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OGC standards

®* OGC Web Services
® Web Map Service
® Request georeferenced maps on the web
® Web Feature Service
® Request geographical objects on the web
® Web Processing Service
® Geospatial processing services

¢ Standardization
® Service description

® Inputs and Outputs description
® Discovery services

® A standard to share geographical data and processes

25/06/2018 SIST 2018 2/15



Case study

® Coast Line evolution analysis

® Asetof LineString
® Areference line

® Orthogonal radials (length, interval, direction)
[ J

A coast line evolution

® Intersections with radials
® Distances with the reference line
o
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 Przi“s
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WPS

® Atomic WPS
® A WPS is a function implemented in a programming language (Java, Python, ...)
® Problem : how to program and deploy a function as a WPS ?

®*  Workflow of WPS
® Adapted to develop complex services, reusing correct and efficient existing WPS
® Problem : how to design a safe and efficient workflow ?

® Challenges
® Tools to automate deployment of functions
® High-level description of workflows
® \Verifications

25/06/2018 SIST 2018 4/15



¢ WSO WPS workflow implementation

High-level description
Not all WSO integrate OGC WPS protocols
No raw binary data (WMS) integration
Possible performance degradation due to data exchanges
® Code-centric approach
An atomic WPS = a function
A workflow = a function
Efficient approach due to local processing
Difficult to build / integrate reusable WPS
® A WPS plays the role of the workflow scheduler
® Reuse existing WPS
WPS-workflow programming
Possible performance degradation due to data exchanges

¢ Solution
® Ahigh-level description of the workflow
® Edition, verification, optimization
Code generation
® Mixing local and remote calls

25/06/2018 SIST 2018 5/15



NOUMEA modeling

® Model-Driven approach
® A model to hide technological details
® A model plays a central role for
® \Verification
® Code generation
® User interaction

® Eclipse Modeling Framework
® Object-oriented models
® Ecore models : class diagram with OCL constraints

* WPS
® Implementing the standard as an Ecore model

®* Workflow

® An Ecore model of chained services
® Including local and remote WPS calls
® Including WMS and WFS calls

25/06/2018 SIST 2018 6/15



NOUMEA WPS modeling

; Eﬁ Doto
|

T type : WP5type = Boolean
T lowerBound : Elnt = 1
T upperBound : Elnt = 1

H Input
‘ = = defaultValue : EString

[0..*] inputs

I
\ 10..%] c-utlc-'-‘lh 5 H Output 1 @ WPStype
[ H Localwps ] ] &
[ ] k = Boolean
= Integer
= Double
[ H rRemoteWps ] — String
[ T isversion1 : EBoolean = false = Geometry
T url : E5tring = Raster
= Complex
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NOUMEA verification

® OCL constraints
® Inputs (Outputs) of a WPS have different names
® Inputs (except optional) and outputs are connected
® Same type for input and output of a link
Invariant sameType:
(input.oclis TypeOf(OutputReference) and output.oclis TypeOf(InputReference))

implies input.oclAsType(OutputReference).output.type = output.oclAs Type(InputReference).input.type;

¢ Java implemented verification
® Nocycle

® No recursion
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NOUMEA model edition

® Graphical visualization of models
® Sirius technology

® Easy to design workflows

ows.region-bretagne.fr/geoserver/rb/wis

numberfeatures ‘ numier

TTmier

iput1d

: ([ input2d e
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NOUMEA code generation

® Hide technological details

¢ Java implementation

® Based on templates

® Acceleo technology

Java code

package Tests;

public class HW {
public String helloWorld(String world) {
return ("Hello "+world);
}
}

25/06/2018 SIST 2018 10/15



Code centric approach

WPS Java code

package TestWPS;

import org.geotools.process.factory.”;
import org.geotools.text. Text;

public class HelloWorld_class extends StaticMethodsProcessFactory<HelloWorld_class> {

public HelloWorld class() {
super(Text.text("WPS"),"TestWPS",HelloWorld _class.class);
¥

@DescribeProcess(title="HelloWorld",description="WPS")

@DescribeResult(hame="result",description="input")

public static String HelloWorld(@DescribeParameter(name="input",description="input") String world) {
return ("Hello "+world);

}
}

25/06/2018 SIST 2018 11/15



Model-driven approach

input (S8
i ¢ @ WPS modelling

HelloWorld L]

£
[ Properties i1 | <> Interpreter (5. Problems ©]Emorlog @ Myl

4 Local WPS HelloWorld
|

Main * Properties
s ti =
= @ HeloWorld < Generated from source
~— | Abstract: 7 WPs
Appearance -
ClassMame: (3 HW <€ Generated from source
ECRinMsng: W |heNNni = Generated from source
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Generated Java code

package TestWPS.WPSpackage;

import org.geotools.process.factory.”;
import org.geotools.text. Text;
import Tests.HW;

public class HelloWorld_class extends StaticMethodsProcessFactory<HelloWorld_class> {
protected static HW callObject;

public HelloWorld_class() {
super(Text.text("WPS"),"TestWPS",HelloWorld _class.class);
callObject = new HW();

}

@DescribeProcess(title="HelloWorld",description="WPS")
@DescribeResult(name="result",description="input")
public static String HelloWorld(@DescribeParameter(name="input",description=" input") String input) {
String result;
result = callObject.helloWorld( input);

return result;

25/06/2018 SIST 2018 13/15




NOUMEA User Interface

® Configuration

®  Project folders

B | Moumea User Interface - O >

Configuration | Local modelling | Remote modelling || Generation || Deployment

Library (wiwps file) myLib.wfwps
Java Project HelloWorld
GeoServer Path CAProgram Files (x86)\GeoServer 2,12.0

25/06/2018 SIST 2018 14/15



NOUMEA User Interface
® Modeling

® Atomic WPS : automatic generation of the model from the code

B | Moumea User Interface — O >

Cenfiguration | Local modelling | Remote modelling | Generation | Deployment

project HelloWarld
package Tests
Class HW

function helloWaorld

modelling

25/06/2018 SIST 2018 12/15



® Modeling

NOUMEA User Interface

® Remote WPS : automatic generation of the model from the WPS description

25/06/2018

" rernote WPS >

Choose WPS to model

TTsference -
ITS:dimension
ITS:disjoint

JTS:distance
ITS:endPeint
ITS:envelope
ITS:equalsExact
ITSiequalsExactTolerance
JTS:exteriorRing
IMS:geometryType
ITS:igetGeometryM

IMSigetX

IMS:getY
ITSinteriorPoint
ITSsinteriorRingM

ITSiintersection

IMSiintersects

JT5:isClosed b

Ok Fermer

i Remate modelling | Generation Deplcyment;

localhost:8080/geoserver/ows

modelling




25/06/2018

NOUMEA User Interface

Modeling

®  Workflow : graphical editor

= workflowDiagram &3

R Biv| SO w-|met| B~ @aox | mE

inPE__:;ut‘I = ]

(|
= inputti J _K

input2i

= yresultai
addint (:l)inputzi
iﬂE':P“i addint

E—Dinputz

SIST 2018

result

o
e Palette
heam-m-

| (= Workflow palette

4 Local WPS call
4 Remote WPS call
& Warkflow call
£ WMS call

<4+ WF5 call

< Boolean Value
<= Integer Value
< Double Value
<+ String Value
<+ Geometry

<+ lmage

< new Link
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NOUMEA tooling

® Code generation

® Java code generation

B | Mournea User Interface — O >

Configuration | Local modelling | Remote modelling | Generation | Deployment

Local Wps List Worflow List
testGeneration
d l:l dJn t test
addFloat
HelloWorld
Generate WPS Generate WF Generate All
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NOUMEA tooling

®* Deployment

® Automatic deployment on GeoServer

B | Moumea User Interface — O >

Configuration || Local modelling | Remote modelling | Generation | Deployment

HelloWaorld

Deploy

Start GeoServer Stop geoServer
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Case study

* A workflow of 3 atomic WPS ® Easy to develop and to deploy
® Reusable WPS ® Concentrate on specific code
referenceline

referenceline

Draw Radial L,.resu It

DistancesToCsY

.d istances

zetDistances ?resu )

@_ coastlines

coastlines
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Case study

® A specific workflow ¢ Easy to develop and to deploy
® Data are provided by WFS calls ® Reuse of workflows

portail.indigeo.fr/geoserver/LETz-BREST/ows
=

C_?E_lstljneﬂfulutiun result
"l __I f" cult

portail.in digeu.frfﬁeusemrMTG-BRESTfuw 1

stance (m)
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Conclusion

® A model-based framework for OGC WPS development and deployment
® Java function deployed as WPS

Graphical design and java code generation for workflows

Workflow verification

® Future works
® Multiple outputs
Other implementation languages
Geometry typing (modeling and code generation)
Exception management (code generation)
Performance and security
Software Engineering principles to define architectural styles
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Questions ?

//github.com/jpbabau/Noumea

https

babau@univ-brest.fr
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