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Introduction to the
RESTful, schemaless,
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JSON first download service
In GeoServer

Ing. Andrea Aime
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GeoSolutions

Founded in 2006, offices in Italy & US

Expertise

I0NS

Image Processing, GeoSpatial Data Fusion
Java, Java Enterprise, C++, Python
JPEG2000, JPIP, Advanced 2D visualization

Supporting/Developing FOSS4G projects

GeoServer, MapStore

your one-stop-shop for geospatial open source software

GeoSolut
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OGC APl - Common
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OGC APl - Common

e Can be found at:
https.//github.com/opengeospatial/oapi_common

I0NS

e Resources:

e / (landing page)

e /conformance (conformance classes implemented)

e /api (API definition)

e /collections (listof collections published)

e /collection/{collectionId} (metadata ofthe

single collection

your one-stop-shop for geospatial open source software

GeoSolut

e Encodings
e HTML (for people to browse an API)
e JSON/GeoJSON
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https://github.com/opengeospatial/oapi_common

Links, links everywhere!

* All resources are linked to the others, in the various
encodings:

I0NS

Backlinks to self and alternative
representations

(different formats/encodings)
/collections
JLinks to each collection in each of its formats

/collections/{collectionid

"href":"http://data.example.org/collections.json",
"rel":"self",

"type":"application/json",

"title":"this document"

INSPIRE

CONFERENCE

your one-stop-shop for geospatial open source software

GeoSolut
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Very little Is mandatory

* None of the encodings is mandatory, a server could do
XML or protocol buffers and still be compliant.

I0NS

 The /api description is not mandatory

 |f present, the usage of OpenAPI is suggested but not
mandatory!

e Aclient could work by following links between resources

 How does a client work then?? By checking the
conformance declaration at "/conformance":

{

"conformsTo": [
"http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/core",
"http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/oas30",
"http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/html",
"http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/geojson"

your one-stop-shop for geospatial open source software

GeoSolut
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OGC API — Features (Core)
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OGC API| — Features (Core)

* |n addition to OGC API (OAPI) core:

e /collection/{collectionId}/items (features)
e /collection/{collectionId}/items/{itemId}

I0NS

e Only supported CRS are
e CRS84 (WGS84 lon/lat)
e CRS84h (WGS84 lon/lat/height)

 No mandated schema, features can be anything:
e Simple
e Complex
 Heterogeneous

your one-stop-shop for geospatial open source software

GeoSolut

e Extra possible encodings: gmisfO (flat) and gmisf2 (non
geometry properties can be nested)
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 The OpenAP| document can be setup in whatever way
(assuming it matches the spec)

I0NS

e Two commons approaches:

e Uniform collections, all collections are described by
a /collections/{collectionid} path.

e Distinct collections, each is given a separate path in
the OpenAPIl document.

your one-stop-shop for geospatial open source software

GeoSolut
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Uniform collections

e Simpler
e Scales to thousands of collections easily
e Limited: cannot say anything unique to each collection

I0NS

e GeoServer currently implements this approach

‘ GET /collections/{collectionId} describe the {collectionld} feature collection

Featu res Access to data (features).

‘ GET /collections/{collectionId}/items retrieve features of feature collection {collectionld}

your one-stop-shop for geospatial open source software

GeoSolut

‘ /collections/{collectionId}/items/{featureId} retrieve afeature; use content negotiation to request HTML or GeoJSON
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Distinct collections

e Verbose

e Suitable for small number of collections

e Can provide unique info about a collection, including

e The returned JSON schema (if so desired)

e Specific query parameters used for filtering (later)

I0NS

‘ Jcollections describe the feature collections in the dataset
‘ /collections/agriculturepnt describe the Agriculture (Point) feature collection
‘ /collections/agriculturesrf describe the Agriculture (Surface) feature collection

‘ /collections/culturepnt describe the Culture (Point) feature collection

your one-stop-shop for geospatial open source software

GeoSolut

‘ /collections/culturesrf describe the Culture (Surface) feature collection

‘ /collections/facilitypnt describe the Facility (Point) feature collection
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/collection/{collectionId}/items

o Lists the contents of a collection
e Can be a GeoJSON document, GML, anything

I0NS

e Filtering
e bbox In CRS84 or CRS84h (or specify bbox-crs)
 datetime (instant or range of times)
e extra parameters declared in the APl document (by

equality)

../collections/buildings/items?
bbox=41,54,42,55

&datetime=2018-02-12T23%3A20%3A527

&builldingState=good

your one-stop-shop for geospatial open source software

GeoSolut
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Paging

e limit query parameter

* Alimitis always present (like in WFS 1.x and 2.x) but can
be high

e Paging works through links, "prev" and "next" rel values

e Links can be implemented the way you want
 GeoServer uses offset as an extra paging parameter

I0NS

"href":"http://example.org/collections/buildings/items.json?limit:50",
"rel" : "preV",
"type":"application/geo+json"

"href":"http://example.org/collections/buildings/items.json?limit:50&0ffset:50",
"rel":"self",
"type":"application/geo+json"

your one-stop-shop for geospatial open source software

GeoSolut

"href":"http://example.org/collections/buildings/items.json?limit:50&0ffset:100",
"rel":"next",
"type":"application/geo+json"
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GeoSolut

your one-stop-shop for geospatial open source software

And that’s all
OGC API = Features Core offers!
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Extensions!

e Approach similar to GeoPackage.

« There will be extensions covering more functionality.

I0NS

e Some extensions are already in the makina:

https://github.com/opengeospatial/ogcapi-
features/tree/master/extensions

CQL filtering
CRS (reprojection and filtering)

Transactions

your one-stop-shop for geospatial open source software

GeoSolut

BB transactions

[ READMEmd
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https://github.com/opengeospatial/ogcapi-features/tree/master/extensions
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BRGM boreholes use case

 Demo with almost 1 million boreholes:

10NS

« Available through: e e | T e
+ WFS2.0.0 3 O
«WFS 3.0.0

OGC APl = Features

Pforzhelm
] Stuttgart

Fala L
]

or geo

« Simple Features
(SF-0) and Complex
Features (Sk-1)!

Vizcaya - Golfe de Gascog

stop-sh

L
i

our one-

GeoSolut

5

® Golfe du Lion
rpi

(o BoreholeView gsmip:BoreholeView Yeedo * : 0 7, sTerrassa
2 S s badel g Barcelona

) ) > adaiona
““4_~“I'Hospitalet de Liooregat

¥

Borehole eposb:Borehole
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Features API landing page

Service Capabilities
FEATURES
1.0 <« 2> C @ backoffice-maps.geo-solutions.it/geoserver/ogc/features
STYLES
1.0
wes & GeoServer
1.0.0
1.1.0 .
1.1.1 GeoServer Features 1.0 Service
1.1
2.01
WFS This is the landing page of the Features 1.0 service, providing links to the service APT and its contents.
1.0.0 This document is also available as application/x-yaml, application/json, application/xml, text/xml, application/cbor.
1.1.0
2.0.0 .
o API definition N
WMS

I0NS

111 The API document provides a machine processable description of this service API conformant to OpenAPI 3.
o This API document is also available as application/x-yaml, application/xml, text/xml, application/cbor, text/html.

1.3.0
WPS

1.0.0 Collections
™S

1.0.0 The collection page provides a list of all the collections available in this service.
WMS-C This collection page is also available as application/x-yaml, application/json, application/xml, text/xml, application/cbor.
1.1.1

WMJ i_g Contact information

your one-stop-shop for geospatial open source software

GeoSolut

* Server managed by -unspecified-
s (rganization: -unspecified-
s Mail: -unspecified-
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Features API /api

{1 swagger htips://maps geo-solutions it/geoserver/ogc/features/api?f=application%2F Explore

Features 1.0 server =2

https-/i/maps. geo-solutions. it'gecserver/ogc/features/api?f=application%2F openapi%2Ejson%3Bversion%303.0

I0NS

WFS specification

Server

l https:/imaps.geo-solutions.it/geoserver/ogcifeatures v

Capabi lities Essential characteristics of this API including information about the data.

J landing page of this API

Jecollections describe the feature collections in the dataset

m Jconformance information about standards that this APl conforms to

m /collections/{collectionId} describe the {collectionld} feature collection

your one-stop-shop for geospatial open source software

GeoSolut

Features Accessto data (features).

‘ m /collections/{collectionId}/items retrieve features of feature collection {collectionld}

)

retrieve a feature; use content negotiation to request HTML or

‘ m /collections/{collectionId}/items/{featureld} . jcqy
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Collections /collections

@ GeoServer

I0NS

GeoServer Feature Collections

This document lists all the collections available in the Features service.
This docurment is also available as application/x-yaml, application/json.

eposb:Borehole

= Title: Borehole
= Geographic extents:
= 41,325, -3.15, 51.118, 9.624.
= [ata as HTML. Collection items are also available in the following formats: | --Please choose an option--
= Queryables as HTML.

gsmlp:BoreholeView

= Title: BoreholeView
+ Geographic extents:
s 54,656, -21.388, 139.535, 87.933.
+ Data as HTML. Collection items are also availzble in the following formats: |——F’Iease choose an option—
e Queryables as HTML.

your one-stop-shop for geospatial open source software

GeoSolut
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Collection /collections/{collectionid}

@ GeoServer

I0NS

your one-stop-shop for geospatial open source software

eposb:Borehole

=+ Title: Borehole
+ Geographic extents:
s 41,325, -5.15, 51.118, 9.624.
» Data as HTML. Collection items are also available in the following formats: | —-Please choose an option-—-

* Queryables as HTML. --Please choose an option--

application/ld+json

Featu re SChema application/vnd.google-earth.kml+xml

i _ application/geo+json
+ boreCollarPositionalAccuracy: Collection

» metaDataProperty: Collection application/stac+json

= relatedSamplingFeature: Collection application/gml+xml;version=3.2
length: Collection

+* _ DEFAULT_GEOMETRY__: Point

+ locatedOnAdminUnit: Collection

+ georesourceFeature: Collection

« shape: Collection

+ alias: Collection

application/json

—
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Items /collections/{collectionid}/items

type: "FeatureCollection”,
v features: |
M
type: "Feature",
id: "0001000001",
T geometry: {
type: "Point”,
* coordinates: [

r

I0NS

1
T
T properties: |
"@featureType": "Borehole",
* identifier: [
value: "BSS50002ZRA",
"fBcodeSpace"”: http://www.ietf.org/rfc/rfc2ele

te

type: |{
"@href": http://vocasbulary.ocdm2.org/samplingfeaturetype/borehole/,
"@title": "borehole"

Ir

sampledFeaturs: [
"@href": https://sweet.jpl.nasa.gov/2.3/realmFarthReference.owl$#EarthLithosphere,
"@title": "Lithosphers"

}
1,
shape: {
"@dataType": "shape",
T Point: {
type: "FPoint”,
T coordinates: |

r

}
te
custodian: |
"@dataType": "Custocdian”,
* custodian: {
"@dataType": "CI_ResponsibleParty",
organisationName: "BRCM",
T role: |
"@codeListValue": "custodian”,
"BoodeList": http://www.isctc2ll.org/2005/rescurces/Codelist/gmxCodelists. xml

your one-stop-shop for geospatial open source software

GeoSolut
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What to do with the
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One step back

re

AN E

softwi

Feature Type /
Layer [JK

App-Schema App-Schema App-Schema
DataStore #1 DataStore #2 DataStore #3

your one-stop-shop for geospatial open source

GeoSolut

PostGIS

Data Backend
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shop for geospalial open source soffware
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GeoSolut

One step back

<st:Station=>
<st:observation=
<st:Observation>

TABLE
stations

TYPE
stations

TABLE
observations

TABLE
parameters

TYPE

observations App-Schema
<st:Observation>
<st:parameter>

<st:Parameter=>

TYPE
parameters

AUTOMATIC MAPPING

GML
Schemas

Mapping
Files
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One step at a time

« One mapping between the data and a target schema
J multiples output fermats!

10NS

GML
Output Format

GeoTools
GeoSON
DataStore Featu: Gutout Format

Shapefile
Output Format

App-schema
configuration

your one-stop-shop for geospatial open source software

GeoSolut

* How to get rid of the mapping
between the data and target ﬁ;‘:ﬁ;g
schema? configuration
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One step at a time

"geometry": {
1l@type1l : “Pﬂil'lt",
 Why not use |
"% {strfoncat (' <http://www.opengis.net/def/crs/0GC/1.3/CR58B4>" , tolWKT (xpath( ' eposb:bholeHe
t e m p | at I n g adworks/guml-wellconstruction:BoreCollar/guwml-wellconstruction:collarLocation® )} "

I0NS

Ta

"sam: sampledFeature™: {

Instead Of "@id": "https://sweet.jpl.nasa.gov/2.3/realmEarthReference.owl#Earthlithosphere”,
"name": "Lithosphere"

mappings? -

"eposb:lifeCycleInfo™: {
"$source"™: "eposb:lifeCycleInfofeposb:LifeCyclelnfo”,
"@type”: "LifeCyclelInfo”,
"eposb:updatebDate":
"@type"™: "time:Instant”,
"time:inXsDDateTime": “%{eposb:updateDate/gml:TimeInstant/gml:timePosition}™
I

e Wh at YO u 1.535-;;?:. : “;{eposh:statusfﬁxlink: href}”,
"name": "Valids&"
See s What b

"eposb:creationDate™: {

Y G t I "@type™: "time:Instant”,
O U e . "time:inXsDDateTime": “%{eposb:creationDate/gml:TimeInstant/gml:timePosition}"”
h

T
"eposb:locatedOnAdminUnit™: {

"@id": "%{eposb:locatedOnAdminUnit/@xlink:href}",
"name": "SANGATTE"™
T

your one-stop-shop for geospatial open source software

GeoSolut
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One step at a time

» Hiltering using COL IS supported:

» http://.../geoserver/ogc/features/collections/eposb:Borehole/items?f=appli
cation/ld+json&limit=50&filter=features.gsmip:boreholelLength _m.om:amo
unt=83&filter-lang=cql-text

T geocmetry: |
"Btype": "Point”,
wkt: "<http://www.opengis.net/def/crs/0GC/1l.3/CRSE4>POINT (1.35559927237556 51.1020179771059)"
} r
T "zam:sampledFeature": |
"@id": https://sweet.qpl.nasa.gov/2.3/realmFarthReference. owl$FarthLithospheres,
name: "Lithosphere"

b

T "eposh:lifeCycleInfo: |
"Btype": "LifeCycleInfa",
T "eposh:updateDate": |
"Btype": "time:Instant”,
"time:inXSDDateTime": "200B8/12/357 05:41:34"

"@id": http://id.ecaufrance.fr/nsa/3004xXxX,

name: "Valids"

}i’

T "eposh:creationDate™: |

"Btype": "time:Instant”,
"time:inXSDDateTime": "188B/03/70 11:55:17"

}

}i’
T "eposh:locatedOnAdminUnit": |
"Bid": "e2e2TT4",
name: "SRNGARTTE"
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your one-stop-shop for geospatial open source software

GeoSolut
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GeoServer

New data source

Choose the type of data source you wish to configure

About & Status
E. Server Status

In
Memory
Features

+ M aa
= a8

Templating with
Schema Substitution

PostgreSQL

Database Metadata

OBSERVATION

JSON-LD GeoJSON
Id * N cq | 1a*
name - _ name
" Parameter * .
position timestamp unit
value
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| That’s all folks!

Questions?

info@geo-solutions.it




