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What is a Digital Library?



  

Archives and Repositories

 Repositories are places to put stuff.
 Archives are long-term preservation mechanisms.
 Digital Libraries can be the study of digital archiving.

 Blurred distinction...

 Archives are a critical component of all modern research:
 Primary datasets
 Publications – Open Access
 Theses and dissertations
 Source code repositories
 Etc.



  

A Short (and Oversimplified) History of Digital Information

In the beginning ...



  

A Short (and Oversimplified) History of Digital Information

With more digital information ...



  

A Short (and Oversimplified) History of Digital Information

Vannevar Bush (1945)
Information Retrieval (1960s)

Hypertext (1965)



  

A Short (and Oversimplified) History of Digital Information

World Wide Web (early 1990s)



  

A Short (and Oversimplified) History of Digital Information

Content instability ...



  

A Short (and Oversimplified) History of Digital Information

NSF Digital Library Initiative (mid 1990s)
Open Archives Initiative (2001)

Digital Repository Toolkits (2002), CMSes/Wikis (~2000)



  

A Short (and Oversimplified) History of Digital Information

Thousands of archives (2010s)



  

A Short (and Oversimplified) History of Digital Information

When archives disappear ... (2020)



  

South African Digitization Initiative (SADI)

 Going back about 10 years ...
 Collaboration of government agencies (NRF, DST, Nat Lib, Nat 

Archives, ...), museums (Iziko, ...) and universities (UCT, UP, 
Wits, ...).

 Build supporting infrastructure for research, especially in humanities.
 Archives everywhere + central portal.

 Europeana sent people to help.  
 Some interested external funders.
 But no progress ...



  

Resources to build archives

Institutions

TimeMoney

Skilled People



  

Low-Resource Environments

 Poor countries
 Most of Africa.

 Specific areas
 Rural areas all over the world.

 Specific organisations
 NGO/NPOs relying on donor funding all over the world.

 Specific projects
 Archivists who get funding for digitization but not maintenance.



  

Impact of low-resource environment

 Archives that are shut down (thesis archives in Africa).
 Archives at risk of being shut down.
 Archive divide (rich vs. poor).
 External providers (@mire).
 No archive.



  

How to overcome low-resource issues?

 Can we create a more suitable software architecture for low 
resource environments?

 Resilience
 Preservation
 Rescue

 ... as an alternative to existing opaque architectures for 
software, based on the fashion of the day ...



  

Prior Work on Alternative Architectures

 Greenstone
 archives distributed on CDROM.

 Project Gutenberg
 long term preservation using 

simple formats.
 LOCKSS

 enables rescue by making many 
copies.

 Bleek and Lloyd Collection
 entirely offline archive on DVD.



  

Principles and Design Goals 1/2

 Simplicity/Minimalism – only as much system as needed
 No imposition on users – no logins unless necessary
 No Internet - should work even when offline
 Simple preservation – as simple as copying files
 Flexibility in objects/services – no arbitrary restrictions
 Superimposed and hierarchical information – because we 

understand this
 Platform agnosticism – any OS, any hardware
 Pre-processing – fewer cycles needed when live



  

Principles and Design Goals 2/2

 It may be naive to assume perfect digital preservation.
 Remember that preservation is 

 Informed by evolving research,
 Actually unproven and unprovable,
 And implemented by practitioners.

 Design for Rescue
 What design decisions enable cheaper/faster/easier rescue after a 

disaster?
 This was the philosophy behind LOCKSS.



  

Technical Options: Alternative Data Model

 XML/XSLT
 Store all metadata/data in simple files in hierarchical directories. No 

database needed, so DBMS is not a risk.

 Static generation
 Site pre-generation (source->metadata->site) so software is not a long-

term risk.



  

Technical Options: Alternative Service Model



  

Simple Archives

 Proposition:
 If we simplify the design of archives ...

 It will cost less to set up and maintain.
 It will be faster to create.
 It can be maintained with fewer skilled people.
 It can be migrated/rescued/preserved easily.
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Simple DL

 Toolkit to create simple archives.
 Based on many successful ideas in 

DL architecture, but built for low-
resource environments and for 
adaptation.

 Experimental but:
 Can change how we develop systems.
 Provides a platform to experiment.

https://github.com/slumou/simpledl



 

24 of 48

Major Features

 Offline pre-generated website.
 Metadata created in spreadsheets and XML files.
 Search/Browse in Javascript.
 Any metadata format (DC, ICA-Atom).
 Minimal use of Web applications.
 XSLT + CSS for styling.
 User and entity management.
 Submissions, comments, moderation.
 Globally unique identifiers/URLs.
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Basic Idea

CSV metadata
XML comments

XML users
Website

XML files
HTML 
website

Digital Objects Digital Objects

Digital Objects
IMPORT

Digital Objects

GENERATE

IndicesINDEX
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Management Interface

 Web UI to manage files, moderate submissions and 
import/generate/index.
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Users and Entities

 Users have accounts on the system.
 Entities are extracted from metadata.
 Every entity page can links to authority records and items.
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Submissions and Comments

 Users can add comments and attachments; or make new 
submissions.
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Search and Browse

 Faceted search implemented in Javascript.
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Evaluation

 Evaluation of software design is hard!
 Scalability:

 Advanced faceted search queries:
 Multiple search terms + multiple browse facets
 30000 items searched in 0.3s

 Up to 100000 items handled in sub-second times
 Case Studies:

 Emandulo, Re-source
 New Bleek and Lloyd
 NDLTD Document Archive, CS-HEAP



  

Case Study 1: Emandulo 1/2



  

Case Study 1: Emandulo 2/2



  

Case Study 2: New Bleek and Lloyd 1/3



  

Case Study 2: New Bleek and Lloyd 2/3



  

Case Study 2: New Bleek and Lloyd 3/3



  

Case Study 3: Historical Equipment Archive Project 1/2



  

Case Study 3: Historical Equipment Archive Project 2/2



 

38 of 48

The Bootstrapping Philosophy

 This is a bootstrapping project:
 Quickly create new archives for small collections in low-resource 

environments.
 Meet the needs of most of the people most of the time.
 Support experimentation and customisation.
 Support eventual transition to other systems.

 This is not a solution for all problems.
 One size does not fit all.
 One design/architecture does not meet all needs.
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Some Reflections 1/2

 How people engage with data is a rapidly evolving and 
unsettled idea.

 Context matters and bias is real.

 An archive is not the final location for an object.
 An archive is one temporary location for an object.

 We are not all online or online all the time.



  

Some Reflections 2/2

 This is about compromises:
 Archiving/Preservation can be simpler.
 Scalability is not as good (if you have millions of objects).

 This might help us get to a national heritage portal faster.

 Thinking about resource limits suggests radically different 
system design approaches.
 This will ultimately benefit everyone in the world!
 And it goes well beyond digital archives.



  

Digital Libraries Laboratory @ UCT

 15+ years old
 We study the organization of 

information for research and 
education.

 Focus areas:
 Cultural heritage preservation
 African language information retrieval
 Educational technology

 Currently
 2 Postdocs, 3-6 PhD students, 9 Masters 

students, +Honours +UG +Assistants



  

Digital Libraries Laboratory M/D/PD Members/Alumni

 Current: Aslam Safla, Abayomi Agbeyangi, Bernard Akhigbe, Gavin Asary Ryan le Roux, 
Tinashe Makwande, Tumelo Makgaka, Mustafa Ali, Julian Nkuna, Jarryd Dunn, Toky 
Raboanary, Frances Gillis-Webber, Jecton Anyango, Zola Mahlaza, Jackson Moji, Jivashi 
Nagar, Sunkanmi Olaleye

 Alumni: Khanyisa Mtombeni, Joseph Telemala, Soham Singh, Kinsley Ndenge, Janine 
Ritchie, Devan Govender, Selvas Mwanza, Maryam Al-Mukhaylid, Jessica Mantel, Pascal 
Ngaboyisonga, Catherine Chavula, Mvurya Mgala, Morebodi Modise, Ayodeji Olojede, 
Anesh Kalan, Sinini Ncube, Josiah Chavula, Job King'ori Maina, Mohato Lekena, Sarah 
Brittan, Sean Packham, Haji Ali Haji, Deena Chetty, Charity Chao Mbogo, Grace Ssekakubo, 
Jorgina Paihama, Mushashu Mwansa Lumpa, Ngoni Munyaradzi, Lebeko Poulo, Marius Nel, 
Kathryn van Niekerk, Lighton Phiri, Michelle Havenga, Kyle Williams, Lisemelo Tlale, 
Morwan Mohammed Noor, Stefano Rivera, Mohammed Mustafa Ali, Hisham Abdalla, Nils 
Körber, Mongezi Ngindana, Kieran Sharpey-Schafer, Christopher Parker, Ndapandula 
Nakashole, Themba Munalula, Mayumbo Nyirenda, Ashwinkoomarsing Balluck, Mpho 
Sello, Masha du Toit, Candice Cloete, Muammar Omar, Siyabonga Mhlongo, Linda Eyambe



  

Ongoing Work

 Complex object authoring tools – to create visualisations of 
concepts maps
 External company, using Wordpress

 Complex object support – archiving entire 
presentations/exhibitions
 using a Web downloader

 Archive archiving – to manage versions of evolving knowledge 
structures 
 ARCH2 2022 Honours project 

 Virtualisation – to create/manage simple archives remotely
 Masters project – Mustafa Ali



  

More Ongoing Work

 Bookmarking facilities – personal and community-oriented
 2021 Honours project

 Measuring feasibility of archives on a personal/mobile device – 
takeaway archives
 Masters project – Tumelo Makgaka

 Automatic Entity linking in historical documents
 Masters project – Jarryd Dunn

 Virtual-Physical archive linkages (CS-HEAP) 
 Postdoc – Bernard Akhigbe

 Abstracting the architecture beyond digital libraries 
 Postdoc – Abayomi Agbeyangi



  

Open Ideas for 2023 and beyond

 A national infrastructure for heritage archives.
 Potential partners...

 Robben Island Museum, Mayibuye Centre, various UCT projects, etc.
 KZN Museum – PMB and Durban
 Nelson Mandela Foundation, Desmond&Leah Tutu Foundation, Constitution Hill, etc.

 Backing up and repatriating the country’s heritage collections.
 Measuring the rescuability/migration of data.
 Developing simpler and more effective interoperability.
 Simple collections for academic/education archives (e.g., Vula 

sites).
 Developing theoretical models for alternative software development 

approaches in low-resource environments.




  

Joining the DL Lab

 Weekly or fortnightly group meetings, reading groups
 Critical discussion guaranteed :)

 Links to related groups around the world
 Branding (!)
 Social/Cultural Excursions

 If you are interested, talk with me.
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Thank you for listening!

https://github.com/slumou/simpledl

Questions, comments and suggestions are welcome...

Contact me at: hussein@cs.uct.ac.za

Digital Libraries Laboratory
Department of Computer Science

School of IT
University of Cape Town

mailto:hussein@cs.uct.ac.za
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