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PROCESSING

4t Workshop on GIS/OGC in Meteorology, Reading 2013



What is processing?

control

R
N~

Process
Input Data

N~

Definition

4t Workshop on GIS/OGC in Meteorology, Reading 2013
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What Is web-based Processing?

control

Y —

~

... insert favourite
TLA data service
or format here ...

Process

>.. insert favourite
TLA data service
or format here ...

Definition

N~

4t Workshop on GIS/OGC in Meteorology, Reading 2013
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What Is web-based Processing?

/Processing

control

Environment

y

-

Backend

\— -ﬁ )

Input Data
Sources

N/
Output Data
Sources

Store / Load
Exchange

ﬁ

4t Workshop on GIS/OGC in Meteorology, Reading 2013



APPLICATION PATTERNS

4th Workshop on GIS/OGC in Meteorology, Reading 2013



Motivation

Sharing Sharing
Work Knowledge

4th Workshop on GIS/OGC in Meteorology, Reading 2013






Web Processing

(~ N o
Application Organisation
control
L il
>
Data
Web Service

[l Processing
Service v
Output Data

N~

Input Data

N~

4t Workshop on GIS/OGC in Meteorology, Reading 2013




Distribution and Collaboration n

Service

m

Web

| Processing
Service

4t Workshop on GIS/OGC in Meteorology, Reading 2013
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Deployment Variants

remote

Spatial
Data

local

B)

Process external
data sources in
your local
environment.

D)

Process external
data sources in
an external
environment

A)

Everything's

C)

Process your
local data in an

local
external
environment
local remote
Processes

4t Workshop on GIS/OGC in Meteorology, Reading 2013




Moving Code n

i/

Process*

Environment A Environment B

(*) functional description, platform description, hardware
description/infrastructure, explotation rights/licenses/terms of use, ...

4th Workshop on GIS/OGC in Meteorology, Reading 2013



Enabling Generic Views

Web based control (e.g. mobile)

=

/.
Processing
Environment

- G
y!

4 )

Output
Document

/4

4t Workshop on GIS/OGC in Meteorology, Reading 2013

Online Data
Sources

Real-time Data
Sources




Streaming ;

bata / Processing \
Data Environment
Data
Data
Data Output
Data Output
D
= Output
Data
Output
Data

Output

\_ /) Foerster, Schaffer, G.Carillo

4t Workshop on GIS/OGC in Meteorology, Reading 2013




Control Layer

HTTP
Standardized ( Processing \

> Environment

client [

control Output

(LocaI/MonoIithic/Legach

Software 57

C Scripts
controlled by
Python Control
Layer

/ P

Data <:I

(local, large)

4t Workshop on GIS/OGC in Meteorology, Reading 2013



WPS n

GetCapabilities

DescribeProcess

Execute

More:
http://www.ogcnetwork.net/wps

4t Workshop on GIS/OGC in Meteorology, Reading 2013



State of WPS 2.0

Active SWG

https://portal.opengeospatial.org/?m=projects&a=view&project_id=315

Discussions on mailing list, Telcos

Roadmap: 2.0
> existing CRs only, 3" quarter 2013
> discussion: “core”, Simple WPS

4th Workshop on GIS/OGC in Meteorology, Reading 2013



WCPS

Coverage processing language
Interface to coverages (4d+)
Semantic interoperabillity (= WPS)

More:
http://www.ogcnetwork.net/wcps

http://en.wikipedia.org/wiki/Web Coverage Processing_Service

4th Workshop on GIS/OGC in Meteorology, Reading 2013



EXAMPLE SCENARIOS

4th Workshop on GIS/OGC in Meteorology, Reading 2013



SSEGrid

Satellite Data
SOA and Grid
WPS-G (extension, based on WPS-T)

(un)deployment of processes and data, process mgmt (monitor,
control), download results

JPACEEH eSa

http://blog.52north.org/2013/01/14/a-look-into-wps-branches-today-spacebel/
http://wiki.services.eoportal.org/tiki-index.php?page=SSEGrid

4t Workshop on GIS/OGC in Meteorology, Reading 2013



European Space Agency

Services Administration i i i Order List Processing Application Consoles
User: VITO Developer

Control Panel

Toggle Edit Controls My Account Sign Out

Processes Tasks Auxiliary Data

Service Fiter | FPI (at SPB) [¥]  stateFiter [+]  ProcessFiter [¥]  Entries Limt =150 | @ Refresh
a6243130-59¢3-44b5-9bee-c30db4ch261e VGTMODISFaparGridChoiceChain FPI (at SPB) 2012-03-06 15:05 2012-03-06 16:24 Succeeded A
€6d80d7c-b0bb-4a95-bdea-f6f8751b506a VGTMODISFaparGridChoiceChain FPI (at SPB) 2012-03-06 15:04 2012-03-06 16:24 Succeeded
581fb335-a20e-4191-9d1c-002ab6f4dSb7 VGTMODISFaparChoiceChain FPI (at SPB) 2012-03-06 11:04 2012-03-06 11:48 Succeeded
71464d6f-acte-4938-8854-75459e5d5845 VGTMODISFaparCheiceChain FPI (at SPB) 2012-03-0516:15 2012-03-05186:37 Succeeded
0168d9d3-4421-4e37-82e5-432297b50ee7 VGTMODISFaparGridChoiceChain FPI (at SPB) 2012-02-28 15:52 2012-02-28 17:45 Succeeded
1d889424-9852-4fe4-8a11-61e52f1631fe VGTMODISFaparGridChoiceChain FPI (at SPB) 2012-02-28 10:47 2012-02-28 13:03 Succeeded =

4

5ac526b5-5e42-4b94-8eal-240befc99efl VGTMODISFaparGridChoiceChain FPI (at SPB) 2012-02-2717:13 2012-02-27 19:01 Failed

Actions for selected task: |} Monitor |{
Monitoring
v =9 Task d2804bf2-9d81-49b3-b4e6-67208cc18cS - VGTFaparChain - Started on 2012-03-06T10:05:02.395+01:00

Task 89257c34-6d2d-4c4c-8f1f-05d6f23f9950 - VITOCAFCollectData - Started on 2012-03-06710:09:40.003+01:00
Task Se7c3e7d-d7e5-4526-a43b-3754e%aebeed - ImportVGT - Started on 2012-03-06710:11:12.010+01:00

Task 06ddabaS-362e-4ae6-bbf2-d8e282443c21 - FaparVGT - Started on 2012-03-06710:25:19.811+01:00

Task f77f1856-86d7-44f3-9711-7875bee4f01f - Composite VGT - Started on 2012-03-06710:40:09.676+01:00

Task f704a0da-abc6-4d0c-acae-436d15a65dfe - Publish - Started on 2012-03-06710:50:31.427+01:00

Task e8dd78b3-4938-4369-a5b2-4d27ff6a5991 - Cleanup - Started on 2012-03-06710:51:30.428+01:00

N <> Audit

d/audits/qu

_ollectDat

ftp://sseqgrid.vat.vito.be/gailexecute/VITOCAF CollectData/89257 c34-6d2d-4c4c-8f1 f-05d6f233950/d9379376-d942-40aa-aeb0-a218c819465d/audits/Application. unpack.log
fip://ssegrid.vat.vito. be/gaiexecute/VITOCAFCollectData/89257 c34-6d2d-4c4c-8f1 1-05d6f23f9850/d9379376-d942-40aa-aeb0-a218c819465d/audits/CollectData. stdout
ftp://sseqgrid.vgt.vite.be/galexecute/NVITOCAFCollectData/89257c34-6d2d-4c4c-8f1 f-05d6f2319950/d9379376-d942-40aa-aeb0-a218c819465d/audits/CollectData.stderr

Copyright © 2010-2011. Best viewed vith Mozilla Firefox 5+

4t Workshop on GIS/OGC in Meteorology, Reading 2013 n



Wrapping Script Language n

rth ywep A I COnsolie
| | I [}
Save anag Activate Configuration || Load Active Configuration pload Configuration File [ Reser [ Upload Frocess || Update Remota Repositories || Upload R Seript
| ) ) J | f 4 f

gsssbn g

Namw  LocalRAIgotithmBepository

Clas org-nS s 1 sarvert LocsIRAIgQo =
1858 T RICWPS SR, SO N L aon) Please enter the process name
Active (otdy € process name should be valike filenzene)
lF’andw:‘(umbcv:
Namye
Algatithm Flease eater the Jocaton of an armotated B scnipt

Algalithim

Rrarve_tHost | Choose Fils |l~iandum S
2ok Submit l Cancal |

FProcese td will be arg.n32. wpe.server.r.[flename ] or

-
Z

org.nS2.wps.servenr, [process name |

uncert/web WPS4R

4t Workshop on GIS/OGC in Meteorology, Reading 2013


https://wiki.52north.org/bin/view/Geostatistics/WPS4R

—<=ns:ProcessDescriptions xsi:schemal.ocation="http:/"www opengis net'wps/1.0.0 http:/'schemas opengis net/wps/1.0 0/wpsDescribeProcess response xsd” 3
version="1.0.0">
— <ProcessDescription statusSupported="true" storeSupported="trus" ns:processVersion="1.0.0">
<nsl:Tdentifier=org n52 wps.server.r.SosPlot</ns1:Identifier=
<nsl:Title=Plot 505 Time Series</msl:Title>
—<nsl:Abstract>
Accesses a 5085 with s0s4R. and creates a plot with a fitted regression line
</nsl:Abstract>
<nsl:Metadata xlin:title="F. Script" about="The R script which is used for this process” xlin:href="http://localhost:8080/wps/ R \scripts/SosPlot R"/>
=nsl:Metadata xlin:title="F._ Session Info" about="FE Console output of sessionInfo() method in B, content 1s generated dynamically for the current stat
/sessiominfo jsp” /=
—<Datalnputs>
— <Input minOccurs="0" maxOccurs="1"=
<nsl:Identifier=sos_url</nsl:Identifier>
<mnsl:Title=null</ns1:Title=
<mnsl:Abstract>=505 URL endpoint</nsl:Abstract>
—<LiteralData>
<mnsl:DataType nsl:reference="xs:string" =
<nsl:AnyValue>
<DefaultValue=htip://v-swe vni-muenster.de: 8080/ Weather505/sos</DefaultValue>
</LiteralData>
=/Input=
— <Input minOccurs="1" maxQOccurs="1"=
=nsl:Identifier~offering id=/nsl:Identifier>
<nsl:Title=identifier for the used offering=/ns1:Title>
<nsl:Abstract>null</nsl:Abstract=
—<LiteralData>
<msl:DataType nsl:reference="xs string" />
<nsl:AnyValue/>
</LiteralData>
=/Input=
— <Input minOccurs="0" maxOccurs="1">
=nsl:Identifier~offering days=/nsl:Identifier>
<nsl:Title=temporal extent</ns1:Title>
=nsl:Abstract=the number of davs the plot spans to the past</nsl:Abstract>
—<LiteralData>

4" Workshop on GIS/OGC in Meteorology, Reading 2013 52 |



—<=ns:ProcessDescriptions xsi:schemal.ocation="http:/"www opengis net'wps/1.0.0 http:/'schemas opengis net/wps/1.0 0/wpsDescribeProcess response xsd” 3
version="1.0.0">
— <ProcessDescription statusSupported="true" storeSupported="trus" ns:processVersion="1.0.0">
<nsl:Tdentifier=org n52 wps.server.r.SosPlot</ns1:Identifier=
<nsl:Title=Plot 505 Time Series</msl:Title>
—<nsl:Abstract>
Accesses 2 SOS with sos4R and create  ~~ o . , . ; "
</ns1:Abstract> 5" xlim:href="http://localhost: 8080/ wps/ " E\scripts/SosPlot R"/=
<nsl:Metadata xlin:title="R Script” abuw
=nsl:Metadata xlin:title="F. Session Info" about="FE Console output of sessionInfo() method in B content 15 generated dynamaically for the current stat
/sessiominfo jsp” /=
—<Datalnputs>
— <Input minOccurs="0" maxOccurs="1"=

<Input minOQccurs="0" maxOccurs="1">
<nsl:Identifier=sos url</nsl:Identifier>
<nsl:Title=null</nsl:Title>
=nsl:Abstract=50S5 URL endpoint</nsl:Abstract>
— <LiteralData=
<nsl:DataType nsl:reference="xs:string" />
=<nsl:AnvValue'=
=<DefaultValue=http://v-swe uni-muenster. de: 8080/ WeatherSOS5/sos</Default Value>
</LiteralData>
</Input=

=/Input=
— <Input minOccurs="0" maxOccurs="1">
=nsl:Identifier~offering days=/nsl:Identifier>
<nsl:Title=temporal extent</ns1:Title>
=nsl:Abstract=the number of davs the plot spans to the past</nsl:Abstract=
—<LiteralData>

4" Workshop on GIS/OGC in Meteorology, Reading 2013 n



—<ns:

Ve

<?wml version="I1.8" encoding="UTF-8"7>
rs<wps:ExecutE service="WPS" version="1.@.8"
xmlns:wps="http:/ www. opengis.net/wps/1.8.8" wmlns:ows="http://www.opengis.r
xmlns:xlink="http:/Swww. w3.org/1999/xLink" xmlns:xsi="http:/ /www.w3.org/ 26001
¥si:schemalocation="http://www.opengis.net/wps/1.8.8 http://schemas.opengis.
<ows:Identifier>org.n52.wps.server.r.50sPlot</ows:Identifier:
- <wps:Datalnputs:
<wps:Inputs

<ows:Identifierroffering_days</ows:Identifier:

<ows:Titlex</ows:Title>

<wps:Datazr

<wps:LiteralData>3</wps:LiteralData:

</wps:Dataz

- </wps:Input:>

<

¢!-- <wps:Input> -->

<!-- dows:Identifierroffering_id</ows:Identifiers> -->

¢l-- <ows:Titlex</ows:Title> --»

¢!-- <dwps:Datar -->

<!-- <wps:LiteralData>ATMOSPHERIC _TEMPERATURE</wps:LiteralDatar --»
<!-- </wps:Data> --»

<l-- £fwps:Inputs --3

<wps:Inputs
<ows:Identifier>image_width</ows:Identifier:
<ows:Titlex</ows:Title>
<wps:Data>
<wps:LiteralData»50@</wps:LiteralData>
</wps:Data>
</wps:Input>
<wps:Inputs
<ows:Identifier>image_height</ows:Identifier:
<ows:Titlex</ows:Titlex
<wps:Data>
<wps:LiteralData>508< /wps:LiteralData>
</wps:Data>
</wps:Input:
</wps:Datalnputs>
<wps:ResponseForm:
<wps:RawDatalutput mimeType=""image/jpeqg" >
<ows:Identifier>output_image</ows:Identifier:
</wps:RawDatalutput:
</wps:ResponseForms

</wps :Executes]

et/ows/1.1"
FAMLSchema-instance”
net/wps/1.0.8/wpsExecute_request.xsd":

dl ]



— <ps-Si¥ml version="1.8" encoding="UTF-8"¢> d"
l_s<'|.-.'[:ls:E>t:E|::u1:E service="WPS" version="1.@.8"
xmlnsiwps="http:/Swww. opengis.net/wps/1.8.8" wmlns:ows="http:/ Swww. opengis.net/ows/1.1"
xmlns:xlink="http:/www.w3.org/1999/xLink" xmlns:xsi="http:/ www.w3.org/2081/XML5chema-instance”
¥si:schemalocation="http:/ /www.opengis.net/wps/1.08.8 http://schemas.opengis.net/wps/1.0.8/ WwpsExecute_request.xsd":
<ows:Identifier>org.n52.wps.server.r.50sPlot</ows:Identifier:
- <wps:Datalnputs:

<wps:Inputs

<ows:Identifierroffering davs</ows:Identifier:

Ve
— {]

Dynamic Time Series Plot
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4
Mai 19 13:50 Mai 20 00:04 Mai 21 00:05 Mai 22 00:04 Mai 22 13:34
urn:ogc.objectfeature:OSIRIS-HWS: 3TiBb&39f-7696-4864-9d07-15447e3e2b93
from hitp:/iv-swe.uni-muenster.de:8080/WeatherSOS/sos
</wps:ResponseForm

</wps :Executes]

Workshop on GIS/OGC in Meteorology, Reading 2013



Observations
({MimeType': "textomi; subtype=gml/2. 1.7, ‘Encodng’: utf-8, 'Schema’:
‘http: ffschemas. opengis.net/omi/2. 1. 2festure xsd})

[attributename]
Attribute name

[epsg]
EPSG code of the observations reference system

4t Workshop on GIS/OGC in Meteorology, Reading 2013



I File Edit View Layer Settings Plugins Vector Raster Database Web Help

L mEdd s RRPPPPOURBDP S /a
AN AR ANOEOE « ST L ol »E 9]¢
~~808885K00C re- -E-B

Layers

org.n52.wps.serverrid...

- = e e e e e e e —

% Control rendering order
@
|| coorainate:




BIG PICTURE

4t Workshop on GIS/OGC in Meteorology, Reading 2013



S C I EN C E

theoretical laboratory simulation/ data
investigation experiment computation analysis

4t Workshop on GIS/OGC in Meteorology, Reading 2013
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Challenges n

Exchangeability and Interoperability of Processes versus
(Identifier Problem)

Security

Co

Reusability | Scalability | Performance -Ordination

Documentation and Discovery

Granularity Conce”tration

4t Workshop on GIS/OGC in Meteorology, Reading 2013



Recommendations for Met

a) Collect collaboration points.

(common “pains” vs. huge problems, don't limit
yourself to data)

b) Discuss where “sharing” is useful, and
possible.

c) Do avertical crosscut... learn.

d) Define profiles and best practices.
> |dentify requirements now, be ready to build upon WPS 2.0

e) Use open approaches (e.g. open
source source software) and share!

4th Workshop on GIS/OGC in Meteorology, Reading 2013



More information:

http://52north.org/processing

d.nuest@52north.org

@FiveTwoN

4th Workshop on GIS/OGC in Meteorology, Reading 2013




FURTHER RESOURCES

4th Workshop on GIS/OGC in Meteorology, Reading 2013



Research

Computers & Geosciences Special Issue
Towards a Geoprocessing Web

http://www.sciencedirect.com/science/journal/00983004/47/supp/C

The OGC web coverage processing service (WCPS) standard.
http://www.informatik.uni-
trier.de/~ley/db/journals/geoinformatica/geoinformatical4.ntml

4t Workshop on GIS/OGC in Meteorology, Reading 2013



WPS Implementations

Server
http://en.wikipedia.org/wiki/Web_Processing_Service

Open Source: 52°North, Geoserver, pyWPS,
degree, ZOO project

Clients

ArcGlS, uDig, Jump, OpenlLayers >
http://52north.org/wps/

Please let me know if you are aware of other

Implementations!
4th Workshop on GIS/OGC in Meteorology, Reading 2013



Report Generation - Example

On-demand Report Generation

On-demand Rep

OPen PDF % SQURCE: http://users.stat.umn.edu/~geyer/Sweave/$exam
‘documentclass{article}
Open PDF ] mload: ‘‘usepackage{amsmath}
ek Diania ‘wusepackage{amscd}
Pegel Report E ‘usepackage [tableposition=top]{-———-"-—"
‘wusepackage{ifthen}
‘usepackage[utfg] {inputenc}

Pegel Report

‘begin{document} An Sweave Demo

{ G ‘title{An Sweave Demo} Charles J. Geyer
ihese plots ae powerd ‘author{Charles J. Geyer}

/wps/WebProcessingSer \maketitle ctober 0, %12

These plots are powered by the 5.

/wps/WebProcessingService. This is a demn for nsing rthe A reanlar T ke (ke this vor) ¢ the e 2w instend of 3

get started make a regular “LaT hew brs it inte & WTEX file {200 ‘.':‘ with the {ania) remsmasnl
give it the suffix ‘\werb@.Rnw@
turn it into a \LaTeX' file (“w
‘\oegin{verbatim}

Sweave output file (applica r cMD Sweave foo.Ruw
Iwps/RetrieveResultServief ‘end{verbatim}

% ced5baf37a5areport 5o you can do

‘begin{verbatim}
§ " latex foo
Report source file(xS:String xavi oo
Isweave-foo.Rnw ‘end{verbatim}

and so forth.
m S0 now we have a more complicat 22
» $$ ] 4
The service succesfully pr¢ \begin{cD} )
“texttt{foo.Rnw} W S Ay e SN i
@x\texttt{Sweave}>> xupI>

“texttt{foo.tex} S
@x\cexcroi{lacex}>>

R OMD Swsave foo Raw

1o » devoo $oo W the Bweave command i 1L To ger smarvnd ek

‘textot{foo.dvi} Pl bonot BTEX. 1 s o "oode cdessd™ 00 b procosssd by Sesave When
i About @x\texttt{xdvi}>> Svwave Lits surh = thing, il grvssmes it ruse B 1o got Uee remdtn, i wintf
“text{view of document}

\end{CD}

$8
4th Workshop on GIS/OGC in Meteor




ArcGIS Client n

52 °North ArcMap WPS Client

S
B Le f}l = Model
NV E Model Edit Insert View Windows Help
® f I | ma L+
i | |smo.sznorth.ceq:s080pmpsiweter E& tBax o s uBnAAsNS vE
. algorithm, corsvexchull, Convextulé
psfwebProcessingService
. algonthm, SirgleSuffer Algorithm
5
Run Cancel
| << Detais
= T =
m & Execiting oig n52 wps. server. algonthm SimpleBulferto
BEa g )
& .
Q I™ Close this dialog when completed successfuly
&
| | "‘" gtart Time: Fri Sep 09 11:07:03 :,I
a« 2011
&-' wpaURL
@ &N In http://localho=t:8080/wps/WebProces
singService
—
T—

4th \Workshop ©

In Meteorology,




INTeroperablility and Automated MAPping

“backend” R package

WPS Server
O&M Input

Clients

— JAVA API
— Stand-alone:

4t Workshop on GIS/OGC in Meteorology, Reading 2013


http://www.intamap.org/intamap-package.php
http://www.intamap.org/intamap-package.php
http://www.intamap.org/intamap-package.php
http://www.intamap.org/tryGenericClient.php
http://www.intamap.org/tryGenericClient.php

52°North does applied research and ... = "

a collaboration network
Commumtles

Code Repositories
is a dissemination platform

north

exp!oring horizons

Company
Is a service center

Long Term License Management GEONSEIFSQ:g

UncertWeb

N e . _ : INTAMAP

g Unversiy ol Minster con“terra ) esri DETECT

das GeoViQua

Hochschule Bochum ™) £} o | Dongegnsa CHNISCH WS
s B3] ) i SME

4th Workshop on GIS/OGC in Meteorology, F /( KISTERS http://52north.org/about/partners/

Mit der Kompetenz der Pioniere.



Collaboratian.
communities

Ilwis Security
Geoprocessing Semantics
Earth Sensor
Observation Web

ifgi ? .
N\ instte for Gecintormatcs conterra N .
e, ) esri
ITC
Hochschule Bochum ™) ™™} B}J’ndlcs?nstall_ HN H
Bochum Universit\r b‘l . * fur IT-Dienstieistungen @ NIVERS
of Applied Sciences bt & DRESD

1 /K KISTERS

4t Workshop on GIS/OGC in Meteorology,

Mit der Kompetenz der Pioniere.

Geostatistics
3D
Metadata
Management
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