Complexity ‘ FO| | ordinal v |High/Medium/Low [ ‘
= —t ] = pr— [nimme MMetart skl Dacnworaklo | I
Release 1.1 - Institute of Software Technology and Interactive Systems: «olf-ice bears»

UNIVERSITY OF
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Identify Requirements: Example

= Example Webarchiving:
- Static Webpages
- Including linked documents such as doc, pdf
- Images
- Interactive elements need not be preserved

Appearance §

; - ' Content
__Technical characteristics I | ———— 0o

R Record characteristics Structure §

) Infrastructure characteristics :'i;:ﬂﬁ::‘Website I

- | —_— . Behaviour
_ Process characteristics N \

\_ Context
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Identify Requirements: Example

-, Ubiguity

Support |
Documentation |
~_Stability |

_ Ease ufideﬁtiﬂcation A

_ Ease ofvalidation

_ Lossiness
oIPR_J
- Complexity ‘

. f
_Errortolerance /| )

_ Cormparative size |
. [

- - Hardware (
_Maintenance

- Acquisition

- Agcuisition

|
-~ Software | Infrastructure characteristics /
_Maintenance f |
) |

Staff /

- Training )

_ Operations
V _ Autornation
_ Streamable Z ‘
- Throughput | Performance
 Scalabily |

_Format Process characteristics |

Content /

N

|

‘\

- Documentation {
_ Useability /|

__Syntactic /
O~ Validation /

.i.nets

Appearance |

| |

Record characteristics |

| 7
A Website
A4

\ Context :
. Links within the collection present and valid _

I/ N
' Resolution _
Images )~ ¢
I . Bitdepth _
Content | —0

| |
| |
|

Structure

. Behaviou

Preservation Planning in Plato

Forts_
| Page Ia-yout ,
| Highlighting | Tedt
Text conteni .

Documents -
/. Encoding .

-‘ Width
| Height _

|_Colour space
\_histogram
\_ Internal links present and working N

\ rows unchanged
\ Tables |

columns unchanged
cell content unchanged
Mo. of pages

Pagination -
/ \_Pagebreaks _
" Heading structure _
[ Headers
[———=

\ ' Footers _
\_ Document structure %
) . TOC _

I\ Apperidices

| |

\_Sequence _
deactivate _maito:
menus
| presenve
) \__POp-ups _

¥
r .
\ current dateitime

\_freeze | visitor counter

MNewsfeeds
External links present and unchanged N

UNIVERSITY OF

Southampton
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Identify Requirements: Example

Ubiguitousividespread/Specialised/Obsolete  Ubiguity

cfumber oftool®  Support |

PrimarySecondary  Quality \

FulliPartialiNone - Disclosure |
@dardiOpen!Pro@_ Openness Documentation

PubliciLimitediNone  availability |

=1 year/1-2 years/3-3 yearsf=5 years  Speed of change

NonefPrevious version only/Some Stability )

. : : : Backwards compatabhility \
previous versionsiAll previous versions - '.\Technical characteristics

Automatic/ManualiMo  Ease of identification {

Automatic/ManualiMNo ~ Ease ofvalidation

LossylLossless  Lossiness |

YiN PR

HighMediumiLow  Complexity |

None/Detectable/Recoverable >  Errortolerance ’,,:".'

Larger'SameiSmaller  Comparative size |




Identify Requirements: Example

Behaviour
deactivate  mailto: YN
menus complete/navigahle/missing
preserve ~
| . pop-ups  YIN
_Behaviour |

current dateftime frozen/missing/current

frepze | wisitor counter frozen/missing/current

| Newsfeeds ~frozenfmissingicurrent

= Visitor counter and similar functionalities can be

= Frozen at harvesting time

=  Omitted

= Remain operational, i.e. the counter will be increased upon
archival calls
(is this desired? count? demonstrate functionality?)
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Practise time!
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PP Workflow

Preservation Planning in Plato

Knowledge base

reate
executable
oreservation plan
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Orientation

Preservation Planning in Plato

Define requirements

A—D[Deﬂne basis

Evaluate alternatives

. GoNo-Go

[ Develop

-f;
importance

4

preservation plan)

Knowledge base
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Define Alternatives

= Given the type of object and requirements, what
strategies are possible and which is most suitable
- Migration, emulation, other?

= For each alternative, precise definition of
- Which tool (OS, version)
- Which functions of the tool
- Which parameters
- Resources that are needed (human, technical, time and cost)

= Define manually or use registries via web services

m ‘e Onets Southampton I_gl P rints



Preservation Planning in Plato

Define Alternatives

PLANETS Preservation Planning Tool (Plato)

Project Define Requirements Evaluate Requirements Consider Results

8
2
3
£
£

Define the alternatives of the Project

ID Name Description
196616 TIFF (tool &) Convert to TIFF using the well-tested and expensive tool &' Remove
196613 TIFF (tool B) Convert to TIFF/4 using this new tool named '8’
196614 GIF (tool C) Convert to GIF using the well-tested toal 'C'
196615 PNG (tool D) Convert to PNG using the well-tested tool 'D'

[ add new alternative |
[ save || Discard changes |[ Proceed |

-Create alternatives from applicable services

Sample record #1 has format JPEG File Interchange Format, 1.01.
You can look up services that are able to handle this object type in the following registries:

Planets Preservation Action Tool Preservation Action Target Format Info
registry [] JPG=BMP Windows Bitmap, version 3.0 IPG=BMP
PG = TIF Tagged Image File Format, version 3 IPG=BMP=TIF
. - nets [] JPG=>TIF #2 Tagged Image File Format, version 3 IPG>TIF
PG > TIF_2 Tagged Image File Format, version 3 IPG>TIF_2
(_Show Preservation Services ] [] JPG>PNG Portable Network Graphics, version 1.0 JPG>PNG
Planets Service Registry 1P Gl JREC 2000 IPG=IP2

[ Create alternatives for selected services |

‘nets

[ Show Preservation Services |

CRiB Service Registry

[ Show Preservation Services |
N

Release 1.2 - Institute of Software Technology and Interactive Systems: «off-ice bears» /N
' UNIVERSITY OF A - t
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Go/No-Go

= Deliberate step for taking a decision if it will be
useful and cost-effective to continue the procedure, given

- The resources to be spent (people, money)
- The availability of tools and solutions,

- The expected result(s).

= Review of the experiment/ evaluation process design so far

- Is the design complete, correct and optimal?
= Need to document the decision
= |f insufficient: can it be redressed or not?

= Decision per alternative: go / no-go / deferred-go

m ‘e Onets Southampton I_gl P rints



Develop experiment

= Plan for each experiment

- steps to build and test SW components
- HW set-up
- Procedures and preparation

- Parameter settings, capturing measurements (time, logs...)

= Standardized Testbed-environment simplifies this step
(PLANETS Testbed)

= |deally directly accessible Preservation Action Services

= Ensures that results are comparable and repeatable

Southampton  [€]prints




Run experiment

= Before running experiments: Test
= Call migration / emulation tools

= Local or service-based

= Capture process measurements
(Start-up time, time per object, throughput, ...)

= Capture resulting objects, system logs, error messages,...

ﬂ‘nets Southampton @pl’l nts



Develop and Run Experiment

IPG > JP2
>

| save || Discard changes || Proceed |

Result Files

Results Sample Records
TIFF {tool A) 7 Polar bear 1| ypload File |

Polar bear 2( ypload File |
TIFF (tool B) ?  Polar bear 1[ Upload File |
Polar bear 2( ypload File |
GIF {(tool C) ?  Polar bear 1[ ypload File |
Polar bear 2| ypload File |
PNG (tool D) ?  Polar bear 1| upload File |
Polar bear 2( ypload File |

PG = BMP ? Polar bear 1[ Upload File ]Pol r 1.bmp[ Download File
Polar bear 2| ypload File (Polar bear 2.bmp| pownload File |

PG = TIF ? Polar bear 1[ Upload File |
Polar bear 2| ypload File |

Release 1.2 - Institute of Software Technology and Interactive Systems: « off-ice bears »
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Evaluate experiment

= Analyse the results according to the criteria specified in the
Objective Tree

= Preservation Characterization: Characterization Services

= Evaluation analyses

- Experiment measurements, results
- Necessity to repeat an experiment

- Undesired / unexpected results

= Technical and intellectual aspects

Southampton  [€]prints




Evaluate Experiment

1

Designated community:

Durchsuchen...

. 12 .

Applying policies:

. 13 .

Durchsuchen... |

Dalausnt acasniastiansl neacadicas |l

Release 1.2 - Institute of Software Technology and Interactive Systems: « off-ice bears »

fa]

. 14 .

Figure 8 Define

In the first step of the workflow (Figure 8), the number
environment are described in the text boxes. The projﬁ

A I\l‘ﬂf\nlﬂf\"‘lf\lﬂ\ oY= =Y If\f\ t‘\l"f\l"t‘\fl e =Y "'l‘\lt'\ | Y e FaY Tl‘\l‘t\l n~a &
—a-“j | a

H‘nets Southampton Dprl Nnts
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Evaluate Experiment

| T st G| @+ | (3 o © [0 - ® D3]] || @ -

O=agnaotd Sommanity:

Juxrescyer.. |

ALpk ng =2l gas:

I Pages\l{ Signatures \l\ Bookmarks \l

Juhaacer..

B R e e T e e Tl I |
Poease 12 Insdome of Scltware Tochndogy ol nkmame s Systoms: = ff O »2ars =

Figure 8 Define

In the first step of the workflow (Figure 8), the number «
environment are described in the text boxes. The proie-

> 8,26 x 11,68in <

@e

L Comments \l\ Attachments \
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Preservation Planning in Plato

Evaluate Experiment

Project Define Requirements Evaluate Requirements Consider Results

Evaluate Experime

Process » Complexity

Comments
TIFF (tool &)
Focys Node
v Polar bear image preservation GIF (tool IC) Complex EI *
H *
X vProcess PNG (tool D) | Medium |
c lexit Process > Cost
& ¥Lomplexity Alternative Comments
¥ ¥Cost TIFF (tool &) [173 |
% vImage properties 152 *
% ¥Bits of colour depth TIFF (tool B) [100 *|
x ¥ Technical characteristics T *
x ¥ Official standard GIF (tool C) [140 *|
% yFilesize (in Relation to Original) 128 *
fomments: PNG (tool D) |79 |
80 *
@ Image properties > Bits of colour depth
Alternative Single result Comments
TIFF (tool &) |32 bit *
TIFF (tool B) |32 bit *
GIF (tool C) |32 bit *
PNG (tool D) [32 bit *|

ﬁ.nets Southampion  |€]prints



Practise time!
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PP Workflow

Preservation Planning in Plato

Define requirements

~
Define basis

Evaluate alternatives

Knowledge base

Build preseqvation plan

Create Define Validate 1
executable preservation preservation
plan J

servation plan plan
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Orientation

Preservation Planning in Plato

Define
alternatives

Build presegvation plan

Creaie Define Validate
executable preservation preservation

servation plan plan plan

UNIVERSITY OF

Southampton

3
3
8
N
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Transform measured values

Measures come in seconds, euro, bits, goodness
values,...

Need to make them comparable

Transform measured values to uniform scale
Transformation tables for each leaf criterion
Linear transformation, logarithmic, special scale
Scale 1-5 plus "not-acceptable”

Southampton  [€]prints



Preservation Planning in Plato

Transform Measured Values

PLANETS Preservation Planning Tool (Plato)

Project Define Requirements

Evaluate Requirements Consider Results

Transform Measured Values

Expand &ll | Collapse &
Polar bear imagepreservation

Technical characteristics > Official standard

Ordinal Yalue Target VYalue
Yes ->|5.0 *

TIFF (tool &)

Focus Node

v Polar bear image preservation
v Process
v Complexity

¥ Cost

¥ Technical characteristics
¥ Official standard
v Filesize (in Relation to Original)

HXKoX X XX X XS

T

>

Aggregation mode:

vImage properties 'a p .
¥Bits of colour depth worst Arithmetic
result mean

PNG (tool D)

Technical characteristics > Filesize (in Relation to Original)

LN

TIFF (tool B) Yes
GIF (tool C) No

Smments FroT — Threshold Target value Results 1 2
\ |The limit for the process cost a

was decided to be 150¢ per :I [10.0 R TIFF (tool &) 2.73 2.6
picture in the last polar- 5.0 P TIFF {toolB) 2.3 3.1
bear-enthusiasts-association- _| : GIF{(toolC) 1.1 0.9
2.0 *x>3 PNG (tool D) 1.3 15

[1.2 g4

0.8 *%->5

[]
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Orientation

Preservation Planning in Plato

Define requirements
Identify
A—’[ Define basis requirements | l

Evaluate alternatives

Define
. Lrusiiy alternatives

Develop Run
experiment experiment

Build presefvation plan

Create Define
executable preservation
servation plan plan

Tree

templates
and
fragments

UNIVERSITY OF

3
3
g
N2

Southampton
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Set Importance Factors

Not all leaf criteria are equally important
= By default, weights are distributed equally
= Adjust relative importance of all siblings in a branch

= Weights are propagated down the tree to the leaves
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Preservation Planning in Plato

Set Importance Factors
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Analyse results

= Aggregate values in Objective Tree

- Multiply transformed measurements in leaves with weights
- Sum up across tree

= Results in accumulated performance value per alternative
at root level
—> ranking of alternatives

= Also results in performance value for each alternative in each
sub-branch of the tree
—> combination of alternatives

= Basis for well-informed and accountable decisions
= Different aggregation methods, e.g. sum and multiplication
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Analyse Results

PLANETS Preservation Planning Tool (Plato)
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Preservation Planning in Plato

Analyse Results
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Analyse results

Example: Electronic documents

Alternative Total Score Total Score
Weighted Sum Weighted Multiplication
PDF/A (Adobe Acrobat 7 prof.) 4.52 4.31
PDF (unchanged) 4.53 0.00
TIFF (Document Converter 4.1) 4.26 3.93
EPS (Adobe Acrobat 7 prof.) 4.22 3.99
JPEG 2000 (Adobe Acrobat 7 prof.) 4.17 3.77
RTF (Adobe Acrobat 7 prof.) 3.43 0.00
RTF (ConvertDoc 4.1) 3.38 0.00
TXT (Adobe Acrobat 7 prof.) 3.28 0.00

= Deactivation of scripting and security are knock-out criterium (PDF)
= RTF is weak in Appearance and Structure
= Plain text doesn’t satisfy several minimum requirements
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Schedule

(1) Introduction

- What is Digital Preservation?
- EPrints
- Preservation Planning and Plato

(2) Preservation in EPrints

(3) Preservation Planning with Plato

(4) Bringing it all together and Closing
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Questions
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Overview

Part 4: Bringing it all together
= Why are we doing this: Trust and Authenticity

= Recap and closure
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Compliance

= Trustworthy repositories
= Compliance to best practices, standards

= 3 core initiatives, of which 2 prescriptive

- RLG- National Archives and Records Administration Digital
Repository Certification Task Force:
Trustworthy Repositories Audit & Certification: Criteria and
Checklist (TRAC)

- NESTOR:
Catalogue of Criteria of Trusted Digital Repositories

- DCC/DPE:

DRAMBORA: Digital Repository Audit Method Based on Risk
Assessment

= Embedding into OAIS model
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Compliance

TRAC:

= Three sections
- A. Organisational Infrastructure
- B. Digital Object Management

- C. Technologies, Technical Infrastructure & Security
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Compliance

TRAC and Preservation Planning 1:

A3.2 Repository has procedures and policies in place, and mechanisms

for their review, update, and development as the repository grows and as
technology and community practice evolve

- Watch Services, triggers
- Verification against changes in the environment
- Update of preservation plans

A3.6 Repository has a documented history of the changes to its

operations, procedures, software, and hardware that, where appropriate,

Is linked to relevant preservation strategies and describes potential
effects on preserving digital content

- History of preservation plans (created, reviewed and updated)
- Plato: Automated documentation of planning activities
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Compliance

TRAC and Preservation Planning 2:

= A3.7 Repository commits to transparency and accountability in all
actions supporting the operation and management of the

repository, especially those that affect the preservation of digital
content over time

- Solid workflow in consist manner enables informed and well-
documented decisions

- Explicit definition of objectives and measurement units
= B1.1 Repository identifies properties it will preserve for digital

objects
- Obijective Tree
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Compliance

TRAC and Preservation Planning 3:

= B3.1 Repository has documented preservation strategies
- Preservation Plan

= B3.3 Repository has mechanisms to change its preservation plans
as a result of its monitoring activities.

- Watch Services, triggers
- Verification against changes in the environment
- Update of preservation plans
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Overview

Part 4: Bringing it all together

= Questions and answers
= Why are we doing this: Trust and Authenticity

= Recap and closure
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Why do we need Digital Preservation?
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File  Edit

/media/disk/070704_dp _tuw

Why do we need Digital Preservation?

.ppt - KHexEdit
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Encoding: Default || |/ovR|[size: 7768064 | Offset: 0000:0665-7 | Bin|[RW/ Unsigned 16 bit: 64 it float: [4.4350606+247) Text:

[%] Show little endian decoding || Show unsigned as hexadecimal

Stream length: | Fixed 8 Bit v

||Encoding: Default

" |lOVR|[Size: 7768064 ||Offset: 0000:084d-7 |[Hex|RW|
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Why do we need Digital Preservation?

= Digital Objects require specific environment to be
accessible :
- Files need specific programs
- Programs need specific operating systems (-versions)
- Operating systems need specific hardware components

= SW/HW environment is not stable:
- Files cannot be opened anymore
- Embedded objects are no longer accessible/linked
- Programs won't run

- Information in digital form is lost
(usually total loss, no degradation)

= Digital Preservation aims at maintaining digital objects
authentically usable and accessible for long time
periods.
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Why do we need Digital Preservation?

= Essential for all digital objects
- Office documents, accounting, emails, ...
- Scientific datasets, sensor data, metadata, ...
- Applications, simulations,...

= All application domains
- Cultural heritage data
- eGovernment, public administration
- Science / Research
- Industry
- Health, pharmaceutical industry
- Aviation, control systems, construction, ...
- Private data
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Hybrid Storage

PDF |h

b
ﬁ Single File
/N
” Adobe
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Risk Analysis In EPrints

_ EPrints File Classification + Risk Analysis

Preserv 2 e|prints

[ Home | About | Browse by Year | BrowsebySwbject { ... |
Logged in as Mr David C Tarrant | Manage deposits | Profile | Saved searches | Review | Admin | Logout | | Search |
Formats/Risks

/3. This EPrints install is referencing a trial version of the risk analysis service. None of the risk scores are
/8\ likely to be accurate and thus should not be used as the basis for a program of action.

High Risk Objects
OLE2 Compound Document Format &= NG
Medium Risk Objects
Microsoft Powerpoint Presentation (Version 97-2002) 3
Low Risk Objects

Portable Document Format (Version 1.4) s N 3
Portable Document Format (Version 1.3) b NN 2
ZIP Format s [N 2
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Preservation Planning

Why Preservation Planning?
= Several preservation strategies developed
- For each strategy: several tools available
- For each tool: several parameter settings available
= How do you know which one is most suitable?
= What are the needs of your users? Now? In the future?
= Which aspects of an object do you want to preserve?

= What are the requirements?

= How to prove in 10, 20, 50, 100 years, that the decision was
correct / acceptable at the time it was made?
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Digital Preservation

What is a preservation plan?

= 10 Sections
- ldentification
- Status
- Description of Institutional Setting
- Description of Collection
- Requirements for Preservation
- Evidence for Preservation Strategy
- Cost
- Trigger for Re-evaluation
- Roles and Responsibilities
- Preservation Action Plan

Preservation Plan Template
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Preservation Planning

pd —

ministration

———

Preservation Planning in Plato

T Proposals
ree .
Identify templates Recommendations
requirements and

fragments

Inventery reports
Performance info
Consumer comments

Define
alternatives

2 Technology alerts
P = External data standards
R g Protoype results
o 3
o 3
U - Prototype

¥4
C B | resuts [ |mportance ig=— measured [€— Reports requests
E Requirement alerts
R Emerging standards

Monitor
- Technology
Monitor
Designated
Community Prototype
reate Dafine Validate
executable preservation preservation Pm:;vaﬁon Product technologies
preservation plan plan plan an
| PRODUCER
S

v! . H ﬁ. nets Southampton e prl nts



Preservation Planning with Plato

What we have now:

= Basic Preservation Plan:

- PDF: Preservation Plan.pdf
- XML: Preservation Plan.xml|

= That was developed in a solid, repeatable and documented
process

= That is optimal for the needs of a given institution and for the
data at hand
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Preservation Planning
Plato

= Preservation Planning Tool
= Reference implementation of planning workflow

= Documents the process and ensures all steps are
considered

= Creates a preservation plan
Ko

‘i PLANETS Preservation Planning Tool (Plato) [logout becker] [help]

Project Consider Results PP4 workshop - The Hational Archive (I @O ) (1 1)

Identify Requirements

Objective Tree
Descriptive Information

How can | define the objective tree?

E5 [']Objective Tree
> DU B G mpemsmer ol 3 Expand All | Collapse All ) PLANETS Preservation Planning, Tool - Mozi
= o | Website Din pewboten recht vk (asecihn
& B e vevieion - @ ) B [ rvthsbosconsitshorovimdrmenss mam <[] (W
? ot s Focus Node 4 4 =Single Scale Restriction Unit
K v|Website o4 ‘1 PLANETS Preservation Planning Tool (Plato)
x »[Record characteristics o+ okt e
° =
° ¥ Technical characteristics [ ¥3: ] Analyse Results
° Sum v
° — » Ubiquity &0 | ordinal ¥ |Ubiquitous/Widespread/Specia 2 40
° [
° Lomntannions . X ¥|Support &0 Positive Integer v number of tools
° "
* [T X » Documentation ' ¥3 1
L4
d oo onEa X » [Stability ® 5
o [ —— =
° X » [Ease of identification &0 [ordinal v |Automatic/Manual/No [ — Rosok
: Rucons - » Ease of validation &0 Ordinal ¥ |Automatic/Manual/No
] »|Lossiness S0 [ordinal ¥/|LossyfLossless
> e cou . - » PR 0O  eoolean ~
»|Complexity SO [ordinal v [High/Medium/Low
H P Iainno Matartahio/B
} are Technology and Interactive Systems: «off-ice bears» F
iy
a
.
(Version 0.5) Insttute of Software Technology and nkeractive Systems: ecfice bearss ¥
< >
Fertiy o
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Conclusions
= Physical preservation ensures longevity of resources.
= Simple risk analysis reporting
= Preservation Planning to ensure “optimal” preservation

= A simple, methodologically sound model to specify and
document requirements

= Repeatable and documented evaluation

= Basis for well-informed, accountable decisions
= Follows recommendations of TRAC and nestor
= Plato:

- Tool support to perform solid, well-documented analyses
- Creates core preservation plan

= EPrints:

- Software to manage the institutional repository.
- Accounting, reporting and preservation.
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Thank youl!

http://www.ifs.tuwien.ac.at/dp

http://www.eprints.org/
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