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OvVERVIEW AND AGENDA

1. Web-Processing

2. Standardization / Interoperability
a. WPS2.0
b. OGCAPI Processes
3. Software Solutions
a. javaPS
b. wps-js-ng
c. Angular Map Client
4. “Hands-on” / Use Case
a. Docker-based Process Execution



WHY WEeB-BASED GEOPROCESSING AND
WPS?

Motivation and Background
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MaIN Focus oF 52°NoRTH

Geoprocessing

Sensor Web
Enablement

SDIs, SOA, Big Data
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GEOPROCESSING
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GEOPROCESSING — EARLIER APPROACH
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WEB SERVICE - APPROACH

Desktop Other Web Services

[EEVE YT B
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OGC Wes ProcessinG Service (WPS)

O/

WMS — WCS - WFS - SOS - WPS -

Maps as Coverages Vector Data Observations Geoprocesses,
Images (geoTiff, (GML, shp) (O&M, Simulations, ...
(pg, tiff, ...) netCDF, ...) SweCommon,...)
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GEOPROCESSING IN THE WEB, BECAUSE...

...the set-up of
software is ...I lack the computational
complicated K e capacity in my own
: y environment
A'/ N ;

...l want to reuse processing in

different environments
Coordinate Quality
transformation assurance

...processing is tightly coupled to data

that is available only remotely Data fusion

...l want to couple different
technologies

(,Processing Mash-Ups®).

...the analysis should be automated
and controllable via the web



STANDARDIZATION FOR GEOPROCESSING

OGC and related Concepts
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OGC WeB PROCESSING SERVICE - OVERVIEW

 Official OGC Standard since 2007, Version 2.0.0 since 2015:
 http://www.opengeospatial.org/standards/wps
» Standardized description of geoprocessing functionality
(,processes”)
* |dentifier
 Textual description
* Input and output parameters

* Predefined service operations for the description and execution of
processes (synchronous, asynchronous)

* DescribeProcess, Execute, GetResult

* Software:
* 52°North WPS, PyWPS, Zoo WPS, ArcGIS Server, ERDAS Imagine, ...



http://www.opengeospatial.org/standards/wps

52°NORTH  HTTPS://52NORTH.ORG

OGC WeB PROCESSING SERVICE — BASIC OPERATIONS

/ Clients \

GetCapabilities

N B
=5 List of
Desktop Apps processes
DescribeProcess
P
4 ........................
Detailed process
Web Apps description
Execute
0 >
g% T

Processing
SDls, SOA, result
k Cloud J

Environments
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WPS - WHICH PROCESSES ARE AVAILABLE?

GetCapabilities

B o | >
‘4 ) D R L I R AR R NI

Desktop processes

[ dea T s

SimpleBufferAl
gorithm

Web Apps .

S

@Is, SOA, Big Data J




WPS - GETCaAPaABILITIES OPERATION

* Request via URL (HTTP GET with Key-Value-Pair encoding) or XML
Request (HTTP POST)

* Returns service description of the WPS

* Basic information:
* Endpoints
* Technical request mechanisms
* Information about the service provider/access constraints

 Short information about the offered processes
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WPS - Wuar bokes THE ProcESS D0? WHAT ARE THE INPUTS/OUTPUTS?

GetCapabilities

‘J_,J < ..... s e s s
List of

Desktop processes
DescribeProcess

f ,, C_Ii?nts \ f WPS \

SimpleBufferAl
gorithm

Detailed process

description
Web Apps .

s
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WPS: DescrRIBEPROCESS OPERATION

* Request via URL (HTTP GET with Key-Value-Pair encoding) or XML
Request (HTTP POST)

* Returns detailed description of a process based on the process id

* Defines the inputs and outputs
* IDs
* Default data formats
* Further supported data formats
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WPS - How po | EXECUTE A PROCESS?

GetCapabilities

‘.J D LI I A RO
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Desktop processes
DescribeProcess - SimpleBufferAl
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@Is, SOA, Big Data J result
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WPS - Execute OPERATION

« XML Request (HTTP POST)
 Execution of an offered process
* Request:
* Must contain id and input parameters according to the process description

* Result
» Can be returned directly or as reference to a web accessible resource

 Can be executed asynchronously for long running processes ->

Client doesn’t directly get the result, but can request the status of
the execution
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WPS - How TOo TRANSFER THE INPUT DATA

Option 3: Query on encapsulated
data

Option 2: Reference to web
accessible resource
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WPS - SYNCHRONOUS EXECUTION

| Client | | WPS
| |
B |
Send P Receives
request request
Waits for Processes
response result
Receives result and uses Sends
T |
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WPS - AsyncHroNous Execution(PusH-MobEL)

Sequence Diagram

| Client | | WPS |
| |
|
Sends P Receives
request request

Does something
different

Processes
result

|

|

|
Receives the result = = = = = =7 Sends
and uses it ”< I result
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WPS Spec 2.0 - ASYNCHRONOUS EXECUTION

f Clients \ Execute(mode:async,..i f WPS \
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cmpcore /
interf

OGC AF I - F ROCESSES
winterfacex uinterface» winterface»
APIDefinition . LandingPage Conformance
+service +conformance
+ g lasses: URI [0..*] o
=

path=/

* Currently in the process of

standardization
- Next step: Request for public i

comments
 Several implementations are
available for testing ==

path = /processes/{process|

isMemberof

* Core and extensions ]

s togs
path = /processes/{processiD})/jobs/fjobl D} path = /processes/{processID}/jobs/fobI D}/ resuits

https://github.com/opengeospatial/wps-rest-binding



https://github.com/opengeospatial/wps-rest-binding

52°NORTH  HTTPS://52NORTH.ORG

MorTivatioN For OGC APIs

of s . Testbed-12 REST Architecture Engineering Report
« WPS 2.0 and other OGC specifications normally define e & 80

a SOAP/XML Binding as necessary interface

Posted Date: 2016-10-28

* Exceptions: OGC Web Map Tiling Server and Sensor Things
API

Reference number of this document: OGC 16-035

Reference URL for this document: http://www.opengis.net

et/doc/PER/t12-4005-1

Category: Public Engineering Report

Editors: Christoph Stasch, Simon Jirka

° REST APIS With JSON EnCOdingS leaner for Title: Testhed-12 REST Architecture Engineering Report
implementations of Web clients and easier to use e

COPYRIGHT

° F oCuS oh ressources ( n Ot ono p e rati on S) Copyright ® 2017 Open Geospatial Consortium. To obtain additional rights of use, visit http://www.opengeospatial.org,

WARNING

» Usa of standard HTTP operations for CRUD of resources R ———

Program (formerly OGC Interoperability Program). It is not an OGC standard and not an official position of the 0GC
membership.It is distributed for review and comment. It is subject to change without notice and may not be referred to as
an OGC Standard. Further, any OGC Engineering Report should not be referenced as required or mandatory technology in
procurements. However, the discussions in this document could very well lead to the definition of an OGC Standard.

LICENSE AGREEMENT

* In OGC Testbed 12 REST APIs for different OGC
services were tested and described in the Testbed 12
REST Architecture Engineering Report

If vou modify the Intellectual Property: tellectual Property: and to permit persons to whom the Intellectual Property.

http://docs. opengeospatlal org/per/l6 -035.html
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OGC API - Processes: RESOURCE MODEL

* Based upon the general process model of WPS 2.0

* Hypermedia approach
* Landing Page containslinkto ProcessList
* ProcessList contains links to single Process -ressources
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ENDPOINTS FOR RESOURCE ACCESS

Landing Page Request of the service description HTTP GET {baseURL}

Process list Request of the list of processes HTTP GET {baseURL}/processes -

Process Request of a single process description HTTP GET {baseURL}/processes/{processID} -

Job list Request of the list of jobs (executions) of a HTTP GET {baseURL}/processes/{processID}/jobs -

process
Job info Execution of a process/creation of anewjob HTTP POST {baseURL}/processes/{processiD}/jobs Execute Request
in JSON
Job info Request of the status of a job HTTP GET {baseURL}/processes/{processID}/jobs/{jobID} -
Results Request of the results of a job HTTP GET {baseURL}/processes/{processID}/jobs/{jobID}/results -
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52N JAVAPS-REST

* Implements OGC API - Processes

* GitHub Repo:
* https://github.com/52North/javaPS

» Example instance for testing:
* http://geoprocessing.demo.52north.org:8080/javaps/rest/



https://github.com/52North/javaPS
http://geoprocessing.demo.52north.org:8080/javaps/rest/
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1
2 "title": "52°North OGC API - Processes”,
3 "description": "52°North OGC API - Processes, powered by javaPS",
4 "links™: [
EQUEST LANDING FAGE : ¢
6 "href": "http://geoprocessing.demo.52north.org:8086/javaps/rest”,
- "rel”: "self",
3 "type": "application/json”, H . H
: reioter: nenis docmene ~ General service information
10 }s
< > 1 {
HTTP GET baseURL 12 “href": "http://geoprocessing.demo.52north.org:8686/javaps/rest/api/",
13 "rel": "service”,
14 "type": "application/openapi+json;version=3.8",
15 "title": "the API definition”
° d f d f 16 3
No predetined pattern tor 17 { | | ,,
18 "href": "http://geoprocessing.demo.52north.org:8086/javaps/rest/conformance/",
d M t U RL 19 "rel": "conformance”,
e n pOI n - 20 "type": "application/json”,
21 "title": "Conformance classes implemented by this server”
22 1,
23 1
24 "href": "http://geoprocessing.demo.52north.org:8086/javaps/rest/processes/",
25 "rel”: "processes”,
L B 26 "type": "application/json",
L Retu rns Ca pa bl lltles dOCU| I Ient ;7 \ "title": "The processes offered by this server"”
8
containing the list of available =, °
g 30 }
1

Link to process list
Processes

http://geoprocessing.demo.52north.org:8080/javaps/rest
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REQUEST PROCESS LIST

HTTP GET <baseURL>/processes

* Returns a list of short process summaries containing links to detailed
process descriptions

8
"id": "org.n52.javaps.test.EchoProcess",
4 "title": "org.n52.javaps.test.EchoProcess"”,
5 "keywords™: [],
6 "metadata”: [],
7 "version": "1.60.0",
8 "jobControlOptions™: [
9 “async-execute”,
10 “sync-execute”
11 %
12 "outputTransmission™: [
13 “value”,
14 “reference”
15 § . .
16 “links": [ Link to detailed process
17 { l . .
18 "hrif : "http://geoprocessing.demo.52north.org: 8080/ javaps/rest/processes/org.n52. javaps.test.EchoProcess”, d escri pt| on
19 "rel"¥ y
20 "type": “"application/json”,
21 "title": "Process description”
22 }
23 ]
.Y
25 {
n 26 "id": "org.n52.javaps.test.MultiReferenceInputAlgorithm”,

http://geoprocessing.demo.52north.org:8080/javaps/rest/process
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REQEST PROCESS DESCRIPTION

HTTP GET <baseURL>/processes/<process-id>

* Returns the detailed description of a process including
input and output parameters
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REQUEST PROCESS DESCRIPTION

B {
2 "id": "org.n52.javaps.test.EchoProcess”,

3 "title": "org.n52.javaps.test.EchoProcess”,
4 "version": "1.0.6",

5 “jobControloptions”: [

6 "async-execute”,

7 "sync-execute”

8

9 ']'éutpunransmission": [ Execute'U RL

10 "value"”,
11 “"reference”

"http://geoprocessing.demo.52north.org: 8086/ javaps/rest/processes/org.n52. javaps. test.EchoProcess/jobs",
16 > 5 execute”,

B
20 "inputs”: [

22 "id": "complexInput”,
23 "title": “"complexInput”,
24 "input”: {

25 "formats": [

{
27 "default”: ue,
28 "mimeType": “"application/xmL"

- b In
2? ! “default”: false, pUt

* e " parameter

B
36 "minOccurs”: @,
37 "maxOccurs”: 2
38 }

a0 outputs”: [

45 "formats": [

46

47 "default”: 5

48 "mimeType": "application/xmL" O p

e . utput
50 {

51 "default”: false,

52 "mimeType": “text/xmlL" parameter
53 }

54 ]

55 }

56 }

57 ]

58 1}

http://geoprocessing.demo.52north.org:8080/javaps/rest/processes/org.n52.javaps.test.EchoProcess
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EXECUTION OF A PROCESS (1)

1 {
2 "inputs": [
3 {
4 "id": “"complexInput"”, |nput data
HTTP POST : L .
<baseURL>/processes/<process-id>/jobs 7 "mimeType": “"application/xmlL"
3 ¥s
9 "value": {
10 "inlineValue": "<test/>"
11 }
* Parameter: = g
* Execute Request in JSON (see to the right) B | e
16 { H
17 "id": "complexOutput”, DeSIred OUtPUtS
1 : H 18 "format":
» Anew job resource (process execution) is o e R
20 ¥
Created 21 "transmissionMode": "value”
22 }
23 1
24 "response”: "document”,
25 "mode”: "async”
26 }

http://geoprocessing.demo.52north.org:8080/javaps/rest/processes/org.n52.javaps.test.EchoProcess/jobs
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EXECUTION OF A PROCESS (11)

* Asynchronous execution:
* HTTP 201 with link to job ressource
» After execution is finished link to results

1 {
2 "status”: "successful”,
3 "jobID": "2ceb5c7d-69cb-4064-a941-1c812566bfd8",
4 "links": [
5
6 "href": "http://geoprocessing.demo.52north.org:8086/javaps/rest/processes/org.n52.javaps.test.EchoProcess/jobs/2ceb5c7d-69cb-4064-a941-1c812506bfd8",
7 "rel”: "self",
3 "type": "application/json”,
9 "title": "This document”
10 3
11
12 "href": "http://geoprocessing.demo.52north.org:8086/javaps/rest/processes/org.n52.javaps.test.EchoProcess/jobs/2ceb5c7d-69cb-4064-a941-1c812506bfd8/results”,
13 "rel”: "results”,
14 "type": "application/json”,
15 "title": "Job results"” . . . . .
16 } Finished job with link to results
17 ]
18 }
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EXECUTION OF A PROCESS (111)

* Synchronous execution:

* JSON result document
(success|failure)
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REQUEST PROCESSING RESULTS

HTTP GET:

<baseURL>/processes/<process-id>/jobs/<job-id>/outputs

* Returns JSON result document

1 {

2 "outputs”: [

{

4 "id": "complexOutput”,
5 "value": {

6 "inlineValue": "<test/>"
7 }

8 }

9 ]

10 }

11
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JAVAPS REST TESTCLIENTS

HTML view of execute endpoints, e.g.:
http://geoprocessing.demo.52north.org:8080/javaps/rest/processes/org.n52.javaps.test.EchoProcess/jobs

Jobs

Show this page as JSON document

® O9cccb20e-c47d-4e57-2886-97b124b7c50a
* 2ceb3c7d-69cb-4064-2941-1c812506bfd8

Submit new job

[ Load example request
{

"inputs": [

"id": “"complexInput"”,
"input”: {
"format™: {
"mimeType": "application/xml"

s
"value": {
"inlineValue": "<test/>"
}
}

e

"id": "literalInput”,
"input": {
"dataType": "double",
"value": "@.05"

}

"id": "boundingboxInput",
"input”: {
"bbox": [
51.9,
7,
52,
74
1,
"crs": "EPSG:4326"
' =
Z

b

[ Create job \


http://geoprocessing.demo.52north.org:8080/javaps/rest/processes/org.n52.javaps.test.EchoProcess/jobs
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ExAMPLE APPLICATIONS

Practical Use Cases



ExaMpLE ApPLICATION: USGS

C () | @& Sicher

Dataset Selection

Algorithms
B Data Subsets
W Areal Statistics

https://cida.usgs.gov/adr

4km Monthly Parameter-elevation Regressions on
Independent Slopes Model Monthly Climate Data for
the Continental United States.

Abstract

This dataset was created using the PRISM (Parameter-elevation
Regressions on Independent Slopes Mode.

CANADA

Yancouver

UNITED STATES
San Francisco

Los Angeles

MEXICO
Mexico City

Bias Corrected Constructed Analogs V2 Daily Climate
Projections

Abstract

This archive contains pro;ecllons of daHy BCCA CMIP3 and CMIPS
projections of precipitation, daily

Vancouver

UNITED STATES
San Francisco

Los Angeles

- MEXICO.|
Mexico City

Bias Corrected Spatially Downscaled Monthly CMIP5
Climate Projections

Abstract

This archive contains 234 projections of monthly BCSD CMIPS
projections of precipitation and monthly.

Arctic Ocean

NORTH AWERICA

SOUTHAMERICA

52°NORTH  HTTPS://52NORTH.O

Bias Corrected Spatially Downscaled Monthly Climate
Predictions

Abstract

This archive contains fine spatial-resolution translations of 112
contemporary climate projections o

Vancouver

CIG Northern US Rockies and Pacific Northwest
Statistical Downscaling

Abstract

The goal of this project was to (1) develop consistent historical and
future downscaled climate and

ror

CANADA

Vancouver

https://cida.usgs.gov/adp/

California Basin Characterization Model Downscaled
Climate and Hydrology

Abstract

The California Basin Characterization Model (CA-BCM 2014) dataset
provides historical and projected



https://cida.usgs.gov/gdp/

ExaMPLE APPLICATION: TAM

Legend
®  Sensor (invasive/non-invasive)

Local Surface Gateway

4 WebGIS Gateway to wide area network

Timeseries modeling /
Geoprocessing /
Alerting

C

Open standards,
Modelling Interface

GEOTECHNOLOGIEN

RTH

* Bundesministerium
fiir Bildung

und Forschung

Wasserstand im Camm

287,270

Spatial Interpotation

Regrussion =
. Regreasion Wasserant m
Darm
) (| 287t
s//
a X ¥
» ocGe Processing Servi UnceriWeb
Web Vis Server
/ ) \ N NetCDF-U
Y
Linear
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ExamMPLE APPLICATION: WACODIS

Domain User EO Products v V4
... 2. oA ."-.l"'ir_-! V4
'.‘<—> %gmﬂ<) y;

_— ] — [ ] _— ] _— L] — [ ] — ] _— L]

Schedule
|E Processing =\
- )

Process Data Deliver EO

Product

. 7
. 7
Acquire
Discover Data
. Data WaCoDi$ /
~ n —_— n —_— n _— | | n _— (] | | —_— n _— n _— |} —_— n —_— n _— |} | L)
System

Data Sources

_ Icons created by Alice Design, Andi Nur Abdillah, Creative Mania, Emily
~ van den Heever, fae freyo, flamingo, Graphic Tigers, ProSymbols,

rivercon, Scott Dunlap, Tinashe Mugayi, Xicons.co from the Noun

n Project

OrderEO ' ~. g
Product 'S,

“
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SOFTWARE SOLUTIONS - SERVER &
CLIENT

52N Software, other Open Source solutions



52°NORTH  HTTPS://52NORTH.ORG

SERVER IMPLEMENTATIONS

® OGC lists 69 implementations for WPS 1.0/2.0

® Comercial;

® ESRI, FME, Intergraph, Envitia, ERDAS, ...

® Open Source:

® 52°North, pyWPS, ZOO, Geoserver, ...
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52°NortH WPS

* Beta-Release of version 4.0.0 available
* Supports (all) features and operations of the WPS specification Version 1.0.0 and 2.0

* Support of:
* GRASS 7, Sextante, R, Java/Python

» Java Process/R Script upload via Web Ul

* Parser/Generators for common data formats:
* SHP-Files, GML, GeoJSON, GeoTIFF, NetCDF, ...
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52°NortH JAVAPS

*Version 1.5.0

* Complete new implementation using state-of-the-art technology
* Supports WPS 2.0 and OGC API - Processes

* Supports deployment of new processes (transactional extension)

* Parser/Generators for common data formats:
* SHP-Files, GML, GeoJSON, GeoTIFF, NetCDF, ...
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52°NorTH WPS DEPLOYMENT PATTERNS

® Extending an existing WPS
® Custom Binaries with configuration files
® Rich Data Interfaces

® Deployment of annotated scripts (currently R)
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WPS EXTENSION

* Direct extension of a existing WPS 59N WPS

Server implementation -
* Reuse of I/O handlers Althm

* Example: Implementation of an
algorithm in Java as direct
extension of the 52N javaPS

Processing
logic
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ExecuTioN oF Custom BINARIES

* Execution of a program in
binary code

* Configuration via config files 52N WPS

 Parameters for controlling the
Algorithm

process
A

°In r r
puts/Outputs are stored locally
Algorithm

and are referenced using config
parameters

1/O
Handling
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WPS As RicH DATA INTERFACE

* WPS as interface for a large data 52N WPS
store

AbstractAlgorithm

* Dynamic views can be

generated using input i

parameters MyViewGenerator

I Inputs don’t contain data for
processing

Large data store
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DEPLOYMENT OF R ScCRIPTS

* Annotation in R scripts define
inputs/outputs I

* Upload of annotated R scripts 52° North WPS
allows deployment as WPS D“
processes

Administration

Please login to access administration pages.

Examples
Requests
# wps.des: id Random, titl atc e GetCapabilities request using HTTP GET
® ; . : J ; Test Client
111 Open the test client of this WPS instance here: 52°North WPS test client




CLIENT IMPLEMENTATIONS

* 52°North ArcGIS WPS Client
* ArcGIS Extension in collaboration with ESRI Inc.
* Available as Open Source

* 52°North WPS-JS
» JavaScript library for the creation of Web clients

* Quantum-GIS WPS - Plugin
* Custom clients for specific applications, e.g.USGS
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52°NorTH WPS-NG-CLIENT

WPS-Angular-Client

* WpPS-jS:

El Melon "
. . P Nogales S caind ;Z::?;NH:ZL‘:;":Z‘:: Ipaa::‘ & WPS Configuration URL & Version @ o
 JavaScript client ok am TR 2
. ’ ; \\/‘*—*L‘Iznllay Los Andes T WPS Process Select a process @ v
Quillota * {
library AN
3 < WPS Execute  Execution mode & Response format @ 3
: Val,’farél@o&g \ ;
* Wps-ng-client: f (1w )
= - S Placilla de Provincial /
. .| Pefuelas Volcdn / WPS Response ResponseDocument & Outputs ~
Tupungato
. . g
« JavaScript client 3
avaoscriptcien 1 { /
Myr:‘::‘l) -l (IR ResponseDocument
- Based on the Angular | —
ased on the Angular |« ’
F k Elfapo 5a1264b7-a56b-433-8b05-8353ab5f4337
Outputs
Identifier:
5 shakemap-output
MimeType:
L2l application/WMS
Value:
https://riesgos.52north.org/geoserver/wms?
Litueche : Par Service=WMS&Request=GetMap&Version=1.1.1&layers=riesgc
\‘a-\ “Ra qua- Prov. 4 »
La Estrella / Lag
Doflhue del Dic
7 - Leaflet |

https://github.com/52North/wps-ng-client



https://github.com/52North/wps-ng-client
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52°NorTH ARcGIS WPS CLIENT (1)

£ 52 North ArcMap WPS Client o [
:-'Aw T URL: cgisoniine.com/arcgis/services/911CallsHotspot/GPSer r/\WPSServer w
Cﬁb - 9 - = Example: hnp://geoprocessing.demo.52north.org:8080/wps/Web§o¢essingService
r B S el B . _
‘c: i => @: L | =] - Tﬁ Version: .DefauItVersion v URL
Location: [5] C:\Wsers\bpr \Documents\AreGIS e Do
[+ &5 Home - Documents\ArcGIS
® [ Folder Connections WPS Identifier; Processes
@ (@ Toolboxes - Siicasiomo
i (3 Database Servers e e oot
@ L5l Database Connections R
= §3 GIS Servers '
&:| Add ArcGIS Server
&4 Add ArcIMS Server
:_] Add WCS Server
&3 Add WMS Server
& Add WMTS Server
&3 Add WPS Server
Adding of a WPS
oKk | [ cancel
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52°NorTH ArRcGIS WPS CLiENT (1)

Catalog o x
A = - r > N

v @ E-|e # 911CallsHotspot L B E= e
Location: “\\ 911CallsHotspot
® 6 Toolbox.tbx - Query

° Name:  911CallsHotspot ('DATE" > date '1998-01-01 00:00:00' AND "DATE" < date '1998-01-31 00:00:007) AND (‘Day” ="
£ &9 WPSitbx Type:  Toolbox Tool

= & http://cida.usgs.gov/gdp/process/WebProcessin output. spatil peference (optionsi)

# & http://cida.usgs.gov/nwc/wps/WebProcessingSe =
= & htti:// geoproiesgsing.demo.§2nonh.org:8080,?wp Outpus Featires (optional) l
® & http://localhost:8080/envirocar-wps/WebProcess
& http://localhost:8080/geoserver/ows ‘\ Output_Features_schema (optional)
& http://localhost:8080/wps/WebProcessingService[ |
® & http://processing.envirocar.org:8080/wps/WebPr —
[ & http://rainl fsv.cvut.cz/services/wps
| & httz://sampIeserver6.arcgisonline.zom/arcgisfseff EE SRR Output_Features_encoding (optional)
N 911 CallsHotspot] =
% http://sampleserverb.arcgisonline.com/arcgis/sel Output_Features as reference (optional)
& & http://sampljgerverb.arcgisonline.com/arcgis/sel
i & http://wpsl.d\es.geo.tu-dresden.de/wps/WebPr

[E3]

2]

0

B ®

o
Output_Features_mimetype (optional)

] B [

7

H E

Hotspot_Raster (optional)

d:\arcgis\results\Hotspot_Raster4fa7f, tif
Hotspot_Raster_mimetype (optional)

# @ 3D Analyst Tools.tbx - Amiage /U v
= | R Hotspot_Raster_encoding (optional)

[¥] Hotspot_Raster as reference (optional)

Toolbox for processes

[ OK ] I Cancel l {Envimnments.“ l [ Show Help >> |

= vl

Input form for the execution
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3 Model

52°NorTH ARcGIS WPS CLieNT (1)

i P

Model Edit Insert View Windows Help
S AR X9 D HEEANELAN NS VP

*
911CallsHotspot
Hotspot_Rastey
ddd52 tif

Hoture
< m ; illa Rigge
A 293

Integration in the Model Builder o @ \ \ i

ble

aisiacpees O

OR210
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CLoubp-BASED PROCESSING -
HANDS-ON

Developing a Process with Python / Jupyter Notebook and making it available on
the Web
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INTERFACE FOR CLOUD-BASED GEOPROCESSING

Quelle:
http://www.opengeospatial.org/node/2526#Cloud
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HosTED PROCESSING

DeployProcess(Dockerimage)

f F_li?nts \ K WPS \

= @ ¢ e Docker
: ID of the new Processl
Desktop Apps process
DescribeProcess
D R L I NI RN I NI -
Detailed process .
description .
Web Apps
Execute "
Lk >
4 ........................
Processing
SDls, SOA, result
Cloud J

Environments
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ConcerPT & APPROACH

What is the current trend of developing “processing” functionality

in the research community and the data science/analysis
domain?

-> Jupyter Notebooks or R [Notebooks, Markdown]

|dea:

a. develop a (simple) process

b. make it executable in an environment-independent way
c. hostitinthe Cloud [, close to the data]
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ConcerPT & APPROACH

Approach:

a. develop a (simple) process

> Jupyter Notebooks
b. make it executable in an environment-independent way

> Docker with Python Kernel
c. hostitinthe Cloud [, close to the data]

> OGC API Processes, with Docker Execution Backend
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JUPYTER NOTEBOOK PROCESS

https://nbviewer.jupyter.org/github/matthesrieke/gsv2020/blob/mas
ter/geojson buffer.ipynb

How can we make the (interactive) Notebook executable without
manual interaction?

> Papermill allows parameterization


https://nbviewer.jupyter.org/github/matthesrieke/gsv2020/blob/master/geojson_buffer.ipynb
https://nbviewer.jupyter.org/github/matthesrieke/gsv2020/blob/master/geojson_buffer.ipynb
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DockeR IMAGE PREPARATION

1. Reasonable Base Image: continuumio/miniconda3
> https://github.com/matthesrieke/gsv2020/blob/master/Dockerfile

2. Setup environment: import required libraries (geopandas)

> https://github.com/matthesrieke/gsv2020/blob/master/environment.yml

3. Define command that executes the Notebook (Papermill)



https://github.com/matthesrieke/gsv2020/blob/master/Dockerfile
https://github.com/matthesrieke/gsv2020/blob/master/environment.yml
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DepLoy THE ProcEeEss oN THE WEB

ADES: Application Deployment and Execution Service

Extension to OGC API Processes

introduces transactional API (registration, management of
processes)

makes use of “Execution Units” (e.g. Docker images, other
programming language environments)

> https://github.com/matthesrieke/gsv2020/blob/master/application-package.json



https://github.com/matthesrieke/gsv2020/blob/master/application-package.json
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DeMo witH WEB CLIENT

https://52north.github.io/wps-ng-client/

OGC API Processes (draft) instance:
https://testbed.dev.52north.org/ades/rest/

OGC WPS 2.0 instance:
https://testbed.dev.52north.org/ades/service



https://52north.github.io/wps-ng-client/
https://testbed.dev.52north.org/ades/rest/
https://testbed.dev.52north.org/ades/service
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ADES - THinGSs TO KEEP IN MIND

No defined interface between “Application Package” und

“Execution Unit”:
The way how Inputs and Outputs are communicated between these two
interfaces depends (at the moment!) on the implementation
Example:
https://github.com/matthesrieke/gsv2020/blob/master/Dockerfile#L11

Docker Execution is most suitable for heavyweight computations
as the bootstrapping of Docker containers introduces an
overhead > less relevant for longer running processes



https://github.com/matthesrieke/gsv2020/blob/master/Dockerfile#L11

ADES - Roap AHEAD

Feasibility Study in established Cloud environments
Kubernetes / Google Cloud Platform
AWS
Generic Approach for Notebooks - improvements in javaPS <->

container interaction
Extension to additional frameworks (R notebooks, ...)
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SUMMARY
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Torics COVERED

* Geoprocessing motivation

* WPS 2.0 as the established standard

* OGC “API Processes” as the emerging next generation API
* Client & Server Software

* Cloud-based Processing
« Jupyter Notebook
* Docker
 ADES - OGC API Processes



52°NORTH HTTPS://52NORTH.ORG

THANKS FOR THE ATTENTION!

QuEsTIONS?

Matthes Rieke (m.rieke@52north.org)
Benjamin Prof3 (b.pross@52north.org)



mailto:m.rieke@52north.org
mailto:b.pross@52north.org
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RESOURCES

OGC Resources:
* OGCAPI Processes:
https://github.com/opengeospatial/wps-rest-binding
» Application Package: http://docs.opengeospatial.org/per/17-023.html
Papermill: https://github.com/nteract/papermill
52N javaPS: https://github.com/52North/javaps

WPS 2.0 Web Client: https://github.com/52North/wps-ng-client



https://github.com/opengeospatial/wps-rest-binding
http://docs.opengeospatial.org/per/17-023.html
https://github.com/nteract/papermill
https://github.com/52North/javaps
https://github.com/52North/wps-ng-client

