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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

OGC API standards[?l define modular API building blocks to spatially enable Web APIs in a consistent
manner. The OpenAPI specification is used to define the API building blocks.

The OGC API family of standards is organized by resource type. This document specifies the
fundamental API building blocks for interacting with features. The spatial data community uses the

term 'feature' for things in the real world that are of interest.

For those
Geometry

0GC API H
OGC API F
the "Core",
represente
capabilitie
support fo
coordinate

By default,
sharing thg
to the data

The API building blocks specified in this document are consistent with the architecture of the

In particul
Best Pract
Guidelines
defined in

This documnent specifies discovery and query opérations that are implemented using the HTTP

method. Sy
additional

Discovery
about the f
informatio

Query opet
selection c

A subset of the OGC API-family of standards is expected to be published by ISO. For example,

document
will be pub

h about available distributions of the dataset.

iliar with

n

ot fam

the term 'feature,’ the explanations on Spatial Things, Features and
c VV B Tl B PT s MeEnt DT 5T .

[ e VWebD be DIrovid

eatures provides API building blocks to create, modify and query features on the
patures is comprised of multiple parts, each of them a separate standard. This docu
specifies the core capabilities and is restricted to fetching features where geometries|are
d in the coordinate reference system, WGS 84, with axis order longitude/latitirde. Additignal
5 that address more advanced needs will be specified in additional partsy Examples include

I creating and modifying features, more complex data models, richer-queries, additi¢nal

reference systems, multiple datasets and collection hierarchies.

han
Cess

every APl implementing this document will provide access to a'single dataset. Rather
data as a complete dataset, the OGC API Features standards/offer direct, fine-grained ac
at the feature (object) level.

Veb.
\Veb
API
5 as

ar, the API design is guided by the IETF HTTP/HTTPS RFCs, the W3C Data on the \
ces, the W3C/0OGC Spatial Data on the Web Best Practices and the emerging OGC Web
A particular example is the use of the concepts of datasets and dataset distribution
DCAT and used in schema.org.

GET
pport for additional methods (in particular POST, PUT, DELETE, PATCH) will be specified in
parts.

lata
eve

bperations enable clients to interrogate the API, including the API definition and metac
eature collections provided by the AP, to determine the capabilities of the API and retr

ations enable clients'to retrieve features from the underlying data store based upon simple
Fiteria, defined hy.-the client.

this
rds
rds

s published by ISO as ISO 19168-1. To reflect that only a subset of the OGC API standz
lished by ¥SO and to avoid using organization names in the titles of ISO standards, stands

from the "(
is "OGC A

API for featutres

DGC
tial

GCAPT series are published by ISO as "Geospatial API," i.e. the title of this document in
[ = Features — Part 1: Core" and the title in ISO is "Geographic Information — Geosps

Port 1. Cown !

TAIC L. GUTCT

For simplicity, this document consistently uses:

"OGC API" to refer to the family of standards for geospatial Web APIs that in ISO is published as

"Geospatial APL;"

"OGC API - Features" to refer to the multipart standard for features that in ISO is published as

[SO 19168 / "Geographic Information - Geospatial API for features;"

"OGC API - Features — Part 1: Core" to refer to this document that in ISO is published as ISO 19168-1

/ "Geographic Information - Geospatial API for features — Part 1: Core."

This document defines the resources listed in Table 1. For an overview of the resources, see 7.1.

Vi
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Table 1 — Overview of resources, applicable HTTP methods and links to the document sections

HTTP
Resource Path method |Documentreference
Landing page / GET 7.2 APl landing page
Conformance /conformance GET 7.4 Declaration of conformance
declaration classes
Feature collections| /collections GET 7.13 Feature collections
Feature collection |/collections/{collectionld} GET 7.14 Feature collection
Fen]hlrpc I/{‘nllpr‘finn c/{{‘n”p{‘ﬁnn]d}/ifpmc GET 715 Features
Fedture /collections/{collectionld}/items/{featureld} |GET 7.16 Feature

Implementations of OGC API Features are intended to support two different approaches for

can|use the API. For further information, see 6.1.

how clients

© IS0 2020 - All rights reserved
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Geographic information — Geospatial API for features —

Part 1:

Core

1 [Scope

This document specifies the behaviour of Web APIs that provide access to featuresyn'a dataset in a
manner independent of the underlying data store. This document defines discevery fand query
opefrations.

Dis¢overy operations enable clients to interrogate the AP], including the AP} definition an¢l metadata

abo
infd

Qu¢
sele
2

Thd
con
und

INT

jut the feature collections provided by the API, to determine the capabilities of the API a
rmation about available distributions of the dataset.

ry operations enable clients to retrieve features from the underlying data store based u
ction criteria, defined by the client.

Normative references

following documents are referred to in the textih such a way that some or all of th

ated references, the latest edition of the referenced document (including any amendmen

2000 [viewed 2020-03-16]. Available at https://tools.ietf.org/rfc/rfc2818.txt

INT

Ktitutes requirements of this document. For dated references, only the edition cited 4

ERNET ENGINEERING TASK FORCE (IETE); RFC 2818: HTTP Over TLS [online]. Edited by |

ERNET ENGINEERING TASK FORCE' (IETF), RFC 3339:2002: Date and Time on the
Timestamps [online]. Edited by.G.Klyne, C. Newman. 2002 [viewed 2020-03-16]. Available

hd retrieve

pon simple

Pir content
pplies. For
[s) applies.

k. Rescorla.

Internet:

at https://

tools.ietf.org/rfc/rfc3339.txt

INTERNET ENGINEERING ,TASK FORCE (IETF), RFC 7230 to RFC 7235: HTTP/1.1 [online]. Edited by R.
Fielding, ]. Reschke, Y- kafon, M. Nottingham. 2014 [viewed 2020-04-28]. Available at h{tps://tools
detforg/rfc/rfc7230Q:txt; https://tools.ietf.org/rfc/rfc7231.txt, https://tools.ietf.org/rfc/1fc7232.txt,
https://tools.ietf.erg/rfc/rfc7233.txt, https://tools.ietf.org/rfc/rfc7234.txt, and https://todls.ietf.org/
rfcrfc7235.txt

INTERNET_ENGINEERING TASK ForCE (IETF), RFC 8288:2017: Web Linking [online]. Edjted by M.

Not|

op

tingham. 2017 [viewed 2020-03-16]. Available at https://tools.ietf.org/rfc/rfc8288.txt

NAPI INITIATIVE (OAD), OpenAPI Specification 3.0 [online]. 2020 [viewed 2020-03-16]

The latest

patch version at the time of publication of this standard was 3.0.3, available at http://spec.openapis

.org/oas/v3.0.3

3

For

Terms, definitions and abbreviated terms

the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

02020 - All rights reserved


https://tools.ietf.org/rfc/rfc2818.txt
https://tools.ietf.org/rfc/rfc3339.txt
https://tools.ietf.org/rfc/rfc3339.txt
https://tools.ietf.org/rfc/rfc7230.txt
https://tools.ietf.org/rfc/rfc7230.txt
http://,
https://tools.ietf.org/rfc/rfc7231.txt
http://,
https://tools.ietf.org/rfc/rfc7232.txt
http://,
https://tools.ietf.org/rfc/rfc7233.txt
http://,
https://tools.ietf.org/rfc/rfc7234.txt
https://tools.ietf.org/rfc/rfc7235.txt
https://tools.ietf.org/rfc/rfc7235.txt
https://tools.ietf.org/rfc/rfc8288.txt
http://spec.openapis.org/oas/v3.0.3
http://spec.openapis.org/oas/v3.0.3
https://www.iso.org/obp/ui
http://www.electropedia.org/
https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

3.1.1
dataset

collection of data

Note 1 to entry: Published or curated by a single agent, and available for access or download in one or more

formats.

Note 2 to entry: The use of ‘collection’ in the definition from DCAT is broader than the use of the term collection
in this document. See the definition of feature collection (3.1.4).

[SOURCE: DCATI8], 6.6, modified — Definition split into definition and Note 1 to entry; Note 2 to entry

has been agdedi

3.1.2

distributipn

specific representation of a dataset (3.1.1)

EXAMPLE A downloadable file, an RSS feed or an API.

[SOURCE: IDCATIE], 6.7, modified — Definition has been shortened]
3.1.3

feature

abstraction of real-world phenomena

Note 1 to erftry: The explanations on Spatial Things, Features and Geometty in the W3C/OGC Spatial Data o1} the
Web Best Pfactice documentlel provide more detail.

[SOURCE: ISO 19101-1:2014, 4.1.11, modified — Note 1 to entry has been added]

3.1.4
feature c
collection
set of featu

3.1.5
Web API
APl using 4

Note 1 to e
PracticeslZ

[SOURCE: 1

3.1 Abb

API

lection

res (3.1.3) from a dataset (3.1.1)

provides more detail:

DWBPIZ], 8.10.1,-modified — Rephrased for clarity]

reviated-terms

Application Programming Interface

n architectural style thatisffeunded on the technologies of the Web

try: Best Practice 24: Use'Web Standards as the foundation of APIs in the W3C Data on the Web Best

CORS
CRS
HTTP
HTTPS
IANA
0GC

€ross=OrigimResource Straring
Coordinate Reference System
Hypertext Transfer Protocol
Hypertext Transfer Protocol Secure
Internet Assigned Numbers Authority

Open Geospatial Consortium

© IS0 2020 - All rights reserved
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TRS Temporal Coordinate Reference System

URI Uniform Resource Identifier

YAML YAML Ain’'t Markup Language

4

Conformance

This document defines six requirements/conformance classes.

Thd
Thd
The
Thd

Four requirements classes depend on the Core and specify represéntdtions for these re

conj

Nor

none of them, but to implement another encoding instead.

Th4
HTI
enc

Thd
opt
whi

As
use

for
ow

standardization targets of all conformance classes are "Web APIs.”
main requirements class is:

Core.

Core specifies requirements that all Web APIs have to implement.

Core does not mandate a specific encoding or format for representingfeatures or feature

monly used encodings for spatial data on the web:

HTML,

Geo]SON,

Geography Markup Language (GML), Simple Features Profile, Level 0, and
Geography Markup Language (GML), Simple Features Profile, Level 2.

e of these encodings are mandatory and an\implementation of the Core may also decide to

t said, the Core requirements .class includes recommendations to support, wherg
ML and Geo]JSON as encodings. Clause 6 (Overview) includes a discussion about the rec
pbdings.

Core does not mandate ‘any encoding or format for the formal definition of the API
ch depends on the Eore:
OpenAPI specifieation 3.0.

vith the fegture encodings, an implementation of the Core requirements class may als
other APl definition representations in addition or instead of an OpenAPI 3.0 definition
hlternative API definitions: OpenAPI 2.0 (Swagger), future versions of the OpenAPI speci
S Common 2.0 capabilities document or WSDL.

tollections.
sources in

implement

practical,
bmmended

bither. One

on is the OpenAPI 3,0 specification and a requirements class has been specified for OpenAPI 3.0,

b decide to
. Examples
fication, an

The Core is intended to be a minimal useful API for fine-grained read-access to a spatial dataset where
geometries are represented in the coordinate reference system WGS 84 with axis order longitude/
latitude.

Additional capabilities, e.g. support for transactions, complex data structures, rich queries, other
coordinate reference systems, subscription/notification, and returning aggregated results, may be
specified in future parts of the OGC API Features series or as vendor-specific extensions.

Conformance with this document shall be checked using all the relevant tests specified in Annex A
(normative) of this document. The framework, concepts, and methodology for testing, and the criteria to
be achieved to claim conformance are specified in the OGC Compliance Testing Policies and Procedures
and the OGC Compliance Testing web site. Table 2 provides conformance class URIs

©IS

02020 - All rights reserved


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

Table 2 — Conformance class URIs

Conformance class URI

Core http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/core
HTML http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/html
Geo]SON http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/geojson

GML, Simple Features Profile, Level 0 |http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/gmlsf0

GML, Simple Features Profile, Level 2 | http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/gmlsf2

OpenAPI Specification 3.0 http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/oas30

5 Conventions

5.1 Identifiers

The normdtive provisions in this document are denoted by the URI nhttp://wwy dpengis.net/sdec/

ogcapi-fe

All require
which are

5.2 LinK
To express

The follow

— alternfate: Refers to a substitute for this context.

— collec
contex

— describedby: Refers to a resource providing information about the link’s context.

tures-1/1.0.

ments and conformance tests that appear in this document are denoted by partial
relative to this base.

 relations
relationships between resources, RFC 8288 (Web Linking) is used.

ng registered link relation types[3] are used in thi$ document.

fion: The target IRI points to a resource which represents the collection resource for
t [RI.

— item: [The target IRI points to a-resource that is a member of the collection represented by
contexft IRIL.

— next: |ndicates that the link’s context is a part of a series, and that the next in the series is
link target.

— licenseg: Refers to alicénse associated with this context.

— prev: Indicatesthat the link’s context is a part of a series, and that the previous in the series is
link tafget.
— THisTelation is only used in examples.

— self: Conveys an identifier for the link’s context.

Rls

the

the

the

the

— service-desc: Identifies service description for the context that is primarily intended for
consumption by machines.

— APl definitions are considered service descriptions.

— service-doc: Identifies service documentation for the context that is primarily intended for human
consumption.

© IS0 2020 - All rights reserved
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In addition, the following link relation types are used for which no applicable registered link relation
type could be identified.

— items: Refers to a resource that is comprised of members of the collection represented by the link’s
context.

— conformance: Refers to a resource that identifies the specifications that the link’s context
conforms to.

— data: Refers to the root resource of a dataset in an API.

ot 3 Ll £ lLial L 1 ot £ £ A LRy
EaC T TCSUUT CCTCPTECSCITCatIUTT IICTauCS—dIT artay OT ST T PICTHCITICa IO S ar e rr ct—to—atuty addltlona]

linKs for all resources provided by the API. For example, an enclosure link could refergnce a bulk
download of a collection. Or a related link on a feature could reference a related feature:

5.3 Use of HTTPS

For|simplicity, this document in general only refers to the HTTP protocol. This'is not meant to exclude
theuse of HTTPS but is a shorthand notation for "HTTP or HTTPS." In fact, most servers are gxpected to
use/HTTPS, not HTTP.

5.4) HTTP URIs

Thip document does not restrict the lexical space of URIs uSed’in the API beyond the requirements of
theHTTP and URI Syntax I[ETF RFCs. If URIs include resetved characters that are delimiterd in the URI
subomponent, these have to be percent-encoded. See RE€3986:2005, Clause 2[2 for details

5.5| API definition

5.5/1 General remarks

Goqd documentation is essential for every API so that developers can more easily learn how to use the
API| In the best case, documentation will be available in HTML and in a format that can be prfocessed by
soffware to connect to the API.

Thif document specifies requirements and recommendations for APIs that share featurg data and
that want to follow a standard way of doing so. In general, APIs will go beyond the requirgments and
recpmmendations stated_ih this document, or other parts of the OGC API series of standards, and will
support additional operations, parameters, etc. that are specific to the API or the software tpol used to
implement the APk

5.52 Rolewef OpenAPI

Thip doctimient uses OpenAPI 3.0 fragments as examples and to formally state requirements. However,
us lllg OpenAPI 3.0 is not required for implementing a server.

—-

Therefore, the Core requirements class only requires that an API definition be provided and linked
from the landing page.

A separate requirements class is specified for API definitions that follow the OpenAPI specification
3.0. This does not preclude that in the future or in parallel, other versions of OpenAPI or other API
descriptions are provided by a server.

NOTE This approach is used to avoid lock-in to a specific approach to defining an API as it is expected that
the API landscape will continue to evolve.

In this document, fragments of OpenAPI definitions are shown in YAML (YAML Ain’t Markup Language)
[ since YAML is easier to read than JSON and is typically used in OpenAPI editors. YAML is described
by its authors as a human friendly data serialization standard for all programming languages.

© IS0 2020 - All rights reserved 5
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ferences to OpenAPI components in normative statements

Some normative statements (requirements, recommendations and permissions) use a phrase that a
component in the API definition of the server must be "based upon" a schema or parameter component

in the OGC

schema repository.

In this case, the following changes to the pre-defined OpenAPI component are permitted.

schem

(ifas
values

The d
prohib
Additi
Infornj

For API dqg
should be i

5.5.4 Pa

The rape

a components.

bset of all possible values is applicable to the server). An example for a constrained ran
is to explicitly specify the supported values of a string parameter or property using@n‘e

vdlu

its this.
bnal properties may be added to the schema definition of a Response Objeet.
ative text may be changed or added, e.g. comments or description properties.

nterpreted in the context of the API definition language used

ths in OpenAPI definitions

All paths ifp an OpenAPI definition are relative to a base URL.af the server.

EXAMPLE 1

If the Open/

servers:
- url: |
descr]

- url: |
descr]

The path "
org/mypat}

5.5.5 Re

Reusable ¢
from this d

6 Overy

URL of the OpenAPI definition.

\PI Server Object looks like this:

i ttps://dev.example.org/
ption: Development server
ttps://data.example.org/
ption: Production servecx

mypath" in the OpenAPI(definition of a Web API would be the URL https://data.examyg
. for the production server.

usable OpenAPl-components

bmponents for®penAPI definitions for implementations of 0GC API Features are referen
ocument,

riew

efault value of a parameter may be changed or added unless a requirement explidi

6.1 Design considerations

If the server supports an XML encoding, xm1 properties may be added to the relevant OpenAPI

finitions that do not conform to the OpenAPI Specification 3.0, the normative statenpent

le.

ced

While this is the first version of the OGC API Features series, the fine-grained access to features over
the Web has been supported by the OGC Web Feature Service (WFS) standard (in I1SO: ISO 19142) and
many implementations of that standard for many years. WFS uses a Remote-Procedure-Call-over-HTTP
architectural style using XML for any payloads. When the WFS standard was originally designed in the

late 1990s

and early 2000s this was the state-of-the-art.

OGC API Features supports similar capabilities, but uses a modernized approach that follows the
current Web architecture and in particular the W3C/OGC best practices for sharing Spatial Data on the
Web as well as the W3C best practices for sharing Data on the Web.
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Beside the general alignment with the architecture of the Web (e.g., consistency with HTTP/HTTPS,
hypermedia controls), another goal for OGC API Features is modularization. This goal has several facets,

as described below.

Clear separation between core requirements and more advanced capabilities. This

document

specifies the core requirements that are relevant for almost everyone who wants to share or use
feature data on a fine-grained level. Additional capabilities that several communities are using

today will be specified as extensions in additional parts of the OGC API Features series.

— Technologies that change more frequently are decoupled and specified in separate modules
("requirements classes” in OGC terminology). This enables, for example, the use/re-use of new

Imp
can

In t
typ

by the API. The API definition may be used to determine details, e.g., on filter parameters, b

not

multiple APIs as long as they implement OGC API Eeatures.

The
intd
the
API
lang

6.2

Thi
coll
use

Norj
imp

encodings for spatial data or API descriptions.

the same features, but organized in a spatial partitioning system; ormap resources co
the features and render them as map images.

lementations of OGC API Features are intended to support twocifferent approaches for
use the API.

he first approach, clients are implemented with knowledge about this document and if
bs. The clients navigate the resources based on this knowledge and based on the responsg

be necessary depending on the needs of the client. These are clients that are in general

other approach targets developers that are not familiar with the OGC API standards, h
ract with spatial data provided by an API that happens to implement OGC API Features.
developer studies and uses the APl-definition, typically an OpenAPI document, to undg
and implement the code to interact with the API. This assumes familiarity with the AP
ruage and the related tooling, butit should not be necessary to study the OGC API standa

Encodings

5 document does mot’ mandate any encoding or format for representing features
ections. In additioh to rules for HTML, the standard encoding for Web content, rules for
H encodings fof spatial data on the Web are provided (GeoJ]SON, GML).

e of these\eéncodings is mandatory and an implementation of the Core requirements
lement none of them but implement another encoding instead.

Su

ortfor HTML is recommended as HTML is the core language of the World Wide Web. A
E pport browsing the data with a web browser and will enable search

supports HTML will su

Modularization is not just about features or resources, but about providing building blodks for fine-
grained access to spatial data that can be used in Web APIs in general. In other”words, a server
supporting OGC API Features is not intended to implement just a standalgne Featyres APIL. A
corollary of this is that the same Web API may also implement other standards of tHe OGC API
family that support additional resource types; for example, tile resourceés could provide access to

ld process

how clients

S resource
s provided
1t this may
able to use

ut want to
n this case
rstand the

definition
Irds.

or feature
commonly

class may

Server that

crawl and index the dataset.

engines to

Geo]SON is a commonly used format that is simple to understand and well supported by tools and
software libraries. Since most Web developers are comfortable with using a JSON-based format, this
version of OGC API Features recommends supporting GeoJSON for encoding feature data, if the feature
data can be represented in Geo]JSON for the intended use.

Some examples for cases that are out-of-scope of GeoJSON are:
— when solids are used for geometries (e.g., in a 3D city model),

— geometries thatinclude non-linear curve interpolations that cannot be simplified (e.g., use of arcs in
authoritative geometries),

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

— geometries that have to be represented in a coordinate reference system (CRS) that is not based on

WGS 8

4 longitude/latitude (e.g., an authoritative national CRS),

— features that have more than one geometric property.

In addition to HTML and GeoJSON, a significant volume of feature data is available in XML-based
formats, notably GML. GML supports more complex requirements than GeoJSON and does not have any
of the limitations mentioned in the above bullets, but as a result, GML is more complex to handle for
both servers and clients. Requirements classes for GML are, therefore, included in this document. We
expect that these will typically be supported by servers where users are known to expect feature data
in XML/GML.

The reconllmendations for using HTML and GeoJSON reflect the importance of HTML and
current po

recommen
using othe

This docur

precisely t
desired en

For examp

sequences
type appli

In addition

reduce the

6.3 Examples

This docuy

the server
GeoJSON a

The buildings have a few (optional) properties: the polygon geometry of the building footprint, a ng
the functig
of the last yipdate of the building feature in the dataset.

In addition
are availab

pularity of JSON-based data formats. As the practices in the Web community eyaolve,
Hations will likely be updated in future versions of this document to provideguidance
 encodings.

hent does not provide any guidance on other encodings. The supportedcencodings, or 1y
he media types of the supported encodings, can be determined from the API definition.
roding is selected using HTTP content negotiation.

le, if the server supports GeoJSON Text Sequences, an encoding\that is based on JSON
and GeoJSON to support streaming by making the data incrementally parseable, the m¢
cation/geo+json-seq would be used.

, HTTP supports compression and therefore the standard HTTP mechanisms can be use
size of the messages between the server and the client.

hent uses a simple example throughout the document: The dataset contains buildings
provides access to them through a singlefeature collection ("buildings") and two encodi
hd HTML.

n of the building (residential;\commercial or public use), the floor count and the timest3

to the examples included in the document, additional and more comprehensive exam
le at http://schemdsiopengis.net/ogcapi/features/part1/1.0/examples.

the
the
on

ore
The

fext
bdia

d to

and
hgs,

me,
mp

bles

7 Requjrements-class "Core"

7.1 Overview

Requirements-class

http://www.opengis.net/spec/ogcapi-features-1/1.0/req/core

Target type Web API

Dependency RFC 7230 to RFC 7235 (HTTP/1.1)

Dependency RFC 2818 (HTTP over TLS)

Dependency RFC 3339 (Date and Time on the Internet: Timestamps)

Dependency RFC 8288 (Web Linking)
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A server that implements this requirements class provides access to the features in a dataset.

NOTE 1

Other parts of this document can define API extensions that support multiple datasets. The statement

that the features are from "a dataset” is not meant to preclude such extensions. It reflects that this document
does not specify how the API publishes features or other spatial data from multiple datasets.

The entry point is a Landing page (path /).

NOTE 2

document, the landing page can also be, for example, a sub-resource of the base URL of the API.

Th

Landing page provides links to:

All paths (e.g., /) are relative. If the API covers other resources beyond those specified in this

The
sery
def
API

The
spe
thig
con

Thd
tot

Thi
con
oth

NO'I
add

Thi
agg
tha

Acc
For
ite

the ApT definition (link relations service-desc and service-doc),
the conformance declaration (path /conformance, link relation conformance), and
the collections (path /collections, link relation data).

APT definition describes the capabilities of the server that can be used\by clients to con
rer or by development tools to support the implementation of servers and clients. Access|
inition using HTTP GET returns a description of the API. The Api@2finition can be ho
server(s) or a separate server.

Conformance declaration states the conformance elasses from standards or
cifications, identified by a URI, to which the API conforms. Clients can, but are not requ
information. Accessing the Conformance declaration:itsing HTTP GET returns the lisf]
formance classes implemented by the server.

data is organized into one or more collections, Cellections provides information about
he collections.

5 document specifies requirements onlyyfor collections consisting of features, i.e., each
sidered by this document is a feature collection. Other OGC API standards may add requit
br types of collections.

E3
bd in the names of the resource-types or their paths.

5 document does not include any requirements about how the features in the dataset
regated into collections. A typical approach is to aggregate by feature type but any othe
fits the dataset orthe applications using this distribution may also be used.

bssing collections using HTTP GET returns a response that contains at least the list of
each collegeion, alink to the items in the collection (Features, path /collections/{coll
s, link relation items) as well as key information about the collection. This information

a lacdl identifier for the collection that is unique for the dataset;

nect to the
ing the apT
5ted on the

ommunity
red to, use
of URIs of

and access

collection
ements for

To support the future use of datasets with items that are not features, the term "feature” lhas not been

have to be
r approach

tollections.
bctionId} /
ncludes:

Fistof coordimate Teference systems (ERSimwiichr geometries ray be returned by the

erver. The

first CRS is the default coordinate reference system (in the Core, the default is always WGS 84 with

axis order longitude/latitude);

an optional title and description for the collection;

— anoptional extent that can be used to provide an indication of the spatial and temporal extent of the

collection, typically derived from the data;

— an optional indicator about the type of the items in the collection (the default value, if the indicator

is not provided, is 'feature').

The collection resource is also available at path /collections/{collectionId}, often with more
details than included in the collections response.
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Each collection that is a feature collection consists of features. This document only discusses the
behaviour of feature collections.

Each feature in a dataset is part of exactly one collection.

Accessing the reatures using HTTP GET returns a document consisting of features in the collection.
The features included in the response are determined by the server based on the query parameters
of the request. To support access to larger collections without overloading the client, the API supports

paged acce

ss with links to the next page, if more features are selected than the page size.

A pbox or datetime parameter may be used to select only a subset of the features in the collection (the
eaturgs in

featurest

Tﬁm are in the bounding box or time interval). T he bbox parameter also matches a
the collectjon that are not associated with a location. The datetime parameter also matches all feat

in the collg

The 1imit
in the resp

Each page
and number

Each reat
and may b¢

In addition
level colle

ction that are not associated with a time stamp or interval.

barameter may be used to control the subset of the selected features that should be retur
pnse, the page size.

may include information about the number of selected and returned features (nunberMata
Returned) as well as links to support paging (link relation next).

e requested individually using HTTP GET.

to the simple path structures described above, where @ll'features are organized in a
tion hierarchy, additional parts of the OGC API Feature series are expected to proj

alternate afccess to the features served by the API via additional,deeper collection hierarchies.

res

ned

hed

re (path /collections/{collectionId}/items/{featureId})%s also a separate resoyrce

pne-
ride

7.2 API Janding page

7.2.1 Operation

Requirement 1 /req/core/root-op

A The server SHALL support the HTTP GET operation at the path /.
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7.2.2 Response
Requirement 2 /req/core/root-success
A A successful execution of the operation shall be reported as a response with a HTTP

status code 200.

B

The content of that response shall be based upon the OpenAPI 3.0 schema
landingPage.yaml and include at least links to the following resources:

a N ADL Jdo € [AY

i Cralatioa & ; d ! ; |
LT AT T UCTTIITIUIVIT (T TIAdUUIT Ty U oL VILLTULOL UL St viILTLTUUL

/conformance (relation type ‘conformance')

/collections (relation type 'data’)

Schema for the landing page

typ
req

pro

[o}

"y g

cla

col

}

E: object
hired:
links
berties:
itle:
type: string
Escription:
type: string
inks:
type: array
items:
Sref: http://schemas.opengis.net/ogcapi/features/partl/1.0/openapi/schemas
MPLE1 Landing page response document.
Fitle": "Buildings in Bonn",
Hescription": "Access to data about\buildings in the city of Bonn via a Web AF
Forms to the OGC API Features specification.",
links": [
{ "href": "http://data.example.org/",
"rel": "self", "type": "application/json", "title": "this document" },
{ "href": "http://data.gexample.org/api",
"rel": "service-des@™M"type": "application/vnd.oai.openapi+json;version=3
F1le": "the API definiftion" },
{ "href": "http://data.example.org/api.html",
"rel": "servige=doc", "type": "text/html", "title": "the API documentation'
{ "href": "httpsw//data.example.org/conformance",
"rel": "coafOrmance", "type": "application/json", "title": "OGC API conforn
Eses implemented by this server" },
{ "href" s 'http://data.example.org/collections",
"rel'w™\"data", "type": "application/json", "title": "Information about the

lections'V }

7 2 2 I ke dei
Y4} LITUL SItUudtivlis

See

HTTP status codes for general guidance.
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7.3 API definition

7.3.1 Operation

Every API is expected to provide a definition that describes the capabilities of the server and which
can be used by developers to understand the API, by software clients to connect to the server, or by
development tools to support the implementation of servers and clients.

Requirement 3

/req/core/api-definition-op

A

The URIs of all API definitions referenced from the landing page shall support the

HTTP GET method.

Permission 1

/per/core/api-definition-uri

A

it may be hosted as a sub-resource to the base path of the API, for example, at path /
There is no need to include the path of the API definition in the API definition itself.

The API definition is metadata about the API and strictly not part of the APL.itself, byt

hpi.

NOTE Mult]ple API definition formats can be supported.

7.3.2 Response

Requirenjent 4

/req/core/api-definition-success

A A GET request to the URI of an API definition linkéd from the landing page (link
relations service-desc Or service-doc) with an Accept header with the value
of the link property type shall return a documnent consistent with the requestefd
media type.

Recommeéndation | /rec/core/api-definition-oas

1

A If the API definition document uses the OpenAPI Specification 3.0, the document

should conform to the OpenAPDSpecification 3.0 requirements class.

If the server hosts

the API definition under-the base path of the API (for example, at path /api,

above), there is no need to include the path'of the API definition in the API definition itself.

The idea is[that any OGC API Featuresimplementation can be used by developers that are familiar v
the API deffinition language(s) suppoxted by the server. For example, if an OpenAPI definition is use]

should be possible to create a werking client using the OpenAPI definition. The developer may nee

learn a little bit about geometry-data types, etc., but it should not be required to read this documer

access the fata via the API.

In case thel API definition-is based on OpenAPI 3.0, consider the two approaches discussed in Open

requirements class,

7.3.3 Errorsituations

see

vith
d, it
d to
tto

API

See HTTP statuscodesfor gemnet at suidauuc.

7.4 Declaration

7.4.1 Operation

of conformance classes

To support "generic" clients that want to access multiple OGC API Features implementations, and
not "just" a specific API/server, the server has to declare the conformance classes it implements and

conforms to.

Requirement 5

/req/core/conformance-op

A

The server shall support the HTTP GET operation at the path /conformance.

12

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

7.4.2 Response

Requirement 6 |/req/core/conformance-success

A A successful execution of the operation shall be reported as a response with a HTTP status
code 200.
B The content of that response shall be based upon the OpenAPI 3.0 schema

confClasses.yaml and list all OGC API conformance classes that the server conforms to.

Schema for the list of conformance classes

types obioct
regpired:
—-| conformsTo
properties:
cpnformsTo:
type: array
items:
type: string
EXAMPLE1 Conformance declaration response document.

Thig example response in JSON is for a server that supports OpenAPI 3.0 for'the API definition and HTML and
Geo|SON as encodings for features.

fonformsTo": [
"http://www.opengis.net/spec/ogcapi-features-1/1{0/€onf/core",
"http://www.opengis.net/spec/ogcapi-features-144%.0/conf/0as30",
"http://www.opengis.net/spec/ogcapi-features<i/1'.0/conf/html",
"http://www.opengis.net/spec/ogcapi-featuregs1/1.0/conf/geojson"

7.4)3 Error situations

See|HTTP status codes for general guidance:

7.5 HTTP 1.1

Requirement 7 /req/core/http
A The ser{er shall conform to HTTP 1.1.
B If the.server supports HTTPS, the server shall also conform to HTTP over TLS.

NOTE This includes the coiTect use of, e.g. status codes, headers.

Re¢ommendation 2 /rec/core/head

A The server should support the HTTP 1.1 method HEAD for all resources thdt support
the method GET.

NOTEL, Supporting the method HEAD in addition to GET can be useful for clients and is simple to implement.

NOTE Z Servers implementing CORS will also implement the method OPTIONS.

7.5.1 HTTP status codes

This API standard does not impose any restrictions on which features of the HTTP and HTTPS protocols
may be used. API clients should be prepared to handle any legal HTTP or HTTPS status code.

The status codes listed in Table 3 are of particular relevance to implementors of this document. Status
codes 200, 400, and 404 are called out in API requirements. Therefore, support for these status codes
is mandatory for all compliant implementations. The remainder of the status codes in Table 3 are not
mandatory, but are important for the implementation of a well-functioning API. Support for these status
codes is strongly encouraged for both client and server implementations.
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Table 3 — Typical HTTP status codes

Status code |[Description

200 A successful request.

304 An entity tag was provided in the request and the resource has not been changed since the
previous request.

400 The server cannot or will not process the request due to an apparent client error, e.g. a query
parameter had an incorrect value.

401 The request requires user authentication. The response includes a Wwww-Authenticate header
field containing a challenge applicable to the requested resource.

403 The server understood the request, but is refusing to fulfil it. While status code 401 indicatgs
missing or bad authentication, status code 403 indicates that authentication is not the.issire
but the client is not authorized to perform the requested operation on the resource.

404 The requested resource does not exist on the server, e.g. a path parameter had an
incorrect value.
405 The request method is not supported, e.g. a POST request was submitted, but\the resource

only supports GET requests.

406 Content negotiation failed. For example, the Accept header submitted.in the request did not
support any of the media types supported by the server for the requested resource.

500 An internal error occurred in the server.

More specific guidance is provided for each resource, where applicable:

Permission 2 /per/core/additional-status-codes

A Servers may support other capabilities of the HPTP protocol and, therefore, may return
other status codes than those listed in Table\3.

The API Ddscription Document describes the HTTP status codes generated by that API. This should|not
be an exhapistive list of all possible status codes. It is;not reasonable to expect an API designer to coslfjrol
the use of HTTP status codes which are not generated by their software. Therefore, it is recommen/ded
that the ARl Description Document limit itselfto describing HTTP status codes relevant to the prdper
operation pf the API application logic. Client implementations should be prepared to receive HI TP
status codg¢s in addition to those described in the API Description Document.

7.6 Unkphown or invalid quety parameters

Requireme¢nt 8 |/req/core/query-param-unknown

A The sexver-shall respond with a response with the status code 400, if the request URI in-
cludés‘a-query parameter that is not specified in the API definition.

If a server|wants_to.support vendor specific parameters, these shall be explicitly declared in the |API
definition.

If OpenAP] iSused to represent the API definition, a capability exists to allow additional parameters
without explicitly declaring them, i.e. parameters that have not been explicitly specified in the API
definition for the operation will be ignored.

OpenAPI schema for additional "free-form" query parameters

in: query
name: vendorSpecificParameters
schema:
type: object
additionalProperties: true
style: form
NOTE The name of the parameter does not matter as the actual query parameters are the names of the
object properties.

EXAMPLE1  Assume that the value of vendorSpecificParameters is this object:
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"my first parameter": "some value",
"my other parameter": 42

}

In the request URI this would be expressed as smy first parameter=some%$20valuesmy other
parameter=42.

Requirement 9 /req/core/query-param-invalid

A The server shall respond with a response with the status code 400, if the request URI
includes a query parameter that has an invalid value.

Thip d general rule that applies to all parameters, Whetiner tey are spe ed 11 thnis_dagcument or

in gdditional parts. A value is invalid if it violates the API definition or any other constra|nt for that

parpmeter stated in a requirement.

7.7

Ent

network traffic. Entity tags are specified by RFC 7232 (HTTP/1.1).

Web caching

ty tags are a mechanism for web cache validation and for supporting coniditional request

s to reduce

Req

ommendation 3 /rec/core/etag

A The service should support entity tags and the associated headers as specified by
HTTP/1.1.
7.8 Support for cross-origin requests

Accpss to data from a HTML page is by default prohibited for security reasons, if the data is
anofther host than the webpage ("same-origin policy"). A typical example is a web-applicatio

feaf]

ure data from multiple distributed datasetst

located on
1 accessing

Req

ommendation 4 |/rec/core/cross-origin

A If the server is inténded to be accessed from the browser, cross-origin requepts should
be supported. Note that support can also be added in a proxy layer on top of the server.

Tw¢ common mechanisms to sipport cross-origin requests are:

— |Cross-origin resource sharing (CORS), and

— |JSONP (JSON with'padding).

7.9| Encodings

Whijle OGC API Features does not specify any mandatory encoding, support for the following encodings

is recommended. See Clause 6 (Overview) for a discussion.

Recommendation-5/reefcorettml

A To support browsing the dataset and its features with a web browser and to
enable search engines to crawl and index the dataset, implementations should

consider supporting an HTML encoding.

Recommendation 6| /rec/core/geojson

A

mentations should consider supporting GeoJSON as an encoding for fe
and feature collections.

If the feature data can be represented for the intended use in GeoJSON, imple-

atures

Requirement /req/core/http implies that the encoding of a server response is determined using content
negotiation as specified by the HTTP RFC.
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02020 - All rights reserved

15


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

The section Media Types includes guidance on media types for encodings that are specified in this
document.

Note that any server that supports multiple encodings will have to support a mechanism to mint
encoding-specific URIs for resources in order to express links, for example, to alternate representations
of the same resource. This document does not mandate any particular approach on how this is
supported by the server.

As clients simply need to dereference the URI of the link, the implementation details and the mechanism
on how the encoding is included in the URI of the link are not important. Developers interested in the
approach of a particular implementation, for example, to manipulate ("hack") URIs in the browser
address balr, can study the API definition.

NOTE Two common approaches are:

— an addjtional path for each encoding of each resource (this can be expressed, for example, using foijmat
specifi¢ suffixes like ".html");

— an additional query parameter (for example, "accept” or "f") that overrides the Accept-header of the H[I' TP
request.

7.10 Strimg internationalization

If the server supports representing resources in multiple languages, theyusual HTTP content negotiation
mechanisnjs apply. The client states its language preferences in the A¢cept-Tanguage header of areqyiest
and the server responds with responses that have linguistic textin the language that best matches|the
requested |anguages and the capabilities of the server.

Recommendation 7
A

/rec/core/string-i18n

For encodings that support string.ifiternationalization, the server should include in
formation about the language for‘each string value that includes linguistic text.

ed.

EXAMPLE If]

JSON-LD is used as an encoding, the built-in gapabilities to annotate a string with its language should be us

The link o
state the 19
English or

will have t support a mechanism te'mint language-specific URIs for resources in order to express |

to, for exa
particular

7.11 Coos

As discuss
express an
publishing

bject based on RFC 8288 (Web (Cinking) includes a hrefiang attribute that can be use
nguage of the referenced resource. This can be used to include links to the same data in,
French. Just like with multiple encodings, a server that wants to use language-specific |

mple, the same resource-in another language. Again, this document does not mandate
hpproach on how such-a capability is supported by the server.

"dinate refer'ence systems

bd in Chapteér 9 of the W3C/0GC Spatial Data on the Web Best Practices documentlél, hoy
[ share:the location of features in a consistent way is one of the most fundamental aspect
geographic data and it is important to be clear about the coordinate reference system

ﬂnks

1 to
e.g.

nks
any

v to
s of
that

coordinate

s@ne in.

For the reasons discussed in the Best Practices, OGC API Features uses WGS 84 longitude and latitude

as the defa

ult coordinate reference system for spatial geometries.

Requirement 10

/req/core/crs84

A

Unless the client explicitly requests a different coordinate reference system, all spatial

and http://www.opengis.net/def/crs/0OGC/0/CRS84h (WGS 84 longitude/latitude plus
ellipsoidal height) for geometries with height information.

geometries shall be in the coordinate reference system http://www.opengis.net/def/crs/
0GC/1.3/CRS84 (WGS 84 longitude/latitude) for geometries without height information

Implementations compliant with the Core are not required to support publishing feature geometries
in coordinate reference systems other than http://www.opengis.net/def/crs/0GC/1.3/CRS84 (for
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coordinates without height) or http://www.opengis.net/def/crs/0GC/0/CRS84h (for coordinates with

height), i.e., the (optional) third coordinate number is always the height.

The Core also does not specify a capability to request feature geometries in a different coordinate
reference system. Such a capability will be specified in another part of the OGC API Features series.

The same principles apply for temporal geometries, which are measured relative to a temporal
coordinate reference system. OGC API Features uses the Gregorian calendar and all dates or timestamps
discussed in this document are in the Gregorian calendar and conform to RFC 3339.

Recommendation 8 /rec/core/rfc3339

A RFC 3339 should also be used for feature properties that are temporal inisfants or
intervals, where applicable, but feature properties may be represented|in pnother
format or in other temporal coordinate reference systems, too.

7.12 Link headers

Re¢ommendation 9 /rec/core/link-header

A Links included in payload of responses should alsg’be‘included as Link hedders in the
HTTP response according to RFC 8288, Clause 3.

This recommendation does not apply if there are a large number of links ifjcluded in a
response or a link is not known when theH{F'TP headers of the response afe created.

7.18 Feature collections

7.18.1 Operation

Requirement 11 /req/core/fc-md-op

A The server shall support:the HTTP GET operation at the path /collections.

7.18.2 Response

Requirement 12 |/req/core/fezmd-success

A A successful execution of the operation shall be reported as a response with a HTTP status
code 200

B The’content of that response shall be based upon the OpenAPI 3.0 schema colledqtions.yaml.

Schiema for the collections resource

typp: objest
regpired:
-] Links
-| cCllections
properties:
links:
type: array
items:
Sref: http://schemas.opengis.net/ogcapi/features/partl/1.0/openapi/schemas/link.yaml
collections:
type: array
items:
Sref: http://schemas.opengis.net/ogcapi/features/partl/1.0/openapi/schemas/
collection.yaml
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Requirement 13 /req/core/fc-md-links

A A 200-response shall include the following links in the 1inks property of the
response:

— alink to this response document (relation: se1f),
— alink to the response document in every other media type supported by
the server (relation: alternate).

B All links shall include the re1 and type link parameters

Recommeéndation 10 | /rec/core/fc-md-descriptions

A If external schemas or descriptions for the dataset exist that providejnfor-
mation about the structure or semantics of the data, a 200-response should
include links to each of those resources in the links property of €he responge
(relation: describedby).

B The type link parameter should be provided for each linkxThis applies to
resources that describe the whole dataset.

C For resources that describe the contents of a featurécellection, the links
should be set in the 1inks property of the appropriate object in the
collections resource.

D Examples for descriptions are: XML Schema, Schematron, JSON Schema, RD|F
Schema, OWL, SHACL, a feature catalogue;

Recommeéndation 11 | /rec/core/fc-md-license

A For each feature collection includediin the response, the 1inks property
of the collection should include alink to the applicable licence (relation:
license).

B Alternatively, if all data shaved via the API is available under the same licenge,
the link may instead be.added to the top-level 1inks property of the response.

C Multiple links to the license in different media types may be provided. At lefast
alink to media typetext/ntml or text/plain should be provided.

Requirement 14 /req/core/fcemd-items

A For each féature collection provided by the server, an item shall be providefl
in the property collections.

Permissign 3 /per/core/fc-md-items

A To'stupport servers with many collections, servers may limit the number of
items in the property collections.

This docurpent does“not specify mechanisms on how clients may access all collections from ser}

with many

Options in

colléetions

lade*support for paging and/or filtering.

ers
. Such mechanisms may be specified in additional parts of OGC API Featufres.

Requirement 15

/req/core/fc-md-items-links

A For each feature collection included in the response, the 1inks property of the
collection shall include an item for each supported encoding with a link to the
features resource (relation: items).

B All links shall include the re1 and type properties.
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Requirement 16 /req/core/fc-md-extent

A For each feature collection, the extent property, if provided, shall provide
bounding boxes that include all spatial geometries and time intervals that
include all temporal geometries in this collection. The temporal extent may use
null values to indicate an open time interval.

B If a feature has multiple properties with spatial or temporal information, it is
the decision of the server whether only a single spatial or temporal geometry
property is used to determine the extent or all relevant geometries.

NOTE The member spatial only needs to be provided in the extent object if features in the feature
colliction have spatial properties. The same applies to temporal and features with temporal prgperties. For
example, a feature collection where features have a spatial, but no temporal property will .6nly jprovide the

spafial member.

Refommendation 12 | /rec/core/fc-md-extent-single

A While the spatial and temporal extents support multiple bounding Hoxes
(obox array) and time intervals (interval array) foradvanced use cgses,
implementations should provide only a single bounding box or timelinterval
unless the use of multiple values is important for the use of the datagset and
agents using the API are known to supportultiple bounding boxed or time

intervals.
Permission 4 /per/core/fc-md-extent-extensions
A The Core only specifies requirements for spatial and temporal exterjts. How-

ever, the extent object may be extended with additional members to repre-
sent other extents, for examplée) thermal or pressure ranges.

B The Core only supports spatial extents in WGS 84 longitude/latitud¢ and
temporal extents in thediregorian calendar (these are the only enum values in
extent.yaml).

C Extension to theCore may add additional reference systems to the ¢xtent
object.

Schiema for a feature collection

typp: object
regpired:
-| id
-| links
properties:
ig:
descriptiofit.Mdentifier of the collection used, for example, in URIs
type: stibrg
tlitle:
description: human readable title of the collection
type™~string
Escription:
deScription: a description of the features in the collection
type: string
links:
type: array
items:
Sref: http://schemas.opengis.net/ogcapi/features/partl/1.0/openapi/schemas/link.yaml
extent:
description: >-
The extent of the features in the collection. In the Core only spatial and temporal
extents are specified. Extensions may add additional members to represent other
extents, for example, thermal or pressure ranges.
type: object
properties:
spatial:
description: >-
The spatial extent of the features in the collection.
type: object

[o))
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properties:
bbox:
description: >-
One or more bounding boxes that describe the spatial extent of the dataset.
In the Core only a single bounding box is supported. Extensions may support
additional areas. If multiple areas are provided, the union of the bounding
boxes describes the spatial extent.
type: array
minItems: 1
items:
description: >-
Each bounding box is provided as four or six numbers, depending on
whether the coordinate reference system includes a vertical axis
(height or depth):

Lower left corner, coordinate axis 1

Lower left corner, coordinate axis 2
Minimum value, coordinate axis 3 (optional)
Upper right corner, coordinate axis 1
Upper right corner, coordinate axis 2
Maximum value, coordinate axis 3 (optional)

* ok X % kX

The coordinate reference system of the values is WGS 84) longitude/latitjude
(http://www.opengis.net/def/crs/0OGC/1.3/CRS84) unless)a different
coordinate reference system is specified in ‘crs ¢

For WGS 84 longitude/latitude the values are iWw most cases the sequence| of
minimum longitude, minimum latitude, maximumilongitude and maximum
latitude. However, in cases where the box, sgans the antimeridian the fijrst
value (west-most box edge) is larger thanNthe third value (east-most boix
edge) .

If the vertical axis is included, the third and the sixth number are
the bottom and the top of the 3-dimensional bounding box.

If a feature has multiple spati®l geometry properties, it is the decisijn
of the server whether only a(3ingle spatial geometry property is used tl
determine the extent or aldl felevant geometries.
type: array
minItems: 4
maxItems: 6
items:
type: number
example:
- =180
- =90
- 180
- 90
crs:
description: >-
Coordinate reference system of the coordinates in the spatial extent
(prOperty “bbox ). The default reference system is WGS 84
*ongitude/latitude.
In the Core this is the only supported coordinate reference system.
Extensions may support additional coordinate reference systems and add
additional enum values.
type: string
enum:
- 'http://www.opengis.net/def/crs/0OGC/1.3/CRS84&#x0027;
default: 'http://www.opengis.net/def/crs/OGC/1.3/CRS84&#x0027;
temporal:
description: >-
The temporal extent of the features in the collection.
type: object
properties:
interval:
description: >-
One or more time intervals that describe the temporal extent of the dataset.
The value "null’ 1s supported and indicates an open time interval.
In the Core only a single time interval is supported. Extensions may support
multiple intervals. If multiple intervals are provided, the union of the
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intervals describes the temporal extent.
type: array
minltems: 1
items:
description: >-
Begin and end times of the time interval. The timestamps are in the
temporal coordinate reference system specified in "trs’. By default
this is the Gregorian calendar.
type: array
minltems: 2
maxItems: 2
items:
type: string

-

CcEs:

NOTE

futyre use.

femType:
description: indicator about the type of the items in the collection (the default
valpe is 'feature').
type: string

default: feature

description: the list of coordinate steference systems supported by the servide
type: array
items:
type: string
default:
- http://www.opengis.net/def/crs/0OGC/1.3/CRS84

format: date-time
nullable: true
example:
- '2011-11-11T12:22:117"
- null
trs:
description: >-
Coordinate reference system of the coordinates in the| temporal exfent
(property “interval’). The default reference system'is the Gregorign
calendar. In the Core this is the only supported (témporal coordinatfle
reference system. Extensions may support additierial temporal coordinate
reference systems and add additional enum valies.
type: string
enum:

- 'http://www.opengis.net/def/uom/IS0-8601/0/Gregorian&#x0027;
default: 'http://www.opengis.net/def/uom/S0-8601/0/Gregorian&#x0027 ]

The crs property of the ¢ollection object is not used by this requirements class, but is feserved for

Thip feature collections gxample response in JSON is for a dataset with a single collection '[buildings".
It iffcludes links to thefeatures resource in all formats that are supported by the service (lipk relation

typg: "items").

There is a link.to the feature collections response itself (link relation type: "self"). Representations of

thig resourcein other formats are referenced using link relation type "alternate".

An additional link is to a GML application schema for the dataset - using link relation type "depcribedby".

A btlledownload of all the featuresin the datasetis referenced using (]ink relation type: "en "]osure")_

Finally, there are also links to the licence information for the building data (using link relation type
"licence").

Reference system information is not provided as the service provides geometries only in the default
systems (spatial: WGS 84 longitude/latitude; temporal: Gregorian calendar).

EXAMPLE1 Feature collections response document.

{

"links": [
{ "href": "http://data.example.org/collections.json",
"rel": "self", "type": "application/json", "title": "this document" },
{ "href": "http://data.example.org/collections.html",
"rel": "alternate", "type": "text/html", "title": "this document as HTML" },
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{ "href":
"rel":

"http://schemas.example.org/1.0/buildings.xsd",
"describedby",

"type": "application/xml", "title": "GML application schema

for Acme Corporation building data" },

{ "href": "http://download.example.org/buildings.gpkg",
"rel": "enclosure", "type": "application/geopackage+sglite3d", "title": "Bulk
download (GeoPackage)", "length": 472546 }
1,
"collections":
{
"id": "buildings",

"title": "Buildings",
"description": "Buildings in the city of Bonn.",
"extent":
"gpatial™: {
"bbox": [ 7.01, 50.63, 7.22, 50.78 ] 1]
}
"femporal": {
"interval": [ [ "2010-02-15T12:34:56Z", null ] ]
}
by
"ligks": [
{|"href": "http://data.example.org/collections/buildings/items",
"rel": "items", "type": "application/geo+json",
"title": "Buildings" },
{|"href": "https://creativecommons.org/publicdomain/zero/%k.0/",
"rel": "license", "type": "text/html",
"title": "CCO-1.0" 1},
{|"href": "https://creativecommons.org/publicdomain/zero/1.0/rdf",
"rel": "license", "type": "application/rdf+xml",
"title": "CCO-1.0" }
]
}
]
}
7.13.3 Ertor situations
See HTTP gtatus codes for general guidance.
7.14 Feature collection
7.14.1 Operation
Requirement 17 /req/core/sfc-md-op
A The server shall support the HTTP GET operation at the path
Jcollections/{collectionId}.
B The parameter collectionld is each id property in the feature collections response
(JSONPath: $.collections[*].1id).
7.14.2 Response

Requirement 18

/req/core/sfc-md-success

A A successful execution of the operation shall be reported as a response with a HTTP
status code 200.
B The content of that response shall be consistent with the content for this feature

collection in the /collections response, i.e. the values for id,
title,description and extent shall be identical.

7.14.3 Error situations

See HTTP status codes for general guidance.

22
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If the parameter collectionld does not exist on the server, the status code of the response will be 404
(see Table 3).

7.15 Features

7.15.1 Operation

Requirement 19 |/req/core/fc-op

A For every feature collection identified in the feature collections response (path
11 tion )’ the server shall cnppnri’ the HTTP GET npﬂrafinn atthe pnfh

/collections/{collectionId}/items.

B The parameter collectionld is each id property in the feature collections.rfesporse
(JSONPath: $.collections[*].1id).

7.15.2 Parameter limit

Refjuirement 20 | /req/core/fc-limit-definition

A The operation shall support a parameter limit with-the following characferistics
(using an OpenAPI Specification 3.0 fragment):

name: limit
in: query
required: false
schema:
type: integer
minimum: 1
maximum: 10000
default: 10

style: form
explode: false

Permission 5 /per/core/fc-limit=default-minimum-maximum

A The values for minimum, maximum and default in requirement
/req/core/€a~1limit-definition are only examples and may be changed|

Refjuirement 21 | /req/core/fc-limit-response-1

A The response shall not contain more features than specified by the optiopal 1imit
parameter. If the API definition specifies a maximum value for 1imit parpmeter,
the response shall not contain more features than this maximum value.

B Only items are counted that are on the first level of the collection. Any ngsted ob-
jects contained within the explicitly requested items shall not be counted.

Permission 6 /per/core/fc-limit-response-2

A The server may return less features than requested (but not more).

A template Tor the definition of the parameter in YAML according to OpenAPI 3.0 is available at limit.yaml.
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7.15.3 Parameter bbox

22

Requirement

/req/core/fc-bbox-definition

A

The operation shall support a parameter bbox with the following characteristics
(using an OpenAPI Specification 3.0 fragment):

name: bbox

T: query
required: false
schema:
type: array
minItems: 4
maxItems: 6
items:
type: number

style: form
explode: false

Requiren
23

ent

/req/core/fc-bbox-response

A

Only features that have a spatial geometry that intersects the bounding box shal
part of the result set, if the bbox parameter is provided.

B

If a feature has multiple spatial geometry properties, it is the decision of the serv
whether only a single spatial geometry property is used to determine the extent
all relevant geometries.

The vbox parameter shall also matchall features in the collection that are not ass
ciated with a spatial geometry.

O_

The bounding box is provided:as four or six numbers, depending on whether the
coordinate reference system includes a vertical axis (height or depth):

— Lower left corner, coordinate axis 1;

— Lower left cofner, coordinate axis 2;

— Minimurm value, coordinate axis 3 (optional);
— Uppenright corner, coordinate axis 1;

— Upper right corner, coordinate axis 2;

>/ Maximum value, coordinate axis 3 (optional).

The bounding box shall consist of four numbers and the coordinate reference

system of the values shall be interpreted as WGS 84 longitude/latitude

(http://www.opengis.net/det/crs/OGL/1.5/CRS584) unless a different coordinate
reference system is specified in a parameter bbox-crs.

The coordinate values shall be within the extent specified for the coordinate refer-

ence system.

"Intersects" means that the rectangular area specified in the parameter bbox includes a coordinate that
is part of the (spatial) geometry of the feature. This includes the boundaries of the geometries (e.g. for
curves the start and end position and for surfaces the outer and inner rings).

In case of a degenerated bounding box, the resulting geometry is used. For example, if the lower left corner
is the same as the upper right corner, all features match where the geometry intersects with this point.

24
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This document does not specify requirements for the parameter bbox-crs. Those requirements will be
specified in an additional part of the OGC API Features series.

For WGS 84 longitude/latitude the bounding box is in most cases the sequence of minimum longitude,
minimum latitude, maximum longitude and maximum latitude. However, in cases where the box spans
the anti-meridian, the first value (west-most box edge) is larger than the third value (east-most box edge).

EXAMPLE1 The bounding box of the New Zealand Exclusive Economic Zone.
The bounding box of the New Zealand Exclusive Economic Zone in WGS 84 (from 160.6°E to 170°W and from
55.95°S to 25.89°S) would be represented in JSON as [ 160.6, -55.95, -170, -25.89 ] and in a query as

bbo =100 _C oo __QOC 170 25 Q0
T - 7 4 -

Note that according to the requirement to return an error for an invalid parameter value,|the server
will return an error, if a latitude value of 160.0 is used.

If the vertical axis is included, the third and the sixth number are the bottém” and the[top of the
3-djmensional bounding box.

A tgmplate for the definition of the parameter in YAML according to OpenAPI 3.0 is available at|bbox.yaml.

7.15.4 Parameter datetime

Refjuirement 24 | /req/core/fc-time-definition

A The operation shall support a parameter @atetime with the following
characteristics (using an OpenAPI Spegification 3.0 fragment):

name: datetime
in: query
required: false
schema:

type: string
style: form
explode: false

Refjuirement 25 | /req/core/fc-time-response

A Only featuresithat have a temporal geometry that intersects the temporgl infor-
mation jn‘the datetime parameter shall be part of the result set, if the pafameter is
provided:

B If &feature has multiple temporal properties, it is the decision of the seryer wheth-

éronly a single temporal property is used to determine the extent or all relevant
temporal properties.

C The datetime parameter shall also match all features in the collection thht are not
associated with a temporal geometry.

D Temporal geometries are either a date-time value or a time interval. The|parame-
ter value shall conform to the following syntax (using ABNF):

interval-closed = date-time "/" date-time
interval-open-start = [".."] "/" date-time

interval-open-end = date-time "/" [".."]

interval = interval-closed / interval-open-start /
interval-open-end

datetime = date-time / interval

E The syntax of date-time is specified by RFC 3339:2002, 5.6.

F Open ranges in time intervals at the start or end are supported using a double-dot
() or an empty string for the start/end.
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"Intersects" means that the time (instant or interval) specified in the parameter datetime includes a
timestamp that is part of the temporal geometry of the feature (again, a time instant or interval). For

time interv

NOTE
timestamps

EXAMPLE 1

February

als, this includes the start and end time.

(empty string). For queries, an unknown start/end has the same effect as an open start/end.
A date-time

12,2018, 23:20:52 UTC:

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

For featurg
date-time ¥

For featurg
all featureg

EXAMPLE 2
Februaryj
datetimg
Februaryj
datetimg
March 18
datetimg

For featurg
time intery

For featurg
features w

A template
datetime.y

7.15.5 Pa

ralue would match all features where the temporal property is identical.

s with a temporal property that is a timestamp (like 1astUpdate in the building feature

s with a temporal property that is a date or a time interval, a date-time value would m
where the timestamp is on that day or within the time interval.

Intervals.
12,2018,00:00:00 UTC to March 18, 2018, 12:31:12 UTC:
=2018-02-12T00%3A00%3A00Z2%2F2018-03-18T12%3A31%3A12Z
12,2018, 00:00:00 UTC or later:
b=2018-02-12T00%3A00%3A00Z%2F.. or datetime=2018202-12T00%3A00%3A00Z%2F
2018,12:31:12 UTC or earlier:

.%2F2018-03-18T12%3A31%3A12Z or datetime=%2F2018-03-18T12%3A31%3A12%Z

s with a temporal property that is a timestamp (like 1astUpdate in the building feature
al would match all features where the‘temporal property is within the interval.

here the values overlap.

for the definition of the\parameter in YAML according to OpenAPI 3.0 is availabl
hml.

rameters for filtering on feature properties

ISO 8601-2 distinguishes open start/end timestamps (double-dot) and unknown start/end

5), a

htch

5), a

s with a temporal property thatisia’date or a time interval, a time interval would match all

h

at

Recommendation 13 {/rec/core/fc-filters

A [f features in the feature collection include a feature property that has a simple valfie
(for example, a string or integer) that is expected to be useful for applications using
the service to filter the features of the collection based on this property, a parametgr
with the name of the feature property and with the following characteristics (using an
QpenAP] Specification 3 0 fragment) should he supparted:
in: query
required: false
style: form
explode: false
The schema property should be the same as the definition of the feature property in
the response schema.

EXAMPLE 1  An additional parameter to filter buildings based on their function.

name: function

in: query

description: >-

Only return buildings of a particular function.\

26
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Default = return all buildings.
required: false
schema:

type: string

enum:

- residential
- commercial
- public use

style: form

explode: false

example: 'function=public+use'

EXAMPLE 2 An additional parameter to filter buildings based on their name.

namg: name
in:| query
despription: >-
Ohly return buildings with a particular name. Use '*' as a wildcard.\
Default = return all buildings.
regpired: false
schema:
type: string
stylle: form
expllode: false
exapple: 'name=A*'
For|string-valued properties, servers could support wildcard sedrches. The example inclyded in the
OpgnAPI fragment would search for all buildings with a namethat starts with "A".
7.15.6 Combinations of filter parameters
Anyf combination of bbox, datetime and parameters.for'filtering on feature properties is allpwed. Note
thaf the requirements on these parameters imply that only features matching all the predicates are in
thefresult set, i.e. the logical operator between the predicates is 'AND".
7.15.7 Response
Requirement 26 |/req/core/fc-response
A A successful execution of the operation shall be reported as a response with a HTTP status
code 200.
B The response shall only include features selected by the request.
Theg number of featuresseturned depends on the server and the parameter 1imit:

The client can(request a limit it is interested in.
The servendikely has a default value for the limit, and a maximum limit.

If the,server has any more results available than it returns (the number it returns is |
equal to the requested/default/maximum limit) then the server will include a link to the

bss than or
next set of

results

So (using the default/maximum values of 10/10000 from the OpenAPI fragment in requirement /req/
core/fc-limit-definition):

©IS

If you ask for 10, you will get 0 to 10 (as requested) and if there are more, a next link;

If you do not specify a limit, you will get 0 to 10 (default) and if there are more, a next link;

If you ask for 50000, you can get up to 10000 (server-limited) and if there are more, a ne

Xt lil’lk;

If you follow the next link from the previous response, you can get up to 10000 additional features

and if there are more, a next link.

02020 - All rights reserved
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Requirement 27 /req/core/fc-links

A

A 200-response shall include the following links:
— alink to this response document (relation: se1f),

— alink to the response document in every other media type supported by the
service (relation: alternate).

Recommendation 14| /rec/core/fc-next-1

A

A 200-response should include a link to the next "page" (relation: next), if more
features have been selected than returned in the response.

Recommendation 15| /rec/core/fc-next-2

A

Dereferencing a next link should return additional features from the set,of
selected features that have not yet been returned.

Recommendation 16 | /rec/core/fc-next-3

A

The number of features in a response to a next link should follow the same
rules as for the response to the original query and again include a next link, |if
there are more features in the selection that have not yetbeen returned.

This docurhent does not mandate any specific implementation approach for; the next links.

An implem
determine
response.

Another i

entation could use opaque links that are managed by thelserver. It is up to the servefr to
how long these links can be de-referenced. Clients shouild be prepared to receive a #04

plementation approach is to use an implementation-specific parameter that specifies|the

index withfin the result set from which the server begins:presenting results in the response, like|the
startTndey parameter that was used in WFS 2.0 (and which may be added again in additional par{s of

the OGC A

Clients sho
next links.
the origina

NOTE1 4
this documg

[ Features series).

uld not assume that paging is safe against changes to dataset while a client iterates through
If a server provides opaque links these could be safe and maintain the dataset state dufing
| request. Using a parameter forthe start index, however, will not be safe.

\dditional requirements classes\for safe paging or an index parameter can be added in extensiois to
nt.

Permissio

7 |/per/core/fc-prév

A

Aresponse tp-anéxt link may include a prev link to the resource that included the next link.

Providing
implement

prev links gupports navigating back and forth between pages, but depending on |the
tion approach, it may be too complex to implement.

Requiren

ent28> |/req/core/fc-rel-type

A

All links shall include the re1 and type link parameters.

Requirement 29 |/req/core/fc-timeStamp

A

If a property timestamp is included in the response, the value shall be set to the
time stamp when the response was generated.

Requirement 30 |/req/core/fc-numberMatched

A If a property numberMatched is included in the response, the value shall be iden-
tical to the number of features in the feature collections that match the selection
parameters like bbox, datetime or additional filter parameters.

B A server may omit this information in a response, if the information about the

number of matching features is not known or difficult to compute.

28
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Requirement 31 |/req/core/fc-numberReturned

tical to the number of features in the response.

A If a property numberReturned is included in the response, the value shall be iden-

B A server may omit this information in a response, if the information about the
number of features in the response is not known or difficult to compute.

NOTE 2 Therepresentation of the links and the other properties in the payload depends on the encoding of the

feature collection.

If the request is to return building features and "10" is the default limit, the links in the response could

be (inthis example represented as [ink headers and using an additional parameter of tset L0

nexf links - and the optional prev links):

EXAMPLE 1  Links

Link: <http://data.example.org/collections/buildings/items.json>; relz="self";
typg="application/geo+json"

Link: <http://data.example.org/collections/buildings/items.html>; &el="alternate’
typp="text/html"

Link: <http://data.example.org/collections/buildings/items.json?gffset=10>; rel='
typg="application/geo+json"

Following the next link could return:

Link: <http://data.example.org/collections/buildings/ifems.json?offset=10>; rel='
typg="application/geo+json"

Link: <http://data.example.org/collections/buildings/*tems.html?0ffset=10>;
relfF"alternate"; type="text/html"

Link: <http://data.example.org/collections/buildings/items.json?o0ffset=0>; rel="¢
typg="application/geo+json"

Link: <http://data.example.org/collections/buiMdings/items.json?offset=20>; rel='

typg="application/geo+json"
If ap explicit limit of "50" is used, the links in thé-response could be:

Link:
typg="application/geo+json"

Link: <http://data.example.org/collections/buildings/items.html?1imit=50>;
relfF"alternate"; type="text/htmi"

Link: <http://data.example.okxg/collections/buildings/items.json?1imit=50&#x0026;d

setfF50>; rel="next"; type="@&pplication/geo+json"
Following the next link could\return:

Link: <http://data.exé&mple.org/collections/buildings/items.json?1imit=50&#x0026;d

setF50>; rel="self"rtype="application/geo+json"

Link: <http://datdsexample.org/collections/buildings/items.html?1imit=50&#x0026;d

setfE50>; rel="aXt&fnate"; type="text/html"

Link: <http://data.example.org/collections/buildings/items.json?1imit=50&#x0026;d

relf"prev"; _type="application/geo+json"

Link: <https//data.example.org/collections/buildings/items.json?1imit=50&#x0026;d

setfFl00>,;NFrel="next"; type="application/geo+json"

7.15.8 ‘Error situations

<http://data.example.org/collections/buildings/items.json?limit=50>; rel="{

implement

next";

self";

rev";

next";

elf";

ff
ff
ffset=0>;

ff

See HTTP status codes for general guidance.

If the path parameter collectionId does not exist on the server, the status code of the response

will be 404.
A 400 will be returned in the following situations:

— if query parameter 1imit is not an integer or not between minimum and maximum;

— if query parameter bbox does not have 4 (or 6) numbers or they do not form a bounding box;

— if parameter datetime is not a valid time stamp or time interval.

© IS0 2020 - All rights reserved
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7.16 Feature

7.16.1 Operation

Requirement 32 | /req/core/f-op

A For every feature in a feature collection (path /collections/{collectionId}),
the server shall support the HTTP GET operation at the path /collections/
{collectionId}/items/{featureId}.

B The parameter collectionId is each id property in the feature collections re-
SPUIIST (iSGr‘}Pdt}l 2.COLLIEeCUIOIINS[ "] . l(l)- Ledatureld ib d lULdl idclltificl Uf thc
feature.

Permissign 8 /per/core/f-id

A The Core requirements class only requires that the feature URI be unique. Implg-

mentations may apply stricter rules and, for example, use of unique idvalues pe
dataset or collection.

[

7.16.2 Response

Requirement 33 |/req/core/f-success

A A successful execution of the operation shall be reported as a response with a
HTTP status code 200.

Requirement 34 |/req/core/f-links

A A 200-response shall include the followinglinks in the response:
— alink to the response document (relation: se1f£),

— alink to the response document in every other media type supported by the
service (relation: alternate), and

— alinkto the feature eollection that contains this feature (relation: col1ectign).

B All links shall include the re1 and type link parameters.

NOTE The representation of the links'in the payload will depend on the encoding of the feature.
EXAMPLE 1|  Links

The links in|a feature could be (inthis example represented as link headers):

Link: <htfp://data.example.org/collections/buildings/items/123.3json>; rel="self";
type="application/geodJson"

Link: <htfp://datas&xample.org/collections/buildings/items/123.html>; rel="alternate";
type="text/html"

Link: <htfp://data.example.org/collections/buildings/items.json>; rel="collection";
type="applicatlon/geo+json"

7.16.3 Errersituatiens

See HTTP status codes for general guidance.

If the path parameter collectionId or the path parameter featurerd do not exist on the server, the
status code of the response will be 404.
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Requirements classes for encodings

Overview

This clause specifies four pre-defined requirements classes for encodings to be used by an OGC API
Features implementation. These encodings are commonly used encodings for spatial data on the web:

HTML;
Geo]SON;

Geography Markup Language (GML), Simple Features Profile, Level 0;
Geography Markup Language (GML), Simple Features Profile, Level 2.

Norje of these encodings are mandatory and an implementation of the Core requirements clags may also
impglement none of them but implement another encoding instead.
The Core requirements class includes recommendations to support HTMLand GeoJSON as|encodings,
wheére practical. Clause 6 (Overview) includes a discussion about recomimended encodings.
8.2 Requirements Class "HTML"
Gedgraphic information that is only accessible in formats likeG€oJSON or GML has two issugs:
— |The data is not discoverable using the most commonmechanism for discovering informagion, i.e. the
search engines of the Web;
— | The data cannot be viewed directly in a browser’(additional tools are required to view the data).
Therefore, sharing data on the Web should inclirde publication in HTML. To be consistent with the Web,
it should be done in a way that enables usersyand search engines to access all data.
Thip is discussed in detail in Best Practice 2: Make your spatial data indexable by search engineslél. This
document therefore recommends sipporting HTML as an encoding.
Requirements Class
http://www.opengis.net/spe capi-features-1/1.0/req/html
Tarjget type Web.API
Dependency Requirements Class "Core"
Deliendency HTML5
De;iendency schema.org
Relluirement 35 /req/html/definition
A Every 200-response of an operation of the server shall support the media type frext/html.
Requirement 36 /req/html/content
A Every 200-response of the server with the media type "text/html" SHALL be a HTML 5
document that includes the following information in the HTML body:
— all information identified in the schemas of the Response Object in the HTML
<body>, and
— alllinks in HTML <a> elements in the HTML <body>.
Recommendation 17 | /rec/html/schema-org
A A 200-response with the media type text/html, should include schema.org annotations.
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8.3 Requirements Class "GeoJSON"

GeoJSON is a commonly used format that is simple to understand and well supported by tools and
software libraries. Since most Web developers are comfortable with using a JSON-based format,
supporting Geo]JSON is recommended, if the feature data can be represented in GeoJSON for the
intended use.

Requirements Class
http://www.opengis.net/spec/ogcapi-features-1/1.0/req/geojson
Target type Web API
Dependenty  |Requirements Class "Core"
Dependenty  |Geo]JSON
Requirement|/req/geojson/definition
37
A 200-responses of the server shall support the following media types:
— application/geo+json for resources that include feature content, and
— application/json for all other resources.
Requirement|/req/geojson/content
38
A Every 200-response with the media type application/geo+json shall be
— a GeoJSON FeatureCollection Object for features, and
— a GeoJSON Feature Object for a single feature.
B The links specified in the requirementssyreq/core/fc-1links and /req/core/f-1irks
shall be added in an extension property (foreign member) with the name 1inks.
C The schema of all responses with ¢he media type application/json shall conform
with the JSON Schema specified.for the resource in the Core requirements class.
Templates [for the definition of the schemas for the GeoJSON responses in OpenAPI definitions|are
available af featureCollectionGeoJSON.yaml and featureGeoJSON.yaml. These are generic schemas fhat
do not inclfide any application schema.information about specific feature types or their properties.
EXAMPLE 1| A GeoJSON FeatureColleetion Object response
In the example below, only the first and tenth feature is shown. Coordinates are not shown.
{
"type" "FeatureColTection",
"links"|[: [ {
"href "htspy///data.example.com/collections/buildings/items?f=json",
"rel" "Self",
"type "application/geo+json",
"titlg" "this document"
b A
"href" "http://data.example.com/collections/buildings/items?f=html",
"rel" "alternate",
"type" "text/html",
"title" "this document as HTML"
oo Ao
"href" "http://data.example.com/collections/buildings/items?f=json&#x0026;0ffset=10&
#x0026;1imit=10",
"rel" "next",
"type" "application/geo+json",
"title" "next page"
bl
"timeStamp" : "2018-04-03T14:52:23%",
"numberMatched" 123,
"numberReturned" 10,
"features" [ {

32
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"type" : "Feature",

"id" : "123",

"geometry" : {
"type" : "Polygon",
"coordinates" : [ ... ]

b

"properties" : {
"function" : "residential",
"floors" : "2",
"lastUpdate" : "2015-08-01T12:34:562"

}

boo A
b, A

"type" : "Feature",

"id" : "132",

"geometry" : {
"type" : "Polygon",
"coordinates" : [ ... ]

by

"properties" : {
"function" : "public use",
"floors™ : "10",
"lastUpdate" : "2013-12-03T10:15:372"

}
H
}
EXAMPLE 2 A GeoJSON FeatureCollection Object response

In the example below, coordinates are not shown.

{

"Eype" : "Feature",
"Links™ : [ {
"href" : "http://data.example.com/collegtions/buildings/items/123?f=json",
"rel"™ : "self",
"type" : "application/geo+json",
"title"™ : "this document"
oA
"href" : "http://data.examplew.fom/collections/buildings/items/123?2f=html",
"rel" : "alternate",
"type" : "text/html",
"title" : "this document \as HTML"
oA
"href" : "http://dat@.example.com/collections/buildings",
"rel™ : "collection',
"type" : "application/geo+json",
"title" : "the.'‘¢eedlection document"
H 1
"pd" o 123",
"geometry" i \{
"type" #£\"'Polygon",
"coordindtes"™ : [ ... ]
}
"prdperties" : {
"“function" : "residential",
T"floors™ : 2T,
"lastUpdate" : "2015-08-01T12:34:567"

}
}

8.4 Requirements Class "Geography Markup Language (GML), Simple Features Profile,
Level 0"

In addition to HTML and Geo]SON, a significant volume of feature data is available in XML-based
formats, notably GML. Therefore, this document specifies requirements classes for GML. The Simple
Features Profile, Level 0, is the simplest profile of GML and is typically supported by tools.
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The GML Simple Features Profile is restricted to data with 2D geometries with linear/planar
interpolation (points, line strings, polygons). In addition, the Level 0 profile is limited to features that
can be stored in a tabular data structure.

Requirements class

http://www.opengis.net/spec/ogcapi-features-1/1.0/req/gmlsf0
Target type Web API

Dependency Requirements Class "Core"

Dependency Geography Markup Language (GML), Simple Features Profile, Level 0

Requiremént | /req/gmlsiU/definition
39

A 200-responses of the server shall support the following media‘“-typles:

— application/gml+xml; version=3.2; profile="http://www.opengis.net/dgf/
profile/ogc/2.0/gml-sf0" for resources that include feature content,

— application/xml for all other resources.

Requiremeént |/req/gmlsf0/content

40

A Table 4 specifies the XML document root element that the server’shall return in a
200-response for each resource.

B Every representation of a feature shall conform to the GML Simple Features Profile, Level
and be substitutable for gml : AbstractFeature.

C The schema of all responses with a root element inthe core namespace shall validate againft

the OGC API Features Core XML Schema.
Requirement |/req/gmlsf0/headers

41

A If a property timeStamp is included in"the response, its value shall be reported using the
HTTP header named Date (see RFC(7231:2014, 7.1.1.2).

B If a property numberMatched isdncluded in the response, its value SHALL be reported using
an HTTP header named 0GC-NumberMatched.

C If a property numberRetu¥ned is included in the response, its value SHALL be reported usihg
an HTTP header named ®GC-NumberReturned.

D If links are included‘in'the response, each link SHALL be reported using an HTTP header
named Link (see\RFC 8288:2018, Clause 3).

Tablé 4 — Media types and XML elements for each resource

Resource Path XML root element

Landing pajge |/ core:LandingPage

Conformahpcef/conformance core:ConformsTo

declaration

Feature /collections core:Collections

collections

Feature /collections/{collectionId} core:Collections, with just

collection one entry for the collection

collectionId
Features /collections/{collectionId}/items sf:FeatureCollection
Feature /collections/{collectionId}/items/{featureId} substitutable for
gml:AbstractFeature

The namespace prefixes used above and in the OGC API Features Core XML schemas are:

— core: http://www.opengis.net/ogcapi-features-1/1.0
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http://www.opengis.net/ogcapi-features-1/1.0/sf

http://www.opengis.net/gml/3.2

atom: http://www.w3.0rg/2005/Atom

xlink: http://www.w3.0rg/1999/xlink

The mapping of the content from the responses specified in the Core requirements class to the XML is
straightforward. All links have to be encoded as HTTP header 1.ink.

See 6.3 forlinks to mmmplp responsesin XMl
8.5 Requirements class "Geography Markup Language (GML), Simple Features|Profile,
Level 2"
The difference between this requirements class and the Level 0 requirements(¢class is that hon-spatial
feaflure properties are not restricted to atomic values (e.g. strings, numbers}.
Refjuirements class
http://www.opengis.net/spec/ogcapi-features-1/1.0/req/gmlsf2
Tafget type |Web API
Dependency |Requirements Class "Core"
Dependency |Geography Markup Language (GML), Simple Features Profile, Level 2
Refuirement| /req/gmlsf2/definition
42
A 200-responses of the server shall support the following medja types:
— application/gml+xmly version=3.2; profile=http://www.opengig.net/def/
profile/ogc/2.0/gml-sf2 for resources that include feature content,
— application/xdl for all other resources.
Refjuirement|/req/gmlsf2/content
43
A The requirement /req/gmlsf0/content applies, too, with the following changes:
— A}V references to media type application/gml+xml; version=3.2;
profile="http://www.opengis.net/def/profile/ogc/2.0/gml-sf0" arg¢ replaced
by application/gml+xml; version=3.2; profile=http://www.opengig.net/def/
profile/ogc/2.0/gml-sf2.
— All references to "GML Simple Features Profile, Level 0" are replaced by "GML
Simple Features Profile, Level 2".
Requirement|/req/gmlsfZ/headers
44
A The requirement /req/gmlsf0/headers applies.
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9 Requirements class "OpenAPI 3.0"

9.1 Basicrequirements

Servers conforming to this requirements class define their API by an OpenAPI Document.

Requirements class

http://ww

w.opengis.net/spec/ogcapi-fteatures-1/1.0/req/oass0

Target typ

Web API

[}

Dependenfy |Requirements Class "Core"

Dependenfy |OpenAPI Specification 3.0

45

Requirement|/req/oas30/oas-definition-1

A

An OpenAPI definition in JSON using the media type
application/vnd.oai.openapi+json;version=3.0 and a HFTML version of the API
definition using the media type text/htm1 SHALL be available.

The requir
the API def

ements /req/core/root-success and /req/core/api-definition-success in Core require that
inition documents are referenced from the landing page.

Requirems

bnt 46 /req/oas30/oas-definition-2

A

The JSON representation shall conform to‘the OpenAPI Specification, version 3.0.

OpenAPI d
of the featu
has only a
feature co
parameter

efinitions can be created using different approaches. A typical example is the representation
re collections. One approach is to use a path parameter collectionid, i.e., the API definifion
single path entry for all feature collections. Another approach is to explicitly define dach
lection in a separate path and without a path parameter, which allows to specify f{lter
5 or explicit feature schemas per(feature collection. Both approaches are valid.

Requirem;

ent 47 /req/oas30/oas-impl

A

The server shall implement all capabilities specified in the OpenAPI definition.

9.2 Com

plete definition

Requirem;

bnt 48 | /req/eas30/completeness

A

The OpenAPI definition shall specify for each operation all HTTP Status Codes and Re-
sponse Objects that the server uses in responses.

This includes the successful execution of an operation as well as all error situations th
originate from the server.

Note that servers that, for example, are access-controlled (see Security), support web cache validation,

CORS or th

atuse HTTP redirection will make use of additional HTTP status codes beyond regular codes

such as 200 for successful GET requests and 400, 404 or 500 for error situations. See HTTP status codes.

It is possible for Clients to receive responses not documented in the OpenAPI definition. For example,

additional

36

errors may occur in the transport layer outside of the server.
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9.3 Exceptions

Requirement 49 |/req/oas30/exceptions-codes

A For error situations that originate from the server, the API definition shall cover all appli-
cable HTTP Status Codes.

EXAMPLE 1  An exception response object definition.

description: An error occurred.
content:
application/json:
o CIICId «
Sref: http://schemas.opengis.net/ogcapi/features/partl/1.0/openapi/schemas
excpgption.yamltext/html:
schema:
type: string

9.4 Security

Requirement 50 |/req/oas30/security

A For cases where the operations of the server are accessscontrolled, the security|scheme(s)
shall be documented in the OpenAPI definition.

Theg OpenAPI specification currently supports the following security schemes:
— |HTTP authentication,
— |an API key (either as a header or as a query parameter),

— | OAuth2’s common flows (implicit, password, application and access code) as defined in RF[C 6749, and

— |OpenlID Connect Discovery.

9.5/ Features

Re¢ommendation 18 |/rec/oas30/f-Key-properties

A The schema for the Response Objects of the HTTP GET operation for featurgs should
include key feature properties of the features in that feature collection.

This.is particularly helpful if filter parameters are defined for the collection
(se€ recommendation /rec/core/fc-filters).

10|Media types
JSON mediatypes that would typically be used in a server that supports JSON are:

— |appiication/geo+json for feature collections and features, and

— application/json for all other resources.
XML media types that would typically occur in a server that supports XML are:
— application/gml+xml;version=3.2 for any GML 3.2 feature collections and features,

— application/gml+xml;version=3.2;profile="http://www.opengis.net/def/profile/ogc/2.0/
gm1-s£0o" for GML 3.2 feature collections and features conforming to the GML Simple Feature Level
0 profile,

— application/gml+xml;version=3.2;profile=http://www.opengis.net/def/profile/ogc/2.0/
gml-sf2 for GML 3.2 feature collections and features conforming to the GML Simple Feature Level 2
profile, and
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application/xml for all other resources.

The typical HTML media type for all "web pages" in a server would be text/html.

The media type for an OpenAPI 3.0 definition is application/vnd.oai.openapi+json;version=3.0

(JSON)

NOTE

or.

application/vnd.oai.openapi;version=3.0 (YAML).

The OpenAPI media types have not been registered yet with IANA and can change in the future.

11 Security considerations

11.1 Gen

A Web API
avenues fo
be familiay

A valuable

bral

is a powerful tool for sharing information and analysis resources. It also prevides m
" unscrupulous users to attack those resources. Designers and developers of Web APIs sh
with the potential vulnerabilities and how to address them.

resource is the Common Weakness Enumeration (CWE) registry at http://cwe.mitre.d

any
uld

rg/

data/index

Resea
theore

Archit
intend
softwg

.html. The CWE is organized around three views: Research, Architectural, and Developmient.

ch: facilitates research into weaknesses and can be leveraged to systematically iden
tical gaps within CWE.

ectural: organizes weaknesses according to common<architectural security tactics.

tify

tis

ed to assist architects in identifying potential mistakes that can be made when designing

re.

Devel

softwgre development.

API developers should focus on the Development wiew. These vulnerabilities primarily deal with
details of spftware design and implementation.

API desighers should focus primarily on“the Architectural view. However, there are crit
ties described in the Development view which are also relevant to API design. Vulnerabilities

vulnerabil
described {

Pathn4

Chann

Web P

Many of the vulnerabilities described in the CWE are introduced through the HTTP protocol.

designers
This inforny

pment: organizes weaknesses around concepts-that are frequently used or encountere

inder the following categoriesare particularly important:
me Traversal and Equivalence Errors;
el and Path Errors;

Foblems.

ind developers should be familiar with how the HTTP 1.1 addresses these vulnerabili
hation'can be found in the “Security Considerations” sections of the IETF RFCs 7230 to 7]

d in

the

ical

API
ies.
p35.
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tedl by

the API designer and developer. These are high-level generalizations of the more detailed vulnerabilities
described in the CWE.

11.2 Multiple access routes

APIs deliver a representation of a resource. OGC APIs can deliver multiple representations (formats) of
the same resource. An attacker might find that information which is prohibited in one representation
can be accessed through another. API designers must take care that the access controls on their

38
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resources are implemented consistently across all representations. That does not mean that they have

to be the same. For example:

HTML vs. GeoTIFF: The HTML representation may consist of a text description of the resource

accompanied by a thumbnail image. This has less information than the GeoTIFF representation and

may be subject to more liberal access policies.

Data Centric Security: Techniques to embed access controls into the representation itself.

A GeoTIFF

with Data Centric Security would have more liberal access policies than a GeoTIFF without.

Bottom Line: the information content of the resources exposed by an API shall be protected to the same

levdlacross all access routes.

11.3 Multiple servers

Theg implementation of an APl may span a number of servers. Each server is an efitf'y point ix
Without careful management, information which is not accessible through one server can bg
thrpugh another.

Bot
properly protected along all access paths.

11.4 Path manipulation on GET

RF(
Sys
to H
pas

2626:1999, section 15.2 states that if an HTTP server translates HTTP URIs direct]
em calls, the server has to take special care not to setve files that were not intended to b
TTP clients. The threat is that an attacker could.use the HTTP path to access sensitive di
sword files, which could be used to further subyert the server.

Bot
not

fom Line: Validate all GET URLs to make sure they are not trying to access resources
have access to.

5 Path manipulation on PUT-and POST

ansaction operation adds new or updates existing resources on the API. This capability|
le new set of tools to an attacker.

Many of the resources expoSed through an OGC API include hyperlinks to other resources.
follpw these hyperlinks,to access new resources or alternate representations of a resout
client authenticates(t@*an AP, they tend to trust the data returned by that API. However,
posted by an attdcker could contain hyperlinks which contain an attack. For example, the

1to the API.
accessible

fom Line: Understand the information flows through your APl-and verify that infogrmation is

ly into file
e delivered
hta, such as

hey should

provides a

API clients
ce. Once a
a resource
link to an

altgrnate representation could require the client to re-authenticate prior to passing thenj on to the

original desfination. The client sees the representation they asked for and the attacker
clients’ authentication credentials.

ollects the

b does not

Bottam Line: APIs which support transaction operations should validate that an updat
conkt . . R
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A.1 General

Annex A
(normative)

Abstract test suite

OGC API Fgatures is not a Web Service in the traditional sense. Rather, it defines the behaviour
set of Resources exposed through a Web Application Programming Interface (Web A

content of

and
PI).

Therefore,[an APl may expose resources in addition to those defined by the standard. A‘test engine

must be a
not to be tg

A.2 Conformance class core

e to traverse the API, identify and validate test points, and ignore resource paths which

sted.

are

Conformdnce class
http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/core
Target typge Web API
Requirements class Requirements Class “Core”
A.2.1 Geperal tests
A.2.1.1 HTTP
Abstract test 1 /conf/core/http
Test purposge Validate that the resource'paths advertised through the API conform with HTTP 1.1 ang,
where appropriate, TLS.
Requiremeht /req/core/http
Test methofd 1. All compliance tests shall be configured to use the HTTP 1.1 protocol exclusively.
2. For ARls'which support HTTPS, all compliance tests shall be configured to use HTTP
oyel-ILS (RFC 2818) with their HTTP 1.1 protocol.
A.2.1.2 (RS 84
Abstract te¢st 2 /conf/core/crs84
Test purpose Validate that all spatial geometries provided through the API are in the CRS84 coordingte
reference system unless otherwise requested by the client.
Requirement /req/core/crs84
Test method 1. Do notspecify a coordinate reference system in any request. All spatial data should be
in the CRS84 reference system.
2. Validate retrieved spatial data using the CRS84 reference system.

A.2.2 Landing page {root}/

Abstract test 3

/conf/core/root-op

Test purpose

Validate that a landing page can be retrieved from the expected location.

Requirement

/req/core/root-op

40
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Test method

Success.

1. Issuean HTTP GET request to the URL {root}/
2. Validate that a document was returned with a status code 200

3. Validate the contents of the returned document using test /conf/core/root-

Abstract test4 |/conf/core/root-success

Test purpose

Validate that the landing page complies with the required structure and contents.

Requirement /req/core/root-success
Testrethed Yalidate-thetanding-pageforal-supported-mediatypesusing-theresenrces and
tests identified in Table 5.
For formats that require manual inspection, perform the followings
a. Validate that the landing page includes a "service-desc" and/or "service-doc"
link to an API Definition;
b. Validate that the landing page includes a "conformance” link to the conformance
class declaration;
c. Validate that the landing page includes a "data'link to the Feature c¢ntents.
The landing page may be retrieved in a number of different foriats. Table A.1 identifies thg applicable
schema document for each format and the test to be usedsto-validate the landing page against that
schema. All supported formats should be exercised.

Table A.1 — Schema and.Fests for Landing Pages

Format Schema document Test ID
HTML landingPage.yaml /conf/html/content
GeqJSON landingPage.yaml /conf/geojson/content
GMLLSFO core.xsd, element core:LandingPage /conf/gmlsf0/content
GMILSF2 core.xsd, element core:llandingPage /conf/gmlsf2/content
A.2l3 API definition path{root}/api (link)
Abptract test |/conf/cove/api-definition-op
5
Tedt purpose |Validate that the API Definition document can be retrieved from the expected location.
Requirement «[/req/core/api-definition-op
Tedt method\/ |1. Constructa path for each API Definition link on the landing page.
2. Issue a HTTP GET request on each path.
3. validate that a document was returned with a status code 200.
4. Validate the contents of the returned document using test /conf/core/api-
definition-success.
Abstract test |/conf/core/api-definition-success
6
Test purpose |Validate that the API Definition complies with the required structure and contents.
Requirement |/req/core/api-definition-success
Test method |Validate the API Definition document against an appropriate schema document.

© IS0 2020 - All rights reserved

41


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

ISO 19168-1:2020(E)

A.2.4 Conformance path {root}/conformance

Abstract test 7 | /conf/core/conformance-op

Test purpose  |Validate that a Conformance Declaration can be retrieved from the expected location.

Requirement |/req/core/conformance-op

Test method 1. Construct a path for each "conformance” link on the landing page as well as for
the {root}/conformance path.

2. Issue an HTTP GET request on each path.

3. Validate that a document was returned with a status code 200.

4. Validate the contents of the returned document using test /conf/core/
conformance-success.

Abstract test 8 | /conf/core/conformance-success

Test purpgse Validate that the Conformance Declaration response complies withithe required
structure and contents.

Requireme¢nt | /req/core/conformance-success

—_—

Test methpd 1. Validate the response document against OpenAPI 3.0‘schema confClasses.yanpl.

2. Validate that the document includes the conformance class "http://www.opergis
.net/spec/ogcapi-features-1/1.0/conf/core".

3. Validate that the document lists all OGC<API conformance classes that the API
implements.

A.2.5 Feature collections {root}/collections

Abstract test 9 /conf/core/fc-md-op

Test purpgse Validate that information;about the Collections can be retrieved from the ex-
pected location.

Requirement /req/core/fc-md+op

Test method 1. Issue an HTTP GET request to the URL {root}/collections.

2. Validate‘that a document was returned with a status code 200.

3. Validate the contents of the returned document using test /conf/core/fc-md-

success.

Abstract test 10 /conf/core/fc-md-success

Test purpgse Validate that the Collections content complies with the required structure and
contents.

Requirement /req/core/fc-md-success, /req/core/crs84

Test method 1. Validate that all response documents comply with /conf/core/fc-md-links.

2. Validate that all response documents comply with /conf/core/fc-md-items.

3. In case the response includes a "crs" property, validate that the first value is
either "http://www.opengis.net/def/crs/0GC/1.3/CRS84" or
"http://www .opengis.net/def/crs/OGC/0/CRS84h".

4. Validate the Collections content for all supported media types using the
resources and tests identified in Table 6.

The Collections content may be retrieved in a number of different formats. Table A.2 identifies the
applicable schema document for each format and the test to be used to validate the collections content
against that schema. All supported formats should be exercised.
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Table A.2 — Schema and tests for collections content

Format Schema document TestID

HTML collections.yaml /conf/html/content
Geo]SON collections.yaml /conf/geojson/content
GMLSFO0 core.xsd, element core:Collections /conf/gmlsfO/content
GMLSF2 core.xsd, element core:Collections /conf/gmlsf2/content
Abstract test 11| /conf/core/fc-md-links

Tegt purpose

Validate that the required links are included in the Collections Metadata.g

ocument.

Requirement

/req/core/fc-md-links

Tedt method

Verify that the response document includes:

1. alink to this response document (relation: se1f),

2. alink to the response document in every other media type suppor

server (relation: alternate).

Verify that all links include the rel and type link parameters.

Led by the

Abptract test 12

/conf/core/fc-md-items

Tedt purpose

Validate that each collection provided by thé’server
Metadata.

is described in the Co

lections

fc-md-items-links.

4. Verify thatifthe collection entry includes an extent property, that that property

complies'with /conf/core/fc-md-extent.

Requirement /req/core/fc-md-links
Teqt method 1. Verify that there is an entry‘in the collections array of the Collectiongy Metadata
for each feature collectionprovided by the API.
2. Verify that each collection entry includes an identifier.
3. Verify that each collection entry includes links in accordance with /fonf/core/

5. Validate each collection entry for all supported media types using the

and tests identified in Table 7.

resources

The collection entriés may be encoded in a number of different formats. Table A.3 idg
applicable schema-document for each format and the test to be used to validate the collect
agafnst thatischema. All supported formats should be exercised.

Table A.3 — Schema and Tests for Collection Entries

ntifies the
ion entries

Format Schema document TestiD

HTML collection.yaml Manual Inspection
GeoJ]SON collection.yaml /conf/geojson/content
GMLSFO0 core.xsd, element core:Collections /conf/gmlsfO/content
GMLSF2 core.xsd, element core:Collections /conf/gmlsf2/content

© IS0 2020 - All rights reserved

43


https://standardsiso.com/api/?name=317890c54b312b719370ac354c5e256b

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Abbreviated terms
	4 Conformance
	5 Conventions
	5.1 Identifiers
	5.2 Link relations
	5.3 Use of HTTPS
	5.4 HTTP URIs
	5.5 API definition
	5.5.1 General remarks
	5.5.2 Role of OpenAPI
	5.5.3 References to OpenAPI components in normative statements
	5.5.4 Paths in OpenAPI definitions
	5.5.5 Reusable OpenAPI components
	6 Overview
	6.1 Design considerations
	6.2 Encodings
	6.3 Examples
	7 Requirements class "Core"
	7.1 Overview
	7.2 API landing page
	7.2.1 Operation
	7.2.2 Response
	7.2.3 Error situations
	7.3 API definition
	7.3.1 Operation
	7.3.2 Response
	7.3.3 Error situations
	7.4 Declaration of conformance classes
	7.4.1 Operation
	7.4.2 Response
	7.4.3 Error situations
	7.5 HTTP 1.1
	7.5.1 HTTP status codes
	7.6 Unknown or invalid query parameters
	7.7 Web caching
	7.8 Support for cross-origin requests
	7.9 Encodings
	7.10 String internationalization
	7.11 Coordinate reference systems
	7.12 Link headers
	7.13 Feature collections
	7.13.1 Operation
	7.13.2 Response
	7.13.3 Error situations
	7.14 Feature collection
	7.14.1 Operation
	7.14.2 Response
	7.14.3 Error situations
	7.15 Features
	7.15.1 Operation
	7.15.2 Parameter limit
	7.15.3 Parameter bbox
	7.15.4 Parameter datetime
	7.15.5 Parameters for filtering on feature properties
	7.15.6 Combinations of filter parameters
	7.15.7 Response
	7.15.8 Error situations
	7.16 Feature
	7.16.1 Operation
	7.16.2 Response
	7.16.3 Error situations
	8 Requirements classes for encodings
	8.1 Overview
	8.2 Requirements Class "HTML"
	8.3 Requirements Class "GeoJSON"
	8.4 Requirements Class "Geography Markup Language (GML), Simple Features Profile, Level 0"
	8.5 Requirements class "Geography Markup Language (GML), Simple Features Profile, Level 2"
	9 Requirements class "OpenAPI 3.0"
	9.1 Basic requirements
	9.2 Complete definition
	9.3 Exceptions
	9.4 Security
	9.5 Features
	10 Media types
	11 Security considerations
	11.1 General
	11.2 Multiple access routes
	11.3 Multiple servers
	11.4 Path manipulation on GET
	11.5 Path manipulation on PUT and POST
	Annex A (normative)  Abstract test suite
	Bibliography



