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Architecting Research Data Experiences for Scale

Aligning Infrastructure Intelligence with Data Taxonomy in a Distributed, Resource-Constrained
Research Landscape




RESOURCE CONSTRAINTS - Decisions driven by resource constraints

IMPERATIVE: deliver more for less!

CSIRO researchers hrace for
hundreds (= powERD BY MOMJM

Australian National University announces more

eResea rch “Look at the UOW's books and you'll see massive ca job cuts as it seeks to save $250 million Student ca pS

there was a $39 million deficit, but their spending ot 2 ByAdamshirley  Universities

teams u nder The nation and domestic travel were enormous, and these are i N | |fted but Stl | |

research Pl pefore you cut staff. .
pressure i warned hul T | exist

| “Anyone who's run a business knows if you cut clos¢
Joseph Brookes The loomir Y y

Senior Reporter ) to have to reduce services, but University of Wollon
resourcing - . . .
claiming services will stay the same even after job ¢
roles last y

enterprise | o i
“UOW management claiming ‘look we've saved 60 j¢

the number of people they’ll sack from 185 to 124, tk

Fu nd | ng rel |ef |S that really upsets the community.”

Risk of wasting

£ . f'.’ o
the opportunity
tem po rary This is just the latest in what has been a long string | (ABCNews: Adam Shirley)

universities in 2025, with Monash University, Deakin to tranSfO rm
abc.net.au/news/anu-announces-more-job-cuts-... ° /¥ Share

University, and the Australian National University all
related issues.

The Australian National University (ANU) is planning to cut
another 59 jobs in its bid to save $250 million by 2026.

The additional job losses come on top of the 41 proposed job
cuts announced last month.
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DISTRIBUTED - The Future of Research Isn’t Tied to a Campus

4 )

Research is no longer bound by
walls or borders

Australian institutions need to grow
“pop-up campuses” and virtual

collaborations around the world
\\

Every jurisdiction brings unique data
laws, ethics rules, and infrastructure
challenges

" J







DATATAXONOMY & the RDM challenge

Fragmentation, Lineage, and Provenance Gaps

‘Despite guidelines that require researchers
and institutions to manage //1c rcicniion or
disposal of research generated content, such
management decisions rarely occur resulting in
an accumulation of poorly understood and
rapidly growing data holdings. o of which
might be valuable, and some of which might be
digital research debris”

Business Intelligence and Reporting of Research
Data, Nov 2023, DOI: 10.5281/zenodo.10076883
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DATATAXONOMY & the RDM challenge

Fragmentation, Lineage, and Provenance Gaps

Siloed systems

Inconsistent lineage & provenance

Weak integration

Taxonomy and metadata inconsistencies

Researcher adoption hindered
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Frameworks, Taxonomies &
Collaboration
National and Global Alignment in Practice

« ARDC National eRDM Framework

10 primary and 9 secondary elements

 RDA global standards

Provenance, metadata, data citation

* QCIF’s ReDBox

Aligning local RDM to national metadata schemas

 Taxonomies = “digital Rosetta Stone”

Interoperability, inter-usability

* Open-source tools
Shared backbone Kafka, Postgres, Clickhouse, OpenSearch, OpenMetadata

* Intelligent Data Infrastructure

Composable, scalable, policy-driven, cost optimised, cyber-resilient
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Metadata pools with immature
integration & orchestration
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Research Data Box

©—— Hybrid Cloud Data Fabric




Research Data Taxonomy - The Common Language
Fix the way we describe and map research data before we scale globally

* A national (and globally mar_)pable) taxonomy gives T — iy o
research data shared meaning e ——

Risk Org Unit Other
* It defines not just what the data is, but how it must —
be treated—across domains and borders o s i i e el —
Animal Research Discipline Mediated
* Enables automated mapping between national and Funding source Glosed

Data Publishing Unpublished

international schemas oy o e

Personal Information Ownership Frequency of use Cost
Benefits

Not personal Information Ethics Active
Privacy Inactive

An addressable resource reference Permanen

Within Maximum Retention Period Internal

(permalink URL) accelerates research WS ——— Extoma
by making data machine identifiable Mo Rtenon Pt g | " Dooeebyfesees

Coursework

and readable
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Research data taxonomy - bringing together user needs and infrastructure

Taxonomy needed for linkage

eResearch Data Lifecycle eResearch Data Infrastructure

Org U

=
Open

Abariginal and Torres Strait Islander Research i Benefits

I Research Content
N Embargso

Animal Research Discipline Mediated
No ethics approval Funding source Closed
Data Publishing Unpublished

Frscuency o e

\

Personal Information Ownership
Not personal Information Ethics Benefits
Privacy

Risk

Transformed Optimised

ACCESS & experience value

I

I

I

| 5 i

REUSE n - : i
B 0 . I

I

I

|

2 Internal
- B : p——— Within Maximum Retention Period RS Automated
CREATE < DATA CYCLE ELEMENTS Within Minimum Retention Period Extomal evice g transparent
N : 2 i
g H No Retention Period Higher Degree by Research catalogue %’ H policy
2 H 3
ANALYSE & Research Data i <
Banefits Service 3
COLLABORATE A o -1
i functens & =
Risk @ H
Workload g Intelligent Data Infrastructure 4 Platiomn
i 3 Cyber-resilientworkloads, m =
traceability &3 transparent workload optimisation & data functions
movement, data infrastructure services,
Predictable elasticity, hybrid cloud capabilities
‘ performance (@] Hybrid Cloud Data Fabric
a ow : R cost

Hosting
environs

Australian Research Data Commons. (2023) Research Data Management Framework for Institutions.
Viewed online at: http://doi.org/10.5281/zenod0.6392340
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eResearch IT is still a hot mess!
Case study — Academic organisation with global campuses, yet severely impacted by funding caps

Taxonomy not
eResearch storage workloads standardised
performance and cost impacts

* Compute and storage workloads
are not balanced between cost and
performance

RRRRRR

. * Metadata not in place to link
= research assets to underlying
storage

eResearch compute workloads
performance and cost impacts

L P WL NaRIS * Adhoc descriptors, not all data

aligned with research taxonomy

o Enisene I 1 - No scalable architecture to address
e LA data for diverse compliance

requirements

* No safe, efficient way to share
research data
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ACTION #1

GET OUR

INTELLIGENT INFRASTRUCTURE
REFERENCE MODELS

AT NO COST



Architecting Research Data Experiences for Scale
Intelligent infrastructure responds dynamically to changes in data attributes using approved policies

®o_O0
| sca P11 P11
* Researchers get consistent
access and Collaboration Secure, sovereign data gateways
experiences anywhere P YN

* Infrastructure teams deploy
new environments
repeatably and securely

Tenant 2 Tenant 3

 Virtual and physical Tenant 1 |
implementations functionally
indistinguishable ' =

Applications Service Lévels

* |nstitutions maintain
sovereignty and compliance
while enabling rapid
innovation

Compute Service Levfels

Data Protection Service I%.evels

Service Management
Service Orchestration
Service Analytics
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Object Service Levels
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Intelligent Infrastructure - Making Compliance Automatic

* Infrastructure
aligned to taxonomy
enforces
gOve rnance R Monitoring, alerting, reporting, self-

healing

automatically

Private Cloud

C PO“C'eS fO”OW data Consumers i Execution Servi Orchestration L

- of Policy ce E>
as it moves between O Cata o 5
Q

i I i (LTI 11
institutions and (X) @ sesssw ]
o (o] <
. ; s
CO u n trl eS R h Consumer inputs Entitlements drive Based on requirements, Automated_ workflow Public Cloud %
Resear Data e sences ot seses B

ssist.

placement

* Multi-tenant, hybrid-
cloud architectures
enable rapid
deployment of new
research nodes
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Architecting Research Data Experiences for Scale

Aligning Infrastructure Intelligence with Data Taxonomy in a
Distributed, Resource-Constrained Research Landscape

Data Taxonomy

Infrastructure
Intelligence

Transformed
experience

Common
service
catalogue

Service
functions

Workload
traceability

Predictable
performance
& cost

Al & Data Pipelines

Intelligent Data Infrastructure

Cyber-resilient workloads,
transparent workload optimisation & data
movement, data infrastructure services,

ABajens anjep 221AI9S
$21U33 2 2oue||dwod ‘AJldnoasg

elasticity, hybrid cloud capabilities

D Hybrid Cloud Data Fabric
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._e Hosting
environs

Optimised
value

Automated
transparent
policy
engine

Platform
functions

A New Approach for Scalable, Responsible Research

Resource-
constrained

Distributed



New research infrastructure architectures lead to improved outcomes

TYPICAL GEN Al TECH STACK

Data Ingestion & Pre-processing

Training & Evaluation

ﬁan On-prem / Edge O Cloud -=--+ Data movement

Deployment & Maintenance

< )
[ )

4
Gj T ., Output
4 to user

Model evaluation

& experiment
tracking

High

- response
Cloud deployment time

Input /
Model prompt
monitoring
tools

[::] L]
i i Haf
On-prem storage e[fé"r i 6 On-prem
(proprietary data) : centralized
, storage + GPUs
4 Data lake / 4
warehouse,
Ej 9 Object storage
O i8]
]
o3
o3 3
Cloud storage oo Model
> 2 frameworks
Q
Labeling
Open-source datasets
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' OUR STRATEGY FOR THE NETAPP DATA PLATFORM

From Unified Storage to Unified Data Model

Data Governance Data Transformation

pateitAl  DATA MANAGEMENT SERVICES RZEEEE

METADATA ENGINE

Custom annotation
and tagging

Active catalog

I NetApp
INSIGHT

Unified Protocols

UNIFIED DATA STORAGE

Security

Data Management Data Mobility



ACTION #2

REQUEST AN

ERESEARCH WORKLOAD ROl
OPTIMISATION ANALYSIS

AT NO COST*

* subject to qualification



Review, identify and optimise workload performance, minimising risk and cost
Improving eResearch experiences and recovering significant budget for reinvestment in the future

Taxonomy not
eResearch storage workloads standardised
performance and cost impacts .

Data Strategy & We identified
Workload
Optimisation * $1M potential savings
Analysis for * 100s at-risk workloads
eResearch * 8 actionable insights

eResearch compute workloads
performance and cost impacts
S — o ros

in 3 months

Resource constraints are our reality. But we must still optimise the value of eResearch investments
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ACTION #3

TEST DRIVE

INTELLIGENT WORKLOAD CLONING
FOR Al & ERESEARCH

AT NO COST



Low-hanging fruit for eResearch Data - data cloning you can explore today!

Generate, track, trace and delete data clones safely by policy — effectively govern
Rethink data strategy — extreme agility, efficiency, cost-effectiveness

e=mm Accelerate research processing cycles <

Immutable Zero Copy \ - ! Results
C I O n e ource Data ata Ingestion r use Data Analytics & isuali: ion
Ingested Zero Copy \ |
data Clone i Results
ource Data ata Ingestion rehouse ata Analyti isualisation

i str . -
Zero Copy \ :
Cl = Results
one
ource Data ata Ingestion Data Storage & Warehouse isualisation
Processing

Optimise cost & manage risk

Optimise time to value
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Rapidly
merge
results



Future
Agentic Al prompt:

“Cost analyse 50 clones of volume X for parallel analytics for 6

months. If TCO <10% of research budget, automatically clone
volume X and attach each clone to this list of mount points”
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DATA TAXONOMY
INTELLIGENT INFRASTRUCTURE
DISTRIBUTED, RESOURCE-CONSTRAINED

ACTION 1: GETTHE REFERENCE MODEL
ACTION 2: ANALYSE YOUR WORKLOADS
ACTION 3: EXPLORE DATASET CLONING



NetApp
eResearch Data Workshops

Address data challenges
Innovate with new technologies
Deliver improved value

benjamin.wu@netapp.co



THANKYOU

benjamin.wu@netapp.com
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