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Z%@ Setting the scene




Why use the cloud?

* More CPUs and RAM: Cloud computing can offer
flavours with more CPUs or RAM than most local
computers can offer.

* Access to high performing GPUs: Cloud
computing like Nectar offers access to high
performance GPUs

* Performance when you need it: You probably
don't need 32 cores and 128GB of RAM when
you're not analysing your data.

* You're in control: We have all experienced that

inconvenient forced update that stops our code.
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:: Why nOt? i . A" the IinQO: ComPUting has : lOt Of Iingo I have i i
. already used in the presentation that most researchers ! S
. don't need to know.
C & < mosoh““e '+ Cost and Complex Pricing: Cloud computing
N : !
Olvtq//vl: ' (especially public cloud) can be confusing and have
Rs Gp ' unknown costs making it difficult to budget for. |
\‘l\ | 9 g |
s . ol '« Data Privacy and Security Concerns: It may notbe i
R4 | : : : |
3 ! .
NET\NORK‘N : appropriate for you to use cloud computing with your :
. dataset or you may not know how to secure it correctly.:
CLOUD ' » The knowledge gap: Researchers are already experts
COMPUI‘NG " in their specific field or domain, we can't also expect !
\,\RTUN—\ZA Mo . them to have both expertise in both cloud computing S
SER\IER\_ESS . and machine learning.
________________________ "'_\_/_‘-_______________-_-_~_"___-_________A__QJ 2 < e
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So where are we
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:: Ideation to end result

Ideation

3AI and Nectar team
identified the gap for
researchers and begun to
develop project plan.

October 2024 ; December 2024

April 2025

September
2025

Conceptualised

The idea and concept was
developed and the
development of the
application was started.

Development Complete

The development of the AI
Ready Images was complete
and testing initiated with a
soft launch on the Nectar
console.

N — —
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Launched

In September, the Al Ready
Application was officially
launched and advertised by
ARDC and Intersect.

In collaboration with:

Research Cloud
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SELECT YOUR APPLICATION

e R-Studio %

Al Ready : JupyterHub >

L )

( MLflow 5

x Apache Airflow 5
@ Grafana 5

environments with Al and ML tools installed and ready to go.

This application was developed in partnership with Intersect's Advanced Analytics and Al Platform.

ARDC

05 Nectar )% INTERS=CT

Research Cloud
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:: How do we solve this?
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®g Nectar

Research Cloud

System Monitoring

DataOps

MLOps

Studio

)

Jupyter

Tensorflow
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RStudio

JupyterHub (with Anaconda)

Base Python<Environment

Pytorch

Pytorch

with Torchvision
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File Edit View Run Kernel

EEE e : c v

m / airflow [ dags /

Name -~

B CameraTraps

# example_bash_operator.py
@ example_python_operator.py
@ megadetector_processing.py

# register_megadetector.py

Tabs

Settings

Modified
3 days ago
13 days ago
13 days ago
22 hr. ago
3 days ago

Help

[7| Getting_started_with_Airflc X | = megadetector_processing.| X | +

9
10
a1k
12
15
14
15
16
17
18
19
20
2]
2
23
24
25
26
27
28
29
30
Lt
32
L
34
35
36
37
38
39
40

import os
os.environ['NUMEXPR_MAX_THREADS'] = '48'

# base libraries
import glob
import json
import logging
import sys
from datetime import datetime, timedelta

from concurrent.futures import ThreadPoolExecutor
from functools import partial

import shutil

# image tools

import exiftool

import pendulum

from exiftool.exceptions import ExifToolExecuteError
from PIL import Image

# Airflow

from
from
from
from
from
from

airflow.
airflow.
airflow.
airflow.
airflow.
airflow.

decorators import task_group

models.dag import DAG

models.variable import Variable

operators.email import EmailOperator

operators.python import ExternalPythonOperator, PythonOperator, BranchPythonOperator
operators.empty import EmptyOperator

log = logging.getlLogger(__name__)

#
# Helper Functions
W R R R S B S T R A T R R S f S R R A
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. Case Study: MLOps for model management

= mI(’ /" 3.3. C GitHub  Docs

-+ New

b

T ErDorents MegaDetector Registration @ rrovide Feedback [§  Add Description

$2 Models Runs Models Experimental ® Traces
Prompts

4 =y Sort: Created (I Columns

Model attributes Model attributes

Model name Status Created Logged from Source run Registered models
38 minutes ago [ airflow °
38 minutes ago .1 airflow ©
38 minutes ago 2 airflow
38 minutes ago .1 airflow
38 minutes ago .+ airflow
39 minutes ago 2 airflow

3 days ago 2 airflow
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Case Study: DataOps Pipeline on Airflow
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AR DO C

Australian Research Data Commons

The ARDC is Australia’s leading
research data infrastructure facility.

e To provide Australian researchers with
competitive advantage through data.

e TJo accelerate research and innovation by
driving excellence in the creation, analysis and
retention of high-quality data assets.

ARDC Nectar Research Cloud

e Australia’s federated national research cloud
providing the research community with on-
demand computing infrastructure and
software.
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.. Nectar Dashboard

Research Cleud

SELECT PROJECT

Learn more about allocations »
RESCOURCE BUNDLE &
Custom

PROJECT USAGE @

2941.29 /10000 5U

Usage Summary | Limit Summary

# Home

Project >
Identity >
Applications >

Allocations W

My Requests

Allocations | Mone

New Allocation Request: About the Project

This form allows you to request a project specific allocation on the Nectar Research Cloud. Allocations take up to 3
weeks to process. If you have any questions please create a support ficket.

If you would like to request an extension or amendment of an existing allocation, please use the Amend/Extend
allocation action on the existing allecation request on the My Beouesis page.

v ORCID Connected
@ 0000-0002-5765-6292

Is this ORCID incorrect? Sign out at orcid.org and then go to the My Details page to disconnect.

| INFO: Required fields are marked with an * sign.

STEP 1: About the project

Support Centre Services = Tutorials Request Help

& andy.botting@ardc.eduau «

All My Requests

Before you begin...

Before requesting an allocation, please ensure that you:

« meet the Eligibility Requirements for a national or local allocation
« understand and follow MNectar's Sensitive Data Guidelines

s have an ORCID and it is connected to your Nectar account

+ have the Project Information ready

s know the Chief Investigator name and contact details

s can provide the Research Grant information

+ know the FoR code to describe the research

STEP 2: Cloud resources

1. Project Details

Project allocation title * 2

Project Identifier 2

Project identifier cannot be changed after allocation is approved.

Estimated project duration * ¢

12-months v

2. Usage Information

3. Fields of Research (FOR)
4. Supported Institutions
5. Investigator

6. Project Support

7. Research Grant Information

Contact e-mail 3

andy.botting@ardc.edu.au

Generated project DNS zonename ¢

Convert trial project? ¢

Mo, start with a blank project

Steploutof 9
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ARXDC

Rsearch Chead

SELECT PROJECT

.. Nectar Dashboard

Learn mare abaut allocations ¥

RESOURCE BUMDLE &
Custom

PROJECT USAGE @
2941.29 /10000 5U

Usage Summary | Limit Summary

# Home
Project
Identity

Applications

Browse

Manage
Applications

Allocations

h

Browse Local

>

>

Support Centre Services = Tutorials Request Help & andybotting(@ardc.edu.au -
Applications | Browse | Browse
Recent Activity
Mo recent activity to report at this time.
App Category: All~ Environment: quick-env-10~ Filter Q Filter

Al Ready

Python environment with essential libraries
for data analysis, machine learning, and Al
development. Ideal for users starting the...

Details » >

O Add to Env | o Quick Deploy

& 3

v

Docker HTTPd

Apache The Apache HTTP Server, colloguially called

Apache, is a Web server application notable
for playing a key role in the initial gro...

Details » »

© Add to Env | o Quick Deploy

Mext Page

.
NCRIS “#

Mational Research

Infrastructure for Australia A ‘ D c

An Australian Government Initiative 8, ciealian Research Data Commens

The Australian Research Data Commons is
enabled by NCRIS.

incl...

Details » »

Apache HTTP Server
:h" The Apache HTTP Server Project is an effort

to develop and maintain an open-source
HTTP server for modern operating systems

O Add to Env

Docker Standalone Host

Docker is an open platform for developers

docker and sysadmins to build, ship, and run
* distributed applications. Consisting of

Docker En...

Details » >

© Add to Env

ARDC CONNECT NEWSLETTER

o Quick Deploy

o Quick Deploy

First Mame

F =
CITial

A Researcher

Docker Container

The application provides ability to create
Dochker container to deploy one of the
13,000+ apps available on Docker Hub at
https:fi...

Details » »

© Add to Env | o Guick Deploy

E‘I 9; Duply Backups

EG Simple cloud backups using a Swift
dUPlll'f’l : container and duply, a frontend for the
irpie dpliciin

duplicity incremental archiving tool. Package
author e...

Details » »

© Add to Env | o Quick Deploy

QUICK LINKS

B Dashboard Home

B PMectar Terms of Service
® MNectar Support
m
m
=

About Nectar
ARDC Services for Research
Contact ARDC

We acknowledge and celebrate the First Australians on whose traditional lands we live and work, and we pay our respects to Elders past, present and emerging.

Copyright & 2025 ARDC. ACMN 633 798 857 | Termsand Conditions |  Privacy Policy |  Accessibility Statement
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¥ Configure Application: Al Ready

Environment *

l Base Python Environment

Base Python Environment

PyTorch

PyTorch and TorchVision

TensorFlow

Generative Al and Large Language Models (LLMs)

=
Instance flavor

m3.xlarge

Key pair
andy

Availability zone *

intersect

Disk size (GB) *
100

£ environment:

Select the Python environment that best suits your activity. For
details, see https://support ehelp edu.au/support/solutions/
articles/6000280865

Host name @
my-ai-app

DMS zone

nectar-training.cloud.edu.au.

© Instance flavor:
MNumber of Instances

Mumber af VCPUs

Total RAM

- myusername

Select your desired flavor. Consider that application Password * @
performance will be affected by your choice.

Key pair:

Select the keypair to control access to instances. You can login
to the instance using S5H with this keypair after the deployment
has completed.

Username *

Confirm password * @

Availability zone:

Select availability zone where the application would be created.
If you plan to use a volume for your data, this will need match
the Availability Zone...

Show maore

Disk size (GB):

Specify disk size in GB which is going to be created from image.
The minimum size we allow is B0GE, and can be increased
depending on your workload.

Host name:

Specify a string, that will be used in instance hostname and
possible DNS entry. Just letters, numbers and hyphens are

allowed.
DNS zone:

Select DNS zone if you'd like a DNS entry created for you. A
HTTPS certificate will be provisioned for you automatically if

you choose a zone.

Username:

Provide a username for the new user account to be created. The
username should be lowercase letters and numbers only, and
must start with a letter.

Password:

Password must be at least 7 characters and contain both lower
and uppercase letters, numbers and special characters, except
single guote ().
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.. Nectar Dashboard

Reszarch Cheasd

SELECT PROJECT

Learn more about allocations »
RESOURCE BUNDLE @
Powerful

PROJECT USAGE @

1349.82 / 8000 5U

Usage Summary | Limit Summary

# Home
Project >
Identity >

Applications v
Browse >

Manage >

Applications v

Environments

Allocations >

Applications

Components

Applications

Topology

Support Centre Services =

Environments | quick-env-1

Deployment History Latest Deployment Log

Application Components

&

Al Ready

Displaying 1 item

Name

AlReady

Type

Al Ready

Displaying 1 item

App category All ~

)

&

Al Ready

Docker Container

R .
Apache
%\Tﬂhe HTTP Server

@ Drop Components here

Status Last operation

Ready Application is available at hitps://andydemol.ncs-demo.cloud.edu.au

Tutorials

Time updated

Request Help

& andy.botting@ardc.eduau «
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Host

4+ Add Component

Actions
Sept. 16, 2025, 4:41 p.m. -
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* Changes proposed to Nectar Code Review service

* Code merged into the Nectar Images git
repository

* Jenkins starts the image pipeline workflow

» Packer is used for the image creation process

* Ansible is called by Packer to apply the

configuration changes including installing
packages, deploying configuration files and
testing scripts

* Image is uploaded to the Research Cloud
(OpenStack)

» Test scripts are executed to validate the image

* Image is made public for general access

———————————————————————————————————————————————————————————————

%INTEQSECT In collaboration with: NQCtar

¢ Advanced Analytics & Al Platform
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Nectar Application

& Configure Application: Al Ready

Instance flavor *

m3.xlarge

Key pair
andy

Availability zone *

ardc-syd-1

Disk size (GB) *
100

Instance flavor:
MNumber of Instances

Mumber of VCPUs

Select your desired flavor. Consider that application
performance will be affected by your choice.

Key pair:

Select the keypair to control access to instances. You can login
to the instance using SSH with this keypair after the deployment
has completed.

Availability zone:

Select availability zone where the application would be created.
If you plan to use a volume for your data, this will need match
the Availability Zone...

Show more

Disk size (GB):

Specify disk size in GB which is going to be created from image.
The minimum size we allow is 60GB, and can be increased
depending on your worklead.

* Provides simple interface for user to choose the
properties of their environment

* Generates orchestration stack that provisions
cloud resources (Virtual machine, Volume storage)

provisioning and HTTPS Let's Encrypt certificate

5%
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Cloud Service for deploying applications

Boot-time provisioning scripts to handle user
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