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Just who is this guy?

● Currently Senior HPC DevOps 
Engineer at University of Melbourne 
since 2015
● Has also worked for the Victorian 
Partnership for Advanced Computing, 
Ministry of Foreign Affairs and 
Cooperation (Timor-Leste), Parliament 
of Victoria etc.
● Has done some teaching to some 
researchers around Australia, written a 
few books and journal articles. Have 
given a few presentations. Have 
attended Multicore World a few times. 
● Degrees in politics, philosophy, 
sociology, technology management, 
project management, adult and tertiary 
education, information systems etc.



  

Beached As!

● A fundamental and continuing issue 
that confronts research computing is 
the increasing size of datasets and the 
complexity of processing them.
● There was an increase of 23% per 
annum increase in information storage 
from 1986 to 2007, and a 28% increase 
in bidirectional telecommunications 
(Hilbert, López, 2011). Expectation that 
global data volume will have increased 
by an order of magnitude (4.4 
zettabytes to 44 zettabytes) from 2013 
to 2020 (Reinsel et al 2017). 
● Sometimes predictions are incorrect 
when "big data" collection systems are 
delayed or abandoned e.g., Square 
Kilometre Array [3]



  

It's A Multicore World!

● A major problem that faced the 
processing of data is the heat/clock 
speed issue. Clock-speeds flattened in 
the early 2000s. 
● This provided the impetus for the 
development of multi-core and multi-
processor systems and the rapid 
development of parallel programming 
techniques (OpenMP, MPI) in the 2000s 
and improvements in scheduler 
technologies in HPC.
● Then the adoption of GPUs for a 
subset of general purpose parallel 
computational problems and 
associated programming languages 
(e.g., OpenCL, CUDA).



  

Always Blow on the Pie

● New Zealand's size might suggest 
that "big data" is less of an issue, or 
that solutions can have positive effects 
(e.g., developement of the Virtual 
Health Information Network (VHIN) 
from Statistics New Zealand. [4]
● Biosciences are critically important 
for New Zealand's economy (top seven 
exports, and nine of top ten, by 
revenue [5]), environment, and social 
well-being. Hence the recently 
development of Genomics Aotearoa [6].
● There is also the effects of climate 
change noted by Environment 
Aotearoa 2019 [7] which also identified 
various extinction risks, river and 
stream pollution, the loss of productive 
land from suburban expansion..



  

Fundamental Rules of Technology

● Putt's Law: "Technology is dominated 
by two types of people: those who 
understand what they do not manage 
and those who manage what they do 
not understand."
● Putt's Corollary: "Every technical 
hierarchy, in time, develops a 
competence inversion."
● Archibald Putt, "Putt's Law and the 
Successful Technocrat", 2006
● A charitable explanation is that this is 
simply a function of time available. But 
it does have very real (and damaging) 
effects! 
● The problem is ignorant desire 
(tanṇhā), which results in suffering 
(dukkha). 



  

The Desire for Simplicity

●  Researchers and managers 
sometimes express an ill-founded 
desire for simplicity in terms of 
interfaces.
● Quote of the ARDC 2019 conference; 
when asked the question: "Shouldn't 
we build more modern tools than using 
30 plus-year old commands?" Hugh 
Shanahan (Professor of Open Science 
at Royal Holloway), responded with 
"Oh get serious and grow up".
●* The choice is "dumb-down the 
interface" or "skill-up the user". 
Interface improvements do help with 
visualisation of simulations, where 
complex processes can be automated 
and abstracted to an an intuitive action 
[8].



  

The Desire for Wealth

● IT managers and researchers are 
often impressed by the offers by 
packaged (cloud-based) vendor-
products which are feature-rich.
● Often introduced to satisfy existing 
business requirements or research 
workflow. However there will always be 
new business requirements or 
workflow. More complexity means 
more fragility.
● Instead of "complex and fragile", what 
should be adopted is the "minimal 
viable program" approach, which can 
extended in an adaptable but modular 
fashion; "simple but durable" for 
complex problems.



  

The Desire for Stability

● It is also natural to want to avoid 
problems that aren't simple. Politicians 
are particularly prone to this. 
"Avoidance" however is a maladaptive 
coping mechanism to the changes that 
occur around us.
● As a personal interest, the Australian 
case of the Bramble Cay Melomys is 
used as an example. Surveys in 1998, 
2002, and 2004 estimated a population 
of less than 100; surveys in 2011, 2014 
and a rescue mission in 2015 found no 
trace of the animal - the first mammal 
extinction due to climate change. The 
Australian government formally 
announced its extinct status on Feb 18, 
2019, now known as Bramble Cay 
Melomys Remembrance Day.



  

Grasping the Ongaonga

● There has been some excellent recent 
technologies which are really helpful:
- FastX and Open OnDemand for 
RStudio and Jupyter Notebooks., to 
provide visual and interactive 
environments with speed.
- Singularity and Shifter for 
containerisation., to provide FAIR data 
and entire software stack for 
reproducibility.
- Optimised software build 
environments with common public 
respositories such as EasyBuild and 
Spack.



  

What We Do In The Shadows

● Users need to be trained; target zone 
of proximal development, apply 
advanced adult education (andragogy), 
structured and embedded 
competencies, etc.
● Need to collect the data (NIWA), 
provide the compute (NeSI), storage, 
and network resources, the engineers 
to operate the systems, and the 
researchers to carry out the studies. 
e.g., Co-ordination through New 
Zealand Carpentries.
● Example from University of Waitako 
stepping out of the "shadow 
curriculum" (Jo Lane) with a scientific 
computing course of with short 
assignments and self-directed mini-
research.
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