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APPLYING GEOSCIENCE TO AUSTRALIA'S MOST IMPORTANT CHALLENGES



Nation’s trusted advisor on the geology and geography of Australia

Geoscience Australia (GA)
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Geoscience Australia (GA)

The GA Science Principles:

‘A Framework for eResearch to enable Science

http://www.ga.gov.au/about/corporate-documents/science-principles

Relevance to Government
Collaborative science
Quality science
Transparent science
Communicated science

Sustained science capability
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Digital Science is driving change at GA

Scientific information is expected to be available on-demand.

Scientific-guestions are becoming increasingly complex.

Scientific-data‘1s growing exponentially.

Digital technologies-havereached unprecedented.capabilities.
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Geoscience Australia Digital Science Strategy 2016-2018

1. Access the right mix of skills
2 -Establish-an-agile way of working
3. tmproeve-planning and program delivery processes

«{Establish a gquantitative science platforD

5. Formatlise Digital Science leadership
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Cloud: the journey so far
On premise:

» Limited scalability
* Vanilla

» Specialised teams

Cloud provider:
« Scalable
* Reliable
« Customisable

* Quick time to production
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Cloud Enablement Team (Autobots)

James Kingsmill, Tom Butler & Laura Stanford

» Collaboration on projects

« Technical advice and workshops
« Automation and patterns

« Cloud governance

« Support GA developer teams and
Scientists in the Science Divisions
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Challenges...

Amazon EC2

/‘

*T TRINK YoU SHOWD B\g_ MORE EXVPLICIT

GEOSCIENCE AUSTRALIA [oWoH Ktralia) 2017 eResearch 2017 - Geoscience in the Cloud - Kemp et al



Infracode: Infrastructure as Code

* Source control
« Configurations
* Divide into reusable modules

 Infrastructure patterns & examples

 Code reviews

« Automated testing

« Continuous delivery and deployment

GEOSCIENCE AUSTRALIA [omom ®ce e eResearch 2017 - Geoscience in the Cloud - Kemp et al



Pipeline
Bitbucket Pipelines

mmm
g N V &

Packer Terraform

Application
AMI : Amazon Module Interface
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Server Patterns

Example builds for common usages
Security heavily baked into AMIs.

Automated tests Repository

@ buildbox
@ codedeploy
@ pocker
@ iumpbox
@ shibboleth

o simple-webserver

o tomcat-packer
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HashiCorp

Packer

“variables": {
"aws_access_key":

"aws_secret_key":

}

{

}
1

"builders": [

"type":
“region":
"source_ami":
"instance_type":
"ssh_username":

"iam_instance_profile": "fi
"ami_name": "Fusek
"associate_public_
"tags": {

"application"

“version": "

}

’
“provisioners": [
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Terraform
Infrastructure as code:

e Modular

"public"

» Codifies APIs into declarative configuration files

o webserver
region

 Allows state locking o webserver-db e

environment
owner
key_name

we bserver'efs enable_jumpbox
nat_gw_count
vpc_id
igw_id

o webserver-efs-db e e

"instance_port"
"instance_protocol"
"1b_port"
"1b_protocol"
}
}

» Platform agnostic

s/public_layer"
{var.region}"
‘${var.availability_zones}"
"${var.stack_name}"
"${var.environment}"
"${var.owner}"
"${var.key_name}"

"${module.shared.vpc_id}"
"${module.shared.igw_id}"

Example architecture:

Available at: https://bitbucket.org/account/user/geoscienceaustralia/projects/TF
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Bitbucket pipelines

Logs ¥ Download raw
GeoscienceAustralia / ... |/ Pipelines

Pipeline #25 mssn Build

© Successful Rerun

(O 18 min 25 sec » a month ago

Build setup

export TF_VAR_environment=test

terraform init -backend-config="key=$TF_VAR_stack_name-$TF_VAR_env..

28 geoscienceaustralia/autobots-terraform
~

Push by Tom Butler terraform apply

View configuration
cd tests

Commit bundle install

¢ 987@5a2

ASG Health check bugfix, ASG was setting bundle exec rake spec

health check to be EC2 which resulted in some
undesirable effects thanks - @scelton cd ../

i integrati
integration terraform destroy -force
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Monitoring & Logging 15 Grafana

(] C I O u d T rai I o Corpdata Downloads

<

« Account logs

- Security logs , ‘ T
= Al AL

8/16 8/19 8/22

 CloudWatch

== BytesDownloaded_Sum

Security |
» AMIs have security baked in
« Security well architected into our examples

« SSO functionality

» Central account access — Organisations
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Cost Management
» Cloudability — to monitor costs on AWS

* Views for each area

 Allows quick responses to issues Cldablhty

* Lambda Scripts:

* To shut down dev/test servers overnight and on
weekends

 Reserved instances used
* RDS
« EC2
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Sentinel Hotspots Quick Links ~

“ Geoscience Australia
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[ AUSCORS x e - X

< C' @ Secure | https://www.auscors.ga.gov.au 2+ I
Australian Government 2
%ﬂ Sr——— GA Regional GNSS Datacentre ﬁ Q

AUSCORS NTRIP Broadcaster

Geoscience Australia (GA) provides 1 Hz data streaming from our Global Navigation Satellite System (GNSS) stations throughout Australia, Antarctica and the Pacific.
The data is distributed via the AUSCORS Ntrip Broadcaster. Access to the data is free, however a username and password is required. The real-time data is made
available through an RTCM standard transmitted over the Internet using the NTRIP (Network Transport of RTCM via Internet Protocol).

To connect you will need:
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I Killivan

* Username and password,
¢ NTRIP client and internet access,
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iz ANVGL Portal x e - %

< C  ©® www.anvgl.ga.gov.au/gmap.html
2 . :
b, Australian Government Australian National Help Portal Subenit sositor
Geoscience Australia Virtual Geophysics Laboratory
Any Text Active Layers
radiometric national
TEGENIG neone Q ' Radiometric thorium equivalent grid of Leonora, WA, 1991/92s..
Spatial Bounds x WMS Properties.
Opacity:
Keywords x
Available Services x [3 Updato Layer on Map
Gridded Data Services «" radmap v3 2015 ratio uranium squared over thorium grid
' Web Coverage Service
« Isostatic Residual Gravity Anomaly Grid of Onshore Australia 2...
NetCDF Subset Service Base Layer
OPeNDAP Service « Google Satellite
Google Streets
PointiLine Data Services GGMQ{: :%::al
‘ Web Feature Service [:‘ World Political Boundaries

Visualisation Services

Web Map Service

Publication Date x

Cell Size x

Line Spacing x

Search Results

radmap v3 2015 ratio thorium over potassium grid
radmap v3 2015 filtered terrestrial dose rate grid i

radmap v3 2015 filtered ppm thorium grid

radmap v3 2015 ratio uranium squared over thorium grid

radmap v3 2015 ratio uranium over potassium grid

radmap v3 2015 ratio uranium over thorium grid 3

radmap v3 2015 unfiltered terrestrial dose rate grid

radmap v3 2015 unfittered ppm thorium grid

radmap v3 2015 filtered pct potassium grid 1%
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Geological Survey of
Western Australia EXPLORATION
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AusGIN Geoscience Port X e - X

Active Layers

Add Data Add 1:250K Geological Maps

Featured Data My Data Search Data Catalog

No map layers currently loaded
Search -

Mines and Mining Activity (3 items) Base Layer

® Google Satellite
Mineral Occurrences and Resources (3 items) Google Streets
Google Physical
Boreholes (2 items)

Google Hybrid
ASTER Maps (17 items) World Political Boundaries (white background)
Tenements (1 item)

Geological Provinces (21 items)
Geological Maps (5 items)

Topography and Infrastructure (8 items)

Restricted Areas (6 items)

Geophy D (21 items)

Rock Properties (12 items)

Exemplars

Imagery ©2017 NASA, TerraMetrics | Terms of Use

AUSGIN - Australian Geoscience Information Network Powered by
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All the good things: empowerment
* Internal:

« Empowering the Scientists
 Empowering the Developers
» Upskilling
« Continuous Improvement

« External

« Enabling access to GA'’s data

* Meeting our stakeholder needs
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S5 Australian Government

Geoscience Australia

Th an k yO u The Cloud Enablement Team

Laura.Stanford@ga.gov.au

James.Kingsmill@ga.gov.au

Tom.Butler@qga.qgov.au

Available at: https://bitbucket.org/account/user/geoscienceaustralia/projects/TF

Phone: +61 2 6249 9228
Web: www.ga.gov.au

Email: carina.kemp@ga.gov.au
Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609

Postal Address: GPO Box 378, Canberra ACT 2601
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