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Motivation and Objectives

The amount of climate data archives are huge and will
continuously increase during the next 5 years

IPSL locally holds ~ 450 Tb of model replicas along with
observations and reanalysis data (CMIP5, CORDEX,
obs4MIPs etc.)

The aim Is to let scientist do research and perform
calculation not locally, after downloading vast amount of
data, but remotely at HPC close to the data archives. For
that purpose, WPS were installed at IPSL in test mode.



Workshop topics

What is WPS?

IPSL Earth System Grid Federation (ESGF) Node
Birdhouse WPS: Existing processes and scientific needs

TP: Installation, configuration, add your own WPS process



What is WPS?

The very short answer — WPS is acronym for Web
Processing Services

The slightly longer answer: Say you have a function
(maybe written in Python) which might calculate the
“summer days in Finland since 1990”. Then this function
has probably input parameters (region, from-date, to-date,
NetCDF files, ...) and an output (or even more ...) which
might be just an integer number or a text document or
even a nice diagram. Now, you would like to provide this
function as a web service, so that other people can call it
with just a simple URL like:
http://myhost/wps/identifier=summer_daysé&region=finland
&from=1990



What is WPS?

WPS offers a simple web-based method of finding,
accessing, and using all kinds of calculations and models.

WPS is an OGC standard that defines how to implement
geographic calculations or models (i.e. "processes") as a
web service. Processes can include any algorithm,

calculation or model that operates on spatially referenced
data.

WPS uses standard HTTP and XML as a mechanism for
describing processes and the data to be exchanged and
provides rules for inputs and outputs (requests-responses).

The data required by the WPS can be delivered across a
network or they can be available at the server.



Scientist: “l tuned my model and | want to
compare results with other models and/or
observations.”

OR

“I need to do research on different models”
OR

“I need specific models output on my custom

aims3.linl.gov
cordexesg.dmi.dk
esg-dnl.nsc.liu.se
esg.cnrm-game-meteo.fr
esgf-data.jpl.nasa.gov
esgf-datal.ceda.ac.uk

grid”
OR... gearch
IPSL ESGF d (CM\PS, temperature, 1850-2005,.--
node;
esgf-node.ipsl.upmc.fr download

vesg.ipsl.upmc.fr
vesg.ipsl.polytechnique.fr
esgf.extra.cea.fr

On client side
calculations

- Earth System Grid Federation
(ESGF) provides access to climate
data for the international climate
community. ESGFE is a system of
distributed and federated nodes that
dynamically interact with each other.
- One could search and download iz
data geographically distributed over E——
the world through standardized API. I ——
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Birdhouse Web Processing Service (WPS)

Birdhouse is the home of Web Processing Services
used in climate science and components to support -
them (the birds) Identity Phoenix Web Application

- Based on open source providers _ Celery (scheduler)
- Open GeoSpatial Consortium (OGC) Standards . Pyramid .
- Easy to implement OpenID k Web GUI | | PyCSW Catalog Service

Main components of birdhouse are:

OAuth

Phoenix: Web-based WPS client.
Malleefowl - backend service. Data LDAP
access processes, workflow engine...

Flyingpigeon: processes for climate data,
wes

indices, satellite imaginary. execute
Hummingbird: data processing based on . .
CDO, core functions (ensemble mean, Data sources Malleefowl FIylngplgeon
|n.ter|:?olat|on, regr.ldlng etc.) (ESGF logon \ . .
Plrdy. Comma!'\d I|.ne tool. May be ESGE ESGE search Hummlngblrd
installed on scientist desktop and run S .
WPS processes at IPSL remotely. Download with cache
Blackswan: service with the processes Thredds '“Access to Blackswan
focusing on extreme weather event Q)cal IPSL files )
assessments. Replicas of ESGF

' | : data at IPSL Workflow engine
Pid 9187, uptine 1 day, 22.68:42 (CMIP5,
bid oloa, uptine 1 day, 22:08:42 obs4MIPs, etc.)
Eig 338?: EEEEZ ) 325: 22.00.41 Available with WPS Output files
Pid 9107, uptine 1 day, 22.08:41 local ESGF
i 9199, untine 1 day. 32.08.41 search API
pid 9191, uptime 1 day, 22:08:42

pid 9283, uptime 1 day, 22:08:41
pid 9189, uptime 1 day, 22:88:42




How PyWPS works. Example process code

Processes with cdo commands

from cdo import Cdo WpS_CdO_SinfO.py

cdo version = Cdo().version()

pywps import Process
pywps import LiteralInput
pywps import ComplexInput, ComplexQutput
pywps import Format, FORMATS
pywps.app.Common import Metadata
handler({self, reguest, response):
import logging datasets = [dataset.file dataset request.inputs['dataset’]]
LOGGER = logging.getLogger("PYWPS")
cdo = Cdof()

CDoInfo(Process): m_!tflw'zioaﬁifzt w') fp:

"""Thi_s_process calls cdo sinfo on netcdf file""" response. outputs| *output']. - aells
_init  (self): ds datasets:
inputs = [ sinfo =-cdo.sinfo(input=[ds], output=outfile)
ComplexInput('dataset’, 'NetCDF File', line sinfo:
abstract='You may provide a URL or upload a NetCDF file.', fp.write(line + "\n')
metadata=[Metadata('Info')], fp.write("\n\n") _
min occurs=1, response.update status("cdo sinfo done", 100)
max_occurs=160, response
supported formats=[Format('appkrcation/x-netcdf'}]),
]
outputs = [ i - e from .wps_ncdump import NCDump
ComplexOutput(‘output®, 'CDO sinfo result’, from .wps spotchecker import SpotChecker
abstract='C00 sinfo result document.', from .wps_ioos import I00SCChecker
as reference= . from .wps cdo op import CDOOperation
supported formats=[Format('text/plain')]), from .wps cdo sinfo import CDOInfo
] from .wps_cdo bbox import CDOBBox
from .wps_ensembles import Ensembles
super (CDOInfo, self). init | from .wps_cfchecker import CFChecker
self. handler - - from .wps_hdh_cfchecker import HDHCFChecker
identEfierf'céG sinfo" from .wps_hdh qachecker import QualityChecker

title="CDO sinfo", processes = [
abstract="Apply CDO sinfo on NetCDF file and return document with metadata information.", NCDump (),
version=cdo version, SpotChecker(),
metadata=|[ 100SCChecker(),
Metadata('Birdhouse', "http://bird-house.github.io/'}, CFChecker(),
Metadata('User Guide', 'http://birdhouse-hummingbird.readthedocs.io/en/latest/'}, HDHCFChecker(),
Metadata('CDO Homepage', 'https://code.zmaw.de/projects/cdo’), QualityChecker(),

Metadata('CDO Documentation', 'https://code.zmaw.de/projects/cdo/embedded/index.html'), Egggpir?’]ﬁionﬁr
1. nfo(),

| . CDOBBox(),
inputs=inputs, Ensembles(),

outputs=outputs, Tal
status supported=True, _I nlt_ py

store supported=True,




Adding your F script in PyWPS

HHHHHH AR R ?

pss(Process): # call the R scripts wps_weatherregimes_model.py

T

_init__
inputs =
ComplexInput('resource', 'Resource',
abstract="NetCDF Files or archive
metadata=[Metadata('Info')],
min_occurs=1,
max_occurs=1000, try:
supported_formats=[ rworkspace = curdir
Format('application/x-netcdf'}) Rsrc = config.Rsrc_dir()
Format('application/x-tar'), Rfile = 'weatherregimes_model.R'
Format('application/zip'),
1., infile = model_season # model_subset #model_ponderate
modelname = 'MODEL'
LiteralInput("season", "Time region", yrl = start.year
abstract="Select the months to def yrz = end.year ‘ . .
default="DJF" ip, output_graphics = mkstemp(dir=curdir, suffix='.pdf")
data_type=" tFing' ip, file_pca = mkstemp(dir=curdir, suffix=".txt")
_ S . . . . : - .
min_occurs=1, ip, file_class = mkstemp(dir=curdir, suffix='.Rdat')

max_occurs=1,
allowed_values=_TIMEREGIONS_.keys(
)J

response.update_status('Start weather regime clustering ', 50)
import shlex

import subprocess

from blackswan import config

from os.path import curdir, exists, join

args = ['R ipt', join(Rsrc, Rfile), '%s/' % curdir,
! % Rsrc, '%s' % infile, '%s' % variable,

s' % output_graphics, '%s' % file pca,
s' % file_class, '%s' % season,

LiteralInput('BBox', 'Bounding Box', % start.year, '%s' % end.year,
data_type="string', "%s' % 'MODEL', '%s' % kappal
abstract="Enter a bbox: min_lon, ® LOGGER.info("' L uilded')

" min_lon=Western longitude,"” LOGGER .debug( 'ARGS: %s'%(args))
" max_lon=Eastern longitude," except Exception as e:
" min lat=Southern or northern msg = 'failed to build the R command %s' % e
max_lat=Northern or southern LOGGER. error(msg)
For example: -80,50,20,70", raise Exception(msg)
min_occurs=1,
Qi?gﬂfiifégé’qe 20,70" # ,shell=True .
PoE e ’ LOGGER.info('R outleog info:\n %s ' % output)
) LOGGER.debug('R outlog errors:\n %s ' % error)
. . o . . if len(output) = 0:

LiteralInput("period”, "Period for weatherregipm response.update _status('**** weatherregime in R suceeded', 90)
abstract="Period for analysing thig else:
default="19700101-20051231", LOGGER.error('NO! output returned from R call')
data_type="string’, except Exception as e:
min_occurs=1, msg = 'weatherregime in R %s ' % e
max_occurs=1, LOGGER.error(msg)

), raise Exception(msg)

output, error = subprocess.Popen(args, stdout=subprocess.PIPE, stderr=subprocess.PIPE).communicate()

LiteralInput(”anualcycle", "Period for anualcye response.update_status('Weather regime clustering done ', 92)

abstract="Period for anual cycle g "7 "7 7 r T mrma AR e
default="19700101-19991231", v SEE R G
déta_type: string’, response.update_status('Set the process outputs ', 95)
min_occurs=1, #bla=bla
max_occurs=1, response.outputs['Routput_graphic'].file = output_graphics
), response.outputs['output pca'].file = file pca
response.outputs[ 'output ification'].file = file_class
response.outputs[ 'output_netcdf'].file = model_season
response.update_status('done', )
return response




R Phoenix web-based WPS client

PHOENIX Proc Monitor @& Q- ‘
®ai

Q. @

Making it easy to run processes from a Web Processing Service and to visualize and share the results.

Sign In

Pnoenix

ESGF Provider *

CEDA DKRZ @IPSL SMHI
PCMDI

A Python Pyramid Web Application
0 interact with Web Processing Service

)

Explore Phoenix
nkadygrov

Run your processes. Use the Wizard to feed your Monitor your jobs. Show your results on a map.
Choose a process from a Web processes with data. Monitor the status of your running Use the map to visualize your processing
Processing Service and start it. Feed your processes with data from jobs/processes. results and input data.

Earth System Grid Federation and

Register (admin setup) (4

ESGF

Related Projects

GeoPyit
< Malleefowl : GeoPython
GeoNode

ireme e -3 arth S

ESGF OpenlID Login

Name: Mallee

URL: Status: not logged-in

Service Type:

i Your OpenID: https://esgf-node.ipsl.upmec.fr/esgf-idp/openid/nkadygrov
Abstract: Malleefowl Processt  yyop Processing Services

Keywords: Password: | sssssses SUBMIT
And Use (all users)

References:

Creator: valle | Processes (esgf, workflow, publish, security .n.g Ma”eefowl Ple _ nita

WPS processes for testing and demos i i
Malleefowl processes to access climate data from ESGF and Thredds data services.

Processes for climate data, indices and extrem events

& ESGF Search 0.6 *
WPS processes for general tools used in the climate sc Search ESGF datasels, files and aggreations.

& Download files 0.9 *
Downloads files and provides file list as json document.

IPS processes for ESMValTool

# Download files from Thredds Catalog 0.5 *3
Downloads files from Thredds Catalog and provides file list as JSON Document.

& Workflow 0.7 *3
Runs Workflow with dispeldpy.



Try Weather

PHOENIX Wizard

# Wizard

Choose WPS

Blackswan 1.1_dev

Processes for exireme events

Choose WPS Process of Blackswan 1.1_dev

Process *

Weather Regimes (based on reanalyses data) - k-mean cluster analyse of the pressure patterns.

i Weather Regimes (based on climate model data) - k-mean cluster analyse of the pressure patterns.
Analogues of circulation (based on reanalyses data) - Search for days with analogue pressure patterr
Analogues of circulation (based on climate model data) - Search for days with analogue pressure patt
Analogues of circulation (based on reanalyses data and climate model data) - Search for days with ar
Analogues of circulation (visualization of analogs data) - Visualisation of text output of analogue proce
Continuous Time Analogues of circulation (based on reanalyses data) - Search for days with analogu
Simple Plot - Returns a nice and simple plot.

Attribution with analaogues - Aftributioms with analogues.

£

= Job Monitor This page shows the status of all your jobs. 5

|

My Jobs | Public All All

Process Status

Private

Sort -

Running @) Finished @ (7]

Status User Process Service Caption F

e Nikolay Kadygrov ~ weatherregimes_model  blackswan WR_IPSL_LR %

regimes process

Weather Regimes (based on climate model data)

k-mean cluster analyse of the pressure patterns. Clusters are equivalent to weather regimes

Literal inputs of Weather Regimes (based on climate model data)

Time region *

DF Wizard ' Choose Data Sour

#
Select the months to define the time region (all == whol
Bounding Box *
80.50.20.70 Choose Data Source for Resource

Enter a bbox: min_lon, max_lon, min_lat, max_lat. mi
southern latitude. For example: -80,50,20,70

Period for weatherregime calculation * SDurce w
19700101-20051231

Period for analysing the dataset

© Earth System Grid (ESGF)
Birdhouse Solr Search
Thredds Catalog Service

Period for anualcycle calculation *
19700101-19991231

Period for anual cycle calculation

Method of annual cycle calculation *
cdo

Method of annual cycle calculation

Setrial or multiprocessing for annual cycle *
multi

Serial or multiprocessing for annual cycle

v TEXT SELECTION @

MIPS experimen cal

ensemble:riitipl
w OPTIONS
CM5B-LR
Distributed Search
Including Replicas
(7 Latest Version
% Temporal Extent
BBox Extent

CATEGORIES

cf_standard name | | experiment_family | | variable | | variable long name

w DATE KEYWORDS: project

Start Year: R

1990
End Year:




WPS processes use local archive with ESGF-local search

nputs

wps-test

<wps:ExecuteResponse xsi:schemaLocation="http://www.opengis.net/wps/1.0.0 http://schemas.opengis.net/wps/1.0.0/wpsExecute response.xsd" service="WPS" version="1.0.0" xml:lang="en-US" servicelnstance="http://wps-test:8091
fwps?service=WPS&request=GetCapabilities" statusLocation="http://wps-test:8090/wpsoutputs/malleefowl/1f486hf6-089%a-11e7-8758-00505680073b.xml" >
— <wps:Process wps:processVersion="0.7">
<ows:Identifier>download</ows:Identifier>
<ows:Title>Download files</ows:Title>
—<ows:Abstract>
Downloads files and provides file list as json document.
</ows:Abstract>
</wps:Process>
—<wps:Status creationTime="2017-03-14T10:39:30Z">
<wps:ProcessSucceeded>PyWPS Process Download files finished</wps:ProcessSucceeded>
</wps:Status>
—<wps:Datalnputs>
—<wps:Input>
<ows:Identifier>resource</ows:Identifier>
<ows:Title>Resource</ows:Title>
<ows:Abstract>URL of your resource. </ows:Abstract>
—<wps:Data>
— <wps:LiteralData dataType="string">
http://esgf-local.ipsl.upmec.fr/thredds/fileServer/cmip5/output/IPSL/IPSL-CM5B-LR/historical/day/atmos/day/rlilpl/latest/psl/psl day IPSL-CM5B-LR historical rlilpl 18500101-20051231.nc
</wps:LiteralData>
</wps:Data>
</wps:Input>
</wps:Datalnputs>
—<wps:OutputDefinitions>
—<wps:Output>
<ows:Identifier>output< wps-test
<ows:Title>Downloaded
—<ows:Abstract>
Json document with list [ s o . . . . . . i i . i i i . . . . . . . "
<Jows:Abstract> file:///prodigfs/project/CMIPS/output/IPSL/IPSL-CMSE-LR/hjstorical/day/atmos/day/ r1ilpl/latest/psl/psl day IPSL-CMSB-LR historical rlilpl 18580181-28851231.nc
</wps:Output> 1
</wps:OutputDefinitions>
—<wps:ProcessOutputs>
—<wps:Output>
<ows:ldentifier>output</ows:Identifier>
<ows:Title>Downloaded files</ows:Title>
—<ows:Abstract>
Json document with list of downloaded files with file url.
</ows:Abstract>
<wps:Reference xlink:href="http://wps-test:8090/wpsoutputs/malleefowl/outHmY9Zz.json" mimeType="application/json"/>
</wps:Output>
</wps:ProcessOutputs>
</wps:ExecuteResponse>




Try Weather regimes process

Details Piease note that offline jobs are eduled and may take a long time to run. This page will continue to poll offline jobs

n they are running. 6

weatherregimes_model @ Delete Job

No Summary
Status Progress Status Message
Processs PyWPS Process Workflow finished
Duration Caption
0:12:14 Labels wregimes_model

weatherregimes_model &

No Summary
Status Progress Status Message
Finished Pro PyWPS Process Workflow finished 7
4 minutes ago Duration Caption
0:12:14 wregimes_model
Finished
6 minutes ago

@ Outputs

R - datafile Parameter autput

Principal components (PCA)

output_pca-212620ee-080a-1

WR: 1 (273 5) _ . netCDF reference Parameter outpus netcdf , a WPE C
Prepared netCDF file as input for weatherregime calkculation

WR: 2{244%) utput_netcdi-212620ss.

Logging information Fa
Collected logs during process run.

output_log-212h20es-080a-11

R - workspace Param
‘Weather regime classification

output_classification-212b20ee-080a-1 167-0ald-005056800730 Rdat

Weather Regime Pressure map r
Weather Classification

Routput_graphic-212020es-0809a-1167-Qafd-




Analogs with Reanalysis or Model data
Castf90 program

Based on

!Configuration file for CASTf98 analogs processes deployed in blackswan

!Created : 201808314 182458

'Wersion : 8.1.5

&FILES

my fileskarchivefile = "base slp 1948-01-01 2016-12-31 -20.0 46.0 30.0 70.0.nc"
my filesksimulationfile = "sim slp 2018-01-01 2018-81-82 -20.0 40.0 30.0 70.0.nc"
my fileskoutputfile = "output.txt”

/

&PARAM

my _params%timewin

=1
my_params%varname = "slp” Input fOI‘ the FOI’tran program
my params%seacyc = .FALSE.
my_paramskcycsmooth = 91 analogueout
my_params%nanalog =
my_paramskseasonwin = 38
my paramskdistfun = "euclidean"
my paramskcalccor = .TRUE.
my paramskoformat = ".txt"
my paramsksilent = .FALSE.

GATTS

my_atts%simsource = "NCEP"
my_attskpredictorvar = "slp"
my_atts%archisource = "NCEP"

my atts%archiperiod = "1948-81-81,2016-12-31"
my atts%predictordom = "-20.0,40.0,30.0,70.0"

response.update_status('Start CASTf90 call', 3@8)

try:
# response.update status('execution of CASTf90', 50)
cmd = [ , config_file]
LOGGER .debug( , cmd)

output = subprocess.check_output(cmd, stderr=subprocess.STDOUT)

LOGGER.info('analogue output:\n %s', output)

response.update status('**** CASTf90 suceeded', 70)
except CalledProcessError as e:

msg = 'CASTf90 failed:\n{®}'.format(e.output)

LOGGER.exception(msg)

raise Exception(msg)

LOGGER.debug("castf20 took %s seconds.", time.time() - start_time)

# TODO: Add try - except for pdfs
if plot == 'Yes':

analogs_pdf = analogs.plot_analogs(configfile=config_file)

else:
analogs_pdf = 'dummy_plot.pdf’
with open(analogs_pdf, 'a'): os.utime(analogs_pdf, None)

response.update_status('preparing output', 75)

_file
simulation
archive

LiteralInput("reanalyses", "Reanalyses Data",

abstract="Choose a reanalyses dataset for comparison”,

default="NCEP_slp",
data_type='string',
min_occurs=1,

max_occurs=1,
allowed_values=_PRESSUREDATA_

)

LiteralInput("timeres", "Reanalyses temporal resolution”,

abstract="Temporal resolution of the reanalyses (only for 28CRVZ)",

default="day",
data_type='string',
min_occurs=0,

max_occurs=1,
allowed_values=['day', 'eh']
)

LiteralInput('BBox', 'Bounding Box',

] ra OA: FLN_LOn, RaA_Lon, min_ial, mas_
VmmmzaTdn

HABHHH AR H R R R

# generate the config file

iRttty

config_file = analogs.get_configfile(
files=files,
seasoncyc_base=seasoncyc_base,
seasoncyc_sim=seasoncyc_sim,
base_id=model,
sim_1id=model,
timewin=timewin,
varname=var,
seacyc=seacyc,
cycsmooth=91,
nanalog=nanalog,
seasonwin=seasonwin,
distfun=distance,
outformat=outformat,
calccor=True,
silent=False,

L

Prepare the config file in the process

a

period=[dt.strftime(refst, '¥Y-%m-%d'), dt.strftime(refEn, '%Y-%m-%d')],

bbox="{0[0]},{0[2]},{0[1]},{0[3]}".format(bbox))
response.update_status('generated config file', 25)
Eaiegidiaidedidiadidid didisgisidiagisd
# CASTT90 call
el
||

T




Examples of different available WPS processes, Analogs in NCEP

ﬁg Blackswan 1 .1_dev Please choose one of the processes to subn) _ .
£+ Analogues of circulation (based on reanalyses data)

job.
Processes for exireme events J

Search for days with analogue pressure pattern for reanalyses data sets

Weather Regimes (based on reanalyses data) 0.10
k-mean cluster analyse of the pressure patterns. Clusters are equivalent to weather regimes

Weather Regimes (based on climate model data) 0.10
k-mean cluster analyse of the pressure patterns. Clusters are equivalent to weather regimes Run asynec *

So, here we can see all the inputs we
Search for days wit logue pressure pattern for reanalyses data sets Check this to run proc defl ned I n OU r CIaSS fo r the process

Analogues of circulation (based on climate model data) 0.10
Search for days with analogue pressure pattern for models data sets

v/

Reanalyses Data *

NCEP_slp
Analogues of circulation (based on reanalyses data and climate model data) 0.10

Search for days with analogue pressure pattern for reanalyses data sets

Choose a reanalyses dataset for comparison

Reanalyses temporal resolution

A Analamiae af nirmilatinn fuienializatinn Af analame Aatal N 1N

© Job Details This page shows the job details and polls the status of a running job.

@ analogs_reanalyse = ProcessSucceeded

stern longitude, max_lon=Eastern longitude, min_|

Search for days with analogue pressure pattern for reanalyses data sets

1

= Job Log @ Inputs @ Outputs as XML

Subsets for one dataset Parameter
Prepared netCDF file as input for archive

base_sip_1948-01-01_2016-12-31_-20.0_40.0_30.0_70.0.n¢

And the outputs

& Download @ Show on Map




Examples of different available WPS processes, Analogs in NCEP

Analogues Viewer  Help  Contact

Analogues Viewer htm| page parameter ovtput
Interactive visualization of calculated analogues

Calculated analogues file: "output.txt”
Number of analogues: 20

Var name: "slp"

Simulation source: "NCEP"

Archive source: "NCEP"

bbox: "-20.0,40.0,30.0,70.0"

Reference period: 01/01/1948 - 31/12/2016
Full config file: click here

an html

Formated Analogues File Parameter <orme
Formated analogues file for viewer

modified-analogfile tsv

Config File Parameter confic, a
Config file used for the Fortran process

config txt

Base Seasonal cycle Parameter base_n
Base seasonal cycle netCDF

dummy_base.nc

Analogues File Parameter ana

All records selected. Please click on the graph to apply filters.

Analysis period (manual selection, format dd/mm/yyyy)

Start Date (min: 01/01/2018) | 01/01/2018 End Date (max: 10/01/2018) | 10/01/2018

Analysis period (chart selection)
reset
20
18
16
14
1
1

T T T T T T T T T
Tue 02 Wed 03 Thu 04 Fri0s Sat 06 Jan 07 Mon 08 Tue 09

Archive decade Correlation

1948-1955
1956-1965
1966-1975
1876-1985
1986-1985
1996-2005
2006-2015

2016
04 06
Correlation

mulit-column text file

Season

Distance

600
Distance

output txt

Maps with mean analogs and sim

Analogs Maps

tmp7Siuof.pdi




WPS services could be accessed not only through web-application,
Phoenix, but also from scripts or birdy cmd-client

#Here could be any process from registered WPS - 8091 corresponds to Malleefowl,
and Is one of it’s processes

WPS_SERVICE=http://wps-test.ipsl.jussieu.fr:8091/wps

$ birdy —h
gives you all available processes for $WPS_SERVICE

esgsearch --url https://esgf-node.ipsl.upmc.fr/esg-search --distrib False --replica False --temporal True --offset O --
search_type File \
--constraints project:CMIP5,model:IPSL-CM5A-LR,variable:tas,experiment:historical , ensemble:rlilpl,time_frequency:mon --
start 1900-01-11T12:00:00Z \
--end 2010-12-31T12:00:00Z

INFO:Execution status: ProcessAccepted
INFO:Execution status: ProcessSucceeded

INFO:Output:INFO:facet_counts=http://wps-test:8090/wpsoutputs/malleefowl/facet_counts-12edb5ea-03dd-11e6-bbcc-
3be3bbcfb726.json (application/json)

INFO:output=http://wps-test:8090/wpsoutputs/malleefowl/output-12edb5ea-03dd-11e6-bbcc-3be3bbcfb726.json
(application/json)

INFO:summary=http://wps-test:8090/wpsoutputs/malleefowl/summary-12edb5ea-03dd-11e6-bbcc-3be3bbcfb726.json
(application/json)

[

"http://esgf.extra.cea.fr/thredds/fileServer/work _cmip5/outputl/IPSL/IPSL-CM5A-LR
/historical/mon/atmos/Amon/rlilpl/v20110406/tas/tas_Amon_IPSL-CM5A-LR_historical_rlilpl_ 185001-200512.nc"

]




WPS services could be accessed not only through web-application,
Phoenix, but also from scripts or birdy cmd-client

Script language
from owslib.wps import WebProcessingService, monitorExecution
wps = WebProcessingService(url="http://wps-test.ipsl.jussieu.fr:8091/wps", verbose=False, skip_caps=False)

#Here could be any process as well!
execute = wps.execute(identifier="esgsearch", inputs=[("url","https://esgf-node.ipsl.upmc.fr/esg-search"),
("constraints","project:CMIP5,model:IPSL-CM5A-LR,
experiment:historical,ensemble:rlilpl,time_frequency:mon"),
("search_type","File")],output=[("output”,True)])

for o in execute.processOutputs:
print o.reference

http://wps-test.ipsl.jussieu.fr:8090/wpsoutputs/malleefowl/output-ed807284-03dc-11e6-bbcc-3be3bbcfb726.json

[ "http://esgf.extra.cea.fr/thredds/fileServer/work _cmip5/outputl/IPSL/IPSL-CM5A-LR/historical/mon
/atmos/Amon/rlilp1l/v20110406/rlds/rlds_Amon_IPSL-CM5A-LR_historical _rlilpl 185001-200512.nc",
"http://esgf.extra.cea.fr/thredds/fileServer/work_cmip5/outputl/IPSL/IPSL-CM5A-LR/historical/mon/atmos
/Amon/rlilpl/v20110406/ccb/ccb_Amon_IPSL-CM5A-LR_historical rlilpl 185001-200512.nc", ...]




Also the log file with debugging info for every process is available

wps@wps-test:/tmp
Fichier Edition Affichage Rechercher Terminal Onglets Aide

wps@wps-test: ~/ESMValTool x[wm@wm{mthmp ﬁ]wm@wm{%t~

PyWPS [2017-03-14 10:39:39,071] DEBUG: DLL: <CDLL 'libc.so.6', handle 7fa9ddcce4c8 at 7fadc5cldede=

PyWPs [2017-03-14 10:39:40,250] INFO: Following processes are imported: ['subset continents®', 'subset countries', ‘subset regionseurope', 'subset points', 'landseamask’, 'indicg
herregimes reanalyse', 'weatherregimes model', ‘weatherregimes projection’, ‘'analogs detection', 'analogs model®', ‘analogs compare', ‘analogs viewer', 'segetalflora’, 'sdm gbifi
es', 'sdm csv', 'sdm allinone', 'robustness', 'plot timeseries', ‘climatefactsheet', 'fetch', 'wps c4i simple indice', 'cdo inter']

PyWPs [20817-83-14 10:39: INFO: Status [processpaused]: Getting input resource of process weatherregimes model

PyWPS [2817-083-14 10:39: DEBUG: Missing ComplexDataInput mimeType in: resource, adopting default mimeType (first in formats list)

PyWPs [20817-083-14 10:39: DEBUG: Adding schema: None
PywPs [2017-83-14 10:39: DEBUG: Adding encoding: None
PyWPS [2817-083-14 10:39: INFO: Status [processpaused]:
PyWPs [20817-083-14 10:39: INFO: Status [processpaused]:
PyWPS
PyWPS
PyWPS
PyWPS

]: Getting input BBox of process weatherregimes model

]: Getting input season of process weatherregimes model
2017-03-14 108:39: INFO: Status [processpaused]: Getting input period of process weatherregimes model
2017-03-14 108:39: INFO: Status [processpaused]: Getting input anualcycle of process weatherregimes model

]: Getting input kappa of process weatherregimes model

[

[

[

[

[

[

[

[2017-83-14 10:39: INFO: Status [processpaused]:
[20817-83-14 10:39: DEBUG: Adding schema: None
[2017-83-14 10:39: DEBUG: Adding encoding: None
[2017-83-14 108:39: DEBUG: Missing ComplexDataOutput mimeType in output pca, adopting default mimeType text/plain (first in formats list)
[20817-83-14 10:39: DEBUG: Adding schema: None
[
[
[
[
[
[
[
[
[
[

2017-03-14 108:39: DEBUG: Adding encoding: None

2017-03-14 108:39: DEBUG: Missing ComplexDataOutput mimeType in Routput graphic, adopting default mimeType image/pdf (first in formats list)
2017-03-14 108:39: DEBUG: Adding schema: None

2017-03-14 108:39: DEBUG: Adding encoding: None

2017-03-14 108:39: DEBUG: Missing ComplexDataOutput mimeType in output classification, adopting default mimeType application/octet-stream (first in formats list)
2017-03-14 108:39: DEBUG: Adding schema: None

2017-03-14 108:39: DEBUG: Adding encoding: None

2017-03-14 108:39: DEBUG: Missing ComplexDataOutput mimeType in output netcdf, adopting default mimeType application/x-netcdf (first in formats list)
2017-03-14 108:39: DEBUG: Adding schema: None

2017-03-14 108:39: DEBUG: Adding encoding: None

[2017-83-14 10:39: DEBUG: Missing ComplexDataOutput mimeType in output log, adopting default mimeType text/plain (first in formats list)
[20817-83-14 10:39: INFO: Status [processstarted][0.0]: Process weatherregimes model started

[2017-83-14 10:39: INFO: Start process

[2017-83-14 10:39: INFO: Status [processstarted][5.0]: processstarted execution started at : 2017-83-14 10:39:40.273260

[2017-83-14 108:39: INFO: read in the arguments

[2017-83-14 108:39: DEBUG: failed to read in the arguments local variable 'bbox' referenced before assignment

[2017-83-14 10:39: INFO: bbox obj=([-180.0, -98.0], [18@.0, 98.8])

[2017-03-14 10:39: INFO: bbox=[-180.8, -90.0, 180.0, 90.0]

[20817-83-14 10:39: INFO: Status [processstarted][17.8]: processstarted start subsetting

[2017-83-14 10:39: INFO: Start ocgis module call function

[2017-03-14 10:39: DEBUG: spatial reorder: True and spatial wrapping: wrap

[20817-83-14 10:39: INFO: Execute ocgis module call function

[2017-83-14 10:39: DEBUG: call module curdir = /home/wps/birdhouse/var/1ib/pywps/tmp/flyingpigeon/pywps-1instanceWbdDM7

[2017-03-14 10:39: INFO: OcgOperations set

[2017-83-14 10:43: INFO: data mb = 198.987037659 ; memory limit = 478.306640625

[2017-03-14 10:43:34,402] INFO: ocgis module call as ops.execute()




Some more examples, Remapping core function

Literal inputs of CDO Remapping

() Robustness - Calculates the robustness as the ratio of noise to signal in an ensemle of tim CDO Operator
() Plots — timeseries - Outputs some timeseries of the file field means. Spaghetti and uncertai remanhbil
() Climate Fact Sheet Generator - Returns a pdf with a short overview of the climatological sil
i) Download Resources - This process downloads resources (limited to S0GB) to the local fil

() o — Simple Climate Indices - Computes single input indices of temperature TG, TX TR, T
RR1, SDII, R10mm, R20mm, RX1day, R¥X5day; and of snowfall: 3D, 501, SD5, SD50. Thizg

@) GDO Remapping - COO Remapping of NetCOF File(s).
() Atmospheric Modes of Variability (NAQ) - Marth Atlantic Oscillation (NAQC)
(") @BO from selected models - Plotting QBO longitude

(=]

Mew nx Longitude)

custom

Selectan grid

Latitude
73

Fichier Edition Affichage Aide Mew ny Latitude)

= ™ = @ [’E‘ Previous Mext Cancel
Nouveau Ouvrir Extraire Ajoutez des fichiers Ajouter un dossier

@ Emplacement: ||'_|,f

Taille
[ - 225,3 Mio Dossier
=| tas Amon_IPSL-CM3A-LR_historical rlilpl 185001-200512 remapbil rl44x73.nc 75,1 Mio document U... 16 avril 2016, 16:49
=°| tas_Amon_IPSL-CM5A-MR_historical_rlilpl_185001-200512_remapbil_r144x73.nc 75,1 Mio document U... 16 avril 2016, 16:49
=°| tas_Amon_IPSL-CM5B-LR_historical_rlilpl_185001-200512_remapbil_r144x73.nc 75,1 Mio document U... 16 avril 2016, 16:50




Some more examples, Climate indices.

Process 1

() Visualisation of netcdf files - Just testing a nice script to visualise some variables

) Species distribution model - Species distribution model (SDM)

) Weather Regimes - Weather Regimes based on pressure patterns (kmean method)
) Extract Coordinate Points - Extract Timeseries for specified coordinates from grid de
() Segetal Flora - Species biodiversity of segetal flora. Imput files: variable:tas , domai
@ Calculation of climate indice (single variable) - This process calculates climate indice

) Calculation of percentile based climate indices (single variable) - This process calcu

NCVIEW Z.L.1
ECA temperature indice TG
frame 21156 1-Jul-1851 00:00:00

displayed range: 255.564 to 287934 K
=15) 1e+20 (x=182

« «M» »

M X8

Current: (

Guit -1

Inv P InvC

3gauss Linear

Var:  climatology_bot lat_bnds

Dim: MName: Mi Curic

Scan: time 1-Jul-1851 00 56756 days since 18

Y: lat 82.3994 degrees_norl

X: 190 degrees_easl

< indices_single @

Status

Proc

Duration

0:00:36

Finished

less than 1 minute ago

Progress
100%
Status Location

Slatus Message
PyWPS Pracess workflow successfully

calculated

Quiputs Log

Qutput

Indice

Calculated indice as Tar file

Literz! innuts of Calculation of climate indice (single variable)

Grouping

CDD: Cons

rar

uth Africa ZMB : Zambia ZWE : Zir

Process

indices_single

mydiag

input f

RG : Argentina ARM
n BDI : Burun;
Belize BOI

FIN : Finland FJI : Fiji FLK : Falkland Is
| Guinea GMB : Tt
RQ :Iraq
n KHM

/NM : Vietnam VUT

Service Duration Finished

0:00:21 77

Flyingpigeon

ESMValTool 0:01:17 14 minutes ago

atur
TX

ricar
1m BEN : Benin BFA : Burkina

Progress

3 =




Demonstration and TPs

TP: After the lunch we will check how-to:

Install WPS service from the sources on gitgub

Run WPS process as HTTP request

Install command-line tool to work with WPS

Run the process from cmd

Configure and run processes using Phoenix GUI

Study how to use Jupyter notebooks with Python, and call WPS
processes from it.

Create your first WPS process

Check how to use WPS call for event attribution using analogues



Thank you!

https://github.com/bird-house
http://birdnouse.readthedocs.lo/en/latest



Appendix



Birdy

wps@wps-test:~/birdhouse/pyramid-phoenix

Fichier Edition Affichage Rechercher Terminal Onglets Aide

wps@wps-test: ~/birdhouse/pyramid-phoenix b4 ] wps@wps-test: ~/E

(birdhouse) [wps@wps-test pyramid-phoenix]
(birdhouse) [wps@wps-test pyramid-phoenix]
(birdhouse) [wps@wps-test pyramid-phoenix]$ export WPS_SERVICE=http://wps-test:8093/wps
(birdhouse) [wps@wps-test pyramid-phoenix]$ birdy -h

usage: birdy [<options>] <command> [<args=]

1 Fichier Edition Affichage Rechercher Terminal Onglets Aide

b4 I wps@wps-test: ~/ES

wps(@wps-test: ~/birdhouse/pyramid-phoenix

(birdhouse) [wps@wps-test pyramid-phoenix]$ birdy nao -h
usage: birdy nao [-h] --resource RESOURCE [RESOURCE ...] [--styear [STYEAR]]

[--enyear [ENYEAR]] [--refdata [{NCEP,ERA-I}]]

[--season [{DJF,MAM,JJA,SON,ANN}]]

[--output [{plotout nao_pc ref,plotout nao_ref,plotout nao_patt,plotout nj
lotout nao pc,plotout nac refW,plotout nao pattW} ...]]1]

Flyingpigeon: Processes for climate data, indices and extrem events

optional arguments:
-h, --help
--debug

show this help message and exit
enable debug mode

command :

List of available commands (wps processes) optional arguments:

-h, --help show this help message and exit

--resource RESOURCE [RESOURCE ...]
NetCDF Files for psliMonthly): NetCDF Files for
psl(Monthly), mime types=application/x-netcdf

--styear [STYEAR] First Year: First Year (default: 1980)

--enyear [ENYEAR] Last Year: Last Year (default: 2080)

--refdata [{NCEP,ERA-I}]
Reference reanalysis Dataset: Reference reanalysis
Dataset (default: ERA-I)

{visualisation,sdm,weatherregimes, extractpoints,segetalflora,indices single,indices per
Run "birdy <command> -h" to get additional help.

Visualisation of netcdf files: Just testing a nice

script to visualise some variables

sdm Species distribution model: Species distribution model

(SDM)

Weather Regimes: Weather Regimes based on pressure

patterns (kmean method)

Extract Coordinate Points: Extract Timeseries for

specified coordinates from grid data

visualisation

weatherregimes

extractpoints

segetalflora

indices single

indices_percentile

subset_countries
eobs_to_cordex

ensembleRobustness

analogs
fetch
gbo

nao

nam

Segetal Flora: Species biodiversity of segetal flora.
Imput files: variable:tas , domain: EUR-11 or EUR-44
Calculation of climate indice (single variable): This
process calculates climate indices based on one single
variable.

Calculation of percentile based climate indices
(single variable): This process calculates climate
indices based on one single variable and based on
percentils of a referece period.

Subset netCDF files: This process returns only the
given polygon from input netCDF files.

EOBS to CORDEX: downloads EOBS data in adaped CORDEX
format

Calculation of the robustness of an ensemle:
Calculates the robustness as the ratio of noise to
signal in an ensemle of timeseries

Days with analog pressure pattern: Search for days
with analog pressure pattern

Download Resources: This process downloads resources
(Limited to 58GB) to the local file system of the
birdhouse compute provider

0BO from selected models: Plotting QBO

Atmospheric Modes of Variability (NAD): North Atlantic
Oscillation (NAO) 8
Atmospheric Modes of variability (NAM): Northern
Annular Mode (NAM)

(birdhouse) [wps@wps-test pyramid-phoenix]s [

--season [{DJF,MAM,6JJA, SON,ANNY]

Season: Season (default: DJF)

--output [{plotout nao pc ref,plotout nao ref,plotout nao patt,plotout naceof,plotout na
otout_nao_refW,plotout_nao_pattW} ...]]

Output: plotout nao pc ref=PC timeseries for Reference
Dataset: Visualisation of PC timeseries for Reference
Dataset, mime types=application/html (default: all
outputs)plotout nao_ref=NMAO pattern from Reference
dataset on stereographic map: NAO pattern from
Reference dataset on stereographic map, mime
types=application/html (default: all
outputs)plotout nao patt=Model NAO pattern on
stereographic map: Visualisation of Model MAO pattern
on stereographic map, mime types=application/html
(default: all outputs)plotout naoeof=1st EOF of psl:
Visualisation of 1st EOF of psl, mime
types=application/html (default: all
outputs)plotout_nao pc=NAO PC timeseries for Model:
Visualisation of NAO PC timeseries, mime
types=application/html (default: all
outputs)plotout nao refW=NAO PSL pattern from
Reference dataset on global map: NAO PSL pattern from
Reference dataset on global map, mime
types=application/html (default: all
outputs)plotout_nac_pattW=Model NAO pattern on global
map: Visualisation of Model NAO pattern on global map,
mime types=application/html (default: all outputs)

(birdhouse) [wps@wps-test pyramid-phoenix]s ||




Tutorial: WPS post request

Documentation: hitp/fgeoprocessing.info/wpsdoc/1x0ExecuiePOST

XML for chosmky execute request .

execute_xml =
<wps:Execute
xmlns:wps="http://w
xmlns:xsi="http
xmlns:ows="http://
service="WP5S"
version="1.8.8"
xsi:schemalocation="http://www.opengis.net/wps/1.8.8 http://schemas.opengis.net/wps/1.8.8/wpsExecute_r
equest.xsd"»
<ows: Identifier>wordcount</ows: Identifier>
<wps:DataInputs:>
<wWps:Input>
cows:Identifier>text</ows:Identifier>
<wps:Data>
<wps:LiteralDatarhttps://gnu.org/licenses/gpl-3.0.txt</wps:LiteralData>
</wps:Data>
Jups: Input>

<wps:ResponseDocument status="true" storeExecuteResponse="trus">
<wps:0utput asReference="true">
<ows :Identifier>output</ows:Identifier>»
</wps:Output>
</vps:ResponseDocument
</wps:ResponseForm>»
</wps:Execute>

from urllib2 import urlopen, Request

req = Request("http://localhost:88%94/wps", execute xml)
req.add_header( ' Content-Type", "text/xml")

response = urlopen(req)

from lxml import etree
tres = etree.parse(response)
#print etree.tostring(tree)

print tree.getroot().get("statusLocation")

http://localhost:8898/ wpsoutputs/emu/pywps-385ed44bd-a7d8-11ed-bedc-68f72837elbd . xml




Tutorial: WPS async execute request

Template for async execute request

req_url = "{wps_url}?”
"request=Execut

I.

]

E
"Gservice=WP5s" +
"&version=1.@.8" +\
"&identifier={identifier}" +\
"&Datalnputs={inputs}”™ +\
"&storeExecuteResponse=trus” +\

"o

&status=true"

+1
+

n
L

Execute the ultimate question process again .

url=req_url.format(
wps_url="http://localhost:8894/wps",
identifier="ultimatequestionprocess"”,
inputs="")

print url

hittp://localhost:8694/wps?request=Executedservice=WP5&version=1.0.8&identifier=ultimatequestionprocess&Dat
alnputs=&storeExecuteResponse=trusfstatus=true

Get the statusLocation link from the response ..

import urllib

response = urllib.urlopen{url})
from 1xml import etree

tree = etree.parse(response)

NI S + a F L R e 1
#printT etree.tostring(tree)

print tree.getroot().get("statuslLocation™)
http://localhost: 8898/ wpsoutputs/emu/pywps-atdd2c3a-a7d7-1124-9323-68F7283721b4d. xml

__. check the url until process is finished.




Security - Twitcher Security Proxy

GUI

Step 1:
Basic

|

Authentication

Terminal or
Script language

JEETS

Step 2:
Token
Authentication

I
Admin Interface for
Token generation and

Service registration
( }(ML-ITF'C: API )

Access Token Storage
( MongoDB )

OWS Service Registry

Twitcher |

WSGI Application Server
( gunicorn)

OWS Security Middleware
( WSGI, Tween )

OWS Proxy
(WSGI App )

|

_Token Validation_

-

Get Service URL

-~

m‘

e

.
Delegation

Service
(WPS/WMS )

.

Slide courtesy of S. Kindermann
Stephan Kindermann (DKRZ)
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CDO seasonal cycle

Phoenix Processes  Wizard Monitor Help Nikolay Kadygrov & @B & @

Literal inputs of CDO Operation

CDO Operator

£ ISHAPO0G 00:00:00

time (d;ys since 1850-1-1 60:00:00)
Near-Surface Air Temperature from IPSL-CM5A-MR model




CDO yearavg + ncWMS visualisation

Literal inputs of CDO Operation

CDO Operator

wps-test

Reading Dynamic service from outputs/hummingbird/output-
e-Science b6c5a300-03d1-11e6-87b0-dfce607e8b43.nc
Centre > tas

Units: K

Time: [2005-07-01] [

Elevation: =

= Dwnamic service from outputs/hummingt

tas

276.733

default-scali |

opague | =]
linear -

-

248.967

—

2212

[>]

E £a Openin G le Earth Permalink Email Link Export to PMNG




Supervisor

< Supervisor

State Description

RUNNING pid 3767, uptime 0:03:34
IUNNING pid 3760, uptime 0:03:34
UNNING pid 3765, uptime 0:03:34 esmvalwps
IUNNING pid 3761, uptime 0:03:34 flyingpigeon
UNNING pid 3780, uptime 0:03:33 humminghird
IUNNING pid 3775, uptime 0:03:33 malleefowl
UNNING pid 3759, uptime 0:03:34 mongodb
IUNNING pid 3772, uptime 0:03:34 nginx
UNNING pid 3763, uptime 0:03:34 phoenix
IUNNING pid 3774, uptime 0:03:34 pycsw
UNNING pid 3764, uptime 0:03:34 redis
IUNNING pid 3776, uptime 0:03:33 solr

UNNING pid 3762, uptime 0:03:34




€ Users

Name

Nikolay
Kadygrov

Mikolay
Kadygrov

Phoenix

Userid

Email Organisation MNotes Group Last Login

https://esgf-node.ipsl.upme.friesgf-idp/openid nikolay kadygrov@ipsl.jussieu.fr Admin less than 1 minute

/nkadygrov

ago

https://esgf-data.dkrz.de/esgf-idp/openid/nkadygrov  nikolay.kadygrov@ipsl.jussieu.fr less than 1 minute
ago

phoenix@localhost

10 days ago

Powered by Birdhouse | Get the code on GitHub | Version v0.4.5
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