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● Preservation at UCTL

● Automation

● Automation meets Preservation?



Where is Preservation at UCTL?

http://www.digitalservices.lib.uct.ac.za/


Lost: fidelity (integrity, beauty, veracity, …)

issue: Data rot 

What if “flip” one bit? 

Photo: Louise Gubb

original file



Lost: fidelity (integrity, beauty, veracity, …)

issue: Data rot

1 of 1,071,752 bits changed

Photo: Louise Gubb

See: Omar Shehata (May 1, 2019): Issue 01 Science + Society: Unraveling the JPEG. (Online). Available:  https://parametric.press/issue-01/unraveling-the-jpeg/ 

One of over a million bits 
has been ‘flipped’

https://parametric.press/issue-01/unraveling-the-jpeg/


Source: Foster Open Science: What is Open Science? Figure 1. Promoting openness at different stages of the research process. https://www.fosteropenscience.eu/content/what-open-science-introduction  

Preservation is foundational to Open Science

https://www.fosteropenscience.eu/content/what-open-science-introduction


‘The world’s documentary heritage is of global 

importance and responsibility to all, and should be 

fully preserved and protected for all, with due respect 

to and recognition of cultural mores and practicalities. 

It should be permanently accessible and re-usable by 

all without hindrance. It provides the means for 

understanding social, political, collective as well as 

personal history. It can help to underpin good 

governance and sustainable development. For each 

State, its documentary heritage reflects its memory 

and identity, and thus contributes to determine its 

place in the global community.’ (p.6)

UNESCO
Concerning the Preservation of, and Access to, Documentary Heritage Including in Digital Form (2016)

https://www.dtps.gov.za/images/phocagallery/Popular_Topic_Pictures/National_Integrated_ICT_Policy_White.pdf
https://www.dtps.gov.za/images/phocagallery/Popular_Topic_Pictures/National_Integrated_ICT_Policy_White.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000244675.page=5
https://unesdoc.unesco.org/ark:/48223/pf0000244675.page=5


Izolo powered by Arkivum Perpetua

• Izolo

– isiXhosa word for “yesterday”

• Institutional on-site preservation platform

• Powered by Arkivum Perpetua - every bit Archived

– “a long- term data archiving service that is designed to be 

scalable, secure and trustworthy... the service will preserve your 

data at the bit-level over decade long timescales”

– “fully supports and fulfils the functions of the Open Archival 

Information System (OAIS) reference model and allows for a range 

of digital preservation activities to be undertaken including: 

ingest, storage, management, administration, access, and 

preservation planning.”

Source: Arkivum On-site brochure

https://en.wikipedia.org/wiki/Open_Archival_Information_System
https://en.wikipedia.org/wiki/Open_Archival_Information_System
https://drive.google.com/file/d/0B9KIYfWFmKtdN3ROa2lQZ3VPZDg/view?usp=sharing


Two parts of Izolo (powered by Arkivum Perpetua)

• Perpetua is architected using the industry leading open source and open 

standard technologies, Archivematica and AtoM from Artefactual.

Preservation Module
...to create standards-based, 

self-documenting and system-independent 
archival information packages (AIPs). 

Accessibility Module
...to provide web access and listing for 
standards-based archival description 

objects

● Ingest of files
● Processes that check integrity of 

each bit
● Processes that convert the files 

ingested into formats that will remain 
accessible into the future

● Access to original and normalized 
files

● Web-browser based system
● Presentation of ingested files with 

human readable metadata
● Provides multilingual access (if 

desired)
● Organizes files into repositories and 

collections (“fonds”)

https://www.archivematica.org/
https://www.accesstomemory.org/en/


The Pools of Izolo



What is Automation?



Benefits of automation in digital preservation

Automation is about using computers or machines to do stuff 

that people would otherwise do manually.

Solving a problem (usually a very boring/monotonous one) 

through a number of finite but repeatable steps.



Thursday, 5th November 2020

Example 1 - Find & Replace and Lookup



Example 2 - Group files with similar names into folders



Example 3 - Capture details about a number of items



Automation meets Preservation?

http://www.digitalservices.lib.uct.ac.za/


Benefits of automation in digital preservation

• Reducing costs -  

– ... getting more done with the same staff and the same budget.

• Getting more done -  

– ... many organisations struggle to keep up with the amount and complexity of 

the digital content they need to keep and provide access to.

• Getting the right things done - 

– Allows these staff to focus on interesting and challenging areas of digital 

preservation, for example selection, appraisal and curation rather than 

having to do more mundane stuff like checking fixity or analyzing file 

formats.

• Reduce errors -  

– People can make mistakes so automating tasks can help reduce the number 

of these – and in the digital preservation world this can mean lower 

long-term risks that content will be lost or won’t be accessible or usable.

Source:Can digital preservation be automated in the real world?

https://arkivum.com/blog/can-digital-preservation-be-automated-in-the-real-world/


Automation in the Preservation Module

• A suite of open-source software tools that allows users to process digital 

objects from ingest to access in compliance with the ISO-OAIS functional 

model. From the Submission Information Package it generates:

– Archival (AIP) | Dissemination (DIP)

• Archivematica implements default format policies based on an analysis of the 

significant characteristics of file formats. […] 

– Format identification, package extraction, transcription and 

normalization for preservation and access.

• Normalization is the process of converting (transcoding) an ingested 

digital object to a preferred preservation format.

• Access files may also be created by transcoding

• Original File, Normalised File, Access File

• Archivematica generates checksums upon ingest of files into the system, and 

will verify those checksums before storing the AIP to insure bit integrity. 

Source: Archivematica website

https://www.archivematica.org/


All the information packages

Submission 
Information 

Package
(SIP)

Archival 
Information 

Package
(AIP)

Dissemination 
Information 

Package
(DIP)

● Content (digital 
object)

● Metadata

● Content Information (CI)
● Preservation Description Information 

(PDI)
○ Reference Information
○ Provenance Information
○ Context Information
○ Fixity Information

● Packaging Information (PI)
● Descriptive Information (DI) 

● Information Package 
derived from AIP

Source: McMaster University

AUTOMATED AUTOMATEDNOT AUTOMATED

https://digitalarchive.mcmaster.ca/node/56


Things we want to Automate

• Creating the Submission Information Package (SIP)

– SIP is required to be in a particular format

– Packaging the content and metadata for Ingest

– Assemble and verify prior to Ingest

• What we need to think about

– Map through the whole process in detail

– Reducing Outliers - there will always be special cases

– Automation in Stages

– Providing a solution for UCT departments needing a service



Import of Thesis Data



All the Submission Packages Needed

Ingest Size Files
Indexed Digital Objects for AtoM 10GB 5,000+
Safeguarding Collections (awaiting Indexing) 50TB 1,000,000+
Theses Data 20GB 10,000+
Digitisation High Scans 10TB 200,000+
UCT Departments 100TB 500,000+



How do others do it?

• Many institutions are looking for automation

• Usually a custom built solution that ties in with their respective 

systems, repositories, processes

• A lot of code is shared on online platforms such as GitHub/ GitLab

• An example from LSE: 

https://git.lse.ac.uk/bywell/lse-digital-toolkit-perl-version/-/wikis/

LSE-Digital-Toolkit

https://git.lse.ac.uk/bywell/lse-digital-toolkit-perl-version/-/wikis/LSE-Digital-Toolkit
https://git.lse.ac.uk/bywell/lse-digital-toolkit-perl-version/-/wikis/LSE-Digital-Toolkit


Izolo
Digital Preservation UCT

All published ZivaHub items to be preserved on Izolo

Application Programming Interface

https://uct.figshare.com/
https://uct.figshare.com/
https://arkivum.com/
https://arkivum.com/
https://uct.figshare.com/
https://uct.figshare.com/


All published ZivaHub items to be preserved on Izolo



Automation is GREAT … but ...

• Before it works you need to THINK about it a LOT

• Need to be able to set it up 

– Think through the process and articulate the steps

• Need the skills to code and infrastructure

• Will not solve all the problems

– The outliers

– The difficult decisions on WHAT to preserve

Source:Can digital preservation be automated in the real world?

https://arkivum.com/blog/can-digital-preservation-be-automated-in-the-real-world/


Automation Advantages

• Reduce the human error and labour in monotonous processes

• Re-allocate the time for human staff to think through other issues

• Collaboration while building solutions

• Speed up “breaking-barriers” by providing access and enabling 

preservation of “our” resources



dls@uct.ac.za

@DigitalUct

uct-dls.slack.com

Data Stewards Community

http://www.digitalservices.lib.uct.ac.za/

mailto:dls@uct.ac.za
https://twitter.com/digitaluct?lang=en
https://join.slack.com/t/rdm-at-uct/shared_invite/enQtMjQyNjM2ODUwNTE4LWQ5ZWVkZGE5MTlmNTJlYzZiM2QwYjkzNWYzYzQyMGQ5NzMyYjQxNTdlNDliYjA0MTU4MzcyZjEzYjcyNjIxY2M
https://teams.microsoft.com/l/team/19%3a5244d535c30c4363aaff80f98e394195%40thread.tacv2/conversations?groupId=33b6cd06-1191-434f-8b1d-ae195beb0c5f&tenantId=92454335-564e-4ccf-b0b0-24445b8c03f7
http://www.digitalservices.lib.uct.ac.za/
http://www.digitalservices.lib.uct.ac.za/
https://join.slack.com/t/rdm-at-uct/shared_invite/enQtMjQyNjM2ODUwNTE4LWQ5ZWVkZGE5MTlmNTJlYzZiM2QwYjkzNWYzYzQyMGQ5NzMyYjQxNTdlNDliYjA0MTU4MzcyZjEzYjcyNjIxY2M
mailto:dls@uct.ac.za
http://www.digitalservices.lib.uct.ac.za/
https://osf.io/institutions/uct/
https://osf.io/institutions/uct/
https://zivahub.uct.ac.za/
https://zivahub.uct.ac.za/
https://ibali.uct.ac.za
https://ibali.uct.ac.za
https://arkivum.com/
https://arkivum.com/
https://omeka.org/s/
https://omeka.org/s/
https://uct.figshare.com/
https://uct.figshare.com/
https://dmp.lib.uct.ac.za/
https://dmp.lib.uct.ac.za/
https://iiif.io/
https://iiif.io/
https://sfdora.org/

