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AgendaAgenda

Setting the scene• Setting the scene

O i f DS• Overview of DSpace

Di it l P ti i DS ti l• Digital Preservation using DSpace – practical 
tips for inclusion in your digital preservation 
strategystrategy

• Conclusion• Conclusion
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Digital InfoDigital Info

Modern computer technology barely 50 years• Modern computer technology – barely 50 years 
old

• Few have seen/used digital objects more than• Few have seen/used digital objects more than 
20 years old

• Lack of experience & consensus on how toLack of experience & consensus on how to 
proceed with digital preservation processes

• Preserve for 100 years & more – “How old … / y
from which era ….” (Jantz & Giarlo 2005)

• Lots of digital info lost alreadyg y
• Work towards a digital preservation strategy
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Golden rules for wine preservationGolden rules for wine preservation …

• Total absence of vibrations• Total absence of vibrations
• Low temperature
• Relative humidity (65%-75%)
• Continuous/ consistent air 

circulation throughout cabinet/ cellar
• Store bottle horizontally – cork must y

remain damp
• Absolute darkness
• Insulators to reduce leaks of hot orInsulators to reduce leaks of hot or 

cold
• Greater concentration of tannin, the 

longer wine will lastlonger wine will last
• Exactly right temperature
• Choice of cabinet etc.
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Source: http://www.oak.es/reglas_e.htm



What is an Institutional Repository?What is an Institutional Repository?

“An institutional repository is a set of services“An institutional repository is a set of services
that an institution offers to the members of its 
community for the management andcommunity for the management and 
dissemination of digital materials created by 
the institution and its community members. 
It is most essentially an organizational 
commitment to the stewardship of these 
di i l i l i l di l tdigital materials, including long-term
preservation where appropriate, as well as 
organization and access or distribution ”organization and access or distribution.  

(Lynch 2003)
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Digital Preservation definedDigital Preservation defined

Managed activities necessary:Managed activities necessary: 

F th l t i t f b t- For the long term maintenance of a byte 
stream (including metadata) sufficient to 
reproduce a suitable facsimile of the originalreproduce a suitable facsimile of the original 
document and 
- For the continued accessibility of the y
document contents through time and changing 
technology 

(Jantz & Giarlo 2005)
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Trusted Repository definedTrusted Repository defined

“One whose mission it is to provide reliable“One whose mission it is to provide reliable, 
long-term access to managed digital resources 
to its designated community, now and in theto its designated community, now and in the 
future.”

(RLG-OCLC Report 2002)
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3 definitions What are we looking for?3 definitions … What are we looking for?

Trusted Digital Institutional Repository for g p y
long-term preservation of all digital materials



Attributes of a Trusted RepositoryAttributes of a Trusted Repository

Compliance with the Reference Model for an• Compliance with the Reference Model for an 
Open Archival Information System (OAIS)

• Administrative responsibility• Administrative responsibility
• Organizational viability
• Financial sustainability• Financial sustainability
• Technological & procedural suitability
• System security• System security
• Procedural accountability

Source: Trusted Digital Repositories: Attributes and Responsibilities
An RLG-OCLC Report
http://www.oclc.org/programs/ourwork/past/trustedrep/repositories.pdf
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OAIS Functional Model – Archival StorageOAIS Functional Model – Archival Storage
CCSDS 650.0-B-1: Reference Model for an Open Archival Information System (OAIS). Blue 
Book. Issue 1. January 2002. This Recommendation has been adopted as ISO 14721:2003. 
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Source: http://public.ccsds.org/publications/archive/650x0b1.pdf



OAIS Reference Model providesOAIS Reference Model provides  …

• Framework• Framework
– Understanding & increased awareness of archival 

concepts
– Describing & comparing architecture & operations
– Describing & comparing long-term preservation 

strategies & techniquesstrategies & techniques

• Terminology & Conceptsgy p
– Common

• Guides identification & production of OAIS related 
standards



Overview of DSpaceOverview of DSpace

http://www dspace org/http://www.dspace.org/
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Why Open Source Software?Why Open Source Software?

• Promotes collaboration and knowledge sharing
between institutions who have the expertise, 
and the ones who do not have the expertise or 
necessary resources to start such a service
All ti i t b fit d t l th d• All participants benefit, and not only the vendor

• Product belongs to all, and lots of support is 
available from the open source communityavailable from the open source community

• No marketing is involved – therefore there is not 
a clever salesman involved selling the producta clever salesman involved selling the product, 
only focusing on the stuff the program can do, 
and not the limitations
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Why Open Source Software? (cont )Why Open Source Software? (cont.)

• What you see is what you get
• Open Source software is flexiblep
• It promotes openness and creative thinking
• It is open for scrutinyp y
• It is searchable and retrievable via the World 

Wide Web
• It can be used by institutions with minimal 

resources
• World standards and open standards are used, 

which make it a very favorable choice
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DuraSpace Organization on 12 May 2009DuraSpace Organization on 12 May 2009
http://www.dspace.org/index.php/News/DSpace-Foundation-and-Fedora-
Commons-Join-Together-to-Create-DuraSpace-Organization htmlCommons Join Together to Create DuraSpace Organization.html
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“By bringing together the technical financial and• “By bringing together the technical, financial, and 
community-based resources of the two organizations, 
their communities gain a robust organization focusedtheir communities gain a robust organization focused 
on solving the many challenges involved in storing, 
curating, and preserving digital data and 
scholarship” – James Hilton, CIO Univ. of Virginia

• DuraCloud - hosted service that takes advantage of the 
ffi i i f l d d l d icost efficiencies of cloud storage and cloud computing, 

while adding value to help ensure longevity and re-use 
of digital contentof digital content
Read more: 
http://en.wikipedia.org/wiki/Cloud_storage#Storage
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http://www up ac za/dspace/http://www.up.ac.za/dspace/
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Digitally born & digitized materialDigitally born & digitized materialDigitally born & digitized materialDigitally born & digitized material
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Digitally born & digitized materialDigitally born & digitized materialDigitally born & digitized materialDigitally born & digitized material
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Papers in refereed published conference Papers in refereed published conference 
didiproceedingsproceedings
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Chapters from BooksChapters from Books
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Working PapersWorking Papers
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Annual ReportsAnnual Reports
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Journal Publication PlatformJournal Publication Platform
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eBookeBook
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Mini-dissertations

GIBBS Centre for Human Rights

Computer Science Industrial and Systems Engineering
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Digitised Out-of-Copyright BooksDigitised Out of Copyright Books
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Mapungubwep g

28



29http://www.oldversion.com/Acrobat-Reader.html



What we don’t want to seeWhat we don’t want to see ….
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G ld l f di it l tiGolden rules for digital preservation on an 
institutional repository
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DSpace Commitment to PreservationDSpace Commitment to Preservation

• Three levels of preservation for a given file format:• Three levels of preservation for a given file format:
– Supported: The format will be fully supported and 

preserved using either format migration or emulation 
techniques

– Known: The format can be recognised by DSpace, 
but full support cannot be guaranteedbut full support cannot be guaranteed

– Unsupported: The format cannot be recognised by 
DSpace; these will be listed as "application/octet-
t " k U kstream", aka Unknown

• Bit-level preservation will be done so that digitalBit level preservation will be done so that digital 
archaeologists of the future will have the raw material to 
work with if the material proves to be worth that effort.
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E.g. Adobe PDF, XML, Text, HTML, 
MSW d KMSWord - Known
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Items in DSpaceItems in DSpace

DC Metadata

Relationships stored 
between components in a p

bundle

(METS Metadata

Bitstream

(METS Metadata 
Standard)
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File formatsFile formats

Recognise the preservation risks of file formats• Recognise the preservation risks of file formats
• Store content in open format on IR – pdf + 

additionaladditional
• Specify restricted range of deposit formats
• XML to describe data and metadata• XML to describe data and metadata
• For verification purposes original copy are 

available on Archival Server (TIFF)available on Archival Server (TIFF)
• Migrate rare and obsolete file formats when 

needed – “spot checks”needed spot checks
• Maintain file format information
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Checksums in DSpaceChecksums in DSpace
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Storage ManagementStorage Management

Storage hardware is a key component of a• Storage hardware is a key component of a 
repository

• SAN (Storage Area Network) vs NAS (Network• SAN (Storage Area Network) vs NAS (Network 
Attached Storage)
– Increased scalability: up to 16 million devicesIncreased scalability: up to 16 million devices 

can be added
– All other participants on SAN can connect p p

and see each other
– High-speed throughput: carry traffic between g p g p y

devices at 2 Gb/s
– Independent of other network operations –
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functions separate from any LAN



Back-up’sBack-up s

Image Source



Migration to new versions of DSpaceMigration to new versions of DSpace

http://www dspace org/1 5 2Dochttp://www.dspace.org/1_5_2Doc
umentation/ch14.html



Managing corrupt files etcManaging corrupt files etc.

Image SourceImage Source

Digital “Tombstone”
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Reinstate
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“Audit Trail”:
description.provenance

Note why item was withdrawn etc.
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Preservation MetadataPreservation Metadata
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OAI-PMH CompliantOAI-PMH Compliant

UPSpace = 47UPSpace  47

All = 61





Persistent IdentifiersPersistent Identifiers

Web references are untrustworthy; telephone• Web references are untrustworthy; telephone 
numbers, IP addresses, Social Security 
numbers share properties of PID’s – morenumbers share properties of PID s more 
trustworthy

• Persistent Identifiers: globally unique name g y q
assigned to a digital object that can be used in 
perpetuity, to refer to and to retrieve the digital 
bjobject

• CNRI Handle System
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CNRI Handle Server
“A system for assigning names to objects for nameA system for assigning names to objects for name 

resolution”

“The Handle System is a general purpose distributedThe Handle System is a general purpose distributed 
information system that provides efficient, extensible, 

and secure HDL identifier and resolution services for 
use on networks such as the Internet. It includes an 

t f t l d fopen set of protocols, a namespace, and a reference 
implementation of the protocols. The protocols enable a 

distributed computer system to store identifiers, known as 
handles of arbitrary resources and resolve those handleshandles, of arbitrary resources and resolve those handles 
into the information necessary to locate, access, contact, 

authenticate, or otherwise make use of the resources. 
This information can be changed as needed to reflect the 

t t t f th id tifi d ith t h i itcurrent state of the identified resource without changing its 
identifier, thus allowing the name of the item to persist 

over changes of location and other related state 
information. The original version of the Handle System
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information. The original version of the Handle System 
technology was developed with support from the Defense 

Advanced Research Projects Agency (DARPA).” 



CNRI Handle Server

UP Handle: http://hdl handle net/2263/2882• UP Handle: http://hdl.handle.net/2263/2882
• UJ Handle: http://hdl.handle.net/10210/622

DUT H dl htt //hdl h dl t/10321/298• DUT Handle: http://hdl.handle.net/10321/298
• CSIR Handle: http://hdl.handle.net/10204/2091

Image Source

Image Source

Image Source
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Non-Persistent URINon Persistent URI

Persistent URI
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Accompanying documentation
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Request a Handle Prefix from CNRI

http://www.handle.net/start.html
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Controlled accessControlled access
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Tools
DRAMBORA http://www.repositoryaudit.eu
Digital Repository Audit Method Based on Risk Assessment Toolkitg p y
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ConclusionConclusion

• Old wine and old friends are best?• Old wine and old friends are best?
• Turn water into wine 
• Only a few wines improve with age, y p g

and only a few of those accrue any 
significant value

• The older the wine – the moreThe older the wine the more 
precious/ valuable

• New cellar/ cabinet sometime in 
future?future?

Oldest bottle of wine
Unearthed during excavation for building a house in aUnearthed during excavation for building a house in a 
vineyard near the town of Speyer, Germany, it was inside 
one of two Roman stone sarcophaguses that were dug up. 
The bottle dates from approximately 325 A.D. and was 
f d i 1867
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found in 1867. Image Source



“Inventing the future requires giving up control. 
No one with a compelling purpose and a great p g p p g
vision knows how it will be achieved. One has to 
be willing to follow an unknown path, 
allowing the road to take you where it will. 
Surprise, serendipity, uncertainty and the 
unexpected are guaranteed on the way to theunexpected are guaranteed on the way to the 
future.”

George Land, Breakpoint & Beyond
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Thank you!Thank you!

@ina.smith@up.ac.za
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