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Part I: Digitization and Preservation

Ria Groenewald
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Alexandria, Egypt




Demetrius Phalereus (350 - 280 B.C.)

The inspirer of the foundation of the Ancient Library




9/11- 2001

UNIVERSITEIT VAN PRETORIA
]OO UNIVERSITY OF PRETORIA
1908 - 2006 Qe YUNIBESITHI YA PRETORIA



IRAQ 2003
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“Rampant looting followed the
U.S. occupation of Iraq in
2003. Jeffrey Spurr, a Middle-
Eastern librarian at Harvard
University, says more than
typewriters or desks got lifted.
He told us archival material
and rare books from the
national library and archives
was stored in a basement.
Then "parties unknown, aware
that valuable material were
there, stole what they desired,
and broke the pipes to flood
the rest, covering their tracks
completely.”

Pile of documents after looting at a library, Bayt al-Hikma, Iraq. Courtesy
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IRAQ 2003
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Photo: Gleb Garanich/Reuters
The looted and burned National Library and Archive in Baghdad in April 2003, a week after
United States forces seized the capital.
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HHURRICANE KATRINA 2005

NASA Earth Observatory:
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National Library of Egypt, Cairo
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Future of academic libraries
No.1 assumption (ACRL, March 2007)

There will be an

— preserving digital archives, and
— Increased emphasis on digitizing collections
— Improving methods of data storage and retrieval

 The digitization of unique print collections may

emerge as one of the primary missions of academic
libraries in the 21st century

 Librarians should collaborate with disciplinary

colleagues in the curation of data as part of the
research process

http://www.ala.org/ala/acrl/acrlpubs/crinews/backissues2007/april07/tenassumptions.cfm



BOOKS ARRIVAL

Recelving books at the
Digital e

ratory in batches

METADATA

BOOK CHECKIIN

Entering book matadata in the
digital laboratory databasa.

SCANNING

Transforming hard copy to a
digital image format.

PROCESSING
I ulation to improve Transforming | o hi-|
_qnm.“:rzg;rlng it for Er‘l.‘.Fl. uhI: dn:":nwnltn.g. il

WEB PUBLISHING

ital books are pubdlished
& in PDF & DJVU farmat.

OCR PROCESS

Digital workflow of the Alexandria Library.
Software for this workflow is available at

DIGITAL ARCHIVING

Storing digital book on CDs &
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Standards

Preservation Metadata Framework Working
Group (OCLC, 2003)

+ PREMIS (2005)

e OAIS (Open Archival Information System)

e 739.87 - Standard for Technical Metadata for
Digital Still Images(ANSI/NISO)



Preservation Metadata Framework
Working Group (Report 2003)

Framework for research

e Outline the types of information that should be
associated with an archived digital object

 The use of metadata to support the digital
preservation process



PREMIS Working Group (2005)

The PREMIS (Preservation Metadata.
Implementation Strategies Working Group -

« Develop a data dictionary of core elements for archived
objects

e Guide the implementation of element sets in preservation
systems

e Suggest best practice for populating the elements



OAIS
(Open Archival Information System)

e The OAIS (Open Archival Information System)
reference model was developed under the
auspices of NASA’s Consultative Committee for
Space Data Systems (CCSDS)

 The OAIS reference model is a conceptual
framework for a digital archive

 Regarded as the “standard” for digital object
repositories



Z39.87 - Standard for Technical Metadata
for Digital Still Images (NISO & AllM)

Z39.87 is a standard which defines a set of
metadata elements for raster digital images

The purpose is to help in the development,
exchange and interpretation of digital images

The original DIG35 goals were adapted by the NISO
group
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Scanning

* No set resolution can be selected for all projects

* Resolution for a master image range between 300 -
600 dpi

o Colour settings 8-bit greyscale; 24-bit colour

 The most widely adopted format for storing a
preservation quality digital master is uncompressed
TIFF
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Derivative image

« A derivative is a manipulated image derived

from the master image, to produce smaller file
sizes

* Lossy file formats such as JPEG are used for
derivative images

* Resolution ranges between 72 dpi and 150 dpi
and up to 800 pixels in width

e |ICC (International Colour Consortium) profiles



Reasons for preservation

« Updated versions of the file format
 Reading device become obsolute

« Updated versions of the software used to
create, manage, or access digital content

e Changes in computers
e Movement at vendors level

« Unforeseen errors

IIIIIIIIIIIIIIIIIIIII




Requirements of data protection

 Visibility/accessibility
* Regular quality control
« Authenticity

e Security
 Performance
 Ease of use

* Interoperability

e Cost of ownership

e Automation

Web Buyers Guide, 31-03-08
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Refreshing

* Refreshing:

Copy the same type of digital information from one
long-term storage medium to another

* Modified refreshing:
Copy information to another medium of a similar type

* Refreshing is part of a process or program

 Refreshing address issues such as decay and
obsolescence
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Migration and Emulation

e Migration:
Move or adapt the objects to another
platform

e Emulating:

Environment will be adapted to new
platform (the objects themselves will not
be tampered with)
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Preserve the usability of a .TIFF file

A TIFF viewer, plus its formal specification and
sufficient subsidiary documentation to explain how it
work in practice must be preserved

e To runthe TIFF viewer - an operating system must
be preserved

e To run the operating system -
— the original hardware will need to be preserved, or

— emulation software that allows the old hardware to
be emulated on new machines needs to be
developed
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7~ PRONOM | Simple Search - Windows Internet Explorer
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IPEG File Interchange Format (1.00)

The JPEG File Interchange Format (JFIF) is a file format for storing JPEG-compressed raster images. It was developed by the
Independent JPEG Group and C-Cube Microsystems, in the absence of any such format being defined in the JPEG standard, and rapidly
became a de facto standard; this is what is commonly referred to as the JPEG file format. A JFIF file comprises a JPEG data stream
together with a JFIF marker. It begins with a Start of Image (SOI) marker, immediately followed by a JFIF Application (APPO). This is
followed by the JPEG image data, which is terminated by an End of Image (EOI) marker. JFIF supports up to 24-bit colour and uses
lossy compression (based on the Discrete Cosine Transform algorithm). Other types of compression are available through JPEG
extensions, including progressive image buildup, arithmetic encoding, variable quantization, selective refinement, image tiling, and
lossless compression, but these may not be supported by all JFIF readers and writers.

&2 JPEG File Interchange Format (1.01)

The IPEG File Interchange Format (JFIF) is a file format for storing JPEG-compressed raster images. It was developed by the
Independent JPEG Group and C-Cube Microsystems, in the absence of any such format being defined in the JPEG standard, and rapidly
became a de facto standard; this is what is commonly referred to as the JPEG file format. A JFIF file comprises a JPEG data stream
together with a JFIF marker. It begins with a Start of Image (SOI) marker, immediately followed by a JFIF Application (APPO). This is
followed by the JPEG image data, which is terminated by an End of Image (EOI) marker. JFIF supports up to 24-bit colour and uses
lossy compression (based on the Discrete Cosine Transform algorithm). Other types of compression are available through JPEG
extensions, including progressive image buildup, arithmetic encoding, variable quantization, selective refinement, image tiling, and
lossless compression, but these may not be supported by all JFIF readers and writers.

JPEG File Interchange Format (1.02)

The JPEG File Interchange Format {JFIF) is a file format for storing JPEG-compressed raster images. It was developed by the
Independent JPEG Group and C-Cube Microsystems, in the absence of any such format being defined in the JPEG standard, and rapidly
became a de facto standard. A JFIF file comprises a JPEG data stream together with a JFIF marker. It begins with a Start of Image
(S0I) marker, immediately followed by a JFIF Application (APPO) marker and one or more optional application extension markers. This is
followed by the JPEG image data, which is terminated by an End of Image (EOI) marker. JFIF supports up to 24-bit colour and uses
lossy compression (based on the Discrete Cosine Transform algorithm). Other types of compression are available through JPEG
extensions, including progressive image buildup, arithmetic encoding, variable quantization, selective refinement, image tiling, and
lossless compression, but these may not be supported by all JFIF readers and writers.
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e Edit “iew Favorites Tools Help

| A PRONGM | Search by format | | 5 - B fy v :FPage v . Toals - |
Details for: JPX (JPEG 2000 Extended) B saveas.. xMmL | csv & Print
EGD to: Summary | Documentation > | Signatures > Compression > | Character encoding > | Rights > | Reference files

! > Properties ?

Summary

Name JPX (JPEG 2000 Extended)
Version

Other names JFF

Identifiers PUID: fmt/151

Family

Classification

Disclosure

Description JPEG 2000 Extended File Format is an optional, lossless, extension of the JP2 format, the main file
format for the JPEG 2000 international standard for image coding, created by the Joint Photographic
Experts Group in 2000 for the compression of photographic images for storage or transmission. The
standard specifies how an image and its metadata is transformed into byte stream data. This format
is widely used for storing and transmitting photos and other compressed image data online. Although
it is based on JP2 it can support multiple layers, animation and other features, and is a lossless
image compression file. Like JP2 the format is made up of a contiguous sequence of boxes, beginning
with a signature box and a file type box, which provides version and file type information.

Orientation Text

Byte order Big-endian {(Motorola)

Related file formats MNone.
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Preservation of the format

Digital formats contain texts, databases, still and moving images,
audio, graphics, software and web pages. They are fragile and
require purposeful production, maintenance and management to be
retained

* Viability - maintenance of the bitstream
* Renderability - viewable by humans and processible by computers

« Understandability - interpretable by humans



Part Il: Preservation & Trusted
Digital Repositories

Ina Smith
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Institutional Repository

“A university-based institutional repository is a set of
services that a university offers to the members of its
community 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
digital materials, including long-term preservation where
appropriate, as well as organization and access or
distribution.”

Clifford A. Lynch,

" ARL, no. 226 (February 2003): 1-7.



Digitally born & digitized material
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Digital Info

Modern computer technology — barely 50 years old

Few have seen/used digital objects more than 30 years
old

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

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

Lots of digital info lost already
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Trusted Repository Defined

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

(RLG-OCLC Report 2002)




Attributes of a Trusted Repository

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

o Administrative responsibility

« Organizational viability

* Financial sustainability

e Technological & procedural suitability
e System security

* Procedural accountability

Source: Trusted Digital Repositories: Attributes and Responsibilities
An RLG-OCLC Report ttp://www.oclc.org/programs/ourwork/past/trustedrep/repositories. pdf
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OAIS Functional Model — Archival Storage
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Archival Information Package (pigital item submitted)

Content
Information

Preservation Description
Infarmation

Content Data I Representation
i vl e | Fixity

Packaging Infarmation

T

Descriptive
Infarmation

Source:



Technologies for enabling trust
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Digital Repository Software

* Proquest Digital Commons (proprietary)
« DSpace (open source)

« ContentDM (proprietary)

 Fedora (open source)

e E-Prints (open source)

 Greenstone (open source)
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DSpace Commitment to Preservation

« 2 levels of preservation: Bit & Functional

« 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 guaranteed.

— Unsupported: The format cannot be recognised by DSpace;
these will be listed as "application/octet-stream”, aka
Unknown.

» Bit-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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Authorization |
] Help, ..
Edit Mews
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File formats

» Recognise the preservation risks of file formats

e Store content in open format on IR — pdf + additional

» Specify restricted range of deposit formats

* Investigate use of XML to describe data and metadata

» For verification purposes original copy should be available
on Archival Server (TIFF)

« Plan for migrating rare and obsolete file formats
« Maintain file format information



UPSpace Policy for file formats

« Everything put in UPSpace will be retrievable
 As many files formats as possible will be recognised

 As many known file formats as possible will be
supported through UPSpace

« Formats and techniques will be continuously monitored
to ensure needs can be accommodated as they arise

e The size of a bitstream allowed for submission is
currently unlimited, but this will be revised over time

 The same file can be submitted in more than one
format, of which one must be pdf (does not apply to
media files)



Metadata

 Data about data
e Qualified Dublin Core Metadata Schema

 DSpace supports the Open Archives Initiative’s Protocol
for Metadata Harvesting (OAI-PMH) v2.0 as a data
provider

 Enhance descriptive metadata

o Capture technical & administrative metadata, preservation
metadata

“Preservation metadata is the information necessary to
maintain the viabllity, renderability, and understandibility
of digital resources over the long-term.”

Source: Feasibility and Requirements Study on Preservation of E-Prints/ Hamish et al.



Preservation Metadata

http://hdl.handle.net/2263/4726
identifier wri
In this paper, an attempt will be made Lo s
descriptiaon abstract examine the concept ataraxia as it appears in
the works of Pyrro of Elis, Zextus Empiricus and
Seanned in 24-hit descreened colour 100% on
description provenance DigiBookRGE10000 scanner at 400 dpi.
Submitted by Ina Smith (inafais.up.ac.za) on
description provenance 2005-03-13T11:59: 462
No. of bitstreams: 1 hd
Approved for entry into archive by Julene ~
description provenance Vermeulen(julene.vermeulenfup.ac,.za) on 2005-03-
14TO6R:03:00Z2 ([(GHT) No. of bitstreams: 1
Made available in D3pace on 2005-03-14T0O2:00:2ZZ2
descriptiaon provenance (GMT). No. of bitstreams: 1
PHv1 Wilkinson-009.pdf: 145337 bytes, checksum: hd
145337 hytes
format extent
application/pdf
format mimetype
e
b
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Checksums in DSpace

Error detection techniques

V

File Size File Format Checksum
artikel.pdf 157,611 bytes Adobe PDF (known) 3eb8f0dchl3sf073944f829106529a02 (MDS)

Comparing the checksum displayed above with a checksum worked
out on your local computer. They should be exactly the same.

DSpace generates an MD5 checksum for every file it stores; we use
this checksum internally to verify the integrity of files over
time (a file's checksum shouldn't change). You can use this
checksum to be sure what we've received is indeed the file
you've uploaded.

X
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Storage Management

o Storage hardware is a key component of a repository

 SAN (Storage Area Network) vs NAS (Network Attached
Storage)

Increased scalability: up to 16 million devices can be added

All other participants on SAN can connect and see each
other

High-speed throughput: carry traffic between devices at 2
Gb/s

Independent of other network operations — functions
separate from any LAN

TTTTTTTTTTTTTTTT
OOOOOOOOOOOOOO
§



Persistent Ildentifiers

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

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

CNRI Handle System

IIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIII
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Digital Signatures

« Digital signatures added to full text

 Compute a digital signature for digital masters & store
signature in technical metadata of object

« Compute signature for complete item and store externally

to re p 0S | to ry Document Status

This document has spedial status or special features.
Document Status

| Q Certification VALID.
This document was Certified with the Digital Signature of:

Name: Broadgun Server Paid Sign
Organization: Broadgun
Issued by: Broadgun Server Paid Sign

The Digital Signature is valid and the document has not been subsequently
tampered with.

(Click 'Signature Properties' to view more information about the signature and
Its validity. Reliance upon this Certified document requires your acceptance of
the terms described when you dick 'Legal Notice'.

To access signature information later, open the Signatures Tab on the left,
select the Certifying Signature and choose 'Properties’ from the Options menu.

| Legal Notice... | | Signature Properties... |

[ Do not show this dialog next time this document is opened.

Document Status icons are always located at the bottom-left corner of the document

UNIVERSITEIT VAN PRETORIA : 7 ; ; i ;
]00 @ UNIVERSITY OF PRETORIA window. Click a Document Status icon to view this dialog again.
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Tools

DRAMBORA http://www.repositoryaudit.eu
Digital Repository Audit Method Based on Risk Assessment Toolkit

DRAMBORA: About - Microsoft Internet Explorer
Fila  Edit  Wiew

@Back < @ < @ @ :h psaarch *Favontes @ D}z(:v :\?,. m‘] < I_J

Address @ hiktp: f e repositoryaudit. eufabout)

Favorites  Tools  Help
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Get Expert Help

Download Offline
Wersion

DRAMBORA interactive

Subrmit Feedback

Chjectives

Benefits

The DRAMBORA Team

Dissemination

DRAMBORA Users
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Digital Repository Audit Method
Based on Risk Assessment

DRAMBORA: About
About DRAMBORA

Developed jointly by the Digital Curation Centre (DCC)
and DigitalPreservationEurope {DPE}, the Digital
Repository Audit Method Based on Risk Assessment
(DRAMBORA) represents the main intellectual outcome of
a period of pilot repositary audits undertaken by the DCC
throughout 2006 and 2007 . It presents a methodolagy for
self-assessment, encouraging organisations to establish a
comprehensive self-awareness of their objectives,
activities and assets before identifying, assessing and

rnanaging the risks implicit within their organisation.

Within DRAMBORA, digital curation is characterised as a risk-rnanagement activity; the job of
digital curator is to rationalise the uncertainties and threats that inhibit efforts to maintain digital
object authenticity and understandability, transforming them into manageable risks, Six stages
are implicit within the process, Initial stages require auditors to develop an organisational
profile, describing and docurmenting the repository's mandate, objectives, activities and assets.
Latterly, risks are derived from each of these, and assessed in terms of their likelihood and
potential impact. Finally, auditors are encouraged to conceive of appropriate risk management
responses to the identified risk. The process enables effective resource allocation, enabling
repasitory administrators to identify and categorise the areas where shortcomings are most
evident or have the greatest potential for disruption, The process itself is an iterative one and
therefore subsequent recursions will evaluate the effectiveness of prior risk management

implementations.

DRAMBORA Consortium Sponsors:

DIC|C

il povasevations oy

News

Improving DRAMBORA: Your Help
Required

10th Apr 2008
DRAMBORA Interactive Released!
2th Apr 2008
Download

Please register to download the offline
copy of the DRAMBORA Toolkit

Comment

Submit feedback via our feedback form
or ermnail us.

Get Help

Get help in the DRAMBORA evaluation —
process by volunteering to host a
DRAMBORA facilitated assessment,

[ €




Institutional Repository Workshop

A to Z of digital preservation within an Institutional Repository

Business Plans, Policies, Digitization, Metadata, Implementation,
Marketing & Buy-in and many more ...

1 — 3 October 2008
University of Pretoria

www.library.up.ac.za/irtoolbox/workshop.htm
OR
E-mail:

ria.groenewald@up.ac.za
ina.smith@up.ac.za



Join our IRSpace CoP!

E-mail us:

Ina.smith@up.ac.za



Will your work withstand the test of
times to come?
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