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Square Kilometre Array
“The world's largest and most powerful telescope”
Biggest of big data problems ever

Introducing...Exascale
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How does SKA1 compare with the
world’s biggest radio telescopes?
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The Square Kilomeatra Array [SKA) will be the world's largest radio A telescope's capacity to recene faint signals - called sanstaity - depends on its The collecting area is just ane aspect of a balescope’s capability though. Arrays
telescope, revolutionising our understanding of the Universe, The SKA will be collecting area, the bigger the better. But st Bke you cant compers radio like the SKA have an adventage over single dish telescopes: by being spread
built in two phases - SKA1T and SKAZ - starting in 2018, with SKA1 tedescopes and optical telescopes, comparison only works between telescopes over long distances, they simulate a wretual dish the size of that distance and so
representing a fraction of the full SKA. SKA1T will include two instruments - working in simsar frequencies, hence the different cabegories above. can see smaller details in the sky. this is called resolution.

SKAT MID and SKA1T LOW - obsarving the Universe at different frequencies.

weww.skatelescopeorg [ Squere Kiometrs Array ] @SKA telescope 5§ Yl The Squere Kilomatre Array
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Exascale?

A billion billion calculations per second.

Exascale? 10'® = number of stars in 3 million Milky Way
galaxies
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How hard can it be?

Power-constrained Exaflop (10" 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
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Martin Fink - CTO HP Enterprise

“HP is doing the project because it believes open source

n»

has "won'",

These are not words we hear in New Zealand very often...
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Not in New Zealand?
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“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
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Collaborate, be open, be free

openstack’

CLOUD SOFTWARE

ﬁ% @ ceph
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Introducing OpenHPC

(’ OpenHPC ABOUT US ~ DEVELOPMENT ~ SUPPORT ~

Community building
blocks for HPC systems™
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HPC4Health Technical Director / Systems
Architect

The HPC4Health's mission is to make high-performance computing accessible to health-care providers.

Together we are building the engine that will help make personalized medicine and diagnostics a reality.
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“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.”
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Who is using OpenStack?
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NASA and Rackspace - 2010
10,000 Members

200 sponsors

Catalyst a core contributor
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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
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Portability and reproducibility
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Portability and reproducibility

Bare metal Virtual Machines Linux Containers
(Docker)

open source technologists catalysti4



Portability and reproducibility

Orchestration
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An ocean of
user containers

— L |

Kubernetes

Master

Node Node Node

L ),

Scheduled and packed
dynamically onto nodes
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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

open source technologists catalyst(4



open source technologists catalysti4



