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Starting Premise on Earth and environmental science
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Evidence
1. Globally, solid Earth science data are collected b\|@
large numbers of organizations across the acadef
government and industry sectors. ,
2. Spatially, the data collected covers multiple dome
extending from the crust, through the lithosphere @
and mantle to the core. ,
3. Many observed phenomena cross national, if not |§
continental, boundaries.
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Question:
2 Keg OlyQl ¢S 62N G23SikK|
networks of Earth and environmental science researcjg
to contribute to growing global challenges such as:

A. Scarce nostenewable resources

B. Risk reduction for natural hazards

C. Fundamental research on the nature of the planet
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The last decade has seen a dramatic growth in online
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Graphic: Bruce Kilgour, GA = A Earth science datasets
~— | B3 A Online tools
A Computational power, particularly
utilising Cloud or HPC hosted data and
compute resources

Integrate
2/3/4D

Model, Simulate &
Analyse 2/3/4D

But

A There are inconsistent and incompatible
data descriptions and formats

A Software is developed locally around
specific applications and data sources

A There is a multiplicity of software
providing similar and overlapping
functions.

Acquire
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Quote from Industry supporter of a multiient project in 2004
G¢KS aAySNrfa LYRdzZAUGUNE aLISYRAa vy ghat# that 30% &ould beY
dza SR (G2 RSO@OSt2L)I 6SGGSNI YR aYIFINISNI IfI32NRGKY:
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http://www.ga.gov.au/servlet/BigObjFileManager?bigobjid=GA10041
http://www.ga.gov.au/servlet/BigObjFileManager?bigobjid=GA14928

NCI TheOneGeologfrojectg who taught me the value of collaboratic
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OneGeology'aim is to improve the WWW accessibility (including
interoperability) and usefulness of global geoscience data needed to
address many societal issues including mitigation of hazards,
meeting resource requirements, and climate change.

A Started in Brighton (UK) in 2007

A 119 countries participating as at 21 May 2018

http://www.onegeoloqy.org/
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NCI Need for community agreed standards for Interfacing and shari
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https://www.power-plugssockets.com/
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But is it also about infrastructure

AUSTRALIA
Name &
ULL UL Metre gauge
Ll
(3t 3% in) gaug
1,067 mm Three foot six inch
(3ft6in) gauge
Standard gauge
Five foot and
1520 mm gauge
Finnish gauge
Five foot three
inch gauge
Iberian gauge
1,676 mm Five foot six inch
Sourcenhttps://en.wikipedia.org/wiki/Track _gauge (51t 6in) gauge
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NCl Random thoughts on Data Infrastructu
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A Data infrastructure is digital infrastructure promoting data sharing and consumption
A (Lehnert, 2018https://www.slideshare.net/klehnert/ege2018ian-mcharglecture)

A Data includes data software, samples and models: all are integral across government, academia and
AYVRAzZZAGNE &4SO02NBR Ay 9FNIKX &LJ)I OST YR SYOANRY
recombination, reuse, to test reliability, etc

A To be shared and reusetfectively and efficiently information about data samples, methods, and tools
need to be standardized, available, and linked across activities.

A Remember: the size of the community that you can interact with is the size of the community that use:
thesamestandard 9 K2 RSUOUSNNXAYSA 6KFGO a0l yRINR WgAYaAQ
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https://deepblue.lib.umich.edu/bitstream/handle/2027.42/49353/UnderstandingInfrastructur

Seminal publications about learning from the past in Infrastruc
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Understanding Infrastructure:
Dynamics, Tensions, and Design

Report of a Workshop on “History & Theory of Infrastructure:
Lessons for New Scientific Cyberinfrastructures”

Paul N. Edwards
Steven J. Jackson
Geoffrey C. Bowker
Cory P. Knobel

January 2007

Santa Clara
University
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Common Patterns in Revolutionary Infrastructures and Data
Peter Wittenburg, Max Planck Computing and Data Facility
George Strawn, US National Academy of Sciences
February 2018

1. Summary

Societies have seen large infrastructures emerge when new technologies become available. From
history we see that such infrastructures can have a huge influence on all aspects of societal life.
Moreover, some patterns appear to reoccur in the evolution of such Infrastructures, Early wsions
about the possibilities of 3 new technology lead to a phase of creofization’ of approaches resulting in
a deeper knowledge of the technology’s pros, cons and limitations. A huge “solutions space”
emerges and fragmentation results. Some solutions are more attractive than others, but a final
phase transition occurs where the experts corverge towards broadly accepted principles and
specifications that lead to exploitation and standordization.

It appears that the *data Infrastructure” is evolving into such a large infrastructure, with a potentially
large influence on societies, Industry and sclence. In order to gain new Insights about complex
relationships in nature, societies and minds, by integrating data from different silos we have seen an

ion of (non-interop 1) solutions for data management, access and processing, i.e. we
have entered a phase of creolization. Also, we have an Increasingly clear view of the current
inefficiencies in working with data. These inefficiencies retard innovation and broad participation,
which will become even more important as billions of smart devices produce the data deluge of the
Internet of Things. Stakehoiders have begun looking for steps toward convergence that would
Increase efficiency without hampering innovation,

Comparing the evolution of the data infrastructure with the evolution of the infrastructures of
electrification, computer networking and of information networking (WW\W), we can observe that,
despite all initiatives already taken, we have not reached convergence on a set of universals that
would boost developments and create 3 momentum towards an efficient and interoperable data
infrastructure. We propose that such a set of universals could be based on the concepts of "Digital
Objects™ (D0s), persistent identifiers (PIDs), and metadata (Including data typing). These concepts
could greatly reduce current inefficiencies in data processing and open the way towards automatic
processing. In particular, the Core Data Model of the Research Data Alliance (RDA) provides a design
for a universal Digital Object Access Protocol (DOAP, comparable to IP for the internet or HTTP for
the Web) which can interconnect the many organizations of data in use today, such as doud systems,
files systems, SQL databases, no-SQL databases and so forth, The agreement on fairly simple but
potentially universal commonalities such as PIDs, DOs, and a DAOP could create the confidence for
mary developers to invest in data infrastructure building. We believe that it is time to take this step
towards convergence,
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¥ Creolization is a term used to describe the development of culture and languages. It describes a process in
which continuously new cultures/languages emaerge and are mixing resulting in a broad spectrum of them,
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