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BIG Data Revolution - Global Shift o &

e Big Data Revolution —fuelling a global change

WE’VE DECIDED
To TAKE BIG

* We are at the beginning of a new information age NEXT LEVELY
* Driven by;
* Cheap internet connectable sensor technology

e Massive connectivity jump — internet expansion 2005 (1B users) —
2018 (4B users)

e Organisational culture change to more open sharing of data and
information

© D.Fletcher for CloudTweaks.com

Resulted in access to massive amounts of data —

Big Data!




Big Data Revolution — Some Stats

e 90% of the world’s data has been
created in the last two years B
alone.

EVERY DAY WE CREATE

900% OF THE
WORLD'S DATA
TODAY HAS BEEN
CREATED IN THE
LAST 2 YEARS

BYTES OF DATA ALONE.

* Most companies only analyse 12%
of the data they have.

* By 2020, there will be more than
50 billion smart connected
devices in the world, collecting, e etk whi ot wenil v
analysing and sharing data. ™

the height of on top of one another.

* Bad data costs the US $3.1 Trillion annually.
* |oT will save consumers and businesses $1 trillion a year by 2022.

https://www.attunity.com/blog/10-eye-opening-stats-about-the-growth-of-big-data/



Big Data — The Insight

* Not just about collecting data for data’s sake MINING Foz DEEPERZ INSIGHTS

I THINK WE BROOCHT

e Large scale data access supports the capacity
for large scale analysis

* It’s not all about data resolution L P PR O

[ " /BEEN THERE... SEEN Tim_ ST ;'_,j;"i,c
* [t's also about finding relationships between
different data sources...

Analytics + Data allows us to see NEW
patterns.....




%Z//////j////////////jy is this important? 03\‘
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e Access to data and analytical techniques is driving significant
improvements in many other domains;

Breast cancer affects 117 out
1000 Queenslanders every year.

What if | told you we could improve
detection rates a further 16% by
simply using the same data more

effectively...”? What if we could save 10% of

Queensland Rail's $1.1B annual
operating cost by just collecting
and using data more
effectively...?




%////////////////////////////Some Examples

* Some of the massive opportunities in just using data more effectively...

* Google Analytics has improved the breast cancer detection rate from 73% to
89% in the US - using biopsy data and machine learning

* Norfolk Southern (an eastern US rail network provider) optimised it's network
and it saved the company 200 million dollars per annum — using sensor data
and machine learning.

* |t's a big deal in other domains too...




Geoscience Data Modernisation Projeco - @

e So what does this have to do with Geoscience?

* The “Big Data” global revolution is driving change in the
Geosciences just like it’s driving change in healthcare,
logistics, insurance, advertising — the list goes on....

* Even greater focus on the use of data in exploration

* Leveraging big data analytical techniques for geoscience .gf
problems "u':';f:

* New insight from old data - E

e Data and insight underpinning decision making — better ménageﬂgnt =
decisions -

e [n turn this drives;

e Change to improving accessibility, quality and reusability of our
existing data and information

* To fuel analytics programs more effectively




Early Adopters O

* Already being embraced in the geoscience world...

* Using data and analytics GoldSpot Inc. was able to find 86% of the existing gold deposits in the
Quebec Abitibi, but only needed 4% of the total surface area to do so.

* Earth Al —developed machine learning software which generates precise exploration targets in
previously unexplored areas.

* Access to both novel data sources and analytical power gives us;

e Gives us the ability to explore more challenging areas — especially when the potential target is
undercover.

Success requires smarter ways in not only redefining how we
use data, but how we manage and curate it to ensure it can
be used for geoscience problem solving.

80% of the effort is in data management!




GDMP — Data for Discovery O -~ @

GDMP will deliver a smarter way to manage
and access GSQ custodial data.



Operating model

Our

Our role

services

GSQ’s Strategic Direction

Value created

Enable disruptive Foster
change innovation
Provider and custodian Geoscience
of data and knowledge intelligence

GSQ MISSION :

Value added Value shared
Increased
collaboration + State of
Queensland
+ Resource sector Data dri‘j’e” Secure investmentand
exploration responsible development

@ for Queensland

Data creation
and curation

Focus our skills, technology and
data to enable industry success.



GDMP — Data for Discovery O &

GDMP supports the GSQ vision to ‘enable
industry success’ by making every possible
niece of GSQ custodial data available.







%//////////’%%%e the current challenges? O?\‘

ACCESSIBILITY ¢ Industry can’t access all of GSQ’s geoscience data

( Data quality is highly variable

¢ We can’t unlock the value of our data

{  Cost of maintaining multiple systems is unsustainable




/////////// a Management Lifecycle O?v

Data unstructured Poor data quality Multiple, fragmented Multiple data Low volume of data Manual extraction,
& locked in PDF with minimal QA expensive data stores catalogues available to industry variable analysis

EXTRACT/

>TORE ANALYSE

v v v v v v

Data itemised & Data validated at Single, low-cost, Single catalogue >90% of open data APls, open integration,
well structured point of entry flexible data store of all data available to industry advanced analytics

FUTURE STATE



%////////////4%@) risk, cost, duplication O?“

Unsupported technology

Internal use only MERLIN

7

Unsupported technology

Duplicative system,
expensive data storage

Duplicative system
Internal fuse only

Unsupported technology »

Redundant system on
unsupported technology

A8TB of uncontrolled data
on expensive storage

~

GSQ Data (NAS)



%//////////////////ata Lake Concepts

Z

o ‘
@
Find insights in data

Interact with the data via ,
spatial, textual, graph, 3D

Optimise, enhance, DATA PROCESSING

cleanse & curate data

Al that learns from data, and
identifies patterns & insights

MACHINE
LEARNING

v

Index all digital
& physical data
Human, computer &
cloud data access
Store every piece of
data as an object




STANDARD

ISED DATA

SCHEMAS

= A DCAT2 master schema to
describe all data objects

= Extensible geoscience data

schemas

= Schema validations

[ Catalogue ]7 Resource

[ Concept ]

BEIENE

\ J

Distribution

~——

Vocabulary: Rock Types
= jgneous
= Adakite
= Alkali feldspar granite

= Basalt
* ‘Aa
= Pahoehoe

//pid.geoscience.gov.au/sample/QG123

LINKED DATA

= Connects related data that
wasn’t previously linked

= Subject-predicate-object
= Human and machine-

readable



Linked Data

We can infer relationships:
Show me all the assay data

Geometry | from company x

Borehole

Dataset

Mineral

Observation
Assay data occurrence



GDMP Pilot

* GDMP industry pilot will be released June 30t

* Focussed on seismic and geochemistry data
* 800+ seismic surveys

 Complete geochemistry database

e Users will be able to search for and download
data

* Great feedback opportunity!




Pilot progress to date

EXTRACT/
ANALYSE

RECEIVE/

GENERATE >TORE

' FTP fi
EPM report LAS file Pilot data lake CKAN data catalogue Data catalogue transfer

form prototype validator Vocabulary manager File gateway

'Queensland Government 'Queensland Government
o S B vues orpezaons G oo | SIS

Depariment of Natural Resources, Mines and Energy Depariment of Natural Resources, Mines and Energy

€ ttps. form-t
* EDIT MODE # Datasets # Datasets
]
]
]
]
]

Filter by location Filter by location

CR s i +Jor PARINSCUL

AUSTRALIA 15 datasets found Orderby:  Relevance AUSTRALIA 15 datasets found Orderby:  Relevance

Y Organizations Y Organizations

¢ csogD csa €D
AGSS 1359

Y Groups Y Groups

Airborne Elect

Summe

| ‘ S3 Bucket

[CXZIZSE Land resource areas - Central Highlands
Introduct




Why is GDMP ditferent? O .

As-Is To-Be

Variety of geoscience subjects - Standard representation of concepts
Many different data structures - | inked data structures — standards based
Diverse terminology — Controlled vocabularies

Data quality issues - Data quality metrics, quality assurance
Data trust issues - Data provenance recorded

Multiple metadata repositories - One metadata repository

Multiple data stores - (One data store

Database primary keys, composite keys === Universally unique persistent identifiers

Complex database for metadata & data == Metadata in database, data in object store

Closed system inhibits data sharing = (QOpen system, federated search
E—)

Designed for humans Designed for humans and computers



Why is GDMP technically different? O &

Database/Data Warehouse DEICRELG

* Expensive data storage * Low-cost, high volume data storage

e Technical skill to create data relationships e Can infer data relationships

* Schema on write * Schema on read

* Vendor lock-in system * Mostly vendor-neutral system

e Can store structured data e Can store structured, semi-structured &

unstructured data



't’s all about data discovery!

Every data Is described
object by metadata
Against a
controlled
vocabulary

Metadata is
validated

Qf—

O e

| =

| =

Q @ For easy data discovery
*
*

T

Resultingina
high quality
\ data catalogue

=58 B3

And a data
store with
integrity



Opportunity statement O &

Optimise the geoscience data ecosystem
(people, process and technology)
to unlock the full value of data
to enable exploration success




