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Standard Disclaimer

 These are my views, informed by my research.

 I am a Computer Scientist, so please forgive any gross 
simplifications or interpretations of aspects that are not 
Computer Science.
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What is Computer Science

 Design of algorithms

 Efficient algorithms
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What is Computer Science

 Design of software/programs
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ICT/Computing Disciplines

 Computer Science – algorithms/software
 Computer Engineering – hardware
 Information Technology – applications of 

software/hardware
 Information Systems – applications in business
 Software Engineering – software development 

process

 Data Science – insights from data
 Cybersecurity – safe computing

ACM (2005) Computing Curricula 2005, ACM.  https://www.acm.org/education/curricula-recommendations

Computing
ICT
(IT)
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What is a Crisis

Who \ When Some times All the time

Some people

Conflict, 
Famine,
Natural 
Disaster

Poverty

Most people Pandemics,
World War

Climate 
Change
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Computer Science during a pandemic

 Drug discovery – simulations
 Contact tracing
 Data analysis
 Social media analysis

 ... but some problems cannot be solved by Computer Science
 ... and some problems cannot be solved on-demand
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What about other crises?

 How do we use Computer Science to address:
 Famine?
 Climate change?
 Poverty?
 Unemployment?
 Conflict?

 Is this what Computer Scientists should care about?
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Turing 100



 

13 of 37

ICTD 2013 Conference



  

United Nations



  

SA National Development Plan 2012-2030

 The creation of jobs and the development of the economy

 Development of the economic infrastructure: coal and gas, water, electricity and telecommunications

 Environmental sustainability and management of environmental resources

 Development of an inclusive rural economy

 Regional and international trade

 Housing and urban/rural planning

 Education and training
 Medical care

 Safety and security

 Building capacity for a developmental state

 Fighting corruption

 Nation building for a unified society



  

Computer Scientist as Tool Builder / Maker

 Build the tools for others to solve problems

 Myth of the Decontextualised Tool
 We bear no responsibility for its use
 It is not informed by any specific requirement



  

What do I think Computer Scientists can do

 Understand context
 Enable: Access, Opportunity, Agency

 Make technology accessible
 Mobile devices
 Open hardware

 Make information accessible
 Search engines
 Digital libraries/archives

 Education
 Sen: removal of “unfreedoms”



Digital Archiving Tools
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Digital Libraries/Archives 1/2

UCT Computer Science Research Document Archive
http://pubs.cs.uct.ac.za/
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Digital Libraries/Archives 2/2

NDLTD Global ETD Search
http://search.ndltd.org/
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Bleek and Lloyd Collection

http://lloydbleekcollection.cs.uct.ac.za/
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How to Create More Archives

 “2 million euros and 2 years and we can build any system”

 Should we host archives in the cloud?

 Can we use free and open source software instead? 
(DSpace/AtoM/etc.)

 Can we develop skills locally?
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South African National ETD Project - Vision

 All universities have thesis/dissertation archives.
 Community of skilled staff.
 Internal training.

http://www.netd.ac.za/
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South African National ETD Project - Reality

 Some staff with skills moved on.
 Some institutions outsourced support to international service 

providers.
 Paid in EUR/USD

 Some places have always had funding issues.
 Some are just hanging in there.
 NRF no longer supports the project with staff/funds.
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Capitalism of Software Development

 “3 programmers and 20 support staff”
 Graeber: half of all software developers 

have bullshit jobs.

industry

software

programmers
money
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Computer Science without Money

 The Social Dilemma
 Tech industry focus is on money
 No ethics, no context
 No human-centric values

 If we remove money:
 Fewer programmers?
 More innovation?
 More societal benefit?



 

27 of 37

eMandulo

http://emandulo.apc.uct.ac.za/
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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
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Principles of Low-Resource Design

 Simplicity / Minimalism
 Flexibility in objects/services
 Internet or No Internet
 Simple preservation / rescue
 Superimposed and hierarchical information
 All platforms
 Minimise computation / Pre-processing
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Technical Solution: Static Generation

 Store everything in files.
 Store files in directories.
 Generate and store Web pages once.

 Advantages:
 Easier to rescue.
 Easier to backup / copy / migrate.
 Failure of software does not make data inaccessible.
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Technical Solution: in-Browser Services
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No-name Software

 Toolkit to create simple archives.
 Any suggestions of names will be appreciated.

 Unfunded project (I work on it when I have time).
 Based on success of earlier projects (B&L).

 Experimental but:
 Can change how we develop systems.
 Is strongly based on resource constraints.
 At the very least, it may solve some South African problems :)



Reflections
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Reflections on Software/Algorithm Design

 Algorithm and Software design are fast evolving fields.
 But too much focus on profit-making.
 Not enough focus on human values-driven innovation.

 In low-resource environments, developmental projects suffer 
the most.
 Cannot hire skilled staff.
 No funding.

 Need to re-align Computer Science with societal needs.
 One size does not fit all.
 Context matters.
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Reflections on Computer Science graduates

 We cannot feed graduates into the Tech Industry endlessly.

 Industry is increasingly focused on training.
 “work-ready” directed training programmes.
 Less support for critical education in Computer Science.
 Less support for non-commercial research.

 If almost none of the graduates we produce can be hired to 
meet critical societal needs, where does this leave us?
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Concluding Remarks

 More critical Computer Scientists – may reduce the need for so 
many software engineers.

 More human and societal focus – going back to our roots and 
tackling crises now and designing for future crises.

 More context-sensitive innovation – better algorithms/systems 
that can benefit everyone in the world.



Thank you for listening!

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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