
  

The Square Kilometre Array. 

The open source way?
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Square Kilometre Array

“The world's largest and most powerful telescope”

Biggest of big data problems ever

Introducing...Exascale



 

 



 

 



 

 

Exascale?

A billion billion calculations per second.

Exascale? 1018 ≈ number of stars in 3 million Milky Way 
galaxies



 

 

How hard can it be?

Power-constrained Exaflop (1018 flops per second) 
computing requires highly efficient systems

'reasonably achievable’ COTS Exaflop computing could be 
15 to 25 years from now

Moving data costs a tremendous amount of energy

It is likely that the software will ultimately require large 
scale internationally collaborative development (100s to 
~1,000+ staff years), even with reuse of codes and OTS



 

 

Martin Fink – CTO HP Enterprise

“HP is doing the project because it believes open source 
has "won"”. 

These are not words we hear in New Zealand very often...



 

 

Not in New Zealand?



 

 

“No open standard for the raw infrastructure, poor resource 
sharing across organisations, imposes a tool or process on 
researchers, real time data interaction is a hack, poor 
isolation (dependency hell), no thought about containers, 
poor portability.”

Bruno Lago – GM Catalyst Cloud



 

 

Collaborate, be open, be free



 

 

Introducing OpenHPC



 

 

HPC4Health Technical Director / Systems 
Architect



 

 

“We use cutting-edge HPC, virtualization, and networking 
technologies such as OpenStack, Infiniband, and Docker to 
provide a secure computational environment for 
biomedical research to our members.

This position would be working on the development, 
deployment, and support of the HPC4Health cloud 
environment.”



 

 

Who is using OpenStack?



 

 

NASA and Rackspace - 2010

10,000 Members

200 sponsors

Catalyst a core contributor



 

 

Covering all layers?

● Infrastructure - OpenStack, Kubernetes

● Storage - CEPH, HDFS, Swift, Nyriad

● Data Warehousing - Trove, ImpalaDB, Hive, HBase, InfluxDB, ElasticSerach

● Extract, Transform and Load (ETL) - Sqoop, Logstash, Fluentd, PDI, MAPR, 

Spark, Oozie, OpenRefine, OpenCPU

● Analysis, Visualisation, and Data Product Delivery - RStudio, Shiny, Jupyter, 

DKAN

● Advanced Analytics - Spark MLib, scikit-learn, R, Weka



 

 

Portability and reproducibility



 

 

Portability and reproducibility

Bare metal Virtual Machines Linux Containers
(Docker)



 

 

Portability and reproducibility

Orchestration



 

 



 

 

Ansible - Automation

“Ansible is a radically simple IT automation engine that 
automates cloud provisioning, configuration management, 
application deployment, intra-service orchestration, and 
many other IT needs.”

Now with OpenStack support



 

 


