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Standards: should be 100% cloud
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Standards: existing

T84rGCE_Xal/AAAAAAAABLM/Wp2nXaTvrEc/s1600/Amsterdam+086.jpg

Use proven and existing
technology, avoid being
Guinee pig for too new
standards. netCDF:
made first in 1989.
OGC standard in 2013.

http://www.bnr.nl/incoming/621827-1301/fyra-578.jpg/ALTERNATES/i/Fyra-578.jpg

The Dutch ordered hispeed trains using the latest EU ERTMS
standard. It failed and the trains were returned. The Dutch did
not use older standards as back-up, even thought these old
standards already work. The Thalys uses a range of standards.
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Standards: 1 earth, 1 coordinate system

Google Earth overtook all GIS sciences and standards with Google
Maps and open 3D kml: use only GPS WGS84. And UTC for times.

Enormous complexity of an
earth-centered system became
simple with a sun-centered one.
Occams’ razor at best.

Coordinates become easy when
you ignore country-based earth
systems that try to make earth flat.
Use a global system for a sphere. 4

06-map-anatomy.html

s/s

n-system:

ntials-of-geographic-informatiol

https://saylordotorg.github.io/text_essel



Standards: flat earth standards

If you are forced to
use a flat-earth
coordinates, pick one
from the global EPSG
list.

The EPSG code
database made first
by oil & gas industry.

Only later is was
adopted as a
standard, because it
works.

Still in 2015 the Dutch government has 5 ways
to map coordinates. Which one to choose ?

NONE. Use GPS + WGS84. The Earth is round
!
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Standards: metadata

ESRI ArcGIS ASCII “standard” would fail at high school physics exam.
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Standards: quantities (F), units (N)

Use quantities and units from
internationally agreed-upon lists.

Chemicals: CAS
Species:  WoORMS
Quantities: PO1 or CF

CF standard names + units
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Standards: accuracy
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Community: as large as possible

ads/2013/01/telescope..jpg M an n e/CO aStal Scal eS

6400 km:
North Atlantic
Oscillation (NAO)

gap 10% > 10*t

tech.net/wp-content/uploads/2011/03/RADARSAT2-satellite.jpg

Water scarcity
Flood protection
Water pollution

Jims for biobankingL.png

http://upload.wikimedia.org/wikipedia/commons/2/22/
Da_Vinci_Vitruve_Luc_Viatour.jpg

CERN
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mud particle
64 um
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Philosophy
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Community: social events/training

@ Mictosoft, Schiphol
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Community: global workplace

Decline due to
GIT taking over
svn as standard.
Standards have
life cycle too!
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Philosophy: data = raw data + tools
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Philosophy: data = raw data + tools

scripts

tailored
— data
under version control

http://static.nl.groupon-content.net/25/05/1333050000525.jpg

ss.com/2012/09/eazie5.jpg http://cdn.chud.com/a/af/afdcafa0_2601_vegetable_lo_mein.jpeg
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Philosophy: good process > good result

CMIP5

lInl.gov/cmip5/
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Philosophy: good process > good result

Any company needs audited ISO 9001 workflows as a license to operate.
Science gets away without being audited on workflows. This needs to change.
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Philosophy: tool version control

Graphical workflow tools instead of scripts
e VisTrails https://www.vistrails.org

e Taverna http://www.taverna.orqg.uk
 Kepler https://kepler-project.org
e« CWL: https://qgithub.com/common-workflow-lanquage
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Philosophy: tool version control

Are you Peanut butter Principle Proof? (PPP)
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Philosophy: tool testing
We scientist need to work I]ature .COoMm

On Sharlng Our anaIySIS The world’s best science and medicine on your desktop
tools for reproducibility,
lineage etc.

Use standard unit test for
your scripts.

Before you apply them to
your actual raw data

- Mass conservation
- Positive definite
(concentrations)

1
3 00 M el Bsbivars Limitad M Aghes rismed

http://www.nature.com/news/2010/101013/full/467775a.html
%
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Philosophy: ETL > ELT

Classic Business scripts: ETL

» Extract: raw data
» Transform: to standard data (SQL, netCDF)
 Load: these standard data

In Big Data, Business are moving to noSQL Databases.
This implies a swap of T and L, and skipping of standards.

» Extract: raw data
* Load: the raw data (csv, json)
» Transform: load the raw data on-the-fly to in-memory

structures (Spark, Pandas DataFrame, ...)
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Webservices

CSV, json
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Powerful graphics needed to sell
standards: e.g. Google Earth kml
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Adopted by companies too

Van Oord has a HQ department under
Engineering & Estimating

dedicated to OpenEarth Data
Management.

Van Oord is a marine contractor for land
reclamation, dredging, oil & gas and
offshore wind.

https://www.vanoord.com

https://www.iadc-
dredging.com/ul/cms/terraetaqua/document/3/7/3/373/3
73/1/article-openeartha-knowledge-management-
workflow-for-dredging-projects-terra-et-aqua-131-1.pdf
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Webservices need a server stack
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Server stack has components

-~ . catalogue
@ Geonetwork / CKAN of data

@ \Web based viewer in browser (thin client)

@ Desktop Viewer (QGIS, Google Earth, ArcGIS)
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Server stack can be hosted in cloud
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Server stack can be hosted in cloud
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Beyond webservices: Datalakes
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Beyond webservices: Notebooks
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CERTIFIED

oGC

COMPLIANT
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CIENTISTS USE DATA

CERTIFIED

oGC

COMPLIANT
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CERTIFIED

oGC

COMPLIANT

+ TIJD + NASA COLORSCALE EXTENSION

http://opendap.deltares.nl/thredds/wms/opendap/
rijkswaterstaat/vaklodingen/vaklodingenKB121 21
20.nc?

service=WMS

&version=1.3.0

&request=GetMap

&bbox=4.5672207 ,52.9343465,4.7177535,53.0474114
&layers=z

&format=i1mage/png

&Crs=EPSG%3A4326

&width=800

&heirght=600&

styles=boxfill/ferret

&TIME=2012-01-01

&COLORSCALERANGE=-50,50
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CERTIFIED

oGC

COMPLIANT
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KUSTVIEWER.LIZARD.NET

J virtud file
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Recap

There is a huge range of standards for 3 users types

« Scientists > Professionals > Everyone, incl. general public
Standard bodies are: ISO, OGC, INSPIRE, thematic groups
Use existing de facto standards that are in general use already
Avoid paper standard that have no reference implementation (QGIS)
WGS84 for coordinates, avoid local systems (EPSG if you have to)
Use UTC time coding + timezone
Use standard lists for quantities and units: WoRMS, CAS, P01, CF
Data = share data products and visuals

« Raw data share also raw data

o Scripts share your script via svn + git
This makes guarantees lineage, tracebility etc

* be Peanut butter Principcle Proof

 NASA and ESA products work this way

» Test your script before you apply them to raw data
The cloud has entered science

» Use central Data collections at Google, Amazon, Microsoft, EU

» Use iPython notebooks to work with them
SHARE YOUR WORK, or your work become irrelevant.
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