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Facing real problems with

Information Technology

What’s in a name... The user profile...

Scientists

No buzzword

Real things! Experts of their fields

An open playground for Limited programming skills

the next generation of
earth system scientists

Complex experiments

Science Gateways

faceit-portal.org

Data + Workflows = Results

Effective and efficient
solutions to real problems

Built on
widely used Galaxy,

GIObus, and

Swift systems

| Experts in design and
abstraction

Information
Technology

Development-experts (in wizardry)...
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Service Oriented
Science

* People create services (data or functions) ... PO cners s

People create services (data or functions) ...
which I discover (& decide whether to use) ...

* which | discover (& decide whethertouse) ... | o

)=
> I find “someone else” to host services, o
so I don’t have to become an expert /'nrml‘, ,

* & composeto create a new function ... | Sl menen

U e &then publish as a new service.

se” c amazon
manage security, reliability, scalability, ...

— | find “someone else” to host services, so | don’t have to become an expert in operating

services & computers! II
— | hope that this “someone else” can manage security, reliability, scalability, ...
HE
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The Science

e Galaxy

— Interactive execution
— Creation, Execution, Sharing, Discovering Workflows

Software

globus online

 AWS
— HTCondor, Chef, EC2, EBS, S3, SNS, NEWT
— Spot, Route 53, Cloud Formation

=ramazon |13aS

web services

Infrastructure
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From genes

to Earth in 6 steps

e Datatypes e Aggregated %
datatypes 3 2
lob Q
Q geongrsnlcs b
e Tools e Data providers
e Tool parameters e Visualizers

Data NetCDF GCM
CLIMATE file_ext o) file_ext
R file ext="n¢” | [ |
mime-typ e
Metadata: NCML SELITES
Rleiacat Metadata: WMS GCM.nocd
Datatypes
set_meta() set_meta()
. sniff() Sniff()
display_peek() display_peek()
‘ ECONOMY display_data() display_data()
Datasets -
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Step ONE of 6:

earth system datatypes

data.Dat
* Color scheme ata.Data
Regular Galaxy Extensions of
general datatypes
data.Text
New datatypes for
earth sciences | |
FACE-IT applications tabular.Tabular xml.Generic_Xml
datatypes x
T netcdf.NetCDF
Other FACE-IT apps
datatypes A
acmo.Acmo netcdf.NCML enhanced_xml.EnhancedXml generic_json.Genericlson
enhanced_xml.DsRef geojson.BBoxJson geojson.GeoJson geojson.Crslson geojson.GeometrylJson gcm.GCM ecmwfera40.ECMWFERA40

(RAFT)
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— Step TWO of 6:
new tools

i dev.usefaceit.org C

FACE-IT | Galaxy IV Yo cl Workflow  Shared Data Visualization Admin  Help User

oo Browse and Get Data via Globus (version 1.0.0) ~»
search tools o Source Endpoint:
Get Data ( Search endpoint ‘
Upload File Upload files from your fad|
computer, or transfer data from a PP PE———
URL ):
galaxy#faceit
Browse and Get Data via Globus ) .
Interactively browse and transfer globuspublish#artif
data from Globus Online into your jelliott#face-it

FACE-IT histo
i | jimdemo#ShareForl

Download PSIMS Soil Data
Download PSIMS soil data by
selecting latitude and longitude talsaniaks#bustin_1

Download PSIMS Climate Data u_wbegsyxa2ei6lbs N any Globus Online endpoint to your Galaxy installation and creates a galaxy dataset from

Download PSIMS climate data by fc93-11e5-a701-
selecting latitude and longitude |

ratnayakesd#Projec
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Step THREE of 6:

tool parameters

<lnputs>

<param format="nc" nai

* TOOI pa ra mete rs. <conditional name="mo| GeoJson Generator (version 1.0.0) -~

<naram name="mode

D efi n e th e u Se r i nte rfa Ce OpenDap Browser (version 1.0.0) ‘irl + k Qu‘ 7/ i_

Url: http://meteo.uniparthenope.it/opend. Q’ ONtario ‘ * .

elements for a tool e Thunger =

Clean All Prism g ‘ .!

Ins| {"url":{"$regex":".*prism.*"}} Y- \\\\\ -0 )

Name¢ Minne uuf ‘ = Trois-Riviéres = | o]

N Mon@(réali 1

* Regular tool parameters nespals- - PR Sl ¢ o 1 ]

wrap text fields, radio B PRI (A

buttons and drop drown "t N . LAY S ST
IiStS' i ] N “New York a

dt ‘ nois nd
Mc

Leaflet | Map data © OpenStreetMap contributors, CC-BY-SA, Imagery © Mapbox

"type": "FeatureCollection",
"features": [
{

* Custom tool parameters for
Globus, OpenDap, date opert

"id": 41,
"name": "Feature",

p ea ki n g a n d featu re "desc": "This is a feature”

h

Se | ectio n O n m a pS . Avg minimum air temperature (TMINA)
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Step FOUR of 6:

aggregated datatypes (RAFT*)

® Dataset REferenCES: 5: nasa_scb20111015.nc IOW AR
XML based datatype grouping
references to different datasets in the | 4 ECMWF_ERA-40_subsetnc @ & x
same history.

DsRef
(EnhancedXML)

3: ACCESS1-0.nc4 ® & %
* The regular Galaxy works on single file

1 H 2: ACCESS1-0_latlon.nc4
datasets or composite file datasets. -aton.ne ® & X

‘ 1: 201220109.nc @ &S X

* Acts as a ‘struct’ or an ‘array’ or a mix
of both.

* Supports schemas and translators.

Used when:
* A tool consumes and/or produces a variable
number of datasets

Globus HTTPS Endpoints r * The tool is implemented using a Swift script
(...future...) L& working in parallel
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Step FIVE of 6:

data providers

Web Browser @ Galaxy Instance_L

* Data providers: -

-

=

software components ~a
interfacing the datasets with the Web page... |request
web browser. —>
...dynamically Data
generated... Providers
 Th ide dat f E
ey provide data as array o formMako Fesponse
JSON ObJECtS template
* Key/Values, Columnar, custom (mix of
* |Implemented in Datatype classes server side
P yp oython code . template
with client
Data | Datatype side web
technologies)

Provider
Dataset ! )
Data file
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Step SIX of 6 (!):

map visualizers

* Visualizers: ece < : T E

FACE-IT o
C I i e nt_ S i d e S OftW a re LUEUZZYoEEl Workflow  Shared Data Visualization Admin  Help User Using 35.9 GB
Tool X Y Thessalons History c4m

|

components for interactive ... SIS

H H H Get Data Escanaba (75) Unnamed history
dla Vvisualization Cimare Ehineianded} 2 shown, 11 deeed
90.6 MB e e
Models
Single-GCM Tools
_— 13: Bay of Napoli W AR 3
Sensitivity Analysis Tools o
uuuuu y
. Multi-GCM Tools o Micihiigial 8: Lake Michigan ® & x
[} _GIS' Easy-SIM Wisconsin
u a S I . 10.5 MB
WRF format: wrf.tlLoutput.nc, database: ?
AgMIP
uploaded WrfTimeLatLonOutput file
Workflows (75)
ter Oshk: \’)

= All workflows

*  Map: @ 3

B 6 W > e

Dimensions:
Length name isUnlimited

Visualizes vector data produce A

as GeolJson objects by a data

Variables:
FillValue name positive descript:
n

)
p rOVI de r Detroit 1o
lat
lev down
=Cedar Rapids XTIE
*  Wms (World Map Server): -
. Aufo_' P Toledo ™ -9.e433 SNOWNC ACCUMULATE
. . b R -9.e+33 CLDFRA CLOUD FRAC
Visualizes raster data from
-9.e+33 RAIN ACCUMULATE
-9.e+33 RH2 RH at 2M
-9.e+33 T2C TEMP at 2V
NetCDF datatypes
° ® -9.e+33 Vie™ Vat10M
Peoria*
< Leaflet | Map data © OpenStreetMap contributors, CC-BY-SA, Imagery Mapbo| >
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Deliver on demand

weather simulations

Geolson Generator (version 1.0.0)

Tools

Thunder
By
o}l Get Data

ool ¢} Climate

" Models

Single-GCM Tools

Ouan =

ANinneapolis St

SSEE)  Multi-GCM Tools
Easy-SIM
AgMIP

* wrf-model.org

Workflow control
* +30kpeople Iputs
community

. 150 countries

*  high computing
demanding

eve wrtomcanicry 3 °

Home.
WP User Resources

The Westher Research & Forecasting
Model

The Westher
Research and

’ e
he oTC

umerca) meather peecton system designed
for both smesphere research and operations

forecasting needs. It features two dynamical

cores, & data assimilation system, and &

Software architecture (acatatig paratel <

{enicago Sensitivity Analysis Tools

Wrf Output

Workflow Canvas | Chicago HR MAR18h24

Make WRF Experiment %

output (wrf.model.xml)

GEOGRID x

Wwrf Model config file

geoemDsRef (wps.geoem.dsref.xml)

Get GFS from NCEP using x
Experiment

wrf Model config file

gfsDsRef (wps.gfs.dsref.xml)

WRF ncrcat x
Wrf Model config file
Wrf Output

wrfOutput (wrf.output.nc)

ARWpost2grads x

Wrf Model config file

output (gzip)

ARWpost2grads x
Wrf Model config file
Wrf Output

output (gzip)

&
METGRID x REAL x
Wrf Model config file Wrf Model config file
UNGRIB Output Reference METGRID Output Reference
GEOGRID Output Reference wrflnputDsRef (wrf.input.dsref.xml)
metemDsRef (wps.metem.dsref.xml) wrfBoundary (wrf.boundary.nc)
UNGRIB x
WRF x
Wrf Model config file
Wrf Model config file
GFS aggregated file
. . Wrf Input Reference
fileDsRef (wps.file.dsref.xml)
Wrf Boundary from real
wrfOutputDsRef (wrf.output.dsref.xml)
wrfRestartDsRef (wrf.restart.dsref.xml)
WRF ncrcat x
WRF ncrcat x WRF ncrcat x
Wrf Model config file
Wrf Model config file Wrf Model config file
Wrf Output
e - e Wrf Output Wrf Output
wrfOutput (wrf.output.nc) S N .. .
wrfOutput (wrf.output.nc) wrfOutput (wrf.output.nc)
ARWpost2grads x ARWpost2grads X
Wrf Model config file Wrf Model config file
Wrf Output Wrf Output
output (gzip) output (gzip)

N

Details

Tool: ARWpost2grads

Version: 1.0.0

Wrf Model config file
Data input ‘input’ (wrf.model.xml)
Wrf Output

Data input 'wrfOutput’
(wrf.output.nc)

Edit Step Actions

Rename Dataset [T
output u
Add actions to this step; actions

are applied when this workflow
step completes.

Edit Step Attributes

Annotation / Notes:

%
Add an annotation or notes to this
step; annotations are available
when a workflow is viewed.

This tool is a Face-IT Galaxy
application for extreme weather
simulations
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Weather Forecast

+ WRF
* 4 nested . 1
domains W
* 9%kmto333m j el E
Cumulated Rain (mm) T e e (C°)
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NetCDF scavenging,

discovery and provisioning

7 Al pPrism  Gsde || Url... | Within... MongoDb-style Query: ) — —
 NetCDFScavenger =~ v i
: N e — \B nY
* |Indexing/Ingestion— - —
* Tiling T
snemmans 2ISCO

* Spatial / metadata

query
e Selection

Craweler

Ingester

\
TiIer\
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Conclusions and

[now] future works

* Face-IT Galaxy is a creative playground for the next generation of
earth scientists powered by Globus for data movement and more.

http://www.faceit-portal.org
* Propose your application, write your code and share it!

» Spin-off projects: extreme weather
simulationsin the Bay of Napoli, IT
(UniParthenope)
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