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Introduction

pygeoapi [https://pygeoapi.io] is a Python server implementation of the OGC API suite of standards. The project emerged as part of the next generation OGC API [https://ogcapi.ogc.org] efforts in 2018 and provides the capability for organizations to deploy a RESTful OGC API endpoint using OpenAPI, GeoJSON, and HTML. pygeoapi is open source [https://opensource.org] and released under an MIT License.


Features


	out of the box modern OGC API server


	certified OGC Compliant and Reference Implementation for OGC API - Features


	additionally implements
- OGC API - Coverages
- OGC API - Tiles
- OGC API - Processes
- OGC API - Environmental Data Retrieval
- SpatioTemporal Asset Library


	out of the box data provider plugins for rasterio, GDAL/OGR, Elasticsearch, PostgreSQL/PostGIS


	easy to use OpenAPI / Swagger documentation for developers


	supports JSON, GeoJSON, HTML and CSV output


	supports data filtering by spatial, temporal or attribute queries


	easy to install: install a full implementation via pip or git


	simple YAML configuration


	easy to deploy: via UbuntuGIS or the official Docker image


	flexible: built on a robust plugin framework to build custom data connections, formats and processes


	supports any Python web framework (included are Flask [default], Starlette)


	supports asynchronous processing and job management (OGC API - Processes)






Standards Support

Standards are at the core of pygeoapi.  Below is the project’s standards support matrix.


	Implementing: implements standard (good)


	Compliant: conforms to OGC compliance requirements (great)


	Reference Implementation: provides a reference for the standard (awesome!)










	Standard

	Support





	OGC API - Features [https://www.ogc.org/standards/ogcapi-features]

	Reference Implementation



	OGC API - Coverages [https://github.com/opengeospatial/ogcapi-coverages]

	Implementing



	OGC API - Tiles [https://github.com/opengeospatial/ogcapi-tiles]

	Implementing



	OGC API - Processes [https://github.com/opengeospatial/ogcapi-processes]

	Implementing



	OGC API - Records [https://github.com/opengeospatial/ogcapi-records]

	Implementing



	OGC API - Environmental Data Retrieval [https://github.com/opengeospatial/ogcapi-environmental-data-retrieval]

	Implementing



	SpatioTemporal Asset Catalog [https://stacspec.org]

	Implementing










          

      

      

    

  

    
      
          
            
  
How pygeoapi works

pygeoapi is a Python-based HTTP server implementation of the OGC API standards.  As a server
implementation, pygeoapi listens to HTTP requests from web browsers, mobile or desktop applications
and provides responses accordingly.

[image: how pygeoapi works]
At its core, pygeoapi provides a core Python API that is driven by two required YAML configuration
files, specified with the following environment variables:


	PYGEOAPI_CONFIG: runtime configuration settings


	PYGEOAPI_OPENAPI: the OpenAPI document autogenerated from the runtime configuration





See also

Configuration for more details on pygeoapi settings



The core Python API provides the functionality to list, describe, query, and access geospatial
data.  From here, standard Python web frameworks like Flask [https://flask.palletsprojects.com], Django [https://www.djangoproject.com] and Starlette [https://www.starlette.io] provide the
web API/wrapper atop the core Python API.


Note

pygeoapi ships with Flask and Starlette as web framework options.






          

      

      

    

  

    
      
          
            
  
Install

pygeoapi is easy to install on numerous environments.  Whether you are a user, administrator or developer, below
are multiple approaches to getting pygeoapi up and running depending on your requirements.


Requirements and dependencies

pygeoapi runs on Python 3.

Core dependencies are included as part of a given pygeoapi installation procedure.  More specific requirements
details are described below depending on the platform.



For developers and the truly impatient

python -m venv pygeoapi
cd pygeoapi
. bin/activate
git clone https://github.com/geopython/pygeoapi.git
cd pygeoapi
pip install -r requirements.txt
python setup.py install
cp pygeoapi-config.yml example-config.yml
vi example-config.yml
export PYGEOAPI_CONFIG=example-config.yml
export PYGEOAPI_OPENAPI=example-openapi.yml
pygeoapi openapi generate $PYGEOAPI_CONFIG > $PYGEOAPI_OPENAPI
pygeoapi serve
curl http://localhost:5000







pip

PyPI package info [https://pypi.org/project/pygeoapi]

pip install pygeoapi







Docker

Docker image [https://hub.docker.com/r/geopython/pygeoapi]

docker pull geopython/pygeoapi:latest







Conda

Conda package info [https://anaconda.org/conda-forge/pygeoapi]

conda install -c conda-forge pygeoapi







UbuntuGIS

UbuntuGIS package (stable) [https://launchpad.net/%7Eubuntugis/+archive/ubuntu/ppa/+sourcepub/10758317/+listing-archive-extra]

UbuntuGIS package (unstable) [https://launchpad.net/~ubuntugis/+archive/ubuntu/ubuntugis-unstable/+sourcepub/10933910/+listing-archive-extra]

apt-get install python3-pygeoapi







FreeBSD

FreeBSD port [https://www.freshports.org/graphics/py-pygeoapi]

pkg install py-pygeoapi







Summary

Congratulations!  Whichever of the abovementioned methods you chose, you have successfully installed pygeoapi
onto your system.





          

      

      

    

  

    
      
          
            
  
Configuration

Once you have installed pygeoapi, it’s time to setup a configuration.  pygeoapi’s runtime configuration is defined
in the YAML [https://en.wikipedia.org/wiki/YAML] format which is then referenced via the PYGEOAPI_CONFIG environment variable.  You can name the
file whatever you wish; typical filenames end with .yml.


Note

A sample configuration can always be found in the pygeoapi GitHub [https://github.com/geopython/pygeoapi/blob/master/pygeoapi-config.yml]
repository.



pygeoapi configuration contains the following core sections:


	server: server-wide settings


	logging: logging configuration


	metadata: server-wide metadata (contact, licensing, etc.)


	resources: dataset collections, processes and stac-collections offered by the server





Note

Standard YAML mechanisms [https://en.wikipedia.org/wiki/YAML#Advanced_components] can be used (anchors, references, etc.) for reuse and compactness.



Configuration directives and reference are described below via annotated examples.


Reference


server

The server section provides directives on binding and high level tuning.

server:
  bind:
      host: 0.0.0.0  # listening address for incoming connections
      port: 5000  # listening port for incoming connections
  url: http://localhost:5000/  # url of server
  mimetype: application/json; charset=UTF-8  # default MIME type
  encoding: utf-8  # default server encoding
  language: en-US  # default server language
  cors: true  # boolean on whether server should support CORS
  pretty_print: true  # whether JSON responses should be pretty-printed
  limit: 10  # server limit on number of items to return

  templates: # optional configuration to specify a different set of templates for HTML pages. Recommend using absolute paths. Omit this to use the default provided templates
    path: /path/to/jinja2/templates/folder # path to templates folder containing the jinja2 template HTML files
    static: /path/to/static/folder # path to static folder containing css, js, images and other static files referenced by the template

  map:  # leaflet map setup for HTML pages
      url: https://maps.wikimedia.org/osm-intl/{z}/{x}/{y}.png
      attribution: '<a href="https://wikimediafoundation.org/wiki/Maps_Terms_of_Use">Wikimedia maps</a> | Map data &copy; <a href="https://openstreetmap.org/copyright">OpenStreetMap contributors</a>'
  ogc_schemas_location: /opt/schemas.opengis.net  # local copy of http://schemas.opengis.net

  manager:  # optional OGC API - Processes asynchronous job management
      name: TinyDB  # plugin name (see pygeoapi.plugin for supported process_manager's)
      connection: /tmp/pygeoapi-process-manager.db  # connection info to store jobs (e.g. filepath)
      output_dir: /tmp/  # temporary file area for storing job results (files)







logging

The logging section provides directives for logging messages which are useful for debugging.

logging:
    level: ERROR  # the logging level (see https://docs.python.org/3/library/logging.html#logging-levels)
    logfile: /path/to/pygeoapi.log  # the full file path to the logfile






Note

If level is defined and logfile is undefined, logging messages are output to the server’s stdout.





metadata

The metadata section provides settings for overall service metadata and description.

metadata:
    identification:
        title: pygeoapi default instance  # the title of the service
        description: pygeoapi provides an API to geospatial data  # some descriptive text about the service
        keywords:  # list of keywords about the service
            - geospatial
            - data
            - api
        keywords_type: theme  # keyword type as per the ISO 19115 MD_KeywordTypeCode codelist. Accepted values are discipline, temporal, place, theme, stratum
        terms_of_service: https://creativecommons.org/licenses/by/4.0/  # terms of service
        url: http://example.org  # informative URL about the service
    license:  # licensing details
        name: CC-BY 4.0 license
        url: https://creativecommons.org/licenses/by/4.0/
    provider:  # service provider details
        name: Organization Name
        url: https://pygeoapi.io
    contact:  # service contact details
        name: Lastname, Firstname
        position: Position Title
        address: Mailing Address
        city: City
        stateorprovince: Administrative Area
        postalcode: Zip or Postal Code
        country: Country
        phone: +xx-xxx-xxx-xxxx
        fax: +xx-xxx-xxx-xxxx
        email: you@example.org
        url: Contact URL
        hours: Mo-Fr 08:00-17:00
        instructions: During hours of service. Off on weekends.
        role: pointOfContact







resources

The resources section lists 1 or more dataset collections to be published by the server.

The resource.type property is required.  Allowed types are:


	collection


	process


	stac-collection




The providers block is a list of 1..n providers with which to operate the data on.  Each
provider requires a type property.  Allowed types are:


	feature


	coverage


	tile




A collection’s default provider can be qualified with default: true in the provider
configuration.  If default is not included, the first provider is assumed to be the
default.

resources:
    obs:
        type: collection  # REQUIRED (collection, process, or stac-collection)
        title: Observations  # title of dataset
        description: My cool observations  # abstract of dataset
        keywords:  # list of related keywords
            - observations
            - monitoring
        context:  # linked data configuration (see Linked Data section)
            - datetime: https://schema.org/DateTime
            - vocab: https://example.com/vocab#
              stn_id: "vocab:stn_id"
              value: "vocab:value"
        links:  # list of 1..n related links
            - type: text/csv  # MIME type
              rel: canonical  # link relations per https://www.iana.org/assignments/link-relations/link-relations.xhtml
              title: data  # title
              href: https://github.com/mapserver/mapserver/blob/branch-7-0/msautotest/wxs/data/obs.csv  # URL
              hreflang: en-US  # language
        extents:  # spatial and temporal extents
            spatial:  # required
                bbox: [-180,-90,180,90]  # list of minx, miny, maxx, maxy
                crs: http://www.opengis.net/def/crs/OGC/1.3/CRS84  # CRS
            temporal:  # optional
                begin: 2000-10-30T18:24:39Z  # start datetime in RFC3339
                end: 2007-10-30T08:57:29Z  # end datetime in RFC3339
        providers:  # list of 1..n required connections information
            # provider name
            # see pygeoapi.plugin for supported providers
            # for custom built plugins, use the import path (e.g. mypackage.provider.MyProvider)
            # see Plugins section for more information
            - type: feature # underlying data geospatial type: (allowed values are: feature, coverage, record, tile, edr)
              default: true  # optional: if not specified, the first provider definition is considered the default
              name: CSV
              data: tests/data/obs.csv  # required: the data filesystem path or URL, depending on plugin setup
              id_field: id  # required for vector data, the field corresponding to the ID
              uri_field: uri # optional field corresponding to the Uniform Resource Identifier (see Linked Data section)
              time_field: datetimestamp  # optional field corresponding to the temporal property of the dataset
              title_field: foo # optional field of which property to display as title/label on HTML pages
              format:  # optional default format
                  name: GeoJSON  # required: format name
                  mimetype: application/json  # required: format mimetype
              options:  # optional options to pass to provider (i.e. GDAL creation)
                  option_name: option_value
              properties:  # optional: only return the following properties, in order
                  - stn_id
                  - value

    hello-world:  # name of process
        type: collection  # REQUIRED (collection, process, or stac-collection)
        processor:
            name: HelloWorld  # Python path of process defition






See also

Linked Data for optionally configuring linked data datasets




See also

Customizing pygeoapi: plugins for more information on plugins






Validating the configuration

To ensure your configuration is valid, pygeoapi provides a validation
utility that can be run as follows:

pygeoapi config validate /path/to/my-pygeoapi-config.yml







Using environment variables

pygeoapi configuration supports using system environment variables, which can be helpful
for deploying into 12 factor [https://12factor.net/] environments for example.

Below is an example of how to integrate system environment variables in pygeoapi.

server:
    bind:
        host: ${MY_HOST}
        port: ${MY_PORT}







Linked Data

[image: JSON-LD support]
pygeoapi supports structured metadata about a deployed instance, and is also capable of presenting data as
structured data. JSON-LD [https://json-ld.org] equivalents are available for each HTML page, and are embedded
as data blocks within the corresponding page for search engine optimisation (SEO).  Tools such as the
Google Structured Data Testing Tool [https://search.google.com/structured-data/testing-tool#url=https%3A%2F%2Fdemo.pygeoapi.io%2Fmaster] can be used to check the structured representations.

The metadata for an instance is determined by the content of the metadata section of the configuration.
This metadata is included automatically, and is sufficient for inclusion in major indices of datasets, including the
Google Dataset Search [https://developers.google.com/search/docs/data-types/dataset].

For collections, at the level of item, the default JSON-LD representation adds:


	An @id for the item, which is the URL for that item. If uri_field is specified,
it is used, otherwise the URL is to its HTML representation in pygeoapi.


	Separate GeoSPARQL/WKT and schema.org/geo versions of the geometry. schema.org/geo
only supports point, line, and polygon geometries. Multipart lines are merged into a single line.
The rest of the multipart geometries are transformed reduced and into a polygon via unary union
or convex hull transform.


	@context for the GeoSPARQL and schema geometries.


	The unpacked properties block into the main body of the item.




For collections, at the level of items, the default JSON-LD representation adds:


	A schema.org itemList of the @id and @type of each feature in the collection.




The optional configuration options for collections, at the level of an item of items, are:


	If uri_field is specified, JSON-LD will be updated such that the @id has the value of uri_field for each item in a collection





Note

While this is enough to provide valid RDF (as GeoJSON-LD), it does not allow the properties of your items to be
unambiguously interpretable.



pygeoapi currently allows for the extension of the @context to allow properties to be aliased to terms from
vocabularies.  This is done by adding a context section to the configuration of a dataset.

The default pygeoapi configuration includes an example for the obs sample dataset:

context:
    - datetime: https://schema.org/DateTime
    - vocab: https://example.com/vocab#
      stn_id: "vocab:stn_id"
      value: "vocab:value"





This is a non-existent vocabulary included only to illustrate the expected data structure within the configuration.
In particular, the links for the stn_id and value properties do not resolve. We can extend this example to
one with terms defined by schema.org:

context:
    - schema: https://schema.org/
      stn_id: schema:identifer
      datetime:
          "@id": schema:observationDate
          "@type": schema:DateTime
      value:
          "@id": schema:value
          "@type": schema:Number





Now this has been elaborated, the benefit of a structured data representation becomes clearer.  What was once an
unexplained property called datetime in the source CSV, it can now be expanded [https://www.w3.org/TR/json-ld-api/#expansion-algorithms]
to https://schema.org/observationDate, thereby eliminating ambiguity and enhancing interoperability.  Its type is
also expressed as https://schema.org/DateTime.

This example demonstrates how to use this feature with a CSV data provider, using included sample data. The
implementation of JSON-LD structured data is available for any data provider but is currently limited to defining a
@context.  Relationships between items can be expressed but is dependent on such relationships being expressed
by the dataset provider, not pygeoapi.

An example of a data provider that includes relationships between items is the SensorThings API provider.
SensorThings API, by default, has relationships between entities within its data model.
Setting the intralink field of the SensorThings provider to true sets pygeoapi
to represent the relationship between configured entities as intra-pygeoapi links or URIs.
This relationship can further be maintained in the JSON-LD structured data using the appropiate
@context with the sosa/ssn ontology. For example:

Things:
  context:
      - sosa: "http://www.w3.org/ns/sosa/"
        ssn: "http://www.w3.org/ns/ssn/"
        Datastreams: sosa:ObservationCollection

Datastreams:
  context:
      - sosa: "http://www.w3.org/ns/sosa/"
        ssn: "http://www.w3.org/ns/ssn/"
        Observations: sosa:hasMember
        Thing: sosa:hasFeatureOfInterest

Observations:
  context:
      - sosa: "http://www.w3.org/ns/sosa/"
        ssn: "http://www.w3.org/ns/ssn/"
        Datastream: sosa:isMemberOf







Summary

At this point, you have the configuration ready to administer the server.





          

      

      

    

  

    
      
          
            
  
Administration

Now that you have pygeoapi installed and a basic configuration setup, it’s time to complete
the administrative steps required before starting up the server.  The remaining steps are:


	create OpenAPI document


	validate OpenAPI document


	set system environment variables





Creating the OpenAPI document

The OpenAPI document is a YAML configuration which is generated from the pygeoapi configuration,
and describes the server information, endpoints, and parameters.

To generate the OpenAPI document, run the following:

pygeoapi openapi generate /path/to/my-pygeoapi-config.yml





This will dump the OpenAPI document as YAML to your system’s stdout.  To save to a file on disk, run:

pygeoapi openapi generate /path/to/my-pygeoapi-config.yml > /path/to/my-pygeoapi-openapi.yml





To generate the OpenAPI document as JSON, run:

pygeoapi openapi generate /path/to/my-pygeoapi-config.yml -f json > /path/to/my-pygeoapi-openapi.json






Note

Generate as YAML or JSON?  If your OpenAPI YAML definition is slow to render as JSON,
saving as JSON to disk will help with performance at run-time.




Note

The OpenAPI document provides detailed information on query parameters, and dataset
property names and their data types.  Whenever you make changes to your pygeoapi configuration,
always refresh the accompanying OpenAPI document.




See also

OpenAPI for more information on pygeoapi’s OpenAPI support





Validating the OpenAPI document

To ensure your OpenAPI document is valid, pygeoapi provides a validation
utility that can be run as follows:

pygeoapi openapi validate /path/to/my-pygeoapi-openapi.yml







Setting system environment variables

Now, let’s set our system environment variables.

In UNIX:

export PYGEOAPI_CONFIG=/path/to/my-pygeoapi-config.yml
export PYGEOAPI_OPENAPI=/path/to/my-pygeoapi-openapi.yml
# or if OpenAPI JSON
export PYGEOAPI_OPENAPI=/path/to/my-pygeoapi-openapi.json





In Windows:

set PYGEOAPI_CONFIG=/path/to/my-pygeoapi-config.yml
set PYGEOAPI_OPENAPI=/path/to/my-pygeoapi-openapi.yml
# or if OpenAPI JSON
set PYGEOAPI_OPENAPI=/path/to/my-pygeoapi-openapi.json







Summary

At this point you are ready to run the server.  Let’s go!





          

      

      

    

  

    
      
          
            
  
Running

Now we are ready to start up pygeoapi.


pygeoapi serve

The pygeoapi serve command starts up an instance using Flask as the default server.  pygeoapi
can be served via Flask WSGI [https://en.wikipedia.org/wiki/Web_Server_Gateway_Interface] or Starlette ASGI [https://asgi.readthedocs.io].

Since pygeoapi is a Python API at its core, it can be served via numerous web server scenarios.


Note

Changes to either of the pygeoapi or OpenAPI configurations requires a server restart (configurations
are loaded once at server startup for performance).




Flask WSGI

Web Server Gateway Interface (WSGI) is a standard for how web servers communicate with Python applications.  By
having a WSGI server, HTTP requests are processed into threads/processes for better performance.  Flask is a WSGI
implementation which pygeoapi utilizes to communicate with the core API.

HTTP request <--> Flask (pygeoapi/flask_app.py) <--> pygeoapi API (pygeoapi/api.py)





The Flask WSGI server can be run as follows:

pygeoapi serve --flask
pygeoapi serve  # uses Flask by default





To integrate pygeoapi as part of another Flask application, use Flask blueprints:

from flask import Flask
from pygeoapi.flask_app import BLUEPRINT as pygeoapi_blueprint

app = Flask(__name__)

app.register_blueprint(pygeoapi_blueprint, url_prefix='/oapi')


@app.route('/')
def hello_world():
    return 'Hello, World!'





As a result, your application will be available at http://localhost:5000/ and pygeoapi will be available
at http://localhost:5000/oapi



Starlette ASGI

Asynchronous Server Gateway Interface (ASGI) is standard interface between async-capable web servers, frameworks,
and applications written in Python.  ASGI provides the benefits of WSGI as well as asynchronous capabilities.
Starlette is an ASGI implementation which pygeoapi utilizes to communicate with the core API in asynchronous mode.

HTTP request <--> Starlette (pygeoapi/starlette_app.py) <--> pygeoapi API (pygeoapi/api.py)





The Starlette ASGI server can be run as follows:

pygeoapi serve --starlette





To integrate pygeoapi as part of another Starlette application:

from starlette.applications import Starlette
from starlette.responses import PlainTextResponse
from starlette.routing import Route
from pygeoapi.starlette_app import app as pygeoapi_app


async def homepage(request):
    return PlainTextResponse('Hello, World!')

app = Starlette(debug=True, routes=[
    Route('/', homepage),
])

app.mount('/oapi', pygeoapi_app)





As a result, your application will be available at http://localhost:5000/ and pygeoapi will be available
at http://localhost:5000/oapi




Running in production

Running pygeoapi serve in production is not recommended or advisable.  Preferred options are described below.


See also

Docker for container-based production installations.




Apache and mod_wsgi

Deploying pygeoapi via mod_wsgi [https://modwsgi.readthedocs.io] provides a simple approach to enabling within Apache.

To deploy with mod_wsgi, your Apache instance must have mod_wsgi enabled within Apache.  At this point,
set up the following Python WSGI script:

import os

os.environ['PYGEOAPI_CONFIG'] = '/path/to/my-pygeoapi-config.yml'
os.environ['PYGEOAPI_OPENAPI'] = '/path/to/my-pygeoapi-openapi.yml'

from pygeoapi.flask_app import APP as application





Now configure in Apache:

WSGIDaemonProcess pygeoapi processes=1 threads=1
WSGIScriptAlias /pygeoapi /path/to/pygeoapi.wsgi process-group=pygeoapi application-group=%{GLOBAL}

<Location /pygeoapi>
  Header set Access-Control-Allow-Origin "*"
</Location>







Gunicorn

Gunicorn [https://gunicorn.org] (for UNIX) is one of several Python WSGI HTTP servers that can be used for production environments.

HTTP request --> WSGI or ASGI server (gunicorn) <--> Flask or Starlette (pygeoapi/flask_app.py or pygeoapi/starlette_app.py) <--> pygeoapi API






Note

Gunicorn is as easy to install as pip install gunicorn




Note

For a complete list of WSGI server implementations, see the WSGI server list [https://wsgi.readthedocs.io/en/latest/servers.html].





Gunicorn and Flask

Gunicorn and Flask is simple to run:

gunicorn pygeoapi.flask_app:APP






Note

For extra configuration parameters like port binding, workers, and logging please consult the Gunicorn settings [http://docs.gunicorn.org/en/stable/settings.html].





Gunicorn and Starlette

Running Gunicorn with Starlette requires the Uvicorn [https://www.uvicorn.org] which provides async capabilities along with Gunicorn.
Uvicorn includes a Gunicorn worker class allowing you to run ASGI applications, with all of Uvicorn’s performance
benefits, while also giving you Gunicorn’s fully-featured process management.

is simple to run from the command, e.g:

gunicorn pygeoapi.starlette_app:app -w 4 -k uvicorn.workers.UvicornWorker






Note

Uvicorn is as easy to install as pip install guvicorn






Summary

pygeoapi has many approaches for deploying depending on your requirements.  Choose one that works for you
and modify accordingly.


Note

Additional approaches are welcome and encouraged; see Contributing for more information on
how to contribute to and improve the documentation







          

      

      

    

  

    
      
          
            
  
Docker

pygeoapi provides an official Docker [https://www.docker.com] image which is made available on the geopython Docker Hub [https://hub.docker.com/r/geopython/pygeoapi].  Additional
Docker examples can be found in the pygeoapi GitHub repository [https://github.com/geopython/pygeoapi], each with sample configurations, test data,
deployment scenarios and provider backends.

The pygeoapi demo server [https://demo.pygeoapi.io] runs various services from Docker images which also serve as useful examples [https://github.com/geopython/demo.pygeoapi.io/tree/master/services].


Note

Both Docker and Docker Compose [https://docs.docker.com/compose/] are required on your system to run pygeoapi images.




The basics

The official pygeoapi Docker image will start a pygeoapi Docker container using Gunicorn on internal port 80.

To run with the default built-in configuration and data:

docker run -p 5000:80 -it geopython/pygeoapi run
# or simply
docker run -p 5000:80 -it geopython/pygeoapi





…then browse to http://localhost:5000

You can also run all unit tests to verify:

docker run -it geopython/pygeoapi test







Overriding the default configuration

Normally you would override the default.config.yml with your own pygeoapi configuration.
This can be done via Docker Volume Mapping.

For example, if your config is in my.config.yml:

docker run -p 5000:80 -v $(pwd)/my.config.yml:/pygeoapi/local.config.yml -it geopython/pygeoapi





For a cleaner approach, You can use docker-compose as per below:

version: "3"
services:
  pygeoapi:
    image: geopython/pygeoapi:latest
    volumes:
      - ./my.config.yml:/pygeoapi/local.config.yml
    ports:
      - "5000:80"





Or you can create a Dockerfile extending the base image and copy in your configuration:

FROM geopython/pygeoapi:latest
COPY ./my.config.yml /pygeoapi/local.config.yml





A corresponding example can be found in https://github.com/geopython/demo.pygeoapi.io/tree/master/services/pygeoapi_master



Deploying on a sub-path

By default the pygeoapi Docker image will run from the root path (/).  If you need to run from a
sub-path and have all internal URLs properly configured, you can set the SCRIPT_NAME environment variable.

For example to run with my.config.yml on http://localhost:5000/mypygeoapi:

docker run -p 5000:80 -e SCRIPT_NAME='/mypygeoapi' -v $(pwd)/my.config.yml:/pygeoapi/local.config.yml -it geopython/pygeoapi





…then browse to http://localhost:5000/mypygeoapi

Below is a corresponding docker-compose approach:

version: "3"
services:
  pygeoapi:
    image: geopython/pygeoapi:latest
    volumes:
      - ./my.config.yml:/pygeoapi/local.config.yml
    ports:
      - "5000:80"
    environment:
     - SCRIPT_NAME=/pygeoapi





A corresponding example can be found in https://github.com/geopython/demo.pygeoapi.io/tree/master/services/pygeoapi_master



Summary

Docker is an easy and reproducible approach to deploying systems.


Note

Additional approaches are welcome and encouraged; see Contributing for more information on
how to contribute to and improve the documentation







          

      

      

    

  

    
      
          
            
  
Taking a tour of pygeoapi

At this point, you’ve installed pygeoapi, set configurations and started the server.

pygeoapi’s default configuration comes setup with two simple vector datasets, a STAC collection and a sample
process.  Note that these resources are straightforward examples of pygeoapi’s baseline functionality, designed
to get the user up and running with as little barriers as possible.

Let’s check things out.  In your web browser, go to http://localhost:5000


Overview

All pygeoapi URLs have HTML and JSON representations.  If you are working through a web browser, HTML
is always returned as the default, whereas if you are working programmatically, JSON is always returned.

To explicitly ask for HTML or JSON, simply add f=html or f=json to any URL accordingly.

Each web page provides breadcrumbs for navigating up/down the server’s data.  In addition, the upper right
of the UI always has JSON and JSON-LD links to provide you with the current page in JSON if desired.



Landing page

http://localhost:5000

The landing page provides a high level overview of the pygeoapi server (contact information, licensing),
as well as specific sections to browse data, processes and geospatial files.



Collections

http://localhost:5000/collections

The collections page displays all the datasets available on the pygeoapi server with their title
and abstract.  Let’s drill deeper into a given dataset.



Collection information

http://localhost:5000/collections/obs

Let’s drill deeper into a given dataset.  Here we can see the obs dataset is described along
with related links (other related HTML pages, dataset download, etc.).

The ‘View’ section provides the default to start browsing the data.

The ‘Queryables’ section provides a link to the dataset’s properties.



Vector data


Collection queryables

http://localhost:5000/collections/obs/queryables

The queryables endpoint provides the collection’s queryable properties and associated datatypes.



Collection items

http://localhost:5000/collections/obs/items

This page displays a map and tabular view of the data.  Features are clickable on the interactive map,
allowing the user to drill into more information about the feature.  The table also allows for drilling
into a feature by clicking the link in a given table row.

Let’s inspect the feature close to Toronto, Ontario, Canada [https://en.wikipedia.org/wiki/Toronto].



Collection item

http://localhost:5000/collections/obs/items/297

This page provides an overview of the feature and its full set of properties, along with an interactive
map.


See also

Publishing vector data to OGC API - Features for more OGC API - Features request examples.






Raster data


Collection coverage domainset

This page provides information on a collection coverage spatial properties and axis information.

http://localhost:5000/collections/gdps-temperature/coverage/domainset



Collection coverage rangetype

This page provides information on a collection coverage rangetype (bands) information.

http://localhost:5000/collections/gdps-temperature/coverage/rangetype



Collection coverage data

This page provides a coverage in CoverageJSON format.

http://localhost:5000/collections/gdps-temperature/coverage


See also

Publishing raster data to OGC API - Coverages for more OGC API - Coverages request exampless.






Tiles

A given collection or any data type can additionally be made available as tiles (map tiles,
vector tiles, etc.).  The following page provides an overview of a collection’s tiles
capabilities (tile matrix sets, URI templates, etc.)

http://localhost:5000/collections/lakes/tiles


URI templates

From the abovementioned page, we can find the URI template:

http://localhost:5000/collections/lakes/tiles/{tileMatrixSetId}/{tileMatrix}/{tileRow}/{tileCol}?f=mvt



Generic metadata

This page provides freeform tiles metadata.

http://localhost:5000/collections/lakes/tiles/WorldCRS84Quad/metadata




Metadata Records

http://localhost:5000/collections/metadata-records/items?q=crops&bbox=-142,42,-52,84

This page provides metadata catalogue search capabilities


See also

Publishing metadata to OGC API - Records for more OGC API - Records request examples.





Processes

The processes page provides a list of process integrated onto the server, along with a name and description.


Todo

Expand with more info once OAProc HTML is better flushed out.




See also

Publishing processes via OGC API - Processes for more OGC API - Processes request examples.





Environmental data retrieval

http://localhost:5000/collections/edr-test

This page provides, in addition to a common collection description, specific
link relations for EDR queries if the collection has an EDR capability, as
well as supported parameter names to select.

http://localhost:5000/collections/edr-test/position?coords=POINT(111 13)&parameter-name=SST&f=json

This page executes a position query against a given parameter name, providing
a response in CoverageJSON.


See also

Publishing data to OGC API - Environmental Data Retrieval for more OGC API - EDR request examples.





SpatioTemporal Assets

http://localhost:5000/stac

This page provides a Web Accessible Folder view of raw geospatial data files.  Users can navigate and
click to browse directory contentsor inspect files.  Clicking on a file will attempt to display the
file’s properties/metadata, as well as an interactive map with a footprint of the spatial extent of
the file.


See also

Publishing files to a SpatioTemporal Asset Catalog for more STAC request examples.





API Documentation

http://localhost:5000/openapi

http://localhost:5000/openapi?f=json

The API documentation links provide a Swagger [https://en.wikipedia.org/wiki/Swagger_(software)] page of the API as a tool for developers to provide example
request/response/query capabilities.  A JSON representation is also provided.


See also

OpenAPI





Conformance

http://localhost:5000/conformance

The conformance page provides a list of URLs corresponding to the OGC API conformance classes supported
by the pygeoapi server.  This information is typically useful for developers and client applications to
discover what is supported by the server.





          

      

      

    

  

    
      
          
            
  
OpenAPI

The OpenAPI specification [https://swagger.io/docs/specification/about/] is an open specification for RESTful
endpoints.  OGC API specifications leverage OpenAPI to describe the API in great detail with developer focus.

The RESTful structure and payload are defined using JSON or YAML file structures (pygeoapi uses YAML).  The basic
structure is described here: https://swagger.io/docs/specification/basic-structure/

The official OpenAPI specification can be found on GitHub [https://github.com/OAI/OpenAPI-Specification/tree/master/versions].
pygeoapi supports OpenAPI version 3.0.2.

As described in Administration, the pygeoapi OpenAPI document is automatically generated based on the
configuration file:

The API is accessible at the /openapi endpoint, providing a Swagger-based webpage of the API description..


See also

the pygeoapi demo OpenAPI/Swagger endpoint at https://demo.pygeoapi.io/master/openapi




Using OpenAPI via Swagger

Accessing the Swagger webpage we have the following structure:

[image: _images/openapi_intro_page.png]
Notice that each dataset is represented as a RESTful endpoint under collections.

In this example we will test GET capability of data concerning windmills in the Netherlands.  Let’s start by
accessing the service’s dataset collections:

[image: _images/openapi_get_collections.png]
The service collection metadata will contain a description of each collection:

[image: _images/openapi_get_collections_result.png]
Here, we see that the dutch_windmills dataset is be available.  Next, let’s obtain the specific metadata of the
dataset:

[image: _images/openapi_get_collection.png]
[image: _images/openapi_get_collection_result.png]
We also see that the dataset has an items endpoint which provides all data, along with specific parameters for
filtering,
paging and sorting:

[image: _images/openapi_get_item.png]
For each item in our dataset we have a specific identifier.  Notice that the identifier is not part of the GeoJSON
properties, but is provided as a GeoJSON root property of id.

[image: _images/openapi_get_item_id.png]
This identifier can be used to obtain a specific item from the dataset using the items{id} endpoint as follows:

[image: _images/openapi_get_item_id2.png]


Using OpenAPI via ReDoc

pygeoapi also supports OpenAPI document rendering via ReDoc [https://redoc.ly/].

ReDoc rendering is accessible at the same /openapi endpoint, adding ui=redoc to the request URL.



Summary

Using pygeoapi’s OpenAPI and Swagger endpoints provides a useful user interface to query data, as well as for
developers to easily understand pygeoapi when building downstream applications.





          

      

      

    

  

    
      
          
            
  
Data publishing

Let’s start working on integrating your data into pygeoapi.  pygeoapi provides the capability to
publish vector/coverage data, processes, catalogues, and exposing filesystems of geospatial data.


Providers overview

A key component to data publishing is the pygeoapi provider framework.  Providers allow for
configuring data files, databases, search indexes, other APIs, cloud storage, to be able to
return back data to the pygeoapi API framework in a plug and play fashion.


Data publishing


	Publishing vector data to OGC API - Features
	Providers

	Connection examples

	Data access examples





	Publishing raster data to OGC API - Coverages
	Providers

	Connection examples

	Data access examples





	Publishing map tiles to OGC API - Tiles
	Providers

	Connection examples

	Data access examples





	Publishing processes via OGC API - Processes
	Configuration

	Asynchronous support

	Putting it all together

	Processing examples





	Publishing metadata to OGC API - Records
	Providers

	Connection examples

	Metadata search examples





	Publishing data to OGC API - Environmental Data Retrieval
	Providers

	Connection examples

	Data access examples





	Publishing files to a SpatioTemporal Asset Catalog
	Connection examples

	pygeometa metadata control files

	Publishing ESRI Shapefiles

	Data access examples













          

      

      

    

  

    
      
          
            
  
Publishing vector data to OGC API - Features

OGC API - Features [https://www.ogc.org/standards/ogcapi-features] provides geospatial data access functionality to vector data.

To add vector data to pygeoapi, you can use the dataset example in Configuration
as a baseline and modify accordingly.


Providers

pygeoapi core feature providers are listed below, along with a matrix of supported query
parameters.












	Provider

	property filters/display

	resulttype

	bbox

	datetime

	sortby

	CQL





	CSV

	✅/✅

	results/hits

	❌

	❌

	❌

	❌



	Elasticsearch

	✅/✅

	results/hits

	✅

	✅

	✅

	✅



	GeoJSON

	✅/✅

	results/hits

	❌

	❌

	❌

	❌



	MongoDB

	✅/❌

	results

	✅

	✅

	✅

	❌



	OGR

	✅/❌

	results/hits

	✅

	❌

	❌

	❌



	PostgreSQL

	✅/✅

	results/hits

	✅

	❌

	✅

	❌



	SQLiteGPKG

	✅/❌

	results/hits

	✅

	❌

	❌

	❌



	SensorThingsAPI

	✅/✅

	results/hits

	✅

	✅

	✅

	❌






Below are specific connection examples based on supported providers.



Connection examples


CSV

To publish a CSV file, the file must have columns for x and y geometry
which need to be specified in geometry section of the provider
definition.

providers:
    - type: feature
      name: CSV
      data: tests/data/obs.csv
      id_field: id
      geometry:
          x_field: long
          y_field: lat







GeoJSON

To publish a GeoJSON file, the file must be a valid GeoJSON FeatureCollection.

providers:
    - type: feature
      name: GeoJSON
      data: tests/data/file.json
      id_field: id







Elasticsearch


Note

Elasticsearch 7 or greater is supported.



To publish an Elasticsearch index, the following are required in your index:


	indexes must be documents of valid GeoJSON Features


	index mappings must define the GeoJSON geometry as a geo_shape




providers:
    - type: feature
      name: Elasticsearch
      data: http://localhost:9200/ne_110m_populated_places_simple
      id_field: geonameid
      time_field: datetimefield





This provider has the support for the CQL queries as indicated in the table above.


See also

CQL support for more details on how to use the Common Query Language to filter the collection with specific queries.





OGR

GDAL/OGR [https://gdal.org] supports a wide range of spatial file formats, such as shapefile, dxf, gpx, kml,
but also services such as WFS. Read the full list and configuration options at https://gdal.org/drivers/vector.
Additional formats and features are available via the virtual format [https://gdal.org/drivers/vector/vrt.html#vector-vrt],
use this driver for example for flat database files (CSV).

The OGR provider requires a recent (3+) version of GDAL to be installed.

providers:
    - type: feature
      name: OGR
      data:
        source_type: ESRI Shapefile
        source: tests/data/dutch_addresses_shape_4326/inspireadressen.shp
        source_options:
          ADJUST_GEOM_TYPE: FIRST_SHAPE
        gdal_ogr_options:
          SHPT: POINT
      id_field: fid
      layer: inspireadressen





providers:
    - type: feature
      name: OGR
      data:
        source_type: WFS
        source: WFS:https://geodata.nationaalgeoregister.nl/rdinfo/wfs?
        source_options:
            VERSION: 2.0.0
            OGR_WFS_PAGING_ALLOWED: YES
            OGR_WFS_LOAD_MULTIPLE_LAYER_DEFN: NO
         gdal_ogr_options:
            GDAL_CACHEMAX: 64
            GDAL_HTTP_PROXY: (optional proxy)
            GDAL_PROXY_AUTH: (optional auth for remote WFS)
            CPL_DEBUG: NO
      id_field: gml_id
      layer: rdinfo:stations







MongoDB


Todo

add overview and requirements



providers:
    - type: feature
      name: MongoDB
      data: mongodb://localhost:27017/testdb
      collection: testplaces







PostgreSQL


Todo

add overview and requirements



providers:
    - type: feature
      name: PostgreSQL
      data:
          host: 127.0.0.1
          dbname: test
          user: postgres
          password: postgres
          search_path: [osm, public]
      id_field: osm_id
      table: hotosm_bdi_waterways
      geom_field: foo_geom







SQLiteGPKG


Todo

add overview and requirements



SQLite file:

providers:
    - type: feature
      name: SQLiteGPKG
      data: ./tests/data/ne_110m_admin_0_countries.sqlite
      id_field: ogc_fid
      table: ne_110m_admin_0_countries





GeoPackage file:

providers:
    - type: feature
      name: SQLiteGPKG
      data: ./tests/data/poi_portugal.gpkg
      id_field: osm_id
      table: poi_portugal







SensorThings API

The STA provider is capable of creating feature collections from OGC SensorThings
API endpoints. Three of the STA entities are configurable: Things, Datastreams, and
Observations. For a full description of the SensorThings entity model, see
here [http://docs.opengeospatial.org/is/15-078r6/15-078r6.html#figure_2].
For each entity of Things, pygeoapi will expand all entities directly related to
the Thing, including its associated Location, from which the
geometry for the feature collection is derived. Similarly, Datastreams are expanded to
include the associated Thing, Sensor and ObservedProperty.

The default id_field is @iot.id. The STA provider adds one required field,
entity, and an optional field, intralink. The entity field refers to
which STA entity to use for the feature collection. The intralink field controls
how the provider is acted upon by other STA providers and is by default, False.
If intralink is true for an adjacent STA provider collection within a
pygeoapi instance, the expanded entity is instead represented by an intra-pygeoapi
link to the other entity or it’s uri_field if declared.

providers:
    - type: feature
      name: SensorThings
      data: https://sensorthings-wq.brgm-rec.fr/FROST-Server/v1.0/
      uri_field: uri
      entity: Datastreams
      time_field: phenomenonTime
      intralink: true





If all three entities are configured, the STA provider will represent a complete STA
endpoint as OGC-API feature collections. The Things features will include links
to the associated features in the Datastreams feature collection, and the
Observations features will include links to the associated features in the
Datastreams feature collection. Examples with three entities configured
are included in the docker examples for SensorThings.




Data access examples


	list all collections
- http://localhost:5000/collections


	overview of dataset
- http://localhost:5000/collections/foo


	queryables
- http://localhost:5000/collections/foo/queryables


	browse features
- http://localhost:5000/collections/foo/items


	paging
- http://localhost:5000/collections/foo/items?startIndex=10&limit=10


	CSV outputs
- http://localhost:5000/collections/foo/items?f=csv


	query features (spatial)
- http://localhost:5000/collections/foo/items?bbox=-180,-90,180,90


	query features (attribute)
- http://localhost:5000/collections/foo/items?propertyname=foo


	query features (temporal)
- http://localhost:5000/collections/foo/items?datetime=2020-04-10T14:11:00Z


	query features (temporal) and sort ascending by a property (if no +/- indicated, + is assumed)
- http://localhost:5000/collections/foo/items?datetime=2020-04-10T14:11:00Z&sortby=+datetime


	query features (temporal) and sort descending by a property
- http://localhost:5000/collections/foo/items?datetime=2020-04-10T14:11:00Z&sortby=-datetime


	fetch a specific feature
- http://localhost:5000/collections/foo/items/123








          

      

      

    

  

    
      
          
            
  
Publishing raster data to OGC API - Coverages

OGC API - Coverages [https://github.com/opengeospatial/ogcapi-coverages] provides geospatial data access functionality to raster data.

To add raster data to pygeoapi, you can use the dataset example in Configuration
as a baseline and modify accordingly.


Providers

pygeoapi core feature providers are listed below, along with a matrix of supported query
parameters.










	Provider

	rangeSubset

	subset

	bbox

	datetime





	rasterio

	✅

	✅

	✅

	


	xarray

	✅

	✅

	✅

	✅






Below are specific connection examples based on supported providers.



Connection examples


rasterio

The rasterio [https://rasterio.readthedocs.io] provider plugin reads and extracts any data that rasterio is
capable of handling.

providers:
    - type: coverage
      name: rasterio
      data: tests/data/CMC_glb_TMP_TGL_2_latlon.15x.15_2020081000_P000.grib2
      options:  # optional creation options
          DATA_ENCODING: COMPLEX_PACKING
      format:
          name: GRIB
          mimetype: application/x-grib2






Note

The rasterio provider format.name directive requires a valid
GDAL raster driver short name [https://gdal.org/drivers/raster/index.html].





xarray

The xarray [https://xarray.pydata.org] provider plugin reads and extracts NetCDF [https://en.wikipedia.org/wiki/NetCDF] and Zarr [https://zarr.readthedocs.io/en/stable] data.

providers:
    - type: coverage
      name: xarray
      data: tests/data/coads_sst.nc
      # optionally specify x/y/time fields, else provider will attempt
      # to derive automagically
      x_field: lat
      x_field: lon
      time_field: time
      format:
         name: netcdf
         mimetype: application/x-netcdf

providers:
    - type: coverage
      name: xarray
      data: tests/data/analysed_sst.zarr
      format:
         name: zarr
         mimetype: application/zip






Note

Zarr [https://zarr.readthedocs.io/en/stable] files are directories with files and subdirectories.  Therefore
a zip file is returned upon request for said format.






Data access examples


	list all collections
- http://localhost:5000/collections


	overview of dataset
- http://localhost:5000/collections/foo


	coverage rangetype
- http://localhost:5000/collections/foo/coverage/rangetype


	coverage domainset
- http://localhost:5000/collections/foo/coverage/domainset


	coverage access via CoverageJSON (default)
- http://localhost:5000/collections/foo/coverage?f=json


	coverage access via native format (as defined in provider.format.name)
- http://localhost:5000/collections/foo/coverage?f=GRIB


	coverage access with comma-separated rangeSubset
- http://localhost:5000/collections/foo/coverage?rangeSubset=1,3


	coverage access with subsetting
- http://localhost:5000/collections/foo/coverage?subset=lat(10,20)&subset=long(10,20)








          

      

      

    

  

    
      
          
            
  
Publishing map tiles to OGC API - Tiles

OGC API - Tiles [https://github.com/opengeospatial/ogcapi-tiles] provides access to geospatial data in the form of tiles
(map, vector, etc.).

pygeoapi can publish tiles from local or remote data sources (including cloud
object storage).  To integrate tiles from a local data source, it is assumed
that a directory tree of static tiles has been created on disk.  Examples of
tile generation software include (but are not limited to):


	MapProxy [https://mapproxy.org]


	tippecanoe [https://github.com/mapbox/tippecanoe]





Providers

pygeoapi core tile providers are listed below, along with supported storage types.








	Provider

	local

	remote





	MVT

	✅

	✅






Below are specific connection examples based on supported providers.



Connection examples


MVT

The MVT provider plugin provides access to Mapbox Vector Tiles [https://docs.mapbox.com/vector-tiles/reference].

providers:
    - type: tile
      name: MVT
      data: tests/data/tiles/ne_110m_lakes  # local directory tree
      # data: https://example.org/ne_110m_lakes/{z}/{x}/{y}.pbf
      options:
          metadata_format: raw # default | tilejson
          zoom:
              min: 0
              max: 5
          schemes:
              - WorldCRS84Quad
      format:
          name: pbf
          mimetype: application/vnd.mapbox-vector-tile








Data access examples


	list all collections
- http://localhost:5000/collections


	overview of dataset
- http://localhost:5000/collections/foo


	overview of dataset tiles
- http://localhost:5000/collections/foo/tiles


	tile matrix metadata
- http://localhost:5000/collections/lakes/tiles/WorldCRS84Quad/metadata


	tiles URI template
- http://localhost:5000/collections/lakes/tiles/{tileMatrixSetId}/{tileMatrix}/{tileRow}/{tileCol}?f=mvt








          

      

      

    

  

    
      
          
            
  
Publishing processes via OGC API - Processes

OGC API - Processes [https://github.com/opengeospatial/ogcapi-processes] provides geospatial data processing functionality in a standards-based
fashion (inputs, outputs).

pygeoapi implements OGC API - Processes functionality by providing a plugin architecture, thereby
allowing developers to implement custom processing workflows in Python.

A sample [https://github.com/geopython/pygeoapi/blob/master/pygeoapi/process/hello_world.py] hello-world process is provided with the pygeoapi default configuration.


Configuration

processes:
    hello-world:
        processor:
            name: HelloWorld







Asynchronous support

By default, pygeoapi implements process execution (jobs) as synchronous mode.  That is, when
jobs are submitted, the process is executed and returned in real-time.  Certain processes
that may take time to execute, or be delegated to a scheduler/queue, are better suited to
an asynchronous design pattern.  This means that when a job is submitted in asynchronous
mode, the server responds immediately with a reference to the job, which allows the client
to periodically poll the server for the processing status of a given job.

pygeoapi provides asynchronous support by providing a ‘manager’ concept which, well,
manages job execution.  The manager concept is implemented as part of the pygeoapi
Customizing pygeoapi: plugins architecture.  pygeoapi provides a default manager implementation
based on TinyDB [https://tinydb.readthedocs.io] for simplicity.  Custom manager plugins can be developed for more
advanced job management capabilities (e.g. Kubernetes, databases, etc.).

server:
    manager:
        name: TinyDB
        connection: /tmp/pygeoapi-process-manager.db
        output_dir: /tmp/







Putting it all together

To summarize how pygeoapi processes and managers work together:

- process plugins implement the core processing / workflow functionality
- manager plugins control and manage how processes are executed







Processing examples


	list all processes
- http://localhost:5000/processes


	describe the hello-world process
- http://localhost:5000/processes/hello-world


	show all jobs for the hello-world process
- http://localhost:5000/processes/hello-world/jobs


	execute a job for the hello-world process
- curl -X POST "http://localhost:5000/processes/hello-world/execution" -H "Content-Type: application/json" -d "{\"inputs\":{\"name\": \"hi there2\"}}"


	execute a job for the hello-world process with a raw response (default)
- curl -X POST "http://localhost:5000/processes/hello-world/execution" -H "Content-Type: application/json" -d "{\"inputs\":{\"name\": \"hi there2\"}}"


	execute a job for the hello-world process with a response document
- curl -X POST "http://localhost:5000/processes/hello-world/execution" -H "Content-Type: application/json" -d "{\"inputs\":{\"name\": \"hi there2\"},\"response\":\"document\"}"


	execute a job for the hello-world process in asynchronous mode
- curl -X POST "http://localhost:5000/processes/hello-world/execution" -H "Content-Type: application/json" -d "{\"mode\": \"async\", \"inputs\":{\"name\": \"hi there2\"}}"





Todo

add more examples once OAProc implementation is complete







          

      

      

    

  

    
      
          
            
  
Publishing metadata to OGC API - Records

OGC API - Records [https://www.ogc.org/standards/ogcapi-records] provides geospatial data access functionality to vector data.

To add vector data to pygeoapi, you can use the dataset example in Configuration
as a baseline and modify accordingly.


Providers

pygeoapi core record providers are listed below, along with a matrix of supported query
parameters.













	Provider

	properties (filters)

	resulttype

	q

	bbox

	datetime

	sortby

	properties (display)





	ElasticsearchCatalogue

	✅

	results/hits

	✅

	✅

	✅

	✅

	


	TinyDBCatalogue

	✅

	results/hits

	✅

	✅

	✅

	✅

	





Below are specific connection examples based on supported providers.



Connection examples


ElasticsearchCatalogue


Note

Elasticsearch 7 or greater is supported.



To publish an Elasticsearch index, the following are required in your index:


	indexes must be documents of valid OGC API - Records GeoJSON Features [https://raw.githubusercontent.com/opengeospatial/ogcapi-records/master/core/openapi/schemas/recordGeoJSON.yaml]


	index mappings must define the GeoJSON geometry as a geo_shape




providers:
    - type: record
      name: ElasticsearchCatalogue
      data: http://localhost:9200/some_metadata_index
      id_field: identifier
      time_field: datetimefield







TinyDBCatalogue


Note

Elasticsearch 7 or greater is supported.



To publish a TinyDB index, the following are required in your index:


	indexes must be documents of valid OGC API - Records GeoJSON Features [https://raw.githubusercontent.com/opengeospatial/ogcapi-records/master/core/openapi/schemas/recordGeoJSON.yaml]




providers:
    - type: record
      name: TinyDBCatalogue
      data: /path/to/file.db
      id_field: identifier
      time_field: datetimefield








Metadata search examples


	overview of record collection
- http://localhost:5000/collections/metadata-records


	queryables
- http://localhost:5000/collections/foo/queryables


	browse records
- http://localhost:5000/collections/foo/items


	paging
- http://localhost:5000/collections/foo/items?startIndex=10&limit=10


	CSV outputs
- http://localhost:5000/collections/foo/items?f=csv


	query records (spatial)
- http://localhost:5000/collections/foo/items?bbox=-180,-90,180,90


	query records (attribute)
- http://localhost:5000/collections/foo/items?propertyname=foo


	query records (temporal)
- http://localhost:5000/collections/my-metadata/items?datetime=2020-04-10T14:11:00Z


	query features (temporal) and sort ascending by a property (if no +/- indicated, + is assumed)
- http://localhost:5000/collections/my-metadata/items?datetime=2020-04-10T14:11:00Z&sortby=datetime


	query features (temporal) and sort descending by a property
- http://localhost:5000/collections/my-metadata/items?datetime=2020-04-10T14:11:00Z&sortby=-datetime


	fetch a specific record
- http://localhost:5000/collections/my-metadata/items/123








          

      

      

    

  

    
      
          
            
  
Publishing data to OGC API - Environmental Data Retrieval

The OGC Environmental Data Retrieval (EDR) (API) [https://github.com/opengeospatial/ogcapi-coverages] provides a family of
lightweight query interfaces to access spatio-temporal data resources.

To add spatio-temporal data to pygeoapi for EDR query interfaces, you
can use the dataset example in Configuration as a baseline and
modify accordingly.


Providers

pygeoapi core EDR providers are listed below, along with a matrix of supported query
parameters.









	Provider

	coords

	parameter-name

	datetime





	xarray-edr

	✅

	✅

	✅






Below are specific connection examples based on supported providers.



Connection examples


xarray-edr

The xarray-edr provider plugin reads and extracts NetCDF [https://en.wikipedia.org/wiki/NetCDF] and Zarr [https://zarr.readthedocs.io/en/stable] data via xarray [https://xarray.pydata.org].

providers:
    - type: edr
      name: xarray-edr
      data: tests/data/coads_sst.nc
      # optionally specify x/y/time fields, else provider will attempt
      # to derive automagically
      x_field: lat
      x_field: lon
      time_field: time
      format:
         name: netcdf
         mimetype: application/x-netcdf

providers:
    - type: edr
      name: xarray-edr
      data: tests/data/analysed_sst.zarr
      format:
         name: zarr
         mimetype: application/zip






Note

Zarr [https://zarr.readthedocs.io/en/stable] files are directories with files and subdirectories.  Therefore
a zip file is returned upon request for said format.






Data access examples


	list all collections
- http://localhost:5000/collections


	overview of dataset
- http://localhost:5000/collections/foo


	dataset position query
- http://localhost:5000/collections/foo/position?coords=POINT(-75%2045)


	dataset position query for a specific parameter
- http://localhost:5000/collections/foo/position?coords=POINT(-75%2045)&parameter-name=SST


	dataset position query for a specific parameter and time step
- http://localhost:5000/collections/foo/position?coords=POINT(-75%2045)&parameter-name=SST&datetime=2000-01-16








          

      

      

    

  

    
      
          
            
  
Publishing files to a SpatioTemporal Asset Catalog

The SpatioTemporal Asset Catalog (STAC) [https://stacspec.org] specification provides an easy approach
for describing geospatial assets.  STAC is typically implemented for imagery and
other raster data.

pygeoapi implements STAC as an geospatial file browser through the FileSystem provider,
supporting any level of file/directory nesting/hierarchy.

Configuring STAC in pygeoapi is done by simply pointing the data provider property
to the given directory and specifying allowed file types:


Connection examples

my-stac-resource:
    type: stac-collection
    ...
    providers:
        - type: stac
          name: FileSystem
          data: /Users/tomkralidis/Dev/data/gdps
          file_types:
              - .grib2






Note

rasterio and fiona are required for describing geospatial files.





pygeometa metadata control files

pygeoapi’s STAC filesystem fuctionality supports pygeometa [https://geopython.github.io/pygeometa] MCF files residing
in the same directory as data files.  If an MCF file is found, it will be used
as part of generating the STAC item metadata (e.g. a file named birds.csv
having an associated birds.yml file).  If no MCF file is found, then
pygeometa will generate the STAC item metadata from configuration and by
reading the data’s properties.



Publishing ESRI Shapefiles

ESRI Shapefile publishing requires to specify all required component file extensions
(.shp, .shx, .dbf) with the provider file_types option.



Data access examples


	STAC root page
- http://localhost:5000/stac




From here, browse the filesystem accordingly.





          

      

      

    

  

    
      
          
            
  
Customizing pygeoapi: plugins

In this section we will explain how pygeoapi provides plugin architecture for data providers, formatters and processes.

Plugin development requires knowledge of how to program in Python as well as Python’s package/module system.


Overview

pygeoapi provides a robust plugin architecture that enables developers to extend functionality.  Infact,
pygeoapi itself implements numerous formats, data providers and the process functionality as plugins.

The pygeoapi architecture supports the following subsystems:


	data providers


	output formats


	processes




The core pygeoapi plugin registry can be found in pygeoapi.plugin.PLUGINS.

Each plugin type implements its relevant base class as the API contract:


	data providers: pygeoapi.provider.base


	output formats: pygeoapi.formatter.base


	processes: pygeoapi.process.base





Todo

link PLUGINS to API doc



Plugins can be developed outside of the pygeoapi codebase and be dynamically loaded
by way of the pygeoapi configuration.  This allows your custom plugins to live outside
pygeoapi for easier maintenance of software updates.


Note

It is recommended to store pygeoapi plugins outside of pygeoapi for easier software
updates and package management





Example: custom pygeoapi vector data provider

Lets consider the steps for a vector data provider plugin (source code is located here: Provider).


Python code

The below template provides a minimal example (let’s call the file mycoolvectordata.py:

from pygeoapi.provider.base import BaseProvider

class MyCoolVectorDataProvider(BaseProvider):
    """My cool vector data provider"""

    def __init__(self, provider_def):
        """Inherit from parent class"""

        super().__init__(provider_def)

    def get_fields(self):

        # open dat file and return fields and their datatypes
        return {
            'field1': 'string',
            'field2': 'string'
        }

    def query(self,startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, **kwargs):

        # open data file (self.data) and process, return
        return {
            'type': 'FeatureCollection',
            'features': [{
                'type': 'Feature',
                'id': '371',
                'geometry': {
                    'type': 'Point',
                    'coordinates': [ -75, 45 ]
                },
                'properties': {
                    'stn_id': '35',
                    'datetime': '2001-10-30T14:24:55Z',
                    'value': '89.9'
                }
            }]
        }





For brevity, the above code will always return the single feature of the dataset.  In reality, the plugin
developer would connect to a data source with capabilities to run queries and return a relevant result set,
as well as implement the get method accordingly.  As long as the plugin implements the API contract of
its base provider, all other functionality is left to the provider implementation.

Each base class documents the functions, arguments and return types required for implementation.


Note

You can add language support to your plugin using these guides.





Connecting to pygeoapi

The following methods are options to connect the plugin to pygeoapi:

Option 1: Update in core pygeoapi:


	copy mycoolvectordata.py into pygeoapi/provider


	update the plugin registry in pygeoapi/plugin.py:PLUGINS['provider'] with the plugin’s
shortname (say MyCoolVectorData) and dotted path to the class (i.e. pygeoapi.provider.mycoolvectordata.MyCoolVectorDataProvider)


	specify in your dataset provider configuration as follows:




providers:
    - type: feature
      name: MyCoolVectorData
      data: /path/to/file
      id_field: stn_id





Option 2: implement outside of pygeoapi and add to configuration (recommended)


	create a Python package of the mycoolvectordata.py module (see Cookiecutter [https://github.com/audreyr/cookiecutter-pypackage] as an example)


	install your Python package onto your system (python setup.py install).  At this point your new package
should be in the PYTHONPATH of your pygeoapi installation


	specify in your dataset provider configuration as follows:




providers:
    - type: feature
      name: mycooldatapackage.mycoolvectordata.MyCoolVectorDataProvider
      data: /path/to/file
      id_field: stn_id






Note

The United States Geological Survey has created a Cookiecutter project for creating pygeoapi plugins. See the pygeoapi-plugin-cookiecutter [https://code.usgs.gov/wma/nhgf/pygeoapi-plugin-cookiecutter] project to get started.






Example: custom pygeoapi raster data provider

Lets consider the steps for a raster data provider plugin (source code is located here: Provider).


Python code

The below template provides a minimal example (let’s call the file mycoolrasterdata.py:

from pygeoapi.provider.base import BaseProvider

class MyCoolRasterDataProvider(BaseProvider):
    """My cool raster data provider"""

    def __init__(self, provider_def):
        """Inherit from parent class"""

        super().__init__(provider_def)
        self.num_bands = 4
        self.axes = ['Lat', 'Long']

    def get_coverage_domainset(self):
        # return a CIS JSON DomainSet

    def get_coverage_rangetype(self):
        # return a CIS JSON RangeType

    def query(self, bands=[], subsets={}, format_='json', **kwargs):
        # process bands and subsets parameters
        # query/extract coverage data
        if format_ == 'json':
            # return a CoverageJSON representation
            return {'type': 'Coverage', ...}  # trimmed for brevity
        else:
            # return default (likely binary) representation
            return bytes(112)





For brevity, the above code will always JSON for metadata and binary or CoverageJSON for the data.  In reality, the plugin
developer would connect to a data source with capabilities to run queries and return a relevant result set,
As long as the plugin implements the API contract of its base provider, all other functionality is left to the provider
implementation.

Each base class documents the functions, arguments and return types required for implementation.




Example: custom pygeoapi formatter


Python code

The below template provides a minimal example (let’s call the file mycooljsonformat.py:

import json
from pygeoapi.formatter.base import BaseFormatter

class MyCoolJSONFormatter(BaseFormatter):
    """My cool JSON formatter"""

    def __init__(self, formatter_def):
        """Inherit from parent class"""

        super().__init__({'name': 'cooljson', 'geom': None})
        self.mimetype = 'text/json; subtype:mycooljson'

    def write(self, options={}, data=None):
        """custom writer"""

        out_data {'rows': []}

        for feature in data['features']:
            out_data.append(feature['properties'])

        return out_data








Processing plugins

Processing plugins are following the OGC API - Processes development.  Given that the specification is
under development, the implementation in pygeoapi/process/hello_world.py provides a suitable example
for the time being.



Featured plugins

The following plugins provide useful examples of pygeoapi plugins implemented
by downstream applications.








	Plugin(s)

	Organization/Project

	Description





	msc-pygeoapi [https://github.com/ECCC-MSC/msc-pygeoapi]

	Meteorological Service of Canada

	processes for weather/climate/water data workflows



	pygeoapi-kubernetes-papermill [https://github.com/eurodatacube/pygeoapi-kubernetes-papermill]

	Euro Data Cube

	processes for executing Jupyter notebooks via Kubernetes



	local-outlier-factor-plugin [https://github.com/manaakiwhenua/local-outlier-factor-plugin]

	Manaaki Whenua – Landcare Research

	processes for local outlier detection



	ogc-edc [https://github.com/eurodatacube/ogc-edc/tree/oapi/edc_ogc/pygeoapi]

	Euro Data Cube

	coverage provider atop the EDC API



	nldi_xstool [https://github.com/ACWI-SSWD/nldi_xstool]

	United States Geological Survey

	Water data processing










          

      

      

    

  

    
      
          
            
  
HTML Templating

pygeoapi uses Jinja [https://palletsprojects.com/p/jinja/] as its templating engine to render HTML and Flask [https://palletsprojects.com/p/flask/] to provide route paths of the API that returns HTTP responses. For complete details on how to use these modules, refer to the Jinja documentation [https://jinja.palletsprojects.com] and the Flask documentation [https://flask.palletsprojects.com].

The default pygeoapi configuration has server.templates commented out and defaults to the pygeoapi pygeoapi/templates and pygeoapi/static folder. To point to a different set of template configuration, you can edit your configuration:

server:
  templates:
    path: /path/to/jinja2/templates/folder # jinja2 template HTML files
    static: /path/to/static/folder # css, js, images and other static files referenced by the template





Note: the URL path to your static folder will always be /static in your deployed web instance of pygeoapi.

Your templates folder should mimic the same file names and structure of the default pygeoapi templates. Otherwise, you will need to modify api.py accordingly.

Note that you need only copy and edit the templates you are interested in updating.  For example,
if you are only interested in updating the landing_page.html template, then create your own version
of the only that same file.  When pygeoapi detects that a custom HTML template is being used,
it will look for the custom template in server.templates.path.  If it does not exists, pygeoapi
will render the default HTML template for the given endpoint/requuest.

Linking to a static file in your HTML templates can be done using Jinja syntax and the exposed config['server']['url']:

<!-- CSS example -->
<link rel="stylesheet" href="{{ config['server']['url'] }}/static/css/default.css">
<!-- JS example -->
<script src="{{ config['server']['url'] }}/static/js/main.js"></script>
<!-- Image example with metadata -->
<img src="{{ config['server']['url'] }}/static/img/logo.png" title="{{ config['metadata']['identification']['title'] }}" />






Featured templates

The following themes provide useful examples of pygeoapi templates implemented
by downstream applications.








	Plugin(s)

	Organization/Project

	Description





	pygeoapi-skin-dashboard [https://github.com/GeoCat/pygeoapi-skin-dashboard]

	GeoCat bv

	skin for pygeoapi based on a typical dashboard interface










          

      

      

    

  

    
      
          
            
  
CQL support


Limitations

The support to CQL is limited to Simple CQL filter [https://portal.ogc.org/files/96288#cql-core] and thus it allows to query with the
following predicates:


	comparison predicates


	spatial predicates


	temporal predicates






Formats

At the moment pygeoapi supports only the CQL dialect with the JSON encoding CQL-JSON [https://portal.ogc.org/files/96288#simple-cql-JSON].



Providers

As of now the available providers supported for CQL filtering are limited to only Elasticsearch.


Queries

The following type of queries are supported right now:


	between predicate query


	Logical and query with between and eq expression


	Spatial query with bbox






Examples

A between example for a specific property through an HTTP POST request:

curl --location --request POST 'http://localhost:5000/collections/nhsl_hazard_threat_all_indicators_s_bc/items?f=json&limit=50&filter-lang=cql-json' \
--header 'Content-Type: application/query-cql-json' \
--data-raw '{
  "between": {
    "value": { "property": "properties.MHn_Intensity" },
    "lower": 0.59,
    "upper": 0.60
  }
}'










          

      

      

    

  

    
      
          
            
  
Multilingual support

pygeoapi is language-aware and can handle multiple languages if these have been defined in pygeoapi’s configuration (see maintainer guide).
Providers can also handle multiple languages if configured. These may even be different from the languages that pygeoapi
supports. Out-of-the-box, pygeoapi “speaks” English. System messages and exceptions are always English only.

The following sections provide more information how to use and set up languages in pygeoapi.


End user guide

There are 2 ways to affect the language of the results returned by pygeoapi, both for the HTML and JSON(-LD) formats:


	After the requested pygeoapi URL, append a lang=<code> query parameter, where <code> should be replaced by a well-known language code.
This can be an ISO 639-1 code (e.g. de for German), optionally accompanied by an ISO 3166-1 alpha-2 country code (e.g. de-CH for Swiss-German).
Please refer to this W3C article [https://www.w3.org/International/articles/language-tags/] for more information or
this list of language codes [http://www.lingoes.net/en/translator/langcode.htm] for more examples.
Another option is to send a complex definition with quality weights (e.g. de-CH, de;q=0.9, en;q=0.8, fr;q=0.7, *;q=0.5).
pygeoapi will then figure out the best match for the requested language.

For example, to view the pygeoapi landing page in Canadian-French, you could use this URL:

https://demo.pygeoapi.io/master?lang=fr-CA



	Alternatively, you can set an Accept-Language HTTP header for the requested pygeoapi URL. Language tags that are valid for
the lang query parameter are also valid for this header value.
Please note that if your client application (e.g. browser) is configured for a certain language, it will likely set this
header by default, so the returned response should be translated to the language of your client app. If you don’t want this,
you can either change the language of your client app or append the lang parameter to the URL, which will override
any language defined in the Accept-Language header.





Notes


	If pygeoapi cannot find a good match to the requested language, the response is returned in the default language (US English mostly).
The default language is the first language defined in pygeoapi’s server configuration YAML (see maintainer guide).


	Even if pygeoapi itself supports the requested language, provider plugins may not support that particular language or perhaps don’t even
support any language at all. In that case the provider will reply in its own “unknown” language, which may not be the same language
as the default pygeoapi server language set in the Content-Language HTTP response header.


	It is up to the creator of the provider to properly define at least 1 supported language in the provider configuration, as described
in the developer guide. This will ensure that the Content-Language HTTP response header is always set properly.


	If pygeoapi found a match to the requested language, the response will include a Content-Language HTTP header,
set to the best-matching server language code. This is the default behavior for most pygeoapi requests. However, note that some responses
(e.g. exceptions) always have a Content-Language: en-US header, regardless of the requested language.


	For results returned by a provider, the Content-Language HTTP header will be set to the best-matching
provider language or the best-matching pygeoapi server language if the provider is not language-aware.


	If the provider supports a requested language, but pygeoapi does not support that same language, the Content-Language
header will contain both the provider language and the best-matching pygeoapi server language.


	Please note that the Content-Language HTTP response header only indicates the language of the intended audience.
It does not necessarily mean that the content is actually written in that particular language.







Maintainer guide

Every pygeoapi instance should support at least 1 language. In the server configuration, there must be a language
or a languages (note the s) property. The property can be set to a single language tag or a list of tags respectively.

If you wish to set up a multilingual pygeoapi instance, you will have to add more than 1 language to the
server configuration YAML file (i.e. pygeoapi-config.yml). First, you will have to add the supported language tags/codes
as a list. For example, if you wish to support American English and Canadian French, you could do:

server:
    bind: ...
    url: ...
    mimetype: ...
    encoding: ...
    languages:
        - en-US
        - fr-CA





Next, you will have to provide translations for the configured languages. This involves 3 steps:


	Add translations for configurable text values in the pygeoapi configuration;


	Verify if there are any Jinja2 HTML template translations for the configured language(s);


	Make sure that the provider plugins you need can handle this language as well, if you have the ability to do so.
See the developer guide for more details.





Notes


	The first language you define in the configuration determines the default language, i.e. the language that pygeoapi will
use if no other language was requested or no best match for the requested language could be found.


	It is not possible to disable language support in pygeoapi. The functionality is always on and a Content-Language
HTTP response header is always set. If results should be available in a single language, you’d have to set that language only
in the pygeoapi configuration.


	Results returned from a provider may be in a different language than pygeoapi’s own server language. The “raw” requested language
is always passed on to the provider, even if pygeoapi itself does not support it. For more information, see the end user guide
and the developer guide.






Add translations for configurable text values

For most of the text values in pygeoapi’s server configuration where it makes sense, you can add translations.
Consider the metadata section for example. The English-only version looks similar to this:

metadata:
    identification:
        title: pygeoapi default instance
        description: pygeoapi provides an API to geospatial data
        keywords:
            - geospatial
            - data
            - api





If you wish to make these text values available in English and French, you could use the following language struct:

metadata:
    identification:
        title:
            en: pygeoapi default instance
            fr: instance par défaut de pygeoapi
        description:
            en: pygeoapi provides an API to geospatial data
            fr: pygeoapi fournit une API aux données géospatiales
        keywords:
            en:
                - geospatial
                - data
                - api
            fr:
                - géospatiale
                - données
                - api





In other words: each plain text value should be replaced by a dictionary, where the language code is the key and the translated text represents the matching value.
For lists, this can be applied as well (see keywords example above), as long as you nest the entire list under a language key instead of each list item.

Note that the example above uses generic language tags, but you can also supply more localized tags (with a country code) if required.
pygeoapi should always be able find the best match to the requested language, i.e. if the user wants Swiss-French (fr-CH) but pygeoapi can only find fr tags,
those values will be returned. However, if a fr-CH tag can also be found, that value will be returned and not the fr value.


Warning

A language struct is only translated if all language tags (keys) in the struct are valid locales.




Todo

Add docs on HTML templating.






Translator guide

Hardcoded strings in pygeoapi templates are translated using the Babel translation system.
Translation files are stored on the /locale folder.
Translators can follow these steps to prepare their environment for translations.


	Extract from latest code the keys to be translated. These keys are captured in a .pot file.  Note that the .pot file is not to be stored in version control, but as an intermediary file used to update /locale/*/LC_MESSAGES/messages.po files:

pybabel extract -F babel-mapping.ini -o locale/messages.pot ./







	Update the existing .po language file:

pybabel update -d locale -l fr -i locale/messages.pot







	Open the relevant .po file and contribute your translations. Then compile a .mo file to be used by the application:

pybabel compile -d locale -l fr









Within jinja templates keys are prepared to be translated by wrapping them in:


{% trans %}Key{% endtrans %}










Developer guide

If you are a developer who wishes to create a pygeoapi provider plugin that “speaks” a certain language,
you will have to fully implement this yourself. Needless to say, if your provider depends on some backend, it will only make sense to
implement language support if the backend can be queried in another language as well.

You are free to set up the language support anyway you like, but there are a couple of steps you’ll have to walk through:


	You will have to define the supported languages in the provider configuration YAML. This can be done in a similar fashion
as the languages configuration for pygeoapi itself, as described in the maintainer guide section above.
For example, a TinyDB records provider that supports English and French could be set up like:

my-records:
    type: collection
    ..
    providers:
        - type: record
          name: TinyDBCatalogue
          data: ..
          languages:
              - en
              - fr







	If your provider implements any of the query, get or get_metadata methods of the base class and you wish
to make them language-aware, either add an implicit **kwargs parameter or an explicit language=None parameter
to the method signature.




An example Python code block for a custom provider with a language-aware query method could look like this:

class MyCoolVectorDataProvider(BaseProvider):
"""My cool vector data provider"""

def __init__(self, provider_def):
    super().__init__(provider_def)

def query(self, startindex=0, limit=10, resulttype='results', bbox=[],
          datetime_=None, properties=[], sortby=[], select_properties=[],
          skip_geometry=False, q=None, language=None):
    LOGGER.debug(f'Provider queried in {language.english_name} language')
    # Implement your logic here, returning JSON in the requested language





Alternatively, you could also use **kwargs in the query method and get the language value:

def query(self, **kwargs):
    LOGGER.debug(f"Provider locale set to: {kwargs.get('language')}")
    # Implement your logic here, returning JSON in the requested language





This is all that is required. The pygeoapi API class will make sure that the correct HTTP Content-Language headers are set on the response object.


Notes


	If your provider implements any of the aforementioned query, get and get_metadata methods,
it must add a **kwargs or language=None parameter, even if it does not need to use the language parameter.


	Contrary to the pygeoapi server configuration, adding a language or languages (both are supported) property to the
provider definition is not required and may be omitted. In that case, the passed-in language parameter language-aware provider methods
(query, get, etc.) will be set to None. This results in the following behavior:


	HTML responses returned from the providers will have the Content-Language header set to the best-matching pygeoapi server language.


	JSON(-LD) responses returned from providers will not have a Content-Language header if language is None.






	If the provider supports a requested language, the passed-in language will be set to the best matching
Babel Locale instance [http://babel.pocoo.org/en/latest/api/core.html#babel.core.Locale].
Note that this may be the provider default language if no proper match was found.
No matter the output format, API responses returned from providers will always contain a best-matching Content-Language
header if one ore more supported provider languages were defined.


	For general information about building plugins, please visit the Customizing pygeoapi: plugins page.









          

      

      

    

  

    
      
          
            
  
Development


Codebase

The pygeoapi codebase exists at https://github.com/geopython/pygeoapi.



Testing

pygeoapi uses pytest [https://docs.pytest.org] for managing its automated tests.  Tests
exist in /tests and are developed for providers, formatters, processes, as well as the
overall API.

Tests can be run locally as part of development workflow.  They are also run on pygeoapi’s
GitHub Actions setup [https://github.com/geopython/pygeoapi/blob/master/.github/workflows/main.yml] against all commits and pull requests to the code repository.

To run all tests, simply run pytest in the repository.  To run a specific test file,
run pytest tests/test_api.py, for example.



CQL extension lifecycle


Limitations

This workflow is valid only for the CQL-JSON format.



Schema

The Common Query Language (CQL) is the part 3 of the standard OGC API - Features. This extension has its specification available at
OGC API - Features - Part 3: Filtering and the Common Query Language (CQL) [https://portal.ogc.org/files/96288] and the schema exists in development at
cql.json [https://github.com/opengeospatial/ogcapi-features/blob/master/extensions/cql/standard/schema/cql.json].



Model generation

pygeoapi uses a class-based python model interface to translate the schema into python objects defined by pydantic [https://pydantic-docs.helpmanual.io/] models.
The model is generated with the pre-processing of the schema through the utility datamodel-codegen:

# Generate from local downloaded json schema file
datamodel-codegen  --input ~/Download/cql-schema.json --input-file-type jsonschema --output ./pygeoapi/models/cql_update.py --class-name CQLModel







How to merge

Once the new pydantic models have been generated then the content of the python file cql_update.py can be used to replace the old classes within the cql.py file.
Update everything above the function get_next_node and then verify if the tests for the CQL are still passing, for example test_post_cql_json_between_query
in tests/test_elasticsearch__provider.py.




Working with Spatialite on OSX


Using pyenv

It is common among OSX developers to use the package manager homebrew for the installation of pyenv to being able to manage multiple versions of Python.
They can encounter errors about the load of some SQLite extensions that pygeoapi uses for handling spatial data formats. In order to run properly the server
you are required to follow these steps below carefully.

Make Homebrew and pyenv play nicely together:

# see https://github.com/pyenv/pyenv/issues/106
alias brew='env PATH=${PATH//$(pyenv root)\/shims:/} brew'





Install python with the option to enable SQLite extensions:

LDFLAGS="-L/usr/local/opt/sqlite/lib -L/usr/local/opt/zlib/lib" CPPFLAGS="-I/usr/local/opt/sqlite/include -I/usr/local/opt/zlib/include" PYTHON_CONFIGURE_OPTS="--enable-loadable-sqlite-extensions" pyenv install 3.7.6





Configure SQLite from Homebrew over that one shipped with the OS:

export PATH="/usr/local/opt/sqlite/bin:$PATH"





Install Spatialite from Homebrew:

brew update
brew install spatialite-tools
brew libspatialite





Set the variable for the Spatialite library under OSX:

SPATIALITE_LIBRARY_PATH=/usr/local/lib/mod_spatialite.dylib










          

      

      

    

  

    
      
          
            
  
OGC Compliance

As mentioned in the Introduction, pygeoapi strives to implement the OGC API standards to be compliant as
well as achieving reference implementation status.  pygeoapi works closely with the OGC CITE team to achieve
compliance through extensive testing as well as providing feedback in order to improve the tests.


CITE instance

The pygeoapi CITE instance is at https://demo.pygeoapi.io/cite



Setting up your own CITE testing instance

Please see the pygeoapi OGC Compliance [https://github.com/geopython/pygeoapi/wiki/OGCCompliance]
for up to date information as well as technical details on setting up your own CITE instance.





          

      

      

    

  

    
      
          
            
  
Contributing

Please see the Contributing page [https://github.com/geopython/pygeoapi/blob/master/CONTRIBUTING.md]
for information on contributing to the project.




          

      

      

    

  

    
      
          
            
  
Support


Community

Please see the pygeoapi Community [https://pygeoapi.io/community] page for information on the community, getting support, and how to get involved.





          

      

      

    

  

    
      
          
            
  
Further Reading

The following list provides information on pygeoapi and OGC API efforts.


	Default pygeoapi presentation [https://pygeoapi.io/presentations/default]


	OGC API [https://ogcapi.ogc.org]







          

      

      

    

  

    
      
          
            
  
License


Code

# The MIT License (MIT)

Copyright &copy; 2018-2021 Tom Kralidis


	
	
	











Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



Documentation

The documentation is released under the Creative Commons Attribution 4.0 International (CC BY 4.0) [https://creativecommons.org/licenses/by/4.0] license.





          

      

      

    

  

    
      
          
            
  
API documentation

Top level code documentation. Follow the links in each section for module/class member information.


API

Root level code of pygeoapi, parsing content provided by web framework.
Returns content from plugins and sets responses.


	
class pygeoapi.api.API(config)

	API object


	
__init__(config)

	constructor


	Parameters

	config – configuration dict



	Returns

	pygeoapi.API instance










	
__weakref__

	list of weak references to the object (if defined)






	
delete_process_job(process_id, job_id) → Tuple[dict [https://docs.python.org/3/library/stdtypes.html#dict], int [https://docs.python.org/3/library/functions.html#int], str [https://docs.python.org/3/library/stdtypes.html#str]]

	Delete a process job


	Parameters

	
	process_id – process identifier


	job_id – job identifier






	Returns

	tuple of headers, status code, content










	
get_exception(status, headers, format_, code, description) → Tuple[dict [https://docs.python.org/3/library/stdtypes.html#dict], int [https://docs.python.org/3/library/functions.html#int], str [https://docs.python.org/3/library/stdtypes.html#str]]

	Exception handler


	Parameters

	
	status – HTTP status code


	headers – dict of HTTP response headers


	format – format string


	code – OGC API exception code


	description – OGC API exception code






	Returns

	tuple of headers, status, and message










	
get_format_exception(request) → Tuple[dict [https://docs.python.org/3/library/stdtypes.html#dict], int [https://docs.python.org/3/library/functions.html#int], str [https://docs.python.org/3/library/stdtypes.html#str]]

	Returns a format exception.


	Parameters

	request – An APIRequest instance.



	Returns

	tuple of (headers, status, message)














	
class pygeoapi.api.APIRequest(request, supported_locales)

	Transforms an incoming server-specific Request into an object
with some generic helper methods and properties.


Note

Typically, this instance is created automatically by the
pre_process() decorator. Every API method that has
been routed to a REST endpoint should be decorated by the
pre_process() function.
Therefore, all routed API methods should at least have 1
argument that holds the (transformed) request.



The following example API method will:


	transform the incoming Flask/Starlette Request into an APIRequest
using the pre_process() decorator;


	call is_valid() to check if the incoming request was valid, i.e.
that the user requested a valid output format or no format at all
(which means the default format);


	call API.get_format_exception() if the requested format was
invalid;


	create a dict with the appropriate Content-Type header for the
requested format and a Content-Language header if any specific language
was requested.




@pre_process
def example_method(self, request: Union[APIRequest, Any], custom_arg):
   if not request.is_valid():
      return self.get_format_exception(request)

   headers = request.get_response_headers()

   # generate response_body here

   return headers, 200, response_body





The following example API method is similar as the one above, but will also
allow the user to request a non-standard format (e.g. f=xml).
If xml was requested, we set the Content-Type ourselves. For the
standard formats, the APIRequest object sets the Content-Type.

@pre_process
def example_method(self, request: Union[APIRequest, Any], custom_arg):
   if not request.is_valid(['xml']):
      return self.get_format_exception(request)

   content_type = 'application/xml' if request.format == 'xml' else None
   headers = request.get_response_headers(content_type)

   # generate response_body here

   return headers, 200, response_body





Note that you don’t have to call is_valid(), but that you can also
perform a custom check on the requested output format by looking at the
format property.
Other query parameters are available through the params property as
a dict. The request body is available through the data property.


Note

If the request data (body) is important, always create a
new APIRequest instance using the with_data() factory
method.
The pre_process() decorator will use this automatically.




	Parameters

	
	request – The web platform specific Request instance.


	supported_locales – List or set of supported Locale instances.









	
__init__(request, supported_locales)

	Initialize self.  See help(type(self)) for accurate signature.






	
__weakref__

	list of weak references to the object (if defined)






	
_get_format(headers) → Optional[str [https://docs.python.org/3/library/stdtypes.html#str]]

	Get Request format type from query parameters or headers.


	Parameters

	headers – Dict of Request headers



	Returns

	format value or None if not found/specified










	
_get_locale(headers, supported_locales)

	Detects locale from “lang=<language>” param or Accept-Language
header. Returns a tuple of (raw, locale) if found in params or headers.
Returns a tuple of (raw default, default locale) if not found.


	Parameters

	
	headers – A dict with Request headers


	supported_locales – List or set of supported Locale instances






	Returns

	A tuple of (str, Locale)










	
static _get_params(request)

	Extracts the query parameters from the Request object.


	Parameters

	request – A Flask or Starlette Request instance



	Returns

	ImmutableMultiDict or empty dict










	
property data

	Returns the additional data send with the Request (bytes)






	
property format

	Returns the content type format from the
request query parameters or headers.


	Returns

	Format name or None










	
get_linkrel(format_: str [https://docs.python.org/3/library/stdtypes.html#str]) → str [https://docs.python.org/3/library/stdtypes.html#str]

	Returns the hyperlink relationship (rel) attribute value for
the given API format string.

The string is compared against the request format and if it matches,
the value ‘self’ is returned. Otherwise, ‘alternate’ is returned.
However, if format_ is ‘json’ and no request format was found,
the relationship ‘self’ is returned as well (JSON is the default).


	Parameters

	format – The format to compare the request format against.



	Returns

	A string ‘self’ or ‘alternate’.










	
get_request_headers(headers) → dict [https://docs.python.org/3/library/stdtypes.html#dict]

	Obtains and returns a dictionary with Request object headers.

This method adds the headers of the original request and
makes them available to the API object.


	Returns

	A header dict










	
get_response_headers(force_lang: babel.core.Locale = None, force_type: str [https://docs.python.org/3/library/stdtypes.html#str] = None) → dict [https://docs.python.org/3/library/stdtypes.html#dict]

	Prepares and returns a dictionary with Response object headers.

This method always adds a ‘Content-Language’ header, where the value
is determined by the ‘lang’ query parameter or ‘Accept-Language’
header from the request.
If no language was requested, the default pygeoapi language is used,
unless a force_lang override was specified (see notes below).

A ‘Content-Type’ header is also always added to the response.
If the user does not specify force_type, the header is based on
the format APIRequest property. If that is invalid, the default MIME
type application/json is used.


	..note::    If a force_lang override is applied, that language
	is always set as the ‘Content-Language’, regardless of
a ‘lang’ query parameter or ‘Accept-Language’ header.
If an API response always needs to be in the same
language, ‘force_lang’ should be set to that language.






	Parameters

	
	force_lang – An optional Content-Language header override.


	force_type – An optional Content-Type header override.






	Returns

	A header dict










	
property headers

	Returns the dictionary of the headers from
the request.


	Returns

	Request headers dictionary










	
is_valid(additional_formats=None) → bool [https://docs.python.org/3/library/functions.html#bool]

	
	Returns True if:
	
	the format is not set (None)


	the requested format is supported


	the requested format exists in a list if additional formats









Note

Format names are matched in a case-insensitive manner.




	Parameters

	additional_formats – Optional additional supported formats list



	Returns

	bool










	
property locale

	Returns the user-defined locale from the request object.
If no locale has been defined or if it is invalid,
the default server locale is returned.


Note

The locale here determines the language in which pygeoapi
should return its responses. This may not be the language
that the user requested. It may also not be the language
that is supported by a collection provider, for example.
For this reason, you should pass the raw_locale property
to the l10n.get_plugin_locale() function, so that
the best match for the provider can be determined.




	Returns

	babel.core.Locale










	
property params

	Returns the Request query parameters dict






	
property path_info

	Returns the web server request path info part






	
property raw_locale

	Returns the raw locale string from the Request object.
If no “lang” query parameter or Accept-Language header was found,
None is returned.
Pass this value to the l10n.get_plugin_locale() function to let
the provider determine a best match for the locale, which may be
different from the locale used by pygeoapi’s UI.


	Returns

	a locale string or None










	
classmethod with_data(request, supported_locales) → pygeoapi.api.APIRequest

	Factory class method to create an APIRequest instance with data.

If the request body is required, an APIRequest should always be
instantiated using this class method. The reason for this is, that the
Starlette request body needs to be awaited (async), which cannot be
achieved in the __init__() method of the APIRequest.
However, APIRequest can still be initialized using __init__(),
but then the data property value will always be empty.


	Parameters

	
	request – The web platform specific Request instance.


	supported_locales – List or set of supported Locale instances.






	Returns

	An APIRequest instance with data.














	
pygeoapi.api.FORMAT_TYPES = {'html': 'text/html', 'json': 'application/json', 'jsonld': 'application/ld+json'}

	Formats allowed for ?f= requests (order matters for complex MIME types)






	
pygeoapi.api.HEADERS = {'Content-Type': 'application/json', 'X-Powered-By': 'pygeoapi 0.11.0'}

	Return headers for requests (e.g:X-Powered-By)






	
pygeoapi.api.SYSTEM_LOCALE = Locale('en', territory='US')

	Locale used for system responses (e.g. exceptions)






	
pygeoapi.api.pre_process(func)

	Decorator that transforms an incoming Request instance specific to the
web framework (i.e. Flask or Starlette) into a generic APIRequest
instance.


	Parameters

	func – decorated function



	Returns

	func










	
pygeoapi.api.validate_bbox(value=None) → list [https://docs.python.org/3/library/stdtypes.html#list]

	Helper function to validate bbox parameter


	Parameters

	value – list of minx, miny, maxx, maxy



	Returns

	bbox as list of float values










	
pygeoapi.api.validate_datetime(resource_def, datetime_=None) → str [https://docs.python.org/3/library/stdtypes.html#str]

	Helper function to validate temporal parameter


	Parameters

	
	resource_def – dict of configuration resource definition


	datetime – str of datetime parameter






	Returns

	str of datetime input, if valid











flask_app

Flask module providing the route paths to the api


	
pygeoapi.flask_app.collection_coverage(collection_id)

	OGC API - Coverages coverage endpoint


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.collection_coverage_domainset(collection_id)

	OGC API - Coverages coverage domainset endpoint


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.collection_coverage_rangetype(collection_id)

	OGC API - Coverages coverage rangetype endpoint


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.collection_items(collection_id, item_id=None)

	OGC API collections items endpoint


	Parameters

	
	collection_id – collection identifier


	item_id – item identifier






	Returns

	HTTP response










	
pygeoapi.flask_app.collection_queryables(collection_id=None)

	OGC API collections querybles endpoint


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.collections(collection_id=None)

	OGC API collections endpoint


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.conformance()

	OGC API conformance endpoint


	Returns

	HTTP response










	
pygeoapi.flask_app.execute_process_jobs(process_id)

	OGC API - Processes execution endpoint


	Parameters

	process_id – process identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.get_collection_edr_query(collection_id, instance_id=None)

	OGC EDR API endpoints


	Parameters

	
	collection_id – collection identifier


	instance_id – instance identifier






	Returns

	HTTP response










	
pygeoapi.flask_app.get_collection_tiles(collection_id=None)

	OGC open api collections tiles access point


	Parameters

	collection_id – collection identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.get_collection_tiles_data(collection_id=None, tileMatrixSetId=None, tileMatrix=None, tileRow=None, tileCol=None)

	OGC open api collection tiles service data


	Parameters

	
	collection_id – collection identifier


	tileMatrixSetId – identifier of tile matrix set


	tileMatrix – identifier of {z} matrix index


	tileRow – identifier of {y} matrix index


	tileCol – identifier of {x} matrix index






	Returns

	HTTP response










	
pygeoapi.flask_app.get_collection_tiles_metadata(collection_id=None, tileMatrixSetId=None)

	OGC open api collection tiles service metadata


	Parameters

	
	collection_id – collection identifier


	tileMatrixSetId – identifier of tile matrix set






	Returns

	HTTP response










	
pygeoapi.flask_app.get_process_job_result(process_id=None, job_id=None)

	OGC API - Processes job result endpoint


	Parameters

	
	process_id – process identifier


	job_id – job identifier






	Returns

	HTTP response










	
pygeoapi.flask_app.get_process_job_result_resource(process_id, job_id, resource)

	OGC API - Processes job result resource endpoint


	Parameters

	
	process_id – process identifier


	job_id – job identifier


	resource – job resource






	Returns

	HTTP response










	
pygeoapi.flask_app.get_process_jobs(process_id=None, job_id=None)

	OGC API - Processes jobs endpoint


	Parameters

	
	process_id – process identifier


	job_id – job identifier






	Returns

	HTTP response










	
pygeoapi.flask_app.get_processes(process_id=None)

	OGC API - Processes description endpoint


	Parameters

	process_id – process identifier



	Returns

	HTTP response










	
pygeoapi.flask_app.get_response(result: tuple [https://docs.python.org/3/library/stdtypes.html#tuple])

	Creates a Flask Response object and updates matching headers.


	Parameters

	result – The result of the API call.
This should be a tuple of (headers, status, content).



	Returns

	A Response instance.










	
pygeoapi.flask_app.landing_page()

	OGC API landing page endpoint


	Returns

	HTTP response










	
pygeoapi.flask_app.openapi()

	OpenAPI endpoint


	Returns

	HTTP response










	
pygeoapi.flask_app.stac_catalog_path(path)

	STAC path endpoint


	Parameters

	path – path



	Returns

	HTTP response










	
pygeoapi.flask_app.stac_catalog_root()

	STAC root endpoint


	Returns

	HTTP response











Logging

Logging system


	
pygeoapi.log.setup_logger(logging_config)

	Setup configuration


	Parameters

	logging_config – logging specific configuration



	Returns

	void (creates logging instance)











OpenAPI


	
pygeoapi.openapi.gen_media_type_object(media_type, api_type, path)

	Generates an OpenAPI Media Type Object


	Parameters

	
	media_type – MIME type


	api_type – OGC API type


	path – local path of OGC API parameter or schema definition






	Returns

	dict of media type object










	
pygeoapi.openapi.gen_response_object(description, media_type, api_type, path)

	Generates an OpenAPI Response Object


	Parameters

	
	description – text description of response


	media_type – MIME type


	api_type – OGC API type






	Returns

	dict of response object










	
pygeoapi.openapi.get_oas(cfg, version='3.0')

	Stub to generate OpenAPI Document


	Parameters

	
	cfg – configuration object


	version – version of OpenAPI (default 3.0)






	Returns

	OpenAPI definition YAML dict










	
pygeoapi.openapi.get_oas_30(cfg)

	Generates an OpenAPI 3.0 Document


	Parameters

	cfg – configuration object



	Returns

	OpenAPI definition YAML dict










	
pygeoapi.openapi.validate_openapi_document(instance_dict)

	Validate an OpenAPI document against the OpenAPI schema


	Parameters

	instance_dict – dict of OpenAPI instance



	Returns

	bool of validation











Plugins


See also

Customizing pygeoapi: plugins



Plugin loader


	
exception pygeoapi.plugin.InvalidPluginError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Invalid plugin


	
__weakref__

	list of weak references to the object (if defined)










	
pygeoapi.plugin.PLUGINS = {'formatter': {'CSV': 'pygeoapi.formatter.csv_.CSVFormatter'}, 'process': {'HelloWorld': 'pygeoapi.process.hello_world.HelloWorldProcessor'}, 'process_manager': {'Dummy': 'pygeoapi.process.manager.dummy.DummyManager', 'TinyDB': 'pygeoapi.process.manager.tinydb_.TinyDBManager'}, 'provider': {'CSV': 'pygeoapi.provider.csv_.CSVProvider', 'Elasticsearch': 'pygeoapi.provider.elasticsearch_.ElasticsearchProvider', 'ElasticsearchCatalogue': 'pygeoapi.provider.elasticsearch_.ElasticsearchCatalogueProvider', 'FileSystem': 'pygeoapi.provider.filesystem.FileSystemProvider', 'GeoJSON': 'pygeoapi.provider.geojson.GeoJSONProvider', 'MVT': 'pygeoapi.provider.mvt.MVTProvider', 'MongoDB': 'pygeoapi.provider.mongo.MongoProvider', 'OGR': 'pygeoapi.provider.ogr.OGRProvider', 'PostgreSQL': 'pygeoapi.provider.postgresql.PostgreSQLProvider', 'SQLiteGPKG': 'pygeoapi.provider.sqlite.SQLiteGPKGProvider', 'SensorThings': 'pygeoapi.provider.sensorthings.SensorThingsProvider', 'TinyDBCatalogue': 'pygeoapi.provider.tinydb_.TinyDBCatalogueProvider', 'rasterio': 'pygeoapi.provider.rasterio_.RasterioProvider', 'xarray': 'pygeoapi.provider.xarray_.XarrayProvider', 'xarray-edr': 'pygeoapi.provider.xarray_edr.XarrayEDRProvider'}}

	Loads provider plugins to be used by pygeoapi,formatters and processes available






	
pygeoapi.plugin.load_plugin(plugin_type, plugin_def)

	loads plugin by name


	Parameters

	
	plugin_type – type of plugin (provider, formatter)


	plugin_def – plugin definition






	Returns

	plugin object











Utils

Generic util functions used in the code


	
class pygeoapi.util.JobStatus

	Bases: enum.Enum [https://docs.python.org/3/library/enum.html#enum.Enum]

Enum for the job status options specified in the WPS 2.0 specification






	
pygeoapi.util.dategetter(date_property, collection)

	Attempts to obtain a date value from a collection.


	Parameters

	
	date_property – property representing the date


	collection – dictionary to check within






	Returns

	str (ISO8601) representing the date (allowing
for an open interval using null)










	
pygeoapi.util.file_modified_iso8601(filepath)

	Provide a file’s ctime in ISO8601


	Parameters

	filepath – path to file



	Returns

	string of ISO8601










	
pygeoapi.util.filter_dict_by_key_value(dict_, key, value)

	helper function to filter a dict by a dict key


	Parameters

	
	dict – dict


	key – dict key


	value – dict key value






	Returns

	filtered dict










	
pygeoapi.util.filter_providers_by_type(providers, type)

	helper function to filter a list of providers by type


	Parameters

	
	providers – list


	type – str






	Returns

	filtered dict provider










	
pygeoapi.util.format_datetime(value, format_='%Y-%m-%dT%H:%M:%S.%fZ')

	Parse datetime as ISO 8601 string; re-present it in particular format
for display in HTML


	Parameters

	
	value – str of ISO datetime


	format – str of datetime format for strftime






	Returns

	string










	
pygeoapi.util.format_duration(start, end=None)

	Parse a start and (optional) end datetime as ISO 8601 strings, calculate
the difference, and return that duration as a string.


	Parameters

	
	start – str of ISO datetime


	end – str of ISO datetime, defaults to start for a 0 duration






	Returns

	string










	
pygeoapi.util.get_breadcrumbs(urlpath)

	helper function to make breadcrumbs from a URL path


	Parameters

	urlpath – URL path



	Returns

	list of dict objects of labels and links










	
pygeoapi.util.get_envelope(coords_list: List[List[float [https://docs.python.org/3/library/functions.html#float]]])

	helper function to get the envelope for a given coordinates
list through the Shapely API.


	Parameters

	coords_list – list of coordinates



	Returns

	list of the envelope’s coordinates










	
pygeoapi.util.get_mimetype(filename)

	helper function to return MIME type of a given file


	Parameters

	filename – filename (with extension)



	Returns

	MIME type of given filename










	
pygeoapi.util.get_path_basename(urlpath)

	Helper function to derive file basename


	Parameters

	urlpath – URL path



	Returns

	string of basename of URL path










	
pygeoapi.util.get_provider_by_type(providers, provider_type)

	helper function to load a provider by a provider type


	Parameters

	
	providers – list of providers


	provider_type – type of provider (feature)






	Returns

	provider based on type










	
pygeoapi.util.get_provider_default(providers)

	helper function to get a resource’s default provider


	Parameters

	providers – list of providers



	Returns

	filtered dict










	
pygeoapi.util.get_typed_value(value)

	Derive true type from data value


	Parameters

	value – value



	Returns

	value as a native Python data type










	
pygeoapi.util.human_size(nbytes)

	Provides human readable file size

source: https://stackoverflow.com/a/14996816


	Parameters

	
	nbytes – int of file size (bytes)


	units – list of unit abbreviations






	Returns

	string of human readable filesize










	
pygeoapi.util.is_url(urlstring)

	Validation function that determines whether a candidate URL should be
considered a URI. No remote resource is obtained; this does not check
the existence of any remote resource.
:param urlstring: str to be evaluated as candidate URL.
:returns: bool of whether the URL looks like a URL.






	
pygeoapi.util.json_serial(obj)

	helper function to convert to JSON non-default
types (source: https://stackoverflow.com/a/22238613)
:param obj: object to be evaluated
:returns: JSON non-default type to str






	
pygeoapi.util.read_data(path)

	helper function to read data (file or networrk)






	
pygeoapi.util.render_j2_template(config, template, data, locale_=None)

	render Jinja2 template


	Parameters

	
	config – dict of configuration


	template – template (relative path)


	data – dict of data


	locale – the requested output Locale






	Returns

	string of rendered template










	
pygeoapi.util.str2bool(value)

	helper function to return Python boolean
type (source: https://stackoverflow.com/a/715468)


	Parameters

	value – value to be evaluated



	Returns

	bool of whether the value is boolean-ish










	
pygeoapi.util.to_json(dict_, pretty=False)

	Serialize dict to json


	Parameters

	
	dict – dict of JSON representation


	pretty – bool of whether to prettify JSON (default is False)






	Returns

	JSON string representation










	
pygeoapi.util.url_join(*parts)

	helper function to join a URL from a number of parts/fragments.
Implemented because urllib.parse.urljoin strips subpaths from
host urls if they are specified

Per https://github.com/geopython/pygeoapi/issues/695


	Parameters

	parts – list of parts to join



	Returns

	str of resulting URL










	
pygeoapi.util.yaml_load(fh)

	serializes a YAML files into a pyyaml object


	Parameters

	fh – file handle



	Returns

	dict representation of YAML











Formatter package

Output formatter package


Base class


	
class pygeoapi.formatter.base.BaseFormatter(formatter_def)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

generic Formatter ABC


	
__init__(formatter_def)

	Initialize object


	Parameters

	formatter_def – formatter definition



	Returns

	pygeoapi.formatter.base.BaseFormatter










	
__repr__()

	Return repr(self).






	
__weakref__

	list of weak references to the object (if defined)






	
write(options={}, data=None)

	Generate data in specified format


	Parameters

	
	options – CSV formatting options


	data – dict representation of GeoJSON object






	Returns

	string representation of format














	
exception pygeoapi.formatter.base.FormatterGenericError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

formatter generic error


	
__weakref__

	list of weak references to the object (if defined)










	
exception pygeoapi.formatter.base.FormatterSerializationError

	Bases: pygeoapi.formatter.base.FormatterGenericError

formatter serialization error







csv


	
class pygeoapi.formatter.csv_.CSVFormatter(formatter_def)

	Bases: pygeoapi.formatter.base.BaseFormatter

CSV formatter


	
__init__(formatter_def)

	Initialize object


	Parameters

	formatter_def – formatter definition



	Returns

	pygeoapi.formatter.csv_.CSVFormatter










	
__repr__()

	Return repr(self).






	
write(options={}, data=None)

	Generate data in CSV format


	Parameters

	
	options – CSV formatting options


	data – dict of GeoJSON data






	Returns

	string representation of format
















Process package

OGC process package, each process is an independent module


Base class


	
class pygeoapi.process.base.BaseProcessor(processor_def, process_metadata)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

generic Processor ABC. Processes are inherited from this class


	
__init__(processor_def, process_metadata)

	Initialize object


	Parameters

	
	processor_def – processor definition


	process_metadata – process metadata dict






	Returns

	pygeoapi.processor.base.BaseProvider










	
__repr__()

	Return repr(self).






	
__weakref__

	list of weak references to the object (if defined)






	
execute()

	execute the process


	Returns

	tuple of MIME type and process response














	
exception pygeoapi.process.base.ProcessorExecuteError

	Bases: pygeoapi.process.base.ProcessorGenericError

query / backend error






	
exception pygeoapi.process.base.ProcessorGenericError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

processor generic error


	
__weakref__

	list of weak references to the object (if defined)











hello_world

Hello world example process


	
class pygeoapi.process.hello_world.HelloWorldProcessor(processor_def)

	Bases: pygeoapi.process.base.BaseProcessor

Hello World Processor example


	
__init__(processor_def)

	Initialize object


	Parameters

	processor_def – provider definition



	Returns

	pygeoapi.process.hello_world.HelloWorldProcessor










	
__repr__()

	Return repr(self).






	
execute(data)

	execute the process


	Returns

	tuple of MIME type and process response














	
pygeoapi.process.hello_world.PROCESS_METADATA = {'description': {'en': 'An example process that takes a name as input, and echoes it back as output. Intended to demonstrate a simple process with a single literal input.', 'fr': 'Un exemple de processus qui prend un nom en entrée et le renvoie en sortie. Destiné à démontrer un processus simple avec une seule entrée littérale.'}, 'example': {'inputs': {'message': 'An optional message.', 'name': 'World'}}, 'id': 'hello-world', 'inputs': {'message': {'description': 'An optional message to echo as well', 'keywords': ['message'], 'maxOccurs': 1, 'metadata': None, 'minOccurs': 0, 'schema': {'type': 'string'}, 'title': 'Message'}, 'name': {'description': 'The name of the person or entity that you wish tobe echoed back as an output', 'keywords': ['full name', 'personal'], 'maxOccurs': 1, 'metadata': None, 'minOccurs': 1, 'schema': {'type': 'string'}, 'title': 'Name'}}, 'keywords': ['hello world', 'example', 'echo'], 'links': [{'type': 'text/html', 'rel': 'canonical', 'title': 'information', 'href': 'https://example.org/process', 'hreflang': 'en-US'}], 'outputs': {'echo': {'description': 'A "hello world" echo with the name and (optional) message submitted for processing', 'schema': {'contentMediaType': 'application/json', 'type': 'object'}, 'title': 'Hello, world'}}, 'title': {'en': 'Hello World', 'fr': 'Bonjour le Monde'}, 'version': '0.2.0'}

	Process metadata and description








Provider

Provider module containing the plugins wrapping data sources


Base class


	
class pygeoapi.provider.base.BaseProvider(provider_def)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

generic Provider ABC


	
__init__(provider_def)

	Initialize object


	Parameters

	provider_def – provider definition



	Returns

	pygeoapi.provider.base.BaseProvider










	
__repr__()

	Return repr(self).






	
__weakref__

	list of weak references to the object (if defined)






	
create(new_feature)

	Create a new feature






	
delete(identifier)

	Deletes an existing feature


	Parameters

	identifier – feature id










	
get(identifier)

	query the provider by id


	Parameters

	identifier – feature id



	Returns

	dict of single GeoJSON feature










	
get_coverage_domainset()

	Provide coverage domainset


	Returns

	CIS JSON object of domainset metadata










	
get_coverage_rangetype()

	Provide coverage rangetype


	Returns

	CIS JSON object of rangetype metadata










	
get_data_path(baseurl, urlpath, dirpath)

	Gets directory listing or file description or raw file dump


	Parameters

	
	baseurl – base URL of endpoint


	urlpath – base path of URL


	dirpath – directory basepath (equivalent of URL)






	Returns

	dict of file listing or dict of GeoJSON item or raw file










	
get_fields()

	Get provider field information (names, types)


	Returns

	dict of fields










	
get_metadata()

	Provide data/file metadata


	Returns

	dict of metadata construct (format
determined by provider/standard)










	
query()

	query the provider


	Returns

	dict of 0..n GeoJSON features or coverage data










	
update(identifier, new_feature)

	Updates an existing feature id with new_feature


	Parameters

	
	identifier – feature id


	new_feature – new GeoJSON feature dictionary

















	
exception pygeoapi.provider.base.ProviderConnectionError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider connection error






	
exception pygeoapi.provider.base.ProviderGenericError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

provider generic error


	
__weakref__

	list of weak references to the object (if defined)










	
exception pygeoapi.provider.base.ProviderInvalidQueryError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider invalid query error






	
exception pygeoapi.provider.base.ProviderItemNotFoundError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider item not found query error






	
exception pygeoapi.provider.base.ProviderNoDataError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider no data error






	
exception pygeoapi.provider.base.ProviderNotFoundError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider not found error






	
exception pygeoapi.provider.base.ProviderQueryError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider query error






	
exception pygeoapi.provider.base.ProviderTypeError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider type error






	
exception pygeoapi.provider.base.ProviderVersionError

	Bases: pygeoapi.provider.base.ProviderGenericError

provider incorrect version error







CSV provider


	
class pygeoapi.provider.csv_.CSVProvider(provider_def)

	Bases: pygeoapi.provider.base.BaseProvider

CSV provider


	
_load(startindex=0, limit=10, resulttype='results', identifier=None, bbox=[], datetime_=None, properties=[], select_properties=[], skip_geometry=False, q=None)

	Load CSV data


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	datetime – temporal (datestamp or extent)


	resulttype – return results or hit limit (default results)


	properties – list of tuples (name, value)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	dict of GeoJSON FeatureCollection










	
get(identifier, **kwargs)

	query CSV id


	Parameters

	identifier – feature id



	Returns

	dict of single GeoJSON feature










	
get_fields()

	
Get provider field information (names, types)





	Returns

	dict of fields










	
query(startindex=0, limit=10, resulttype='results', bbox=[], datetime_=None, properties=[], sortby=[], select_properties=[], skip_geometry=False, q=None, **kwargs)

	CSV query


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	resulttype – return results or hit limit (default results)


	bbox – bounding box [minx,miny,maxx,maxy]


	datetime – temporal (datestamp or extent)


	properties – list of tuples (name, value)


	sortby – list of dicts (property, order)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	dict of GeoJSON FeatureCollection















Elasticsearch provider



GeoJSON


	
class pygeoapi.provider.geojson.GeoJSONProvider(provider_def)

	Bases: pygeoapi.provider.base.BaseProvider

Provider class backed by local GeoJSON files

This is meant to be simple
(no external services, no dependencies, no schema)

at the expense of performance
(no indexing, full serialization roundtrip on each request)

Not thread safe, a single server process is assumed

This implementation uses the feature ‘id’ heavily
and will override any ‘id’ provided in the original data.
The feature ‘properties’ will be preserved.

TODO:
* query method should take bbox
* instead of methods returning FeatureCollections,
we should be yielding Features and aggregating in the view
* there are strict id semantics; all features in the input GeoJSON file
must be present and be unique strings. Otherwise it will break.
* How to raise errors in the provider implementation such that
* appropriate HTTP responses will be raised


	
_load(skip_geometry=None, properties=[], select_properties=[])

	Load and validate the source GeoJSON file
at self.data

Yes loading from disk, deserializing and validation
happens on every request. This is not efficient.






	
create(new_feature)

	Create a new feature


	Parameters

	new_feature – new GeoJSON feature dictionary










	
delete(identifier)

	Deletes an existing feature


	Parameters

	identifier – feature id










	
get(identifier, **kwargs)

	query the provider by id


	Parameters

	identifier – feature id



	Returns

	dict of single GeoJSON feature










	
get_fields()

	
Get provider field information (names, types)





	Returns

	dict of fields










	
query(startindex=0, limit=10, resulttype='results', bbox=[], datetime_=None, properties=[], sortby=[], select_properties=[], skip_geometry=False, q=None, **kwargs)

	query the provider


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	resulttype – return results or hit limit (default results)


	bbox – bounding box [minx,miny,maxx,maxy]


	datetime – temporal (datestamp or extent)


	properties – list of tuples (name, value)


	sortby – list of dicts (property, order)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	FeatureCollection dict of 0..n GeoJSON features










	
update(identifier, new_feature)

	Updates an existing feature id with new_feature


	Parameters

	
	identifier – feature id


	new_feature – new GeoJSON feature dictionary


















OGR


	
class pygeoapi.provider.ogr.CommonSourceHelper(provider)

	Bases: pygeoapi.provider.ogr.SourceHelper

SourceHelper for most common OGR Source types:
Shapefile, GeoPackage, SQLite, GeoJSON etc.


	
close()

	OGR Driver-specific handling of closing dataset.
If ExecuteSQL has been (successfully) called
must close ResultSet explicitly.
https://gis.stackexchange.com/questions/114112/explicitly-close-a-ogr-result-object-from-a-call-to-executesql  # noqa






	
disable_paging()

	Disable paged access to dataset (OGR Driver-specific)






	
enable_paging(startindex=- 1, limit=- 1)

	Enable paged access to dataset (OGR Driver-specific)
using OGR SQL https://gdal.org/user/ogr_sql_dialect.html
e.g. SELECT * FROM poly LIMIT 10 OFFSET 30






	
get_layer()

	Gets OGR Layer from opened OGR dataset.
When startindex defined 1 or greater will invoke
OGR SQL SELECT with LIMIT and OFFSET and return
as Layer as ResultSet from ExecuteSQL on dataset.
:return: OGR layer object










	
class pygeoapi.provider.ogr.ESRIJSONHelper(provider)

	Bases: pygeoapi.provider.ogr.CommonSourceHelper


	
disable_paging()

	Disable paged access to dataset (OGR Driver-specific)






	
enable_paging(startindex=- 1, limit=- 1)

	Enable paged access to dataset (OGR Driver-specific)






	
get_layer()

	Gets OGR Layer from opened OGR dataset.
When startindex defined 1 or greater will invoke
OGR SQL SELECT with LIMIT and OFFSET and return
as Layer as ResultSet from ExecuteSQL on dataset.
:return: OGR layer object










	
exception pygeoapi.provider.ogr.InvalidHelperError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Invalid helper






	
class pygeoapi.provider.ogr.OGRProvider(provider_def)

	Bases: pygeoapi.provider.base.BaseProvider

OGR Provider. Uses GDAL/OGR Python-bindings to access OGR
Vector sources. References:
https://pcjericks.github.io/py-gdalogr-cookbook/
https://gdal.org/ogr_formats.html (per-driver specifics).

In theory any OGR source type (Driver) could be used, although
some Source Types are Driver-specific handling. This is handled
in Source Helper classes, instantiated per Source-Type.

The following Source Types have been tested to work:
GeoPackage (GPKG), SQLite, GeoJSON, ESRI Shapefile, WFS v2.


	
_load_source_helper(source_type)

	Loads Source Helper by name.


	Parameters

	type (Source) – Source type name



	Returns

	Source Helper object










	
_response_feature_collection(layer, limit)

	Assembles output from Layer query as
GeoJSON FeatureCollection structure.


	Returns

	GeoJSON FeatureCollection










	
_response_feature_hits(layer)

	Assembles GeoJSON hits from OGR Feature count
e.g: http://localhost:5000/collections/
hotosm_bdi_waterways/items?resulttype=hits


	Returns

	GeoJSON FeaturesCollection










	
get(identifier, **kwargs)

	Get Feature by id


	Parameters

	identifier – feature id



	Returns

	feature collection










	
get_fields()

	Get provider field information (names, types)


	Returns

	dict of fields










	
query(startindex=0, limit=10, resulttype='results', bbox=[], datetime_=None, properties=[], sortby=[], select_properties=[], skip_geometry=False, q=None, **kwargs)

	Query OGR source


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	resulttype – return results or hit limit (default results)


	bbox – bounding box [minx,miny,maxx,maxy]


	datetime – temporal (datestamp or extent)


	properties – list of tuples (name, value)


	sortby – list of dicts (property, order)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	dict of 0..n GeoJSON features














	
class pygeoapi.provider.ogr.SourceHelper(provider)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Helper classes for OGR-specific Source Types (Drivers).
For some actions Driver-specific settings or processing is
required. This is delegated to the OGR SourceHelper classes.


	
close()

	OGR Driver-specific handling of closing dataset.
Default is no specific handling.






	
disable_paging()

	Disable paged access to dataset (OGR Driver-specific)






	
enable_paging(startindex=- 1, limit=- 1)

	Enable paged access to dataset (OGR Driver-specific)






	
get_layer()

	Default action to get a Layer object from opened OGR Driver.
:return:










	
class pygeoapi.provider.ogr.WFSHelper(provider)

	Bases: pygeoapi.provider.ogr.SourceHelper


	
disable_paging()

	Disable paged access to dataset (OGR Driver-specific)






	
enable_paging(startindex=- 1, limit=- 1)

	Enable paged access to dataset (OGR Driver-specific)










	
pygeoapi.provider.ogr._ignore_gdal_error(inst, fn, *args, **kwargs) → Any

	Evaluate the function with the object instance.


	Parameters

	
	inst – Object instance


	fn – String function name


	args – List of positional arguments


	kwargs – Keyword arguments






	Returns

	Any function evaluation result










	
pygeoapi.provider.ogr._silent_gdal_error(f)

	Decorator function for gdal







postgresql


	
class pygeoapi.provider.postgresql.DatabaseConnection(conn_dic, table, context='query')

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Database connection class to be used as ‘with’ statement.
The class returns a connection object.






	
class pygeoapi.provider.postgresql.PostgreSQLProvider(provider_def)

	Bases: pygeoapi.provider.base.BaseProvider

Generic provider for Postgresql based on psycopg2
using sync approach and server side
cursor (using support class DatabaseCursor)


	
_PostgreSQLProvider__get_where_clauses(properties=[], bbox=[])

	Generarates WHERE conditions to be implemented in query.
Private method mainly associated with query method
:param properties: list of tuples (name, value)
:param bbox: bounding box [minx,miny,maxx,maxy]


	Returns

	psycopg2.sql.Composed or psycopg2.sql.SQL










	
_PostgreSQLProvider__response_feature(row_data)

	Assembles GeoJSON output from DB query


	Parameters

	row_data – DB row result



	Returns

	dict of GeoJSON Feature










	
_PostgreSQLProvider__response_feature_hits(hits)

	Assembles GeoJSON/Feature number
e.g: http://localhost:5000/collections/
hotosm_bdi_waterways/items?resulttype=hits


	Returns

	GeoJSON FeaturesCollection










	
_make_orderby(sortby)

	Private function: Make STA filter from query properties


	Parameters

	sortby – list of dicts (property, order)



	Returns

	STA $orderby string










	
get(identifier, **kwargs)

	Query the provider for a specific
feature id e.g: /collections/hotosm_bdi_waterways/items/13990765


	Parameters

	identifier – feature id



	Returns

	GeoJSON FeaturesCollection










	
get_fields()

	Get fields from PostgreSQL table (columns are field)


	Returns

	dict of fields










	
get_next(cursor, identifier)

	Query next ID given current ID


	Parameters

	identifier – feature id



	Returns

	feature id










	
get_previous(cursor, identifier)

	Query previous ID given current ID


	Parameters

	identifier – feature id



	Returns

	feature id










	
query(startindex=0, limit=10, resulttype='results', bbox=[], datetime_=None, properties=[], sortby=[], select_properties=[], skip_geometry=False, q=None, **kwargs)

	Query Postgis for all the content.
e,g: http://localhost:5000/collections/hotosm_bdi_waterways/items?
limit=1&resulttype=results


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	resulttype – return results or hit limit (default results)


	bbox – bounding box [minx,miny,maxx,maxy]


	datetime – temporal (datestamp or extent)


	properties – list of tuples (name, value)


	sortby – list of dicts (property, order)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	GeoJSON FeaturesCollection















sqlite/geopackage


	
class pygeoapi.provider.sqlite.SQLiteGPKGProvider(provider_def)

	Bases: pygeoapi.provider.base.BaseProvider

Generic provider for SQLITE and GPKG using sqlite3 module.
This module requires install of libsqlite3-mod-spatialite
TODO: DELETE, UPDATE, CREATE


	
_SQLiteGPKGProvider__get_where_clauses(properties=[], bbox=[])

	Generarates WHERE conditions to be implemented in query.
Private method mainly associated with query method.

Method returns part of the SQL query, plus tupple to be used
in the sqlite query method


	Parameters

	
	properties – list of tuples (name, value)


	bbox – bounding box [minx,miny,maxx,maxy]






	Returns

	str, tuple










	
_SQLiteGPKGProvider__load()

	Private method for loading spatiallite,
get the table structure and dump geometry


	Returns

	sqlite3.Cursor










	
_SQLiteGPKGProvider__response_feature(row_data)

	Assembles GeoJSON output from DB query


	Parameters

	row_data – DB row result



	Returns

	dict of GeoJSON Feature










	
_SQLiteGPKGProvider__response_feature_hits(hits)

	Assembles GeoJSON/Feature number


	Returns

	GeoJSON FeaturesCollection










	
get(identifier, **kwargs)

	Query the provider for a specific
feature id e.g: /collections/countries/items/1


	Parameters

	identifier – feature id



	Returns

	GeoJSON FeaturesCollection










	
get_fields()

	
Get fields from sqlite table (columns are field)





	Returns

	dict of fields










	
query(startindex=0, limit=10, resulttype='results', bbox=[], datetime_=None, properties=[], sortby=[], select_properties=[], skip_geometry=False, q=None, **kwargs)

	Query SQLite/GPKG for all the content.
e,g: http://localhost:5000/collections/countries/items?
limit=5&startindex=2&resulttype=results&continent=Europe&admin=Albania&bbox=29.3373,-3.4099,29.3761,-3.3924
http://localhost:5000/collections/countries/items?continent=Africa&bbox=29.3373,-3.4099,29.3761,-3.3924


	Parameters

	
	startindex – starting record to return (default 0)


	limit – number of records to return (default 10)


	resulttype – return results or hit limit (default results)


	bbox – bounding box [minx,miny,maxx,maxy]


	datetime – temporal (datestamp or extent)


	properties – list of tuples (name, value)


	sortby – list of dicts (property, order)


	select_properties – list of property names


	skip_geometry – bool of whether to skip geometry (default False)


	q – full-text search term(s)






	Returns

	GeoJSON FeaturesCollection
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  Source code for babel.core

# -*- coding: utf-8 -*-
"""
    babel.core
    ~~~~~~~~~~

    Core locale representation and locale data access.

    :copyright: (c) 2013-2021 by the Babel Team.
    :license: BSD, see LICENSE for more details.
"""

import os

from babel import localedata
from babel._compat import pickle, string_types
from babel.plural import PluralRule

__all__ = ['UnknownLocaleError', 'Locale', 'default_locale', 'negotiate_locale',
           'parse_locale']


_global_data = None
_default_plural_rule = PluralRule({})


def _raise_no_data_error():
    raise RuntimeError('The babel data files are not available. '
                       'This usually happens because you are using '
                       'a source checkout from Babel and you did '
                       'not build the data files.  Just make sure '
                       'to run "python setup.py import_cldr" before '
                       'installing the library.')


def get_global(key):
    """Return the dictionary for the given key in the global data.

    The global data is stored in the ``babel/global.dat`` file and contains
    information independent of individual locales.

    >>> get_global('zone_aliases')['UTC']
    u'Etc/UTC'
    >>> get_global('zone_territories')['Europe/Berlin']
    u'DE'

    The keys available are:

    - ``all_currencies``
    - ``currency_fractions``
    - ``language_aliases``
    - ``likely_subtags``
    - ``parent_exceptions``
    - ``script_aliases``
    - ``territory_aliases``
    - ``territory_currencies``
    - ``territory_languages``
    - ``territory_zones``
    - ``variant_aliases``
    - ``windows_zone_mapping``
    - ``zone_aliases``
    - ``zone_territories``

    .. note:: The internal structure of the data may change between versions.

    .. versionadded:: 0.9

    :param key: the data key
    """
    global _global_data
    if _global_data is None:
        dirname = os.path.join(os.path.dirname(__file__))
        filename = os.path.join(dirname, 'global.dat')
        if not os.path.isfile(filename):
            _raise_no_data_error()
        with open(filename, 'rb') as fileobj:
            _global_data = pickle.load(fileobj)
    return _global_data.get(key, {})


LOCALE_ALIASES = {
    'ar': 'ar_SY', 'bg': 'bg_BG', 'bs': 'bs_BA', 'ca': 'ca_ES', 'cs': 'cs_CZ',
    'da': 'da_DK', 'de': 'de_DE', 'el': 'el_GR', 'en': 'en_US', 'es': 'es_ES',
    'et': 'et_EE', 'fa': 'fa_IR', 'fi': 'fi_FI', 'fr': 'fr_FR', 'gl': 'gl_ES',
    'he': 'he_IL', 'hu': 'hu_HU', 'id': 'id_ID', 'is': 'is_IS', 'it': 'it_IT',
    'ja': 'ja_JP', 'km': 'km_KH', 'ko': 'ko_KR', 'lt': 'lt_LT', 'lv': 'lv_LV',
    'mk': 'mk_MK', 'nl': 'nl_NL', 'nn': 'nn_NO', 'no': 'nb_NO', 'pl': 'pl_PL',
    'pt': 'pt_PT', 'ro': 'ro_RO', 'ru': 'ru_RU', 'sk': 'sk_SK', 'sl': 'sl_SI',
    'sv': 'sv_SE', 'th': 'th_TH', 'tr': 'tr_TR', 'uk': 'uk_UA'
}


class UnknownLocaleError(Exception):
    """Exception thrown when a locale is requested for which no locale data
    is available.
    """

    def __init__(self, identifier):
        """Create the exception.

        :param identifier: the identifier string of the unsupported locale
        """
        Exception.__init__(self, 'unknown locale %r' % identifier)

        #: The identifier of the locale that could not be found.
        self.identifier = identifier


class Locale(object):
    """Representation of a specific locale.

    >>> locale = Locale('en', 'US')
    >>> repr(locale)
    "Locale('en', territory='US')"
    >>> locale.display_name
    u'English (United States)'

    A `Locale` object can also be instantiated from a raw locale string:

    >>> locale = Locale.parse('en-US', sep='-')
    >>> repr(locale)
    "Locale('en', territory='US')"

    `Locale` objects provide access to a collection of locale data, such as
    territory and language names, number and date format patterns, and more:

    >>> locale.number_symbols['decimal']
    u'.'

    If a locale is requested for which no locale data is available, an
    `UnknownLocaleError` is raised:

    >>> Locale.parse('en_XX')
    Traceback (most recent call last):
        ...
    UnknownLocaleError: unknown locale 'en_XX'

    For more information see :rfc:`3066`.
    """

    def __init__(self, language, territory=None, script=None, variant=None):
        """Initialize the locale object from the given identifier components.

        >>> locale = Locale('en', 'US')
        >>> locale.language
        'en'
        >>> locale.territory
        'US'

        :param language: the language code
        :param territory: the territory (country or region) code
        :param script: the script code
        :param variant: the variant code
        :raise `UnknownLocaleError`: if no locale data is available for the
                                     requested locale
        """
        #: the language code
        self.language = language
        #: the territory (country or region) code
        self.territory = territory
        #: the script code
        self.script = script
        #: the variant code
        self.variant = variant
        self.__data = None

        identifier = str(self)
        if not localedata.exists(identifier):
            raise UnknownLocaleError(identifier)

    @classmethod
    def default(cls, category=None, aliases=LOCALE_ALIASES):
        """Return the system default locale for the specified category.

        >>> for name in ['LANGUAGE', 'LC_ALL', 'LC_CTYPE', 'LC_MESSAGES']:
        ...     os.environ[name] = ''
        >>> os.environ['LANG'] = 'fr_FR.UTF-8'
        >>> Locale.default('LC_MESSAGES')
        Locale('fr', territory='FR')

        The following fallbacks to the variable are always considered:

        - ``LANGUAGE``
        - ``LC_ALL``
        - ``LC_CTYPE``
        - ``LANG``

        :param category: one of the ``LC_XXX`` environment variable names
        :param aliases: a dictionary of aliases for locale identifiers
        """
        # XXX: use likely subtag expansion here instead of the
        # aliases dictionary.
        locale_string = default_locale(category, aliases=aliases)
        return cls.parse(locale_string)

    @classmethod
    def negotiate(cls, preferred, available, sep='_', aliases=LOCALE_ALIASES):
        """Find the best match between available and requested locale strings.

        >>> Locale.negotiate(['de_DE', 'en_US'], ['de_DE', 'de_AT'])
        Locale('de', territory='DE')
        >>> Locale.negotiate(['de_DE', 'en_US'], ['en', 'de'])
        Locale('de')
        >>> Locale.negotiate(['de_DE', 'de'], ['en_US'])

        You can specify the character used in the locale identifiers to separate
        the differnet components. This separator is applied to both lists. Also,
        case is ignored in the comparison:

        >>> Locale.negotiate(['de-DE', 'de'], ['en-us', 'de-de'], sep='-')
        Locale('de', territory='DE')

        :param preferred: the list of locale identifers preferred by the user
        :param available: the list of locale identifiers available
        :param aliases: a dictionary of aliases for locale identifiers
        """
        identifier = negotiate_locale(preferred, available, sep=sep,
                                      aliases=aliases)
        if identifier:
            return Locale.parse(identifier, sep=sep)

    @classmethod
    def parse(cls, identifier, sep='_', resolve_likely_subtags=True):
        """Create a `Locale` instance for the given locale identifier.

        >>> l = Locale.parse('de-DE', sep='-')
        >>> l.display_name
        u'Deutsch (Deutschland)'

        If the `identifier` parameter is not a string, but actually a `Locale`
        object, that object is returned:

        >>> Locale.parse(l)
        Locale('de', territory='DE')

        This also can perform resolving of likely subtags which it does
        by default.  This is for instance useful to figure out the most
        likely locale for a territory you can use ``'und'`` as the
        language tag:

        >>> Locale.parse('und_AT')
        Locale('de', territory='AT')

        :param identifier: the locale identifier string
        :param sep: optional component separator
        :param resolve_likely_subtags: if this is specified then a locale will
                                       have its likely subtag resolved if the
                                       locale otherwise does not exist.  For
                                       instance ``zh_TW`` by itself is not a
                                       locale that exists but Babel can
                                       automatically expand it to the full
                                       form of ``zh_hant_TW``.  Note that this
                                       expansion is only taking place if no
                                       locale exists otherwise.  For instance
                                       there is a locale ``en`` that can exist
                                       by itself.
        :raise `ValueError`: if the string does not appear to be a valid locale
                             identifier
        :raise `UnknownLocaleError`: if no locale data is available for the
                                     requested locale
        """
        if identifier is None:
            return None
        elif isinstance(identifier, Locale):
            return identifier
        elif not isinstance(identifier, string_types):
            raise TypeError('Unexpected value for identifier: %r' % (identifier,))

        parts = parse_locale(identifier, sep=sep)
        input_id = get_locale_identifier(parts)

        def _try_load(parts):
            try:
                return cls(*parts)
            except UnknownLocaleError:
                return None

        def _try_load_reducing(parts):
            # Success on first hit, return it.
            locale = _try_load(parts)
            if locale is not None:
                return locale

            # Now try without script and variant
            locale = _try_load(parts[:2])
            if locale is not None:
                return locale

        locale = _try_load(parts)
        if locale is not None:
            return locale
        if not resolve_likely_subtags:
            raise UnknownLocaleError(input_id)

        # From here onwards is some very bad likely subtag resolving.  This
        # whole logic is not entirely correct but good enough (tm) for the
        # time being.  This has been added so that zh_TW does not cause
        # errors for people when they upgrade.  Later we should properly
        # implement ICU like fuzzy locale objects and provide a way to
        # maximize and minimize locale tags.

        language, territory, script, variant = parts
        language = get_global('language_aliases').get(language, language)
        territory = get_global('territory_aliases').get(territory, (territory,))[0]
        script = get_global('script_aliases').get(script, script)
        variant = get_global('variant_aliases').get(variant, variant)

        if territory == 'ZZ':
            territory = None
        if script == 'Zzzz':
            script = None

        parts = language, territory, script, variant

        # First match: try the whole identifier
        new_id = get_locale_identifier(parts)
        likely_subtag = get_global('likely_subtags').get(new_id)
        if likely_subtag is not None:
            locale = _try_load_reducing(parse_locale(likely_subtag))
            if locale is not None:
                return locale

        # If we did not find anything so far, try again with a
        # simplified identifier that is just the language
        likely_subtag = get_global('likely_subtags').get(language)
        if likely_subtag is not None:
            language2, _, script2, variant2 = parse_locale(likely_subtag)
            locale = _try_load_reducing((language2, territory, script2, variant2))
            if locale is not None:
                return locale

        raise UnknownLocaleError(input_id)

    def __eq__(self, other):
        for key in ('language', 'territory', 'script', 'variant'):
            if not hasattr(other, key):
                return False
        return (self.language == other.language) and \
            (self.territory == other.territory) and \
            (self.script == other.script) and \
            (self.variant == other.variant)

    def __ne__(self, other):
        return not self.__eq__(other)

    def __hash__(self):
        return hash((self.language, self.territory, self.script, self.variant))

    def __repr__(self):
        parameters = ['']
        for key in ('territory', 'script', 'variant'):
            value = getattr(self, key)
            if value is not None:
                parameters.append('%s=%r' % (key, value))
        parameter_string = '%r' % self.language + ', '.join(parameters)
        return 'Locale(%s)' % parameter_string

    def __str__(self):
        return get_locale_identifier((self.language, self.territory,
                                      self.script, self.variant))

    @property
    def _data(self):
        if self.__data is None:
            self.__data = localedata.LocaleDataDict(localedata.load(str(self)))
        return self.__data

    def get_display_name(self, locale=None):
        """Return the display name of the locale using the given locale.

        The display name will include the language, territory, script, and
        variant, if those are specified.

        >>> Locale('zh', 'CN', script='Hans').get_display_name('en')
        u'Chinese (Simplified, China)'

        :param locale: the locale to use
        """
        if locale is None:
            locale = self
        locale = Locale.parse(locale)
        retval = locale.languages.get(self.language)
        if retval and (self.territory or self.script or self.variant):
            details = []
            if self.script:
                details.append(locale.scripts.get(self.script))
            if self.territory:
                details.append(locale.territories.get(self.territory))
            if self.variant:
                details.append(locale.variants.get(self.variant))
            details = filter(None, details)
            if details:
                retval += ' (%s)' % u', '.join(details)
        return retval

    display_name = property(get_display_name, doc="""\
        The localized display name of the locale.

        >>> Locale('en').display_name
        u'English'
        >>> Locale('en', 'US').display_name
        u'English (United States)'
        >>> Locale('sv').display_name
        u'svenska'

        :type: `unicode`
        """)

    def get_language_name(self, locale=None):
        """Return the language of this locale in the given locale.

        >>> Locale('zh', 'CN', script='Hans').get_language_name('de')
        u'Chinesisch'

        .. versionadded:: 1.0

        :param locale: the locale to use
        """
        if locale is None:
            locale = self
        locale = Locale.parse(locale)
        return locale.languages.get(self.language)

    language_name = property(get_language_name, doc="""\
        The localized language name of the locale.

        >>> Locale('en', 'US').language_name
        u'English'
    """)

    def get_territory_name(self, locale=None):
        """Return the territory name in the given locale."""
        if locale is None:
            locale = self
        locale = Locale.parse(locale)
        return locale.territories.get(self.territory)

    territory_name = property(get_territory_name, doc="""\
        The localized territory name of the locale if available.

        >>> Locale('de', 'DE').territory_name
        u'Deutschland'
    """)

    def get_script_name(self, locale=None):
        """Return the script name in the given locale."""
        if locale is None:
            locale = self
        locale = Locale.parse(locale)
        return locale.scripts.get(self.script)

    script_name = property(get_script_name, doc="""\
        The localized script name of the locale if available.

        >>> Locale('sr', 'ME', script='Latn').script_name
        u'latinica'
    """)

    @property
    def english_name(self):
        """The english display name of the locale.

        >>> Locale('de').english_name
        u'German'
        >>> Locale('de', 'DE').english_name
        u'German (Germany)'

        :type: `unicode`"""
        return self.get_display_name(Locale('en'))

    # { General Locale Display Names

    @property
    def languages(self):
        """Mapping of language codes to translated language names.

        >>> Locale('de', 'DE').languages['ja']
        u'Japanisch'

        See `ISO 639 <http://www.loc.gov/standards/iso639-2/>`_ for
        more information.
        """
        return self._data['languages']

    @property
    def scripts(self):
        """Mapping of script codes to translated script names.

        >>> Locale('en', 'US').scripts['Hira']
        u'Hiragana'

        See `ISO 15924 <http://www.evertype.com/standards/iso15924/>`_
        for more information.
        """
        return self._data['scripts']

    @property
    def territories(self):
        """Mapping of script codes to translated script names.

        >>> Locale('es', 'CO').territories['DE']
        u'Alemania'

        See `ISO 3166 <http://www.iso.org/iso/en/prods-services/iso3166ma/>`_
        for more information.
        """
        return self._data['territories']

    @property
    def variants(self):
        """Mapping of script codes to translated script names.

        >>> Locale('de', 'DE').variants['1901']
        u'Alte deutsche Rechtschreibung'
        """
        return self._data['variants']

    # { Number Formatting

    @property
    def currencies(self):
        """Mapping of currency codes to translated currency names.  This
        only returns the generic form of the currency name, not the count
        specific one.  If an actual number is requested use the
        :func:`babel.numbers.get_currency_name` function.

        >>> Locale('en').currencies['COP']
        u'Colombian Peso'
        >>> Locale('de', 'DE').currencies['COP']
        u'Kolumbianischer Peso'
        """
        return self._data['currency_names']

    @property
    def currency_symbols(self):
        """Mapping of currency codes to symbols.

        >>> Locale('en', 'US').currency_symbols['USD']
        u'$'
        >>> Locale('es', 'CO').currency_symbols['USD']
        u'US$'
        """
        return self._data['currency_symbols']

    @property
    def number_symbols(self):
        """Symbols used in number formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('fr', 'FR').number_symbols['decimal']
        u','
        """
        return self._data['number_symbols']

    @property
    def decimal_formats(self):
        """Locale patterns for decimal number formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').decimal_formats[None]
        <NumberPattern u'#,##0.###'>
        """
        return self._data['decimal_formats']

    @property
    def currency_formats(self):
        """Locale patterns for currency number formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').currency_formats['standard']
        <NumberPattern u'\\xa4#,##0.00'>
        >>> Locale('en', 'US').currency_formats['accounting']
        <NumberPattern u'\\xa4#,##0.00;(\\xa4#,##0.00)'>
        """
        return self._data['currency_formats']

    @property
    def percent_formats(self):
        """Locale patterns for percent number formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').percent_formats[None]
        <NumberPattern u'#,##0%'>
        """
        return self._data['percent_formats']

    @property
    def scientific_formats(self):
        """Locale patterns for scientific number formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').scientific_formats[None]
        <NumberPattern u'#E0'>
        """
        return self._data['scientific_formats']

    # { Calendar Information and Date Formatting

    @property
    def periods(self):
        """Locale display names for day periods (AM/PM).

        >>> Locale('en', 'US').periods['am']
        u'AM'
        """
        try:
            return self._data['day_periods']['stand-alone']['wide']
        except KeyError:
            return {}

    @property
    def day_periods(self):
        """Locale display names for various day periods (not necessarily only AM/PM).

        These are not meant to be used without the relevant `day_period_rules`.
        """
        return self._data['day_periods']

    @property
    def day_period_rules(self):
        """Day period rules for the locale.  Used by `get_period_id`.
        """
        return self._data.get('day_period_rules', {})

    @property
    def days(self):
        """Locale display names for weekdays.

        >>> Locale('de', 'DE').days['format']['wide'][3]
        u'Donnerstag'
        """
        return self._data['days']

    @property
    def months(self):
        """Locale display names for months.

        >>> Locale('de', 'DE').months['format']['wide'][10]
        u'Oktober'
        """
        return self._data['months']

    @property
    def quarters(self):
        """Locale display names for quarters.

        >>> Locale('de', 'DE').quarters['format']['wide'][1]
        u'1. Quartal'
        """
        return self._data['quarters']

    @property
    def eras(self):
        """Locale display names for eras.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').eras['wide'][1]
        u'Anno Domini'
        >>> Locale('en', 'US').eras['abbreviated'][0]
        u'BC'
        """
        return self._data['eras']

    @property
    def time_zones(self):
        """Locale display names for time zones.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').time_zones['Europe/London']['long']['daylight']
        u'British Summer Time'
        >>> Locale('en', 'US').time_zones['America/St_Johns']['city']
        u'St. John\u2019s'
        """
        return self._data['time_zones']

    @property
    def meta_zones(self):
        """Locale display names for meta time zones.

        Meta time zones are basically groups of different Olson time zones that
        have the same GMT offset and daylight savings time.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').meta_zones['Europe_Central']['long']['daylight']
        u'Central European Summer Time'

        .. versionadded:: 0.9
        """
        return self._data['meta_zones']

    @property
    def zone_formats(self):
        """Patterns related to the formatting of time zones.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').zone_formats['fallback']
        u'%(1)s (%(0)s)'
        >>> Locale('pt', 'BR').zone_formats['region']
        u'Hor\\xe1rio %s'

        .. versionadded:: 0.9
        """
        return self._data['zone_formats']

    @property
    def first_week_day(self):
        """The first day of a week, with 0 being Monday.

        >>> Locale('de', 'DE').first_week_day
        0
        >>> Locale('en', 'US').first_week_day
        6
        """
        return self._data['week_data']['first_day']

    @property
    def weekend_start(self):
        """The day the weekend starts, with 0 being Monday.

        >>> Locale('de', 'DE').weekend_start
        5
        """
        return self._data['week_data']['weekend_start']

    @property
    def weekend_end(self):
        """The day the weekend ends, with 0 being Monday.

        >>> Locale('de', 'DE').weekend_end
        6
        """
        return self._data['week_data']['weekend_end']

    @property
    def min_week_days(self):
        """The minimum number of days in a week so that the week is counted as
        the first week of a year or month.

        >>> Locale('de', 'DE').min_week_days
        4
        """
        return self._data['week_data']['min_days']

    @property
    def date_formats(self):
        """Locale patterns for date formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').date_formats['short']
        <DateTimePattern u'M/d/yy'>
        >>> Locale('fr', 'FR').date_formats['long']
        <DateTimePattern u'd MMMM y'>
        """
        return self._data['date_formats']

    @property
    def time_formats(self):
        """Locale patterns for time formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en', 'US').time_formats['short']
        <DateTimePattern u'h:mm a'>
        >>> Locale('fr', 'FR').time_formats['long']
        <DateTimePattern u'HH:mm:ss z'>
        """
        return self._data['time_formats']

    @property
    def datetime_formats(self):
        """Locale patterns for datetime formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en').datetime_formats['full']
        u"{1} 'at' {0}"
        >>> Locale('th').datetime_formats['medium']
        u'{1} {0}'
        """
        return self._data['datetime_formats']

    @property
    def datetime_skeletons(self):
        """Locale patterns for formatting parts of a datetime.

        >>> Locale('en').datetime_skeletons['MEd']
        <DateTimePattern u'E, M/d'>
        >>> Locale('fr').datetime_skeletons['MEd']
        <DateTimePattern u'E dd/MM'>
        >>> Locale('fr').datetime_skeletons['H']
        <DateTimePattern u"HH 'h'">
        """
        return self._data['datetime_skeletons']

    @property
    def interval_formats(self):
        """Locale patterns for interval formatting.

        .. note:: The format of the value returned may change between
                  Babel versions.

        How to format date intervals in Finnish when the day is the
        smallest changing component:

        >>> Locale('fi_FI').interval_formats['MEd']['d']
        [u'E d. \u2013 ', u'E d.M.']

        .. seealso::

           The primary API to use this data is :py:func:`babel.dates.format_interval`.


        :rtype: dict[str, dict[str, list[str]]]
        """
        return self._data['interval_formats']

    @property
    def plural_form(self):
        """Plural rules for the locale.

        >>> Locale('en').plural_form(1)
        'one'
        >>> Locale('en').plural_form(0)
        'other'
        >>> Locale('fr').plural_form(0)
        'one'
        >>> Locale('ru').plural_form(100)
        'many'
        """
        return self._data.get('plural_form', _default_plural_rule)

    @property
    def list_patterns(self):
        """Patterns for generating lists

        .. note:: The format of the value returned may change between
                  Babel versions.

        >>> Locale('en').list_patterns['standard']['start']
        u'{0}, {1}'
        >>> Locale('en').list_patterns['standard']['end']
        u'{0}, and {1}'
        >>> Locale('en_GB').list_patterns['standard']['end']
        u'{0} and {1}'
        """
        return self._data['list_patterns']

    @property
    def ordinal_form(self):
        """Plural rules for the locale.

        >>> Locale('en').ordinal_form(1)
        'one'
        >>> Locale('en').ordinal_form(2)
        'two'
        >>> Locale('en').ordinal_form(3)
        'few'
        >>> Locale('fr').ordinal_form(2)
        'other'
        >>> Locale('ru').ordinal_form(100)
        'other'
        """
        return self._data.get('ordinal_form', _default_plural_rule)

    @property
    def measurement_systems(self):
        """Localized names for various measurement systems.

        >>> Locale('fr', 'FR').measurement_systems['US']
        u'am\\xe9ricain'
        >>> Locale('en', 'US').measurement_systems['US']
        u'US'

        """
        return self._data['measurement_systems']

    @property
    def character_order(self):
        """The text direction for the language.

        >>> Locale('de', 'DE').character_order
        'left-to-right'
        >>> Locale('ar', 'SA').character_order
        'right-to-left'
        """
        return self._data['character_order']

    @property
    def text_direction(self):
        """The text direction for the language in CSS short-hand form.

        >>> Locale('de', 'DE').text_direction
        'ltr'
        >>> Locale('ar', 'SA').text_direction
        'rtl'
        """
        return ''.join(word[0] for word in self.character_order.split('-'))

    @property
    def unit_display_names(self):
        """Display names for units of measurement.

        .. seealso::

           You may want to use :py:func:`babel.units.get_unit_name` instead.

        .. note:: The format of the value returned may change between
                  Babel versions.

        """
        return self._data['unit_display_names']


def default_locale(category=None, aliases=LOCALE_ALIASES):
    """Returns the system default locale for a given category, based on
    environment variables.

    >>> for name in ['LANGUAGE', 'LC_ALL', 'LC_CTYPE']:
    ...     os.environ[name] = ''
    >>> os.environ['LANG'] = 'fr_FR.UTF-8'
    >>> default_locale('LC_MESSAGES')
    'fr_FR'

    The "C" or "POSIX" pseudo-locales are treated as aliases for the
    "en_US_POSIX" locale:

    >>> os.environ['LC_MESSAGES'] = 'POSIX'
    >>> default_locale('LC_MESSAGES')
    'en_US_POSIX'

    The following fallbacks to the variable are always considered:

    - ``LANGUAGE``
    - ``LC_ALL``
    - ``LC_CTYPE``
    - ``LANG``

    :param category: one of the ``LC_XXX`` environment variable names
    :param aliases: a dictionary of aliases for locale identifiers
    """
    varnames = (category, 'LANGUAGE', 'LC_ALL', 'LC_CTYPE', 'LANG')
    for name in filter(None, varnames):
        locale = os.getenv(name)
        if locale:
            if name == 'LANGUAGE' and ':' in locale:
                # the LANGUAGE variable may contain a colon-separated list of
                # language codes; we just pick the language on the list
                locale = locale.split(':')[0]
            if locale.split('.')[0] in ('C', 'POSIX'):
                locale = 'en_US_POSIX'
            elif aliases and locale in aliases:
                locale = aliases[locale]
            try:
                return get_locale_identifier(parse_locale(locale))
            except ValueError:
                pass


def negotiate_locale(preferred, available, sep='_', aliases=LOCALE_ALIASES):
    """Find the best match between available and requested locale strings.

    >>> negotiate_locale(['de_DE', 'en_US'], ['de_DE', 'de_AT'])
    'de_DE'
    >>> negotiate_locale(['de_DE', 'en_US'], ['en', 'de'])
    'de'

    Case is ignored by the algorithm, the result uses the case of the preferred
    locale identifier:

    >>> negotiate_locale(['de_DE', 'en_US'], ['de_de', 'de_at'])
    'de_DE'

    >>> negotiate_locale(['de_DE', 'en_US'], ['de_de', 'de_at'])
    'de_DE'

    By default, some web browsers unfortunately do not include the territory
    in the locale identifier for many locales, and some don't even allow the
    user to easily add the territory. So while you may prefer using qualified
    locale identifiers in your web-application, they would not normally match
    the language-only locale sent by such browsers. To workaround that, this
    function uses a default mapping of commonly used langauge-only locale
    identifiers to identifiers including the territory:

    >>> negotiate_locale(['ja', 'en_US'], ['ja_JP', 'en_US'])
    'ja_JP'

    Some browsers even use an incorrect or outdated language code, such as "no"
    for Norwegian, where the correct locale identifier would actually be "nb_NO"
    (Bokmål) or "nn_NO" (Nynorsk). The aliases are intended to take care of
    such cases, too:

    >>> negotiate_locale(['no', 'sv'], ['nb_NO', 'sv_SE'])
    'nb_NO'

    You can override this default mapping by passing a different `aliases`
    dictionary to this function, or you can bypass the behavior althogher by
    setting the `aliases` parameter to `None`.

    :param preferred: the list of locale strings preferred by the user
    :param available: the list of locale strings available
    :param sep: character that separates the different parts of the locale
                strings
    :param aliases: a dictionary of aliases for locale identifiers
    """
    available = [a.lower() for a in available if a]
    for locale in preferred:
        ll = locale.lower()
        if ll in available:
            return locale
        if aliases:
            alias = aliases.get(ll)
            if alias:
                alias = alias.replace('_', sep)
                if alias.lower() in available:
                    return alias
        parts = locale.split(sep)
        if len(parts) > 1 and parts[0].lower() in available:
            return parts[0]
    return None


def parse_locale(identifier, sep='_'):
    """Parse a locale identifier into a tuple of the form ``(language,
    territory, script, variant)``.

    >>> parse_locale('zh_CN')
    ('zh', 'CN', None, None)
    >>> parse_locale('zh_Hans_CN')
    ('zh', 'CN', 'Hans', None)

    The default component separator is "_", but a different separator can be
    specified using the `sep` parameter:

    >>> parse_locale('zh-CN', sep='-')
    ('zh', 'CN', None, None)

    If the identifier cannot be parsed into a locale, a `ValueError` exception
    is raised:

    >>> parse_locale('not_a_LOCALE_String')
    Traceback (most recent call last):
      ...
    ValueError: 'not_a_LOCALE_String' is not a valid locale identifier

    Encoding information and locale modifiers are removed from the identifier:

    >>> parse_locale('it_IT@euro')
    ('it', 'IT', None, None)
    >>> parse_locale('en_US.UTF-8')
    ('en', 'US', None, None)
    >>> parse_locale('de_DE.iso885915@euro')
    ('de', 'DE', None, None)

    See :rfc:`4646` for more information.

    :param identifier: the locale identifier string
    :param sep: character that separates the different components of the locale
                identifier
    :raise `ValueError`: if the string does not appear to be a valid locale
                         identifier
    """
    if '.' in identifier:
        # this is probably the charset/encoding, which we don't care about
        identifier = identifier.split('.', 1)[0]
    if '@' in identifier:
        # this is a locale modifier such as @euro, which we don't care about
        # either
        identifier = identifier.split('@', 1)[0]

    parts = identifier.split(sep)
    lang = parts.pop(0).lower()
    if not lang.isalpha():
        raise ValueError('expected only letters, got %r' % lang)

    script = territory = variant = None
    if parts:
        if len(parts[0]) == 4 and parts[0].isalpha():
            script = parts.pop(0).title()

    if parts:
        if len(parts[0]) == 2 and parts[0].isalpha():
            territory = parts.pop(0).upper()
        elif len(parts[0]) == 3 and parts[0].isdigit():
            territory = parts.pop(0)

    if parts:
        if len(parts[0]) == 4 and parts[0][0].isdigit() or \
                len(parts[0]) >= 5 and parts[0][0].isalpha():
            variant = parts.pop()

    if parts:
        raise ValueError('%r is not a valid locale identifier' % identifier)

    return lang, territory, script, variant


def get_locale_identifier(tup, sep='_'):
    """The reverse of :func:`parse_locale`.  It creates a locale identifier out
    of a ``(language, territory, script, variant)`` tuple.  Items can be set to
    ``None`` and trailing ``None``\\s can also be left out of the tuple.

    >>> get_locale_identifier(('de', 'DE', None, '1999'))
    'de_DE_1999'

    .. versionadded:: 1.0

    :param tup: the tuple as returned by :func:`parse_locale`.
    :param sep: the separator for the identifier.
    """
    tup = tuple(tup[:4])
    lang, territory, script, variant = tup + (None,) * (4 - len(tup))
    return sep.join(filter(None, (lang, script, territory, variant)))




          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.api

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#          Francesco Bartoli <xbartolone@gmail.com>
#          Sander Schaminee <sander.schaminee@geocat.net>
#
# Copyright (c) 2021 Tom Kralidis
# Copyright (c) 2020 Francesco Bartoli
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================
""" Root level code of pygeoapi, parsing content provided by web framework.
Returns content from plugins and sets responses.
"""

import asyncio
from collections import OrderedDict
from copy import deepcopy
from datetime import datetime, timezone
from functools import partial
import json
import logging
import os
import re
from typing import Any, Tuple, Union
import urllib.parse
import uuid

from dateutil.parser import parse as dateparse
import pytz
from shapely.errors import WKTReadingError
from shapely.wkt import loads as shapely_loads

from pygeoapi import __version__, l10n
from pygeoapi.formatter.base import FormatterSerializationError
from pygeoapi.linked_data import (geojson2jsonld, jsonldify,
                                  jsonldify_collection)
from pygeoapi.log import setup_logger
from pygeoapi.process.base import ProcessorExecuteError
from pygeoapi.plugin import load_plugin, PLUGINS
from pygeoapi.provider.base import (
    ProviderGenericError, ProviderConnectionError, ProviderNotFoundError,
    ProviderInvalidQueryError, ProviderNoDataError, ProviderQueryError,
    ProviderItemNotFoundError, ProviderTypeError)

from pygeoapi.provider.tile import (ProviderTileNotFoundError,
                                    ProviderTileQueryError,
                                    ProviderTilesetIdNotFoundError)
from pygeoapi.models.cql import CQLModel
from pygeoapi.util import (dategetter, DATETIME_FORMAT,
                           filter_dict_by_key_value, get_provider_by_type,
                           get_provider_default, get_typed_value, JobStatus,
                           json_serial, render_j2_template, str2bool,
                           TEMPLATES, to_json)

LOGGER = logging.getLogger(__name__)

#: Return headers for requests (e.g:X-Powered-By)
HEADERS = {
    'Content-Type': 'application/json',
    'X-Powered-By': 'pygeoapi {}'.format(__version__)
}

F_JSON = 'json'
F_HTML = 'html'
F_JSONLD = 'jsonld'

#: Formats allowed for ?f= requests (order matters for complex MIME types)
FORMAT_TYPES = OrderedDict((
    (F_HTML, 'text/html'),
    (F_JSONLD, 'application/ld+json'),
    (F_JSON, 'application/json'),
))

#: Locale used for system responses (e.g. exceptions)
SYSTEM_LOCALE = l10n.Locale('en', 'US')

CONFORMANCE = [
    'http://www.opengis.net/spec/ogcapi-common-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-common-2/1.0/conf/collections',
    'http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/oas30',
    'http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/html',
    'http://www.opengis.net/spec/ogcapi-features-1/1.0/conf/geojson',
    'http://www.opengis.net/spec/ogcapi_coverages-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-coverages-1/1.0/conf/oas30',
    'http://www.opengis.net/spec/ogcapi-coverages-1/1.0/conf/html',
    'http://www.opengis.net/spec/ogcapi-coverages-1/1.0/conf/geodata-coverage',
    'http://www.opengis.net/spec/ogcapi-tiles-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-records-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-records-1/1.0/conf/sorting',
    'http://www.opengis.net/spec/ogcapi-records-1/1.0/conf/opensearch',
    'http://www.opengis.net/spec/ogcapi-records-1/1.0/conf/json',
    'http://www.opengis.net/spec/ogcapi-records-1/1.0/conf/html',
    'http://www.opengis.net/spec/ogcapi-processes-1/1.0/conf/ogc-process-description', # noqa
    'http://www.opengis.net/spec/ogcapi-processes-1/1.0/conf/core',
    'http://www.opengis.net/spec/ogcapi-processes-1/1.0/conf/json',
    'http://www.opengis.net/spec/ogcapi-processes-1/1.0/conf/oas30',
    'http://www.opengis.net/spec/ogcapi-edr-1/1.0/conf/core'
]

OGC_RELTYPES_BASE = 'http://www.opengis.net/def/rel/ogc/1.0'


[docs]def pre_process(func):
    """
    Decorator that transforms an incoming Request instance specific to the
    web framework (i.e. Flask or Starlette) into a generic :class:`APIRequest`
    instance.

    :param func: decorated function

    :returns: `func`
    """

    def inner(*args):
        cls, req_in = args[:2]
        req_out = APIRequest.with_data(req_in, getattr(cls, 'locales', set()))
        if len(args) > 2:
            return func(cls, req_out, *args[2:])
        else:
            return func(cls, req_out)

    return inner



[docs]class APIRequest:
    """
    Transforms an incoming server-specific Request into an object
    with some generic helper methods and properties.

    .. note::   Typically, this instance is created automatically by the
                :func:`pre_process` decorator. **Every** API method that has
                been routed to a REST endpoint should be decorated by the
                :func:`pre_process` function.
                Therefore, **all** routed API methods should at least have 1
                argument that holds the (transformed) request.

    The following example API method will:

    - transform the incoming Flask/Starlette `Request` into an `APIRequest`
      using the :func:`pre_process` decorator;
    - call :meth:`is_valid` to check if the incoming request was valid, i.e.
      that the user requested a valid output format or no format at all
      (which means the default format);
    - call :meth:`API.get_format_exception` if the requested format was
      invalid;
    - create a `dict` with the appropriate `Content-Type` header for the
      requested format and a `Content-Language` header if any specific language
      was requested.

    .. code-block:: python

       @pre_process
       def example_method(self, request: Union[APIRequest, Any], custom_arg):
          if not request.is_valid():
             return self.get_format_exception(request)

          headers = request.get_response_headers()

          # generate response_body here

          return headers, 200, response_body


    The following example API method is similar as the one above, but will also
    allow the user to request a non-standard format (e.g. ``f=xml``).
    If `xml` was requested, we set the `Content-Type` ourselves. For the
    standard formats, the `APIRequest` object sets the `Content-Type`.

    .. code-block:: python

       @pre_process
       def example_method(self, request: Union[APIRequest, Any], custom_arg):
          if not request.is_valid(['xml']):
             return self.get_format_exception(request)

          content_type = 'application/xml' if request.format == 'xml' else None
          headers = request.get_response_headers(content_type)

          # generate response_body here

          return headers, 200, response_body

    Note that you don't *have* to call :meth:`is_valid`, but that you can also
    perform a custom check on the requested output format by looking at the
    :attr:`format` property.
    Other query parameters are available through the :attr:`params` property as
    a `dict`. The request body is available through the :attr:`data` property.

    .. note::   If the request data (body) is important, **always** create a
                new `APIRequest` instance using the :meth:`with_data` factory
                method.
                The :func:`pre_process` decorator will use this automatically.

    :param request:             The web platform specific Request instance.
    :param supported_locales:   List or set of supported Locale instances.
    """
[docs]    def __init__(self, request, supported_locales):
        # Set default request data
        self._data = b''

        # Copy request query parameters
        self._args = self._get_params(request)

        # Get path info
        if hasattr(request, 'scope'):
            self._path_info = request.scope['path'].strip('/')
        elif hasattr(request.headers, 'environ'):
            self._path_info = request.headers.environ['PATH_INFO'].strip('/')

        # Extract locale from params or headers
        self._raw_locale, self._locale = self._get_locale(request.headers,
                                                          supported_locales)

        # Determine format
        self._format = self._get_format(request.headers)

        # Get received headers
        self._headers = self.get_request_headers(request.headers)


[docs]    @classmethod
    def with_data(cls, request, supported_locales) -> 'APIRequest':
        """
        Factory class method to create an `APIRequest` instance with data.

        If the request body is required, an `APIRequest` should always be
        instantiated using this class method. The reason for this is, that the
        Starlette request body needs to be awaited (async), which cannot be
        achieved in the :meth:`__init__` method of the `APIRequest`.
        However, `APIRequest` can still be initialized using :meth:`__init__`,
        but then the :attr:`data` property value will always be empty.

        :param request:             The web platform specific Request instance.
        :param supported_locales:   List or set of supported Locale instances.
        :returns:                   An `APIRequest` instance with data.
        """

        api_req = cls(request, supported_locales)
        if hasattr(request, 'data'):
            # Set data from Flask request
            api_req._data = request.data
        elif hasattr(request, 'body'):
            try:
                import nest_asyncio
                nest_asyncio.apply()
                # Set data from Starlette request after async
                # coroutine completion
                # TODO: this now blocks, but once Flask v2 with async support
                # has been implemented, with_data() can become async too
                loop = asyncio.get_event_loop()
                api_req._data = loop.run_until_complete(request.body())
            except ModuleNotFoundError:
                LOGGER.error("Module nest-asyncio not found")
        return api_req


[docs]    @staticmethod
    def _get_params(request):
        """
        Extracts the query parameters from the `Request` object.

        :param request: A Flask or Starlette Request instance
        :returns: `ImmutableMultiDict` or empty `dict`
        """

        if hasattr(request, 'args'):
            # Return ImmutableMultiDict from Flask request
            return request.args
        elif hasattr(request, 'query_params'):
            # Return ImmutableMultiDict from Starlette request
            return request.query_params
        LOGGER.debug('No query parameters found')
        return {}


[docs]    def _get_locale(self, headers, supported_locales):
        """
        Detects locale from "lang=<language>" param or `Accept-Language`
        header. Returns a tuple of (raw, locale) if found in params or headers.
        Returns a tuple of (raw default, default locale) if not found.

        :param headers: A dict with Request headers
        :param supported_locales: List or set of supported Locale instances
        :returns: A tuple of (str, Locale)
        """

        raw = None
        try:
            default_locale = l10n.str2locale(supported_locales[0])
        except (TypeError, IndexError, l10n.LocaleError) as err:
            # This should normally not happen, since the API class already
            # loads the supported languages from the config, which raises
            # a LocaleError if any of these languages are invalid.
            LOGGER.error(err)
            raise ValueError(f"{self.__class__.__name__} must be initialized"
                             f"with a list of valid supported locales")

        for func, mapping in ((l10n.locale_from_params, self._args),
                              (l10n.locale_from_headers, headers)):
            loc_str = func(mapping)
            if loc_str:
                if not raw:
                    # This is the first-found locale string: set as raw
                    raw = loc_str
                # Check if locale string is a good match for the UI
                loc = l10n.best_match(loc_str, supported_locales)
                is_override = func is l10n.locale_from_params
                if loc != default_locale or is_override:
                    return raw, loc

        return raw, default_locale


[docs]    def _get_format(self, headers) -> Union[str, None]:
        """
        Get `Request` format type from query parameters or headers.

        :param headers: Dict of Request headers
        :returns: format value or None if not found/specified
        """

        # Optional f=html or f=json query param
        # Overrides Accept header and might differ from FORMAT_TYPES
        format_ = (self._args.get('f') or '').strip()
        if format_:
            return format_

        # Format not specified: get from Accept headers (MIME types)
        # e.g. format_ = 'text/html'
        for h in (v.strip() for k, v in headers.items() if k.lower() == 'accept'):  # noqa
            for fmt, mime in FORMAT_TYPES.items():
                # basic support for complex types (i.e. with "q=0.x")
                types_ = (t.split(';')[0].strip() for t in h.split(',') if t)
                if mime.strip() in types_:
                    format_ = fmt
                    break

        return format_ or None


    @property
    def data(self) -> bytes:
        """Returns the additional data send with the Request (bytes)"""
        return self._data

    @property
    def params(self) -> dict:
        """Returns the Request query parameters dict"""
        return self._args

    @property
    def path_info(self) -> str:
        """Returns the web server request path info part"""
        return self._path_info

    @property
    def locale(self) -> l10n.Locale:
        """
        Returns the user-defined locale from the request object.
        If no locale has been defined or if it is invalid,
        the default server locale is returned.

        .. note::   The locale here determines the language in which pygeoapi
                    should return its responses. This may not be the language
                    that the user requested. It may also not be the language
                    that is supported by a collection provider, for example.
                    For this reason, you should pass the `raw_locale` property
                    to the :func:`l10n.get_plugin_locale` function, so that
                    the best match for the provider can be determined.

        :returns: babel.core.Locale
        """

        return self._locale

    @property
    def raw_locale(self) -> Union[str, None]:
        """
        Returns the raw locale string from the `Request` object.
        If no "lang" query parameter or `Accept-Language` header was found,
        `None` is returned.
        Pass this value to the :func:`l10n.get_plugin_locale` function to let
        the provider determine a best match for the locale, which may be
        different from the locale used by pygeoapi's UI.

        :returns: a locale string or None
        """

        return self._raw_locale

    @property
    def format(self) -> Union[str, None]:
        """
        Returns the content type format from the
        request query parameters or headers.

        :returns: Format name or None
        """

        return self._format

    @property
    def headers(self) -> dict:
        """
        Returns the dictionary of the headers from
        the request.

        :returns: Request headers dictionary
        """

        return self._headers

[docs]    def get_linkrel(self, format_: str) -> str:
        """
        Returns the hyperlink relationship (rel) attribute value for
        the given API format string.

        The string is compared against the request format and if it matches,
        the value 'self' is returned. Otherwise, 'alternate' is returned.
        However, if `format_` is 'json' and *no* request format was found,
        the relationship 'self' is returned as well (JSON is the default).

        :param format_: The format to compare the request format against.
        :returns: A string 'self' or 'alternate'.
        """

        fmt = format_.lower()
        if fmt == self._format or (fmt == F_JSON and not self._format):
            return 'self'
        return 'alternate'


[docs]    def is_valid(self, additional_formats=None) -> bool:
        """
        Returns True if:
            - the format is not set (None)
            - the requested format is supported
            - the requested format exists in a list if additional formats

        .. note::   Format names are matched in a case-insensitive manner.

        :param additional_formats: Optional additional supported formats list

        :returns: bool
        """

        if not self._format:
            return True
        if self._format in FORMAT_TYPES.keys():
            return True
        if self._format in (f.lower() for f in (additional_formats or ())):
            return True
        return False


[docs]    def get_response_headers(self, force_lang: l10n.Locale = None,
                             force_type: str = None) -> dict:
        """
        Prepares and returns a dictionary with Response object headers.

        This method always adds a 'Content-Language' header, where the value
        is determined by the 'lang' query parameter or 'Accept-Language'
        header from the request.
        If no language was requested, the default pygeoapi language is used,
        unless a `force_lang` override was specified (see notes below).

        A 'Content-Type' header is also always added to the response.
        If the user does not specify `force_type`, the header is based on
        the `format` APIRequest property. If that is invalid, the default MIME
        type `application/json` is used.

        ..note::    If a `force_lang` override is applied, that language
                    is always set as the 'Content-Language', regardless of
                    a 'lang' query parameter or 'Accept-Language' header.
                    If an API response always needs to be in the same
                    language, 'force_lang' should be set to that language.

        :param force_lang: An optional Content-Language header override.
        :param force_type: An optional Content-Type header override.
        :returns: A header dict
        """

        headers = HEADERS.copy()
        l10n.set_response_language(headers, force_lang or self._locale)
        if force_type:
            # Set custom MIME type if specified
            headers['Content-Type'] = force_type
        elif self.is_valid() and self._format:
            # Set MIME type for valid formats
            headers['Content-Type'] = FORMAT_TYPES[self._format]
        return headers


[docs]    def get_request_headers(self, headers) -> dict:
        """
        Obtains and returns a dictionary with Request object headers.

        This method adds the headers of the original request and
        makes them available to the API object.

        :returns: A header dict
        """

        headers_ = {item[0]: item[1] for item in headers.items()}
        return headers_




[docs]class API:
    """API object"""

[docs]    def __init__(self, config):
        """
        constructor

        :param config: configuration dict

        :returns: `pygeoapi.API` instance
        """

        self.config = config
        self.config['server']['url'] = self.config['server']['url'].rstrip('/')

        # Process language settings (first locale is default!)
        self.locales = l10n.get_locales(config)
        self.default_locale = self.locales[0]

        if 'templates' not in self.config['server']:
            self.config['server']['templates'] = TEMPLATES

        if 'pretty_print' not in self.config['server']:
            self.config['server']['pretty_print'] = False

        self.pretty_print = self.config['server']['pretty_print']

        setup_logger(self.config['logging'])

        # TODO: add as decorator
        if 'manager' in self.config['server']:
            manager_def = self.config['server']['manager']
        else:
            LOGGER.info('No process manager defined; starting dummy manager')
            manager_def = {
                'name': 'Dummy',
                'connection': None,
                'output_dir': None
            }

        LOGGER.debug('Loading process manager {}'.format(manager_def['name']))
        self.manager = load_plugin('process_manager', manager_def)
        LOGGER.info('Process manager plugin loaded')


    @pre_process
    @jsonldify
    def landing_page(self,
                     request: Union[APIRequest, Any]) -> Tuple[dict, int, str]:
        """
        Provide API landing page

        :param request: A request object

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)

        fcm = {
            'links': [],
            'title': l10n.translate(
                self.config['metadata']['identification']['title'],
                request.locale),
            'description':
                l10n.translate(
                    self.config['metadata']['identification']['description'],
                    request.locale)
        }

        LOGGER.debug('Creating links')
        # TODO: put title text in config or translatable files?
        fcm['links'] = [{
            'rel': request.get_linkrel(F_JSON),
            'type': FORMAT_TYPES[F_JSON],
            'title': 'This document as JSON',
            'href': '{}?f={}'.format(self.config['server']['url'], F_JSON)
        }, {
            'rel': request.get_linkrel(F_JSONLD),
            'type': FORMAT_TYPES[F_JSONLD],
            'title': 'This document as RDF (JSON-LD)',
            'href': '{}?f={}'.format(self.config['server']['url'], F_JSONLD)
        }, {
            'rel': request.get_linkrel(F_HTML),
            'type': FORMAT_TYPES[F_HTML],
            'title': 'This document as HTML',
            'href': '{}?f={}'.format(self.config['server']['url'], F_HTML),
            'hreflang': self.default_locale
        }, {
            'rel': 'service-desc',
            'type': 'application/vnd.oai.openapi+json;version=3.0',
            'title': 'The OpenAPI definition as JSON',
            'href': '{}/openapi'.format(self.config['server']['url'])
        }, {
            'rel': 'service-doc',
            'type': FORMAT_TYPES[F_HTML],
            'title': 'The OpenAPI definition as HTML',
            'href': '{}/openapi?f={}'.format(self.config['server']['url'],
                                             F_HTML),
            'hreflang': self.default_locale
        }, {
            'rel': 'conformance',
            'type': FORMAT_TYPES[F_JSON],
            'title': 'Conformance',
            'href': '{}/conformance'.format(self.config['server']['url'])
        }, {
            'rel': 'data',
            'type': FORMAT_TYPES[F_JSON],
            'title': 'Collections',
            'href': '{}/collections'.format(self.config['server']['url'])
        }]

        headers = request.get_response_headers()
        if request.format == F_HTML:  # render

            fcm['processes'] = False
            fcm['stac'] = False

            if filter_dict_by_key_value(self.config['resources'],
                                        'type', 'process'):
                fcm['processes'] = True

            if filter_dict_by_key_value(self.config['resources'],
                                        'type', 'stac-collection'):
                fcm['stac'] = True

            content = render_j2_template(self.config, 'landing_page.html', fcm,
                                         request.locale)
            return headers, 200, content

        if request.format == F_JSONLD:
            return headers, 200, to_json(self.fcmld, self.pretty_print)

        return headers, 200, to_json(fcm, self.pretty_print)

    @pre_process
    def openapi(self, request: Union[APIRequest, Any],
                openapi) -> Tuple[dict, int, str]:
        """
        Provide OpenAPI document

        :param request: A request object
        :param openapi: dict of OpenAPI definition

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)

        headers = request.get_response_headers()

        if request.format == F_HTML:
            template = 'openapi/swagger.html'
            if request._args.get('ui') == 'redoc':
                template = 'openapi/redoc.html'

            path = '/'.join([self.config['server']['url'].rstrip('/'),
                            'openapi'])
            data = {
                'openapi-document-path': path
            }
            content = render_j2_template(self.config, template, data,
                                         request.locale)
            return headers, 200, content

        headers['Content-Type'] = 'application/vnd.oai.openapi+json;version=3.0'  # noqa

        if isinstance(openapi, dict):
            return headers, 200, to_json(openapi, self.pretty_print)
        else:
            return headers, 200, openapi

    @pre_process
    def conformance(self,
                    request: Union[APIRequest, Any]) -> Tuple[dict, int, str]:
        """
        Provide conformance definition

        :param request: A request object

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)

        conformance = {
            'conformsTo': CONFORMANCE
        }

        headers = request.get_response_headers()
        if request.format == F_HTML:  # render
            content = render_j2_template(self.config, 'conformance.html',
                                         conformance, request.locale)
            return headers, 200, content

        return headers, 200, to_json(conformance, self.pretty_print)

    @pre_process
    @jsonldify
    def describe_collections(self, request: Union[APIRequest, Any],
                             dataset=None) -> Tuple[dict, int, str]:
        """
        Provide collection metadata

        :param request: A request object
        :param dataset: name of collection

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        fcm = {
            'collections': [],
            'links': []
        }

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if all([dataset is not None, dataset not in collections.keys()]):
            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Creating collections')
        for k, v in collections.items():
            collection_data = get_provider_default(v['providers'])
            collection_data_type = collection_data['type']

            collection_data_format = None

            if 'format' in collection_data:
                collection_data_format = collection_data['format']

            collection = {
                'id': k,
                'title': l10n.translate(v['title'], request.locale),
                'description': l10n.translate(v['description'], request.locale),  # noqa
                'keywords': l10n.translate(v['keywords'], request.locale),
                'links': []
            }

            bbox = v['extents']['spatial']['bbox']
            # The output should be an array of bbox, so if the user only
            # provided a single bbox, wrap it in a array.
            if not isinstance(bbox[0], list):
                bbox = [bbox]
            collection['extent'] = {
                'spatial': {
                    'bbox': bbox
                }
            }
            if 'crs' in v['extents']['spatial']:
                collection['extent']['spatial']['crs'] = \
                    v['extents']['spatial']['crs']

            t_ext = v.get('extents', {}).get('temporal', {})
            if t_ext:
                begins = dategetter('begin', t_ext)
                ends = dategetter('end', t_ext)
                collection['extent']['temporal'] = {
                    'interval': [[begins, ends]]
                }
                if 'trs' in t_ext:
                    collection['extent']['temporal']['trs'] = t_ext['trs']

            for link in l10n.translate(v['links'], request.locale):
                lnk = {
                    'type': link['type'],
                    'rel': link['rel'],
                    'title': link['title'],
                    'href': link['href']
                }
                if 'hreflang' in link:
                    lnk['hreflang'] = link['hreflang']

                collection['links'].append(lnk)

            # TODO: provide translations
            LOGGER.debug('Adding JSON and HTML link relations')
            collection['links'].append({
                'type': FORMAT_TYPES[F_JSON],
                'rel': request.get_linkrel(F_JSON),
                'title': 'This document as JSON',
                'href': '{}/collections/{}?f={}'.format(
                    self.config['server']['url'], k, F_JSON)
            })
            collection['links'].append({
                'type': FORMAT_TYPES[F_JSONLD],
                'rel': request.get_linkrel(F_JSONLD),
                'title': 'This document as RDF (JSON-LD)',
                'href': '{}/collections/{}?f={}'.format(
                    self.config['server']['url'], k, F_JSONLD)
            })
            collection['links'].append({
                'type': FORMAT_TYPES[F_HTML],
                'rel': request.get_linkrel(F_HTML),
                'title': 'This document as HTML',
                'href': '{}/collections/{}?f={}'.format(
                    self.config['server']['url'], k, F_HTML)
            })

            if collection_data_type in ['feature', 'record']:
                # TODO: translate
                collection['itemType'] = collection_data_type
                LOGGER.debug('Adding feature/record based links')
                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': 'queryables',
                    'title': 'Queryables for this collection as JSON',
                    'href': '{}/collections/{}/queryables?f={}'.format(
                        self.config['server']['url'], k, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': 'queryables',
                    'title': 'Queryables for this collection as HTML',
                    'href': '{}/collections/{}/queryables?f={}'.format(
                        self.config['server']['url'], k, F_HTML)
                })
                collection['links'].append({
                    'type': 'application/geo+json',
                    'rel': 'items',
                    'title': 'items as GeoJSON',
                    'href': '{}/collections/{}/items?f={}'.format(
                        self.config['server']['url'], k, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSONLD],
                    'rel': 'items',
                    'title': 'items as RDF (GeoJSON-LD)',
                    'href': '{}/collections/{}/items?f={}'.format(
                        self.config['server']['url'], k, F_JSONLD)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': 'items',
                    'title': 'Items as HTML',
                    'href': '{}/collections/{}/items?f={}'.format(
                        self.config['server']['url'], k, F_HTML)
                })

            elif collection_data_type == 'coverage':
                # TODO: translate
                LOGGER.debug('Adding coverage based links')
                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': 'collection',
                    'title': 'Detailed Coverage metadata in JSON',
                    'href': '{}/collections/{}?f={}'.format(
                        self.config['server']['url'], k, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': 'collection',
                    'title': 'Detailed Coverage metadata in HTML',
                    'href': '{}/collections/{}?f={}'.format(
                        self.config['server']['url'], k, F_HTML)
                })
                coverage_url = '{}/collections/{}/coverage'.format(
                        self.config['server']['url'], k)

                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': '{}/coverage-domainset'.format(OGC_RELTYPES_BASE),
                    'title': 'Coverage domain set of collection in JSON',
                    'href': '{}/domainset?f={}'.format(coverage_url, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': '{}/coverage-domainset'.format(OGC_RELTYPES_BASE),
                    'title': 'Coverage domain set of collection in HTML',
                    'href': '{}/domainset?f={}'.format(coverage_url, F_HTML)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': '{}/coverage-rangetype'.format(OGC_RELTYPES_BASE),
                    'title': 'Coverage range type of collection in JSON',
                    'href': '{}/rangetype?f={}'.format(coverage_url, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': '{}/coverage-rangetype'.format(OGC_RELTYPES_BASE),
                    'title': 'Coverage range type of collection in HTML',
                    'href': '{}/rangetype?f={}'.format(coverage_url, F_HTML)
                })
                collection['links'].append({
                    'type': 'application/prs.coverage+json',
                    'rel': '{}/coverage'.format(OGC_RELTYPES_BASE),
                    'title': 'Coverage data',
                    'href': '{}/collections/{}/coverage?f={}'.format(
                        self.config['server']['url'], k, F_JSON)
                })
                if collection_data_format is not None:
                    collection['links'].append({
                        'type': collection_data_format['mimetype'],
                        'rel': '{}/coverage'.format(OGC_RELTYPES_BASE),
                        'title': 'Coverage data as {}'.format(
                            collection_data_format['name']),
                        'href': '{}/collections/{}/coverage?f={}'.format(
                            self.config['server']['url'], k,
                            collection_data_format['name'])
                    })
                if dataset is not None:
                    LOGGER.debug('Creating extended coverage metadata')
                    try:
                        provider_def = get_provider_by_type(
                            self.config['resources'][k]['providers'],
                            'coverage')
                        p = load_plugin('provider', provider_def)
                    except ProviderConnectionError:
                        msg = 'connection error (check logs)'
                        return self.get_exception(500, headers, request.format,
                                                  'NoApplicableCode', msg)
                    except ProviderTypeError:
                        pass
                    else:
                        collection['crs'] = [p.crs]
                        collection['domainset'] = p.get_coverage_domainset()
                        collection['rangetype'] = p.get_coverage_rangetype()

            try:
                tile = get_provider_by_type(v['providers'], 'tile')
            except ProviderTypeError:
                tile = None

            if tile:
                # TODO: translate
                LOGGER.debug('Adding tile links')
                collection['links'].append({
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': 'tiles',
                    'title': 'Tiles as JSON',
                    'href': '{}/collections/{}/tiles?f={}'.format(
                        self.config['server']['url'], k, F_JSON)
                })
                collection['links'].append({
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': 'tiles',
                    'title': 'Tiles as HTML',
                    'href': '{}/collections/{}/tiles?f={}'.format(
                        self.config['server']['url'], k, F_HTML)
                })

            try:
                edr = get_provider_by_type(v['providers'], 'edr')
            except ProviderTypeError:
                edr = None

            if edr and dataset is not None:
                # TODO: translate
                LOGGER.debug('Adding EDR links')
                try:
                    p = load_plugin('provider', get_provider_by_type(
                        self.config['resources'][dataset]['providers'], 'edr'))
                    parameters = p.get_fields()
                    if parameters:
                        collection['parameter-names'] = {}
                        for f in parameters['field']:
                            collection['parameter-names'][f['id']] = f

                    for qt in p.get_query_types():
                        collection['links'].append({
                            'type': 'text/json',
                            'rel': 'data',
                            'title': '{} query for this collection as JSON'.format(qt),  # noqa
                            'href': '{}/collections/{}/{}?f={}'.format(
                                self.config['server']['url'], k, qt, F_JSON)
                        })
                        collection['links'].append({
                            'type': FORMAT_TYPES[F_HTML],
                            'rel': 'data',
                            'title': '{} query for this collection as HTML'.format(qt),  # noqa
                            'href': '{}/collections/{}/{}?f={}'.format(
                                self.config['server']['url'], k, qt, F_HTML)
                        })
                except ProviderConnectionError:
                    msg = 'connection error (check logs)'
                    return self.get_exception(
                        500, headers, request.format, 'NoApplicableCode', msg)
                except ProviderTypeError:
                    pass

            if dataset is not None and k == dataset:
                fcm = collection
                break

            fcm['collections'].append(collection)

        if dataset is None:
            # TODO: translate
            fcm['links'].append({
                'type': FORMAT_TYPES[F_JSON],
                'rel': request.get_linkrel(F_JSON),
                'title': 'This document as JSON',
                'href': '{}/collections?f={}'.format(
                    self.config['server']['url'], F_JSON)
            })
            fcm['links'].append({
                'type': FORMAT_TYPES[F_JSONLD],
                'rel': request.get_linkrel(F_JSONLD),
                'title': 'This document as RDF (JSON-LD)',
                'href': '{}/collections?f={}'.format(
                    self.config['server']['url'], F_JSONLD)
            })
            fcm['links'].append({
                'type': FORMAT_TYPES[F_HTML],
                'rel': request.get_linkrel(F_HTML),
                'title': 'This document as HTML',
                'href': '{}/collections?f={}'.format(
                    self.config['server']['url'], F_HTML)
            })

        if request.format == F_HTML:  # render
            if dataset is not None:
                content = render_j2_template(self.config,
                                             'collections/collection.html',
                                             fcm, request.locale)
            else:
                content = render_j2_template(self.config,
                                             'collections/index.html', fcm,
                                             request.locale)

            return headers, 200, content

        if request.format == F_JSONLD:
            jsonld = self.fcmld.copy()
            if dataset is not None:
                jsonld['dataset'] = jsonldify_collection(self, fcm,
                                                         request.locale)
            else:
                jsonld['dataset'] = [
                    jsonldify_collection(self, c, request.locale)
                    for c in fcm.get('collections', [])
                ]
            return headers, 200, to_json(jsonld, self.pretty_print)

        return headers, 200, to_json(fcm, self.pretty_print)

    @pre_process
    @jsonldify
    def get_collection_queryables(self, request: Union[APIRequest, Any],
                                  dataset=None) -> Tuple[dict, int, str]:
        """
        Provide collection queryables

        :param request: A request object
        :param dataset: name of collection

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        if any([dataset is None,
                dataset not in self.config['resources'].keys()]):

            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Creating collection queryables')
        try:
            LOGGER.debug('Loading feature provider')
            p = load_plugin('provider', get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'feature'))
        except ProviderTypeError:
            LOGGER.debug('Loading record provider')
            p = load_plugin('provider', get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'record'))
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        queryables = {
            'type': 'object',
            'title': l10n.translate(
                self.config['resources'][dataset]['title'], request.locale),
            'properties': {},
            '$schema': 'http://json-schema.org/draft/2019-09/schema',
            '$id': '{}/collections/{}/queryables'.format(
                self.config['server']['url'], dataset)
        }

        if p.fields:
            queryables['properties']['geometry'] = {
                '$ref': 'https://geojson.org/schema/Geometry.json'
            }

        for k, v in p.fields.items():
            show_field = False
            if p.properties:
                if k in p.properties:
                    show_field = True
            else:
                show_field = True

            if show_field:
                queryables['properties'][k] = {
                    'title': k,
                    'type': v['type']
                }
                if 'values' in v:
                    queryables['properties'][k]['enum'] = v['values']

        if request.format == F_HTML:  # render
            queryables['title'] = l10n.translate(
                self.config['resources'][dataset]['title'], request.locale)
            content = render_j2_template(self.config,
                                         'collections/queryables.html',
                                         queryables, request.locale)

            return headers, 200, content

        return headers, 200, to_json(queryables, self.pretty_print)

    @pre_process
    def get_collection_items(
            self, request: Union[APIRequest, Any],
            dataset) -> Tuple[dict, int, str]:
        """
        Queries collection

        :param request: A request object
        :param dataset: dataset name

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid(PLUGINS['formatter'].keys()):
            return self.get_format_exception(request)

        # Set Content-Language to system locale until provider locale
        # has been determined
        headers = request.get_response_headers(SYSTEM_LOCALE)

        properties = []
        reserved_fieldnames = ['bbox', 'f', 'lang', 'limit', 'startindex',
                               'resulttype', 'datetime', 'sortby',
                               'properties', 'skipGeometry', 'q']

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if dataset not in collections.keys():
            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Processing query parameters')

        LOGGER.debug('Processing startindex parameter')
        try:
            startindex = int(request.params.get('startindex'))
            if startindex < 0:
                msg = 'startindex value should be positive or zero'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        except TypeError as err:
            LOGGER.warning(err)
            startindex = 0
        except ValueError:
            msg = 'startindex value should be an integer'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing limit parameter')
        try:
            limit = int(request.params.get('limit'))
            # TODO: We should do more validation, against the min and max
            #       allowed by the server configuration
            if limit <= 0:
                msg = 'limit value should be strictly positive'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        except TypeError as err:
            LOGGER.warning(err)
            limit = int(self.config['server']['limit'])
        except ValueError:
            msg = 'limit value should be an integer'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        resulttype = request.params.get('resulttype') or 'results'

        LOGGER.debug('Processing bbox parameter')

        bbox = request.params.get('bbox')

        if bbox is None:
            bbox = []
        else:
            try:
                bbox = validate_bbox(bbox)
            except ValueError as err:
                msg = str(err)
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing datetime parameter')
        datetime_ = request.params.get('datetime')
        try:
            datetime_ = validate_datetime(collections[dataset]['extents'],
                                          datetime_)
        except ValueError as err:
            msg = str(err)
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('processing q parameter')
        q = request.params.get('q') or None

        LOGGER.debug('Loading provider')

        try:
            provider_def = get_provider_by_type(
                collections[dataset]['providers'], 'feature')
            p = load_plugin('provider', provider_def)
        except ProviderTypeError:
            try:
                provider_def = get_provider_by_type(
                    collections[dataset]['providers'], 'record')
                p = load_plugin('provider', provider_def)
            except ProviderTypeError:
                msg = 'Invalid provider type'
                return self.get_exception(
                    400, headers, request.format, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        LOGGER.debug('processing property parameters')
        for k, v in request.params.items():
            if k not in reserved_fieldnames and k not in p.fields.keys():
                msg = 'unknown query parameter: {}'.format(k)
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
            elif k not in reserved_fieldnames and k in list(p.fields.keys()):
                LOGGER.debug('Add property filter {}={}'.format(k, v))
                properties.append((k, v))

        LOGGER.debug('processing sort parameter')
        val = request.params.get('sortby')

        if val is not None:
            sortby = []
            sorts = val.split(',')
            for s in sorts:
                prop = s
                order = '+'
                if s[0] in ['+', '-']:
                    order = s[0]
                    prop = s[1:]

                if prop not in p.fields.keys():
                    msg = 'bad sort property'
                    return self.get_exception(
                        400, headers, request.format,
                        'InvalidParameterValue', msg)

                sortby.append({'property': prop, 'order': order})
        else:
            sortby = []

        LOGGER.debug('processing properties parameter')
        val = request.params.get('properties')

        if val is not None:
            select_properties = val.split(',')
            properties_to_check = set(p.properties) | set(p.fields.keys())

            if (len(list(set(select_properties) -
                         set(properties_to_check))) > 0):
                msg = 'unknown properties specified'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        else:
            select_properties = []

        LOGGER.debug('processing skipGeometry parameter')
        val = request.params.get('skipGeometry')
        if val is not None:
            skip_geometry = str2bool(val)
        else:
            skip_geometry = False

        # Get provider locale (if any)
        prv_locale = l10n.get_plugin_locale(provider_def, request.raw_locale)

        LOGGER.debug('Querying provider')
        LOGGER.debug('startindex: {}'.format(startindex))
        LOGGER.debug('limit: {}'.format(limit))
        LOGGER.debug('resulttype: {}'.format(resulttype))
        LOGGER.debug('sortby: {}'.format(sortby))
        LOGGER.debug('bbox: {}'.format(bbox))
        LOGGER.debug('datetime: {}'.format(datetime_))
        LOGGER.debug('properties: {}'.format(properties))
        LOGGER.debug('select properties: {}'.format(select_properties))
        LOGGER.debug('skipGeometry: {}'.format(skip_geometry))
        LOGGER.debug('language: {}'.format(prv_locale))
        LOGGER.debug('q: {}'.format(q))

        try:
            content = p.query(startindex=startindex, limit=limit,
                              resulttype=resulttype, bbox=bbox,
                              datetime_=datetime_, properties=properties,
                              sortby=sortby,
                              select_properties=select_properties,
                              skip_geometry=skip_geometry,
                              q=q, language=prv_locale)
        except ProviderConnectionError as err:
            LOGGER.error(err)
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError as err:
            LOGGER.error(err)
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderGenericError as err:
            LOGGER.error(err)
            msg = 'generic error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        serialized_query_params = ''
        for k, v in request.params.items():
            if k not in ('f', 'startindex'):
                serialized_query_params += '&'
                serialized_query_params += urllib.parse.quote(k, safe='')
                serialized_query_params += '='
                serialized_query_params += urllib.parse.quote(str(v), safe=',')

        # TODO: translate titles
        content['links'] = [{
            'type': 'application/geo+json',
            'rel': request.get_linkrel(F_JSON),
            'title': 'This document as GeoJSON',
            'href': '{}/collections/{}/items?f={}{}'.format(
                self.config['server']['url'], dataset, F_JSON,
                serialized_query_params)
        }, {
            'rel': request.get_linkrel(F_JSONLD),
            'type': FORMAT_TYPES[F_JSONLD],
            'title': 'This document as RDF (JSON-LD)',
            'href': '{}/collections/{}/items?f={}{}'.format(
                self.config['server']['url'], dataset, F_JSONLD,
                serialized_query_params)
        }, {
            'type': FORMAT_TYPES[F_HTML],
            'rel': request.get_linkrel(F_HTML),
            'title': 'This document as HTML',
            'href': '{}/collections/{}/items?f={}{}'.format(
                self.config['server']['url'], dataset, F_HTML,
                serialized_query_params)
        }]

        if startindex > 0:
            prev = max(0, startindex - limit)
            content['links'].append(
                {
                    'type': 'application/geo+json',
                    'rel': 'prev',
                    'title': 'items (prev)',
                    'href': '{}/collections/{}/items?startindex={}{}'
                    .format(self.config['server']['url'], dataset, prev,
                            serialized_query_params)
                })

        if len(content['features']) == limit:
            next_ = startindex + limit
            content['links'].append(
                {
                    'type': 'application/geo+json',
                    'rel': 'next',
                    'title': 'items (next)',
                    'href': '{}/collections/{}/items?startindex={}{}'
                    .format(
                        self.config['server']['url'], dataset, next_,
                        serialized_query_params)
                })

        content['links'].append(
            {
                'type': FORMAT_TYPES[F_JSON],
                'title': l10n.translate(
                    collections[dataset]['title'], request.locale),
                'rel': 'collection',
                'href': '{}/collections/{}'.format(
                    self.config['server']['url'], dataset)
            })

        content['timeStamp'] = datetime.utcnow().strftime(
            '%Y-%m-%dT%H:%M:%S.%fZ')

        # Set response language to requested provider locale
        # (if it supports language) and/or otherwise the requested pygeoapi
        # locale (or fallback default locale)
        l10n.set_response_language(headers, prv_locale, request.locale)

        if request.format == F_HTML:  # render
            # For constructing proper URIs to items
            path_info = '/'.join([
                self.config['server']['url'].rstrip('/'),
                request.path_info])

            content['items_path'] = path_info
            content['dataset_path'] = '/'.join(path_info.split('/')[:-1])
            content['collections_path'] = '/'.join(path_info.split('/')[:-2])
            content['startindex'] = startindex

            content['id_field'] = p.id_field
            if p.uri_field is not None:
                content['uri_field'] = p.uri_field
            if p.title_field is not None:
                content['title_field'] = p.title_field
                content['id_field'] = p.title_field

            content = render_j2_template(self.config,
                                         'collections/items/index.html',
                                         content, request.locale)
            return headers, 200, content
        elif request.format == 'csv':  # render
            formatter = load_plugin('formatter',
                                    {'name': 'CSV', 'geom': True})

            try:
                content = formatter.write(
                    data=content,
                    options={
                        'provider_def': get_provider_by_type(
                                            collections[dataset]['providers'],
                                            'feature')
                    }
                )
            except FormatterSerializationError as err:
                LOGGER.error(err)
                msg = 'Error serializing output'
                return self.get_exception(
                    500, headers, request.format, 'NoApplicableCode', msg)

            headers['Content-Type'] = '{}; charset={}'.format(
                formatter.mimetype, self.config['server']['encoding'])

            cd = 'attachment; filename="{}.csv"'.format(dataset)
            headers['Content-Disposition'] = cd

            return headers, 200, content

        elif request.format == F_JSONLD:
            content = geojson2jsonld(
                self.config, content, dataset, id_field=(p.uri_field or 'id')
            )

        return headers, 200, to_json(content, self.pretty_print)

    @pre_process
    def post_collection_items(
            self, request: Union[APIRequest, Any],
            dataset) -> Tuple[dict, int, str]:
        """
        Queries collection or filter an item

        :param request: A request object
        :param dataset: dataset name

        :returns: tuple of headers, status code, content
        """

        request_headers = request.headers

        if not request.is_valid(PLUGINS['formatter'].keys()):
            return self.get_format_exception(request)

        # Set Content-Language to system locale until provider locale
        # has been determined
        headers = request.get_response_headers(SYSTEM_LOCALE)

        properties = []
        reserved_fieldnames = ['bbox', 'f', 'limit', 'startindex',
                               'resulttype', 'datetime', 'sortby',
                               'properties', 'skipGeometry', 'q',
                               'filter-lang']

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if dataset not in collections.keys():
            msg = 'Invalid collection'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing query parameters')

        LOGGER.debug('Processing startindex parameter')
        try:
            startindex = int(request.params.get('startindex'))
            if startindex < 0:
                msg = 'startindex value should be positive or zero'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        except TypeError as err:
            LOGGER.warning(err)
            startindex = 0
        except ValueError:
            msg = 'startindex value should be an integer'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing limit parameter')
        try:
            limit = int(request.params.get('limit'))
            # TODO: We should do more validation, against the min and max
            # allowed by the server configuration
            if limit <= 0:
                msg = 'limit value should be strictly positive'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        except TypeError as err:
            LOGGER.warning(err)
            limit = int(self.config['server']['limit'])
        except ValueError:
            msg = 'limit value should be an integer'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        resulttype = request.params.get('resulttype') or 'results'

        LOGGER.debug('Processing bbox parameter')

        bbox = request.params.get('bbox')

        if bbox is None:
            bbox = []
        else:
            try:
                bbox = validate_bbox(bbox)
            except ValueError as err:
                msg = str(err)
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing datetime parameter')
        datetime_ = request.params.get('datetime')
        try:
            datetime_ = validate_datetime(collections[dataset]['extents'],
                                          datetime_)
        except ValueError as err:
            msg = str(err)
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('processing q parameter')
        val = request.params.get('q')

        q = None
        if val is not None:
            q = val

        LOGGER.debug('Loading provider')

        try:
            p = load_plugin('provider', get_provider_by_type(
                collections[dataset]['providers'], 'feature'))
        except ProviderTypeError:
            try:
                p = load_plugin('provider', get_provider_by_type(
                    collections[dataset]['providers'], 'record'))
            except ProviderTypeError:
                msg = 'Invalid provider type'
                return self.get_exception(
                    400, headers, request.format, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        LOGGER.debug('processing property parameters')
        for k, v in request.params.items():
            if k not in reserved_fieldnames and k not in p.fields.keys():
                msg = 'unknown query parameter: {}'.format(k)
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
            elif k not in reserved_fieldnames and k in p.fields.keys():
                LOGGER.debug('Add property filter {}={}'.format(k, v))
                properties.append((k, v))

        LOGGER.debug('processing sort parameter')
        val = request.params.get('sortby')

        if val is not None:
            sortby = []
            sorts = val.split(',')
            for s in sorts:
                prop = s
                order = '+'
                if s[0] in ['+', '-']:
                    order = s[0]
                    prop = s[1:]

                if prop not in p.fields.keys():
                    msg = 'bad sort property'
                    return self.get_exception(
                        400, headers, request.format,
                        'InvalidParameterValue', msg)

                sortby.append({'property': prop, 'order': order})
        else:
            sortby = []

        LOGGER.debug('processing properties parameter')
        val = request.params.get('properties')

        if val is not None:
            select_properties = val.split(',')
            properties_to_check = set(p.properties) | set(p.fields.keys())

            if (len(list(set(select_properties) -
                         set(properties_to_check))) > 0):
                msg = 'unknown properties specified'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)
        else:
            select_properties = []

        LOGGER.debug('processing skipGeometry parameter')
        val = request.params.get('skipGeometry')
        if val is not None:
            skip_geometry = str2bool(val)
        else:
            skip_geometry = False

        LOGGER.debug('Processing filter-lang parameter')
        filter_lang = request.params.get('filter-lang')
        if filter_lang == 'cql-json':  # @TODO add check from the configuration
            val = filter_lang
        else:
            msg = 'Invalid filter language'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Querying provider')
        LOGGER.debug('startindex: {}'.format(startindex))
        LOGGER.debug('limit: {}'.format(limit))
        LOGGER.debug('resulttype: {}'.format(resulttype))
        LOGGER.debug('sortby: {}'.format(sortby))
        LOGGER.debug('bbox: {}'.format(bbox))
        LOGGER.debug('datetime: {}'.format(datetime_))
        LOGGER.debug('properties: {}'.format(select_properties))
        LOGGER.debug('skipGeometry: {}'.format(skip_geometry))
        LOGGER.debug('q: {}'.format(q))
        LOGGER.debug('filter-lang: {}'.format(filter_lang))

        LOGGER.debug('Processing headers')

        LOGGER.debug('Processing request content-type header')
        if (request_headers.get(
            'Content-Type') or request_headers.get(
                'content-type')) != 'application/query-cql-json':
            msg = ('Invalid body content-type')
            return self.get_exception(
                400, headers, request.format, 'InvalidHeaderValue', msg)

        LOGGER.debug('Processing body')

        if not request.data:
            msg = 'missing request data'
            return self.get_exception(
                400, headers, request.format, 'MissingParameterValue', msg)

        try:
            # Parse bytes data, if applicable
            data = request.data.decode()
            LOGGER.debug(data)
            # @TODO validation function
            filter_ = None
            if val:
                filter_ = CQLModel.parse_raw(data)
            content = p.query(startindex=startindex, limit=limit,
                              resulttype=resulttype, bbox=bbox,
                              datetime_=datetime_, properties=properties,
                              sortby=sortby,
                              select_properties=select_properties,
                              skip_geometry=skip_geometry,
                              q=q,
                              filterq=filter_)
        except (UnicodeDecodeError, AttributeError):
            pass

        return headers, 200, to_json(content, self.pretty_print)

    @pre_process
    def get_collection_item(self, request: Union[APIRequest, Any],
                            dataset, identifier) -> Tuple[dict, int, str]:
        """
        Get a single collection item

        :param request: A request object
        :param dataset: dataset name
        :param identifier: item identifier

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)

        # Set Content-Language to system locale until provider locale
        # has been determined
        headers = request.get_response_headers(SYSTEM_LOCALE)

        LOGGER.debug('Processing query parameters')

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if dataset not in collections.keys():
            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Loading provider')

        try:
            provider_def = get_provider_by_type(
                collections[dataset]['providers'], 'feature')
            p = load_plugin('provider', provider_def)
        except ProviderTypeError:
            try:
                provider_def = get_provider_by_type(
                    collections[dataset]['providers'], 'record')
                p = load_plugin('provider', provider_def)
            except ProviderTypeError:
                msg = 'Invalid provider type'
                return self.get_exception(
                    400, headers, request.format, 'InvalidParameterValue', msg)

        # Get provider language (if any)
        prv_locale = l10n.get_plugin_locale(provider_def, request.raw_locale)

        try:
            LOGGER.debug('Fetching id {}'.format(identifier))
            content = p.get(identifier, language=prv_locale)
        except ProviderConnectionError as err:
            LOGGER.error(err)
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderItemNotFoundError:
            msg = 'identifier not found'
            return self.get_exception(404, headers, request.format,
                                      'NotFound', msg)
        except ProviderQueryError as err:
            LOGGER.error(err)
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderGenericError as err:
            LOGGER.error(err)
            msg = 'generic error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        if content is None:
            msg = 'identifier not found'
            return self.get_exception(400, headers, request.format,
                                      'NotFound', msg)

        uri = content['properties'].get(p.uri_field) if p.uri_field else \
            '{}/collections/{}/items/{}'.format(
                self.config['server']['url'], dataset, identifier)

        content['links'] = [{
            'rel': request.get_linkrel(F_JSON),
            'type': 'application/geo+json',
            'title': 'This document as GeoJSON',
            'href': '{}?f={}'.format(uri, F_JSON)
            }, {
            'rel': request.get_linkrel(F_JSONLD),
            'type': FORMAT_TYPES[F_JSONLD],
            'title': 'This document as RDF (JSON-LD)',
            'href': '{}?f={}'.format(uri, F_JSONLD)
            }, {
            'rel': request.get_linkrel(F_HTML),
            'type': FORMAT_TYPES[F_HTML],
            'title': 'This document as HTML',
            'href': '{}?f={}'.format(uri, F_HTML)
            }, {
            'rel': 'collection',
            'type': FORMAT_TYPES[F_JSON],
            'title': l10n.translate(collections[dataset]['title'],
                                    request.locale),
            'href': '{}/collections/{}'.format(
                self.config['server']['url'], dataset)
        }]

        if 'prev' in content:
            content['links'].append({
                'rel': 'prev',
                'type': FORMAT_TYPES[request.format],
                'href': '{}/collections/{}/items/{}?f={}'.format(
                    self.config['server']['url'], dataset,
                    content['prev'], request.format)
            })
        if 'next' in content:
            content['links'].append({
                'rel': 'next',
                'type': FORMAT_TYPES[request.format],
                'href': '{}/collections/{}/items/{}?f={}'.format(
                    self.config['server']['url'], dataset,
                    content['next'], request.format)
            })

        # Set response language to requested provider locale
        # (if it supports language) and/or otherwise the requested pygeoapi
        # locale (or fallback default locale)
        l10n.set_response_language(headers, prv_locale, request.locale)

        if request.format == F_HTML:  # render
            content['title'] = l10n.translate(collections[dataset]['title'],
                                              request.locale)
            content['id_field'] = p.id_field
            if p.uri_field is not None:
                content['uri_field'] = p.uri_field
            if p.title_field is not None:
                content['title_field'] = p.title_field

            content = render_j2_template(self.config,
                                         'collections/items/item.html',
                                         content, request.locale)
            return headers, 200, content

        elif request.format == F_JSONLD:
            content = geojson2jsonld(
                self.config, content, dataset, uri, (p.uri_field or 'id')
            )

        return headers, 200, to_json(content, self.pretty_print)

    @pre_process
    @jsonldify
    def get_collection_coverage(self, request: Union[APIRequest, Any],
                                dataset) -> Tuple[dict, int, str]:
        """
        Returns a subset of a collection coverage

        :param request: A request object
        :param dataset: dataset name

        :returns: tuple of headers, status code, content
        """

        query_args = {}
        format_ = F_JSON

        # Force response content type and language (en-US only) headers
        headers = request.get_response_headers(SYSTEM_LOCALE,
                                               FORMAT_TYPES[F_JSON])

        LOGGER.debug('Loading provider')
        try:
            collection_def = get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'coverage')

            p = load_plugin('provider', collection_def)
        except KeyError:
            msg = 'collection does not exist'
            return self.get_exception(
                404, headers, format_, 'InvalidParameterValue', msg)
        except ProviderTypeError:
            msg = 'invalid provider type'
            return self.get_exception(
                400, headers, format_, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)

        LOGGER.debug('Processing bbox parameter')

        bbox = request.params.get('bbox')

        if bbox is None:
            bbox = []
        else:
            try:
                bbox = validate_bbox(bbox)
            except ValueError as err:
                msg = str(err)
                return self.get_exception(
                    500, headers, format_, 'InvalidParameterValue', msg)

        query_args['bbox'] = bbox

        LOGGER.debug('Processing datetime parameter')

        datetime_ = request.params.get('datetime', None)

        try:
            datetime_ = validate_datetime(
                self.config['resources'][dataset]['extents'], datetime_)
        except ValueError as err:
            msg = str(err)
            return self.get_exception(
                400, headers, format_, 'InvalidParameterValue', msg)

        query_args['datetime_'] = datetime_

        if 'f' in request.params:
            # Format explicitly set using a query parameter
            query_args['format_'] = format_ = request.format

        range_subset = request.params.get('rangeSubset')
        if range_subset:
            LOGGER.debug('Processing rangeSubset parameter')
            query_args['range_subset'] = [rs for
                                          rs in range_subset.split(',') if rs]
            LOGGER.debug('Fields: {}'.format(query_args['range_subset']))

            for a in query_args['range_subset']:
                if a not in p.fields:
                    msg = 'Invalid field specified'
                    return self.get_exception(
                        400, headers, format_, 'InvalidParameterValue', msg)

        if 'subset' in request.params:
            subsets = {}
            LOGGER.debug('Processing subset parameter')
            for s in (request.params['subset'] or '').split(','):
                try:
                    if '"' not in s:
                        m = re.search(r'(.*)\((.*):(.*)\)', s)
                    else:
                        m = re.search(r'(.*)\(\"(\S+)\":\"(\S+.*)\"\)', s)

                    subset_name = m.group(1)

                    if subset_name not in p.axes:
                        msg = 'Invalid axis name'
                        return self.get_exception(
                            400, headers, format_,
                            'InvalidParameterValue', msg)

                    subsets[subset_name] = list(map(
                        get_typed_value, m.group(2, 3)))
                except AttributeError:
                    msg = 'subset should be like "axis(min:max)"'
                    return self.get_exception(
                        400, headers, format_, 'InvalidParameterValue', msg)

            query_args['subsets'] = subsets
            LOGGER.debug('Subsets: {}'.format(query_args['subsets']))

        LOGGER.debug('Querying coverage')
        try:
            data = p.query(**query_args)
        except ProviderInvalidQueryError as err:
            msg = 'query error: {}'.format(err)
            return self.get_exception(
                400, headers, format_, 'InvalidParameterValue', msg)
        except ProviderNoDataError:
            msg = 'No data found'
            return self.get_exception(
                204, headers, format_, 'InvalidParameterValue', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)

        mt = collection_def['format']['name']
        if format_ == mt:  # native format
            headers['Content-Type'] = collection_def['format']['mimetype']
            return headers, 200, data
        elif format_ == F_JSON:
            headers['Content-Type'] = 'application/prs.coverage+json'
            return headers, 200, to_json(data, self.pretty_print)
        else:
            return self.get_format_exception(request)

    @pre_process
    @jsonldify
    def get_collection_coverage_domainset(
            self, request: Union[APIRequest, Any],
            dataset) -> Tuple[dict, int, str]:
        """
        Returns a collection coverage domainset

        :param request: A request object
        :param dataset: dataset name

        :returns: tuple of headers, status code, content
        """

        format_ = request.format or F_JSON
        headers = request.get_response_headers(self.default_locale)

        LOGGER.debug('Loading provider')
        try:
            collection_def = get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'coverage')

            p = load_plugin('provider', collection_def)

            data = p.get_coverage_domainset()
        except KeyError:
            msg = 'collection does not exist'
            return self.get_exception(
                404, headers, format_, 'InvalidParameterValue', msg)
        except ProviderTypeError:
            msg = 'invalid provider type'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)

        if format_ == F_JSON:
            return headers, 200, to_json(data, self.pretty_print)

        elif format_ == F_HTML:
            data['id'] = dataset
            data['title'] = l10n.translate(
                self.config['resources'][dataset]['title'],
                self.default_locale)
            content = render_j2_template(self.config,
                                         'collections/coverage/domainset.html',
                                         data, self.default_locale)
            return headers, 200, content
        else:
            return self.get_format_exception(request)

    @pre_process
    @jsonldify
    def get_collection_coverage_rangetype(
            self, request: Union[APIRequest, Any],
            dataset) -> Tuple[dict, int, str]:
        """
        Returns a collection coverage rangetype

        :param request: A request object
        :param dataset: dataset name

        :returns: tuple of headers, status code, content
        """
        format_ = request.format or F_JSON
        headers = request.get_response_headers(self.default_locale)

        LOGGER.debug('Loading provider')
        try:
            collection_def = get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'coverage')

            p = load_plugin('provider', collection_def)

            data = p.get_coverage_rangetype()
        except KeyError:
            msg = 'collection does not exist'
            return self.get_exception(
                404, headers, format_, 'InvalidParameterValue', msg)
        except ProviderTypeError:
            msg = 'invalid provider type'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)

        if format_ == F_JSON:
            return headers, 200, to_json(data, self.pretty_print)

        elif format_ == F_HTML:
            data['id'] = dataset
            data['title'] = l10n.translate(
                self.config['resources'][dataset]['title'],
                self.default_locale)
            content = render_j2_template(self.config,
                                         'collections/coverage/rangetype.html',
                                         data, self.default_locale)
            return headers, 200, content
        else:
            return self.get_format_exception(request)

    @pre_process
    @jsonldify
    def get_collection_tiles(self, request: Union[APIRequest, Any],
                             dataset=None) -> Tuple[dict, int, str]:
        """
        Provide collection tiles

        :param request: A request object
        :param dataset: name of collection

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers(SYSTEM_LOCALE)

        if any([dataset is None,
                dataset not in self.config['resources'].keys()]):

            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Creating collection tiles')
        LOGGER.debug('Loading provider')
        try:
            t = get_provider_by_type(
                    self.config['resources'][dataset]['providers'], 'tile')
            p = load_plugin('provider', t)
        except (KeyError, ProviderTypeError):
            msg = 'Invalid collection tiles'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        tiles = {
            'title': dataset,
            'description': l10n.translate(
                self.config['resources'][dataset]['description'],
                SYSTEM_LOCALE),
            'links': [],
            'tileMatrixSetLinks': []
        }

        tiles['links'].append({
            'type': FORMAT_TYPES[F_JSON],
            'rel': request.get_linkrel(F_JSON),
            'title': 'This document as JSON',
            'href': '{}/collections/{}/tiles?f={}'.format(
                self.config['server']['url'], dataset, F_JSON)
        })
        tiles['links'].append({
            'type': FORMAT_TYPES[F_JSONLD],
            'rel': request.get_linkrel(F_JSONLD),
            'title': 'This document as RDF (JSON-LD)',
            'href': '{}/collections/{}/tiles?f={}'.format(
                self.config['server']['url'], dataset, F_JSONLD)
        })
        tiles['links'].append({
            'type': FORMAT_TYPES[F_HTML],
            'rel': request.get_linkrel(F_HTML),
            'title': 'This document as HTML',
            'href': '{}/collections/{}/tiles?f={}'.format(
                self.config['server']['url'], dataset, F_HTML)
        })

        for service in p.get_tiles_service(
            baseurl=self.config['server']['url'],
            servicepath='/collections/{}/tiles/{{{}}}/{{{}}}/{{{}}}/{{{}}}?f=mvt'  # noqa
            .format(dataset, 'tileMatrixSetId',
                    'tileMatrix', 'tileRow', 'tileCol'))['links']:
            tiles['links'].append(service)

        tiles['tileMatrixSetLinks'] = p.get_tiling_schemes()
        metadata_format = p.options['metadata_format']

        if request.format == F_HTML:  # render
            tiles['id'] = dataset
            tiles['title'] = l10n.translate(
                self.config['resources'][dataset]['title'], SYSTEM_LOCALE)
            tiles['tilesets'] = [
                scheme['tileMatrixSet'] for scheme in p.get_tiling_schemes()]
            tiles['format'] = metadata_format
            tiles['bounds'] = \
                self.config['resources'][dataset]['extents']['spatial']['bbox']
            tiles['minzoom'] = p.options['zoom']['min']
            tiles['maxzoom'] = p.options['zoom']['max']

            content = render_j2_template(self.config,
                                         'collections/tiles/index.html', tiles,
                                         SYSTEM_LOCALE)

            return headers, 200, content

        return headers, 200, to_json(tiles, self.pretty_print)

    @pre_process
    @jsonldify
    def get_collection_tiles_data(
            self, request: Union[APIRequest, Any],
            dataset=None, matrix_id=None,
            z_idx=None, y_idx=None, x_idx=None) -> Tuple[dict, int, str]:
        """
        Get collection items tiles

        :param request: A request object
        :param dataset: dataset name
        :param matrix_id: matrix identifier
        :param z_idx: z index
        :param y_idx: y index
        :param x_idx: x index

        :returns: tuple of headers, status code, content
        """

        format_ = request.format
        if not format_:
            return self.get_format_exception(request)
        headers = request.get_response_headers(SYSTEM_LOCALE)

        LOGGER.debug('Processing tiles')

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if dataset not in collections.keys():
            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Loading tile provider')
        try:
            t = get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'tile')
            p = load_plugin('provider', t)

            format_ = p.format_type
            headers['Content-Type'] = format_

            LOGGER.debug('Fetching tileset id {} and tile {}/{}/{}'.format(
                matrix_id, z_idx, y_idx, x_idx))
            content = p.get_tiles(layer=p.get_layer(), tileset=matrix_id,
                                  z=z_idx, y=y_idx, x=x_idx, format_=format_)
            if content is None:
                msg = 'identifier not found'
                return self.get_exception(
                    404, headers, format_, 'NotFound', msg)
            else:
                return headers, 202, content

        # @TODO: figure out if the spec requires to return json errors
        except KeyError:
            msg = 'Invalid collection tiles'
            return self.get_exception(
                400, headers, format_, 'InvalidParameterValue', msg)
        except ProviderConnectionError as err:
            LOGGER.error(err)
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)
        except ProviderTilesetIdNotFoundError:
            msg = 'Tileset id not found'
            return self.get_exception(
                404, headers, format_, 'NotFound', msg)
        except ProviderTileQueryError as err:
            LOGGER.error(err)
            msg = 'Tile not found'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)
        except ProviderTileNotFoundError as err:
            LOGGER.error(err)
            msg = 'Tile not found (check logs)'
            return self.get_exception(
                404, headers, format_, 'NoMatch', msg)
        except ProviderGenericError as err:
            LOGGER.error(err)
            msg = 'Generic error (check logs)'
            return self.get_exception(
                500, headers, format_, 'NoApplicableCode', msg)

    @pre_process
    @jsonldify
    def get_collection_tiles_metadata(
            self, request: Union[APIRequest, Any],
            dataset=None, matrix_id=None) -> Tuple[dict, int, str]:
        """
        Get collection items tiles

        :param request: A request object
        :param dataset: dataset name
        :param matrix_id: matrix identifier

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        if any([dataset is None,
                dataset not in self.config['resources'].keys()]):

            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Creating collection tiles')
        LOGGER.debug('Loading provider')
        try:
            t = get_provider_by_type(
                self.config['resources'][dataset]['providers'], 'tile')
            p = load_plugin('provider', t)
        except KeyError:
            msg = 'Invalid collection tiles'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'InvalidParameterValue', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'InvalidParameterValue', msg)

        # Get provider language (if any)
        prv_locale = l10n.get_plugin_locale(t, request.raw_locale)

        if matrix_id not in p.options['schemes']:
            msg = 'tileset not found'
            return self.get_exception(404, headers, request.format,
                                      'NotFound', msg)

        metadata_format = p.options['metadata_format']
        tilejson = True if (metadata_format == 'tilejson') else False

        tiles_metadata = p.get_metadata(
            dataset=dataset, server_url=self.config['server']['url'],
            layer=p.get_layer(), tileset=matrix_id, tilejson=tilejson,
            language=prv_locale)

        # Set response language to requested provider locale
        # (if it supports language) and/or otherwise the requested pygeoapi
        # locale (or fallback default locale)
        l10n.set_response_language(headers, prv_locale, request.locale)

        if request.format == F_HTML:  # render
            metadata = dict(metadata=tiles_metadata)
            metadata['id'] = dataset
            metadata['title'] = l10n.translate(
                self.config['resources'][dataset]['title'], request.locale)
            metadata['tileset'] = matrix_id
            metadata['format'] = metadata_format

            content = render_j2_template(self.config,
                                         'collections/tiles/metadata.html',
                                         metadata, request.locale)

            return headers, 200, content

        return headers, 200, to_json(tiles_metadata, self.pretty_print)

    @pre_process
    @jsonldify
    def describe_processes(self, request: Union[APIRequest, Any],
                           process=None) -> Tuple[dict, int, str]:
        """
        Provide processes metadata

        :param request: A request object
        :param process: process identifier, defaults to None to obtain
                        information about all processes

        :returns: tuple of headers, status code, content
        """

        processes = []

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        processes_config = filter_dict_by_key_value(self.config['resources'],
                                                    'type', 'process')

        if process is not None:
            if process not in processes_config.keys() or not processes_config:
                msg = 'Identifier not found'
                return self.get_exception(
                    404, headers, request.format, 'NoSuchProcess', msg)

        if processes_config:
            if process is not None:
                relevant_processes = [(process, processes_config[process])]
            else:
                relevant_processes = processes_config.items()

            for key, value in relevant_processes:
                p = load_plugin('process',
                                processes_config[key]['processor'])

                p2 = l10n.translate_struct(deepcopy(p.metadata),
                                           request.locale)

                if process is None:
                    p2.pop('inputs')
                    p2.pop('outputs')
                    p2.pop('example')

                p2['jobControlOptions'] = ['sync-execute']
                if self.manager.is_async:
                    p2['jobControlOptions'].append('async-execute')

                p2['outputTransmission'] = ['value']
                p2['links'] = p2.get('links', [])

                jobs_url = '{}/processes/{}/jobs'.format(
                    self.config['server']['url'], key)

                # TODO translation support
                link = {
                    'type': FORMAT_TYPES[F_HTML],
                    'rel': 'collection',
                    'href': '{}?f={}'.format(jobs_url, F_HTML),
                    'title': 'jobs for this process as HTML',
                    'hreflang': self.default_locale
                }
                p2['links'].append(link)

                link = {
                    'type': FORMAT_TYPES[F_JSON],
                    'rel': 'collection',
                    'href': '{}?f={}'.format(jobs_url, F_JSON),
                    'title': 'jobs for this process as JSON',
                    'hreflang': self.default_locale
                }
                p2['links'].append(link)

                processes.append(p2)

        if process is not None:
            response = processes[0]
        else:
            response = {
                'processes': processes
            }

        if request.format == F_HTML:  # render
            if process is not None:
                response = render_j2_template(self.config,
                                              'processes/process.html',
                                              response, request.locale)
            else:
                response = render_j2_template(self.config,
                                              'processes/index.html', response,
                                              request.locale)

            return headers, 200, response

        return headers, 200, to_json(response, self.pretty_print)

    @pre_process
    def get_process_jobs(self, request: Union[APIRequest, Any],
                         process_id, job_id=None) -> Tuple[dict, int, str]:
        """
        Get process jobs

        :param request: A request object
        :param process_id: id of process
        :param job_id: id of job

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers(SYSTEM_LOCALE)

        processes = filter_dict_by_key_value(
            self.config['resources'], 'type', 'process')

        if process_id not in processes:
            msg = 'identifier not found'
            return self.get_exception(
                404, headers, request.format, 'NoSuchProcess', msg)

        p = load_plugin('process', processes[process_id]['processor'])

        if self.manager:
            if job_id is None:
                jobs = sorted(self.manager.get_jobs(process_id),
                              key=lambda k: k['job_start_datetime'],
                              reverse=True)
            else:
                jobs = [self.manager.get_job(process_id, job_id)]
        else:
            LOGGER.debug('Process management not configured')
            jobs = []

        serialized_jobs = []
        for job_ in jobs:
            job2 = {
                'jobID': job_['identifier'],
                'status': job_['status'],
                'message': job_['message'],
                'progress': job_['progress'],
                'parameters': job_.get('parameters'),
                'job_start_datetime': job_['job_start_datetime'],
                'job_end_datetime': job_['job_end_datetime']
            }

            # TODO: translate
            if JobStatus[job_['status']] in (
               JobStatus.successful, JobStatus.running, JobStatus.accepted):

                job_result_url = '{}/processes/{}/jobs/{}/results'.format(
                    self.config['server']['url'],
                    process_id, job_['identifier'])

                job2['links'] = [{
                    'href': '{}?f={}'.format(job_result_url, F_HTML),
                    'rel': 'about',
                    'type': FORMAT_TYPES[F_HTML],
                    'title': 'results of job {} as HTML'.format(job_id)
                }, {
                    'href': '{}?f={}'.format(job_result_url, F_JSON),
                    'rel': 'about',
                    'type': FORMAT_TYPES[F_JSON],
                    'title': 'results of job {} as JSON'.format(job_id)
                }]

                if job_['mimetype'] not in (FORMAT_TYPES[F_JSON],
                                            FORMAT_TYPES[F_HTML]):
                    job2['links'].append({
                        'href': job_result_url,
                        'rel': 'about',
                        'type': job_['mimetype'],
                        'title': 'results of job {} as {}'.format(
                            job_id, job_['mimetype'])
                    })

            serialized_jobs.append(job2)

        if job_id is None:
            j2_template = 'processes/jobs/index.html'
        else:
            serialized_jobs = serialized_jobs[0]
            j2_template = 'processes/jobs/job.html'

        if request.format == F_HTML:
            data = {
                'process': {
                    'id': process_id,
                    'title': l10n.translate(p.metadata['title'],
                                            SYSTEM_LOCALE)
                },
                'jobs': serialized_jobs,
                'now': datetime.now(timezone.utc).strftime(DATETIME_FORMAT)
            }
            response = render_j2_template(self.config, j2_template, data,
                                          SYSTEM_LOCALE)
            return headers, 200, response

        return headers, 200, to_json(serialized_jobs, self.pretty_print)

    @pre_process
    def execute_process(self, request: Union[APIRequest, Any],
                        process_id) -> Tuple[dict, int, str]:
        """
        Execute process

        :param request: A request object
        :param process_id: id of process

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)

        # Responses are always in US English only
        headers = request.get_response_headers(SYSTEM_LOCALE)

        processes_config = filter_dict_by_key_value(
            self.config['resources'], 'type', 'process'
        )
        if process_id not in processes_config:
            msg = 'identifier not found'
            return self.get_exception(
                404, headers, request.format, 'NoSuchProcess', msg)

        if not self.manager:
            msg = 'Process manager is undefined'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        process = load_plugin('process',
                              processes_config[process_id]['processor'])

        data = request.data
        if not data:
            # TODO not all processes require input, e.g. time-dependent or
            #      random value generators
            msg = 'missing request data'
            return self.get_exception(
                400, headers, request.format, 'MissingParameterValue', msg)

        try:
            # Parse bytes data, if applicable
            data = data.decode()
            LOGGER.debug(data)
        except (UnicodeDecodeError, AttributeError):
            pass

        try:
            data = json.loads(data)
        except (json.decoder.JSONDecodeError, TypeError) as err:
            # Input does not appear to be valid JSON
            LOGGER.error(err)
            msg = 'invalid request data'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        data_dict = data.get('inputs', {})
        LOGGER.debug(data_dict)

        job_id = data.get("job_id", str(uuid.uuid1()))
        url = '{}/processes/{}/jobs/{}'.format(
            self.config['server']['url'], process_id, job_id)

        headers['Location'] = url

        is_async = data.get('mode', 'auto') == 'async'
        if is_async:
            LOGGER.debug('Asynchronous request mode detected')

        if is_async and not self.manager.is_async:
            LOGGER.debug('async manager not configured/enabled')
            is_async = False

        try:
            LOGGER.debug('Executing process')
            mime_type, outputs, status = self.manager.execute_process(
                process, job_id, data_dict, is_async)
        except ProcessorExecuteError as err:
            LOGGER.error(err)
            msg = 'Processing error'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        response = {}
        if status == JobStatus.failed:
            response = outputs

        if data.get('response', 'raw') == 'raw':
            headers['Content-Type'] = mime_type
            response = outputs

        elif status != JobStatus.failed and not is_async:
            response['outputs'] = [outputs]

        if is_async:
            http_status = 201
        else:
            http_status = 200

        return headers, http_status, to_json(response, self.pretty_print)

    @pre_process
    def get_process_job_result(self, request: Union[APIRequest, Any],
                               process_id, job_id) -> Tuple[dict, int, str]:
        """
        Get result of job (instance of a process)

        :param request: A request object
        :param process_id: name of process
        :param job_id: ID of job

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers(SYSTEM_LOCALE)

        processes_config = filter_dict_by_key_value(self.config['resources'],
                                                    'type', 'process')

        if process_id not in processes_config:
            msg = 'identifier not found'
            return self.get_exception(
                404, headers, request.format, 'NoSuchProcess', msg)

        process = load_plugin('process',
                              processes_config[process_id]['processor'])

        if not process:
            msg = 'identifier not found'
            return self.get_exception(
                404, headers, request.format, 'NoSuchProcess', msg)

        job = self.manager.get_job(process_id, job_id)

        if not job:
            msg = 'job not found'
            return self.get_exception(404, headers, request.format,
                                      'NoSuchJob', msg)

        status = JobStatus[job['status']]

        if status == JobStatus.running:
            msg = 'job still running'
            return self.get_exception(
                404, headers, request.format, 'ResultNotReady', msg)

        elif status == JobStatus.accepted:
            # NOTE: this case is not mentioned in the specification
            msg = 'job accepted but not yet running'
            return self.get_exception(
                404, headers, request.format, 'ResultNotReady', msg)

        elif status == JobStatus.failed:
            msg = 'job failed'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        mimetype, job_output = self.manager.get_job_result(process_id, job_id)

        if mimetype not in (None, FORMAT_TYPES[F_JSON]):
            headers['Content-Type'] = mimetype
            content = job_output
        else:
            if request.format == F_JSON:
                content = json.dumps(job_output, sort_keys=True, indent=4,
                                     default=json_serial)
            else:
                # HTML
                data = {
                    'process': {
                        'id': process_id,
                        'title': l10n.translate(process.metadata['title'],
                                                SYSTEM_LOCALE)
                    },
                    'job': {'id': job_id},
                    'result': job_output
                }
                content = render_j2_template(
                    self.config, 'processes/jobs/results/index.html',
                    data, SYSTEM_LOCALE)

        return headers, 200, content

[docs]    def delete_process_job(self, process_id, job_id) -> Tuple[dict, int, str]:
        """
        Delete a process job

        :param process_id: process identifier
        :param job_id: job identifier

        :returns: tuple of headers, status code, content
        """

        success = self.manager.delete_job(process_id, job_id)

        if not success:
            http_status = 404
            response = {
                'code': 'NoSuchJob',
                'description': 'Job identifier not found'
            }
        else:
            http_status = 200
            jobs_url = '{}/processes/{}/jobs'.format(
                self.config['server']['url'], process_id)

            response = {
                'jobID': job_id,
                'status': JobStatus.dismissed.value,
                'message': 'Job dismissed',
                'progress': 100,
                'links': [{
                    'href': jobs_url,
                    'rel': 'up',
                    'type': FORMAT_TYPES[F_JSON],
                    'title': 'The job list for the current process'
                }]
            }

        LOGGER.info(response)
        # TODO: this response does not have any headers
        return {}, http_status, response


    @pre_process
    def get_collection_edr_query(
            self, request: Union[APIRequest, Any],
            dataset, instance, query_type) -> Tuple[dict, int, str]:
        """
        Queries collection EDR

        :param request: APIRequest instance with query params
        :param dataset: dataset name
        :param instance: instance name
        :param query_type: EDR query type

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid(PLUGINS['formatter'].keys()):
            return self.get_format_exception(request)
        headers = request.get_response_headers(self.default_locale)

        collections = filter_dict_by_key_value(self.config['resources'],
                                               'type', 'collection')

        if dataset not in collections.keys():
            msg = 'Collection not found'
            return self.get_exception(
                404, headers, request.format, 'NotFound', msg)

        LOGGER.debug('Processing query parameters')

        LOGGER.debug('Processing datetime parameter')
        datetime_ = request.params.get('datetime')
        try:
            datetime_ = validate_datetime(collections[dataset]['extents'],
                                          datetime_)
        except ValueError as err:
            msg = str(err)
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing parameter-name parameter')
        parameternames = request.params.get('parameter-name') or []
        if isinstance(parameternames, str):
            parameternames = parameternames.split(',')

        LOGGER.debug('Processing coords parameter')
        wkt = request.params.get('coords', None)

        if not wkt:
            msg = 'missing coords parameter'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        try:
            wkt = shapely_loads(wkt)
        except WKTReadingError:
            msg = 'invalid coords parameter'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        LOGGER.debug('Processing z parameter')
        z = request.params.get('z')

        LOGGER.debug('Loading provider')
        try:
            p = load_plugin('provider', get_provider_by_type(
                collections[dataset]['providers'], 'edr'))
        except ProviderTypeError:
            msg = 'invalid provider type'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderConnectionError:
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        if instance is not None and not p.get_instance(instance):
            msg = 'Invalid instance identifier'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        if query_type not in p.get_query_types():
            msg = 'Unsupported query type'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        if parameternames and not any((fld['id'] in parameternames)
                                      for fld in p.get_fields()['field']):
            msg = 'Invalid parameter-name'
            return self.get_exception(
                400, headers, request.format, 'InvalidParameterValue', msg)

        query_args = dict(
            query_type=query_type,
            instance=instance,
            format_=request.format,
            datetime_=datetime_,
            select_properties=parameternames,
            wkt=wkt,
            z=z
        )

        try:
            data = p.query(**query_args)
        except ProviderNoDataError:
            msg = 'No data found'
            return self.get_exception(
                204, headers, request.format, 'NoMatch', msg)
        except ProviderQueryError:
            msg = 'query error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        if request.format == F_HTML:  # render
            content = render_j2_template(self.config,
                                         'collections/edr/query.html', data,
                                         self.default_locale)
        else:
            content = to_json(data, self.pretty_print)

        return headers, 200, content

    @pre_process
    @jsonldify
    def get_stac_root(
            self, request: Union[APIRequest, Any]) -> Tuple[dict, int, str]:
        """
        Provide STAC root page

        :param request: APIRequest instance with query params

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        id_ = 'pygeoapi-stac'
        stac_version = '1.0.0-rc.2'
        stac_url = os.path.join(self.config['server']['url'], 'stac')

        content = {
            'id': id_,
            'type': 'Catalog',
            'stac_version': stac_version,
            'title': l10n.translate(
                self.config['metadata']['identification']['title'],
                request.locale),
            'description': l10n.translate(
                self.config['metadata']['identification']['description'],
                request.locale),
            'links': []
        }

        stac_collections = filter_dict_by_key_value(self.config['resources'],
                                                    'type', 'stac-collection')

        for key, value in stac_collections.items():
            content['links'].append({
                'rel': 'child',
                'href': '{}/{}?f={}'.format(stac_url, key, F_JSON),
                'type': FORMAT_TYPES[F_JSON]
            })
            content['links'].append({
                'rel': 'child',
                'href': '{}/{}'.format(stac_url, key),
                'type': FORMAT_TYPES[F_HTML]
            })

        if request.format == F_HTML:  # render
            content = render_j2_template(self.config, 'stac/collection.html',
                                         content, request.locale)
            return headers, 200, content

        return headers, 200, to_json(content, self.pretty_print)

    @pre_process
    @jsonldify
    def get_stac_path(self, request: Union[APIRequest, Any],
                      path) -> Tuple[dict, int, str]:
        """
        Provide STAC resource path

        :param request: APIRequest instance with query params

        :returns: tuple of headers, status code, content
        """

        if not request.is_valid():
            return self.get_format_exception(request)
        headers = request.get_response_headers()

        dataset = None
        LOGGER.debug('Path: {}'.format(path))
        dir_tokens = path.split('/')
        if dir_tokens:
            dataset = dir_tokens[0]

        stac_collections = filter_dict_by_key_value(self.config['resources'],
                                                    'type', 'stac-collection')

        if dataset not in stac_collections:
            msg = 'Collection not found'
            return self.get_exception(404, headers, request.format,
                                      'NotFound', msg)

        LOGGER.debug('Loading provider')
        try:
            p = load_plugin('provider', get_provider_by_type(
                stac_collections[dataset]['providers'], 'stac'))
        except ProviderConnectionError as err:
            LOGGER.error(err)
            msg = 'connection error (check logs)'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        id_ = '{}-stac'.format(dataset)
        stac_version = '1.0.0-rc.2'

        content = {
            'id': id_,
            'type': 'Catalog',
            'stac_version': stac_version,
            'description': l10n.translate(
                stac_collections[dataset]['description'], request.locale),
            'links': []
        }
        try:
            stac_data = p.get_data_path(
                os.path.join(self.config['server']['url'], 'stac'),
                path,
                path.replace(dataset, '', 1)
            )
        except ProviderNotFoundError as err:
            LOGGER.error(err)
            msg = 'resource not found'
            return self.get_exception(404, headers, request.format,
                                      'NotFound', msg)
        except Exception as err:
            LOGGER.error(err)
            msg = 'data query error'
            return self.get_exception(
                500, headers, request.format, 'NoApplicableCode', msg)

        if isinstance(stac_data, dict):
            content.update(stac_data)
            content['links'].extend(stac_collections[dataset]['links'])

            if request.format == F_HTML:  # render
                content['path'] = path
                if 'assets' in content:  # item view
                    content = render_j2_template(self.config,
                                                 'stac/item.html',
                                                 content, request.locale)
                else:
                    content = render_j2_template(self.config,
                                                 'stac/catalog.html',
                                                 content, request.locale)

                return headers, 200, content

            return headers, 200, to_json(content, self.pretty_print)

        else:  # send back file
            headers.pop('Content-Type', None)
            return headers, 200, stac_data

[docs]    def get_exception(self, status, headers, format_, code,
                      description) -> Tuple[dict, int, str]:
        """
        Exception handler

        :param status: HTTP status code
        :param headers: dict of HTTP response headers
        :param format_: format string
        :param code: OGC API exception code
        :param description: OGC API exception code

        :returns: tuple of headers, status, and message
        """

        LOGGER.error(description)
        exception = {
            'code': code,
            'description': description
        }

        if format_ == F_HTML:
            headers['Content-Type'] = FORMAT_TYPES[F_HTML]
            content = render_j2_template(
                self.config, 'exception.html', exception, SYSTEM_LOCALE)
        else:
            content = to_json(exception, self.pretty_print)

        return headers, status, content


[docs]    def get_format_exception(self, request) -> Tuple[dict, int, str]:
        """
        Returns a format exception.

        :param request: An APIRequest instance.

        :returns: tuple of (headers, status, message)
        """

        # Content-Language is in the system locale (ignore language settings)
        headers = request.get_response_headers(SYSTEM_LOCALE)
        msg = f'Invalid format: {request.format}'
        return self.get_exception(
            400, headers, request.format, 'InvalidParameterValue', msg)




[docs]def validate_bbox(value=None) -> list:
    """
    Helper function to validate bbox parameter

    :param value: `list` of minx, miny, maxx, maxy

    :returns: bbox as `list` of `float` values
    """

    if value is None:
        LOGGER.debug('bbox is empty')
        return []

    bbox = value.split(',')

    if len(bbox) != 4:
        msg = 'bbox should be 4 values (minx,miny,maxx,maxy)'
        LOGGER.debug(msg)
        raise ValueError(msg)

    try:
        bbox = [float(c) for c in bbox]
    except ValueError as err:
        msg = 'bbox values must be numbers'
        err.args = (msg,)
        LOGGER.debug(msg)
        raise

    if bbox[0] > bbox[2] or bbox[1] > bbox[3]:
        msg = 'min values should be less than max values'
        LOGGER.debug(msg)
        raise ValueError(msg)

    return bbox



[docs]def validate_datetime(resource_def, datetime_=None) -> str:
    """
    Helper function to validate temporal parameter

    :param resource_def: `dict` of configuration resource definition
    :param datetime_: `str` of datetime parameter

    :returns: `str` of datetime input, if valid
    """

    # TODO: pass datetime to query as a `datetime` object
    # we would need to ensure partial dates work accordingly
    # as well as setting '..' values to `None` so that underlying
    # providers can just assume a `datetime.datetime` object
    #
    # NOTE: needs testing when passing partials from API to backend

    datetime_invalid = False

    if datetime_ is not None and 'temporal' in resource_def:

        dateparse_begin = partial(dateparse, default=datetime.min)
        dateparse_end = partial(dateparse, default=datetime.max)
        unix_epoch = datetime(1970, 1, 1, 0, 0, 0)
        dateparse_ = partial(dateparse, default=unix_epoch)

        te = resource_def['temporal']

        try:
            if te['begin'] is not None and te['begin'].tzinfo is None:
                te['begin'] = te['begin'].replace(tzinfo=pytz.UTC)
            if te['end'] is not None and te['end'].tzinfo is None:
                te['end'] = te['end'].replace(tzinfo=pytz.UTC)
        except AttributeError:
            msg = 'Configured times should be RFC3339'
            LOGGER.error(msg)
            raise ValueError(msg)

        if '/' in datetime_:  # envelope
            LOGGER.debug('detected time range')
            LOGGER.debug('Validating time windows')

            # normalize "" to ".." (actually changes datetime_)
            datetime_ = re.sub(r'^/', '../', datetime_)
            datetime_ = re.sub(r'/$', '/..', datetime_)

            datetime_begin, datetime_end = datetime_.split('/')
            if datetime_begin != '..':
                datetime_begin = dateparse_begin(datetime_begin)
                if datetime_begin.tzinfo is None:
                    datetime_begin = datetime_begin.replace(
                        tzinfo=pytz.UTC)

            if datetime_end != '..':
                datetime_end = dateparse_end(datetime_end)
                if datetime_end.tzinfo is None:
                    datetime_end = datetime_end.replace(tzinfo=pytz.UTC)

            datetime_invalid = any([
                (te['end'] is not None and datetime_begin != '..' and
                    datetime_begin > te['end']),
                (te['begin'] is not None and datetime_end != '..' and
                    datetime_end < te['begin'])
            ])

        else:  # time instant
            LOGGER.debug('detected time instant')
            datetime__ = dateparse_(datetime_)
            if datetime__ != '..':
                if datetime__.tzinfo is None:
                    datetime__ = datetime__.replace(tzinfo=pytz.UTC)
            datetime_invalid = any([
                (te['begin'] is not None and datetime__ != '..' and
                    datetime__ < te['begin']),
                (te['end'] is not None and datetime__ != '..' and
                    datetime__ > te['end'])
            ])

    if datetime_invalid:
        msg = 'datetime parameter out of range'
        LOGGER.debug(msg)
        raise ValueError(msg)

    return datetime_





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.flask_app

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#          Norman Barker <norman.barker@gmail.com>
#
# Copyright (c) 2020 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

""" Flask module providing the route paths to the api"""

import os

import click

from flask import Flask, Blueprint, make_response, request, send_from_directory

from pygeoapi.api import API
from pygeoapi.util import get_mimetype, yaml_load


CONFIG = None

if 'PYGEOAPI_CONFIG' not in os.environ:
    raise RuntimeError('PYGEOAPI_CONFIG environment variable not set')

with open(os.environ.get('PYGEOAPI_CONFIG'), encoding='utf8') as fh:
    CONFIG = yaml_load(fh)

STATIC_FOLDER = 'static'
if 'templates' in CONFIG['server']:
    STATIC_FOLDER = CONFIG['server']['templates'].get('static', 'static')

APP = Flask(__name__, static_folder=STATIC_FOLDER, static_url_path='/static')
APP.url_map.strict_slashes = False

BLUEPRINT = Blueprint('pygeoapi', __name__, static_folder=STATIC_FOLDER)

# CORS: optionally enable from config.
if CONFIG['server'].get('cors', False):
    from flask_cors import CORS
    CORS(APP)

APP.config['JSONIFY_PRETTYPRINT_REGULAR'] = CONFIG['server'].get(
    'pretty_print', True)

api_ = API(CONFIG)

OGC_SCHEMAS_LOCATION = CONFIG['server'].get('ogc_schemas_location', None)

if (OGC_SCHEMAS_LOCATION is not None and
        not OGC_SCHEMAS_LOCATION.startswith('http')):
    # serve the OGC schemas locally

    if not os.path.exists(OGC_SCHEMAS_LOCATION):
        raise RuntimeError('OGC schemas misconfigured')

    @BLUEPRINT.route('/schemas/<path:path>', methods=['GET'])
    def schemas(path):
        """
        Serve OGC schemas locally

        :param path: path of the OGC schema document

        :returns: HTTP response
        """

        full_filepath = os.path.join(OGC_SCHEMAS_LOCATION, path)
        dirname_ = os.path.dirname(full_filepath)
        basename_ = os.path.basename(full_filepath)

        # TODO: better sanitization?
        path_ = dirname_.replace('..', '').replace('//', '')
        return send_from_directory(path_, basename_,
                                   mimetype=get_mimetype(basename_))


[docs]def get_response(result: tuple):
    """
    Creates a Flask Response object and updates matching headers.

    :param result: The result of the API call.
                   This should be a tuple of (headers, status, content).

    :returns: A Response instance.
    """

    headers, status, content = result
    response = make_response(content, status)

    if headers:
        response.headers = headers
    return response



[docs]@BLUEPRINT.route('/')
def landing_page():
    """
    OGC API landing page endpoint

    :returns: HTTP response
    """
    return get_response(api_.landing_page(request))



[docs]@BLUEPRINT.route('/openapi')
def openapi():
    """
    OpenAPI endpoint

    :returns: HTTP response
    """
    with open(os.environ.get('PYGEOAPI_OPENAPI'), encoding='utf8') as ff:
        if os.environ.get('PYGEOAPI_OPENAPI').endswith(('.yaml', '.yml')):
            openapi_ = yaml_load(ff)
        else:  # JSON string, do not transform
            openapi_ = ff.read()

    return get_response(api_.openapi(request, openapi_))



[docs]@BLUEPRINT.route('/conformance')
def conformance():
    """
    OGC API conformance endpoint

    :returns: HTTP response
    """
    return get_response(api_.conformance(request))



[docs]@BLUEPRINT.route('/collections')
@BLUEPRINT.route('/collections/<collection_id>')
def collections(collection_id=None):
    """
    OGC API collections endpoint

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.describe_collections(request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/queryables')
def collection_queryables(collection_id=None):
    """
    OGC API collections querybles endpoint

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.get_collection_queryables(request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/items', methods=['GET', 'POST'])
@BLUEPRINT.route('/collections/<collection_id>/items/<item_id>')
def collection_items(collection_id, item_id=None):
    """
    OGC API collections items endpoint

    :param collection_id: collection identifier
    :param item_id: item identifier

    :returns: HTTP response
    """
    if item_id is None:
        if request.method == 'GET':  # list items
            return get_response(
                api_.get_collection_items(request, collection_id))
        elif request.method == 'POST':  # filter items
            return get_response(
                api_.post_collection_items(request, collection_id))

    else:
        return get_response(
            api_.get_collection_item(request, collection_id, item_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/coverage')
def collection_coverage(collection_id):
    """
    OGC API - Coverages coverage endpoint

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.get_collection_coverage(request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/coverage/domainset')
def collection_coverage_domainset(collection_id):
    """
    OGC API - Coverages coverage domainset endpoint

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.get_collection_coverage_domainset(
        request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/coverage/rangetype')
def collection_coverage_rangetype(collection_id):
    """
    OGC API - Coverages coverage rangetype endpoint

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.get_collection_coverage_rangetype(
        request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/tiles')
def get_collection_tiles(collection_id=None):
    """
    OGC open api collections tiles access point

    :param collection_id: collection identifier

    :returns: HTTP response
    """
    return get_response(api_.get_collection_tiles(
        request, collection_id))



[docs]@BLUEPRINT.route('/collections/<collection_id>/tiles/<tileMatrixSetId>/metadata')  # noqa
def get_collection_tiles_metadata(collection_id=None, tileMatrixSetId=None):
    """
    OGC open api collection tiles service metadata

    :param collection_id: collection identifier
    :param tileMatrixSetId: identifier of tile matrix set

    :returns: HTTP response
    """
    return get_response(api_.get_collection_tiles_metadata(
        request, collection_id, tileMatrixSetId))



[docs]@BLUEPRINT.route('/collections/<collection_id>/tiles/\
<tileMatrixSetId>/<tileMatrix>/<tileRow>/<tileCol>')
def get_collection_tiles_data(collection_id=None, tileMatrixSetId=None,
                              tileMatrix=None, tileRow=None, tileCol=None):
    """
    OGC open api collection tiles service data

    :param collection_id: collection identifier
    :param tileMatrixSetId: identifier of tile matrix set
    :param tileMatrix: identifier of {z} matrix index
    :param tileRow: identifier of {y} matrix index
    :param tileCol: identifier of {x} matrix index

    :returns: HTTP response
    """
    return get_response(api_.get_collection_tiles_data(
        request, collection_id, tileMatrixSetId, tileMatrix, tileRow, tileCol))



[docs]@BLUEPRINT.route('/processes')
@BLUEPRINT.route('/processes/<process_id>')
def get_processes(process_id=None):
    """
    OGC API - Processes description endpoint

    :param process_id: process identifier

    :returns: HTTP response
    """
    return get_response(api_.describe_processes(request, process_id))



[docs]@BLUEPRINT.route('/processes/<process_id>/jobs')
@BLUEPRINT.route('/processes/<process_id>/jobs/<job_id>',
                 methods=['GET', 'DELETE'])
def get_process_jobs(process_id=None, job_id=None):
    """
    OGC API - Processes jobs endpoint

    :param process_id: process identifier
    :param job_id: job identifier

    :returns: HTTP response
    """

    if job_id is None:
        return get_response(api_.get_process_jobs(request, process_id))
    else:
        if request.method == 'DELETE':  # dismiss job
            return get_response(api_.delete_process_job(process_id, job_id))
        else:  # Return status of a specific job
            return get_response(api_.get_process_jobs(
                request, process_id, job_id))



[docs]@BLUEPRINT.route('/processes/<process_id>/execution', methods=['POST'])
def execute_process_jobs(process_id):
    """
    OGC API - Processes execution endpoint

    :param process_id: process identifier

    :returns: HTTP response
    """

    return get_response(api_.execute_process(request, process_id))



[docs]@BLUEPRINT.route('/processes/<process_id>/jobs/<job_id>/results',
                 methods=['GET'])
def get_process_job_result(process_id=None, job_id=None):
    """
    OGC API - Processes job result endpoint

    :param process_id: process identifier
    :param job_id: job identifier

    :returns: HTTP response
    """
    return get_response(api_.get_process_job_result(
        request, process_id, job_id))



[docs]@BLUEPRINT.route('/processes/<process_id>/jobs/<job_id>/results/<resource>',
                 methods=['GET'])
def get_process_job_result_resource(process_id, job_id, resource):
    """
    OGC API - Processes job result resource endpoint

    :param process_id: process identifier
    :param job_id: job identifier
    :param resource: job resource

    :returns: HTTP response
    """
    return get_response(api_.get_process_job_result_resource(
        request, process_id, job_id, resource))



[docs]@BLUEPRINT.route('/collections/<collection_id>/position')
@BLUEPRINT.route('/collections/<collection_id>/area')
@BLUEPRINT.route('/collections/<collection_id>/cube')
@BLUEPRINT.route('/collections/<collection_id>/trajectory')
@BLUEPRINT.route('/collections/<collection_id>/corridor')
@BLUEPRINT.route('/collections/<collection_id>/instances/<instance_id>/position')  # noqa
@BLUEPRINT.route('/collections/<collection_id>/instances/<instance_id>/area')
@BLUEPRINT.route('/collections/<collection_id>/instances/<instance_id>/cube')
@BLUEPRINT.route('/collections/<collection_id>/instances/<instance_id>/trajectory')  # noqa
@BLUEPRINT.route('/collections/<collection_id>/instances/<instance_id>/corridor')  # noqa
def get_collection_edr_query(collection_id, instance_id=None):
    """
    OGC EDR API endpoints

    :param collection_id: collection identifier
    :param instance_id: instance identifier

    :returns: HTTP response
    """
    query_type = request.path.split('/')[-1]
    return get_response(api_.get_collection_edr_query(request, collection_id,
                                                      instance_id, query_type))



[docs]@BLUEPRINT.route('/stac')
def stac_catalog_root():
    """
    STAC root endpoint

    :returns: HTTP response
    """
    return get_response(api_.get_stac_root(request))



[docs]@BLUEPRINT.route('/stac/<path:path>')
def stac_catalog_path(path):
    """
    STAC path endpoint

    :param path: path

    :returns: HTTP response
    """
    return get_response(api_.get_stac_path(request, path))



APP.register_blueprint(BLUEPRINT)


@click.command()
@click.pass_context
@click.option('--debug', '-d', default=False, is_flag=True, help='debug')
def serve(ctx, server=None, debug=False):
    """
    Serve pygeoapi via Flask. Runs pygeoapi
    as a flask server. Not recommend for production.

    :param server: `string` of server type
    :param debug: `bool` of whether to run in debug mode

    :returns: void
    """

    # setup_logger(CONFIG['logging'])
    APP.run(debug=True, host=api_.config['server']['bind']['host'],
            port=api_.config['server']['bind']['port'])


if __name__ == '__main__':  # run locally, for testing
    serve()




          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.log

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2018 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

"""Logging system"""

import logging
import sys

LOGGER = logging.getLogger(__name__)


[docs]def setup_logger(logging_config):
    """
    Setup configuration

    :param logging_config: logging specific configuration

    :returns: void (creates logging instance)
    """

    log_format = \
        '[%(asctime)s] {%(pathname)s:%(lineno)d} %(levelname)s - %(message)s'
    date_format = '%Y-%m-%dT%H:%M:%SZ'

    loglevels = {
        'CRITICAL': logging.CRITICAL,
        'ERROR': logging.ERROR,
        'WARNING': logging.WARNING,
        'INFO': logging.INFO,
        'DEBUG': logging.DEBUG,
        'NOTSET': logging.NOTSET,
    }

    loglevel = loglevels[logging_config['level']]

    if 'logfile' in logging_config:
        logging.basicConfig(level=loglevel, datefmt=date_format,
                            format=log_format,
                            filename=logging_config['logfile'])
    else:
        logging.basicConfig(level=loglevel, datefmt=date_format,
                            format=log_format, stream=sys.stdout)

    LOGGER.debug('Logging initialized')
    return





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.openapi

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

from copy import deepcopy
import json
import logging
import os

import click
from jsonschema import validate as jsonschema_validate
import yaml

from pygeoapi import __version__
from pygeoapi import l10n
from pygeoapi.plugin import load_plugin
from pygeoapi.provider.base import ProviderTypeError
from pygeoapi.util import (filter_dict_by_key_value, get_provider_by_type,
                           filter_providers_by_type, to_json, yaml_load)

LOGGER = logging.getLogger(__name__)

OPENAPI_YAML = {
    'oapif': 'http://schemas.opengis.net/ogcapi/features/part1/1.0/openapi/ogcapi-features-1.yaml',  # noqa
    'oapip': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-processes/master/core/openapi',  # noqa
    'oacov': 'https://raw.githubusercontent.com/tomkralidis/ogcapi-coverages-1/fix-cis/yaml-unresolved',  # noqa
    'oapit': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-tiles/master/openapi/swaggerhub/tiles.yaml',  # noqa
    'oapimt': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-tiles/master/openapi/swaggerhub/map-tiles.yaml',  # noqa
    'oapir': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-records/master/core/openapi',  # noqa
    'oaedr': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-environmental-data-retrieval/master/candidate-standard/openapi', # noqa
    'oat': 'https://raw.githubusercontent.com/opengeospatial/ogcapi-tiles/master/openapi/swaggerHubUnresolved/ogc-api-tiles.yaml', # noqa
}

THISDIR = os.path.dirname(os.path.realpath(__file__))


def get_ogc_schemas_location(server_config):

    osl = server_config.get('ogc_schemas_location', None)

    value = 'http://schemas.opengis.net'

    if osl is not None:
        if osl.startswith('http'):
            value = osl
        elif osl.startswith('/'):
            value = os.path.join(server_config['url'], 'schemas')

    return value


# TODO: remove this function once OGC API - Processing is final
[docs]def gen_media_type_object(media_type, api_type, path):
    """
    Generates an OpenAPI Media Type Object

    :param media_type: MIME type
    :param api_type: OGC API type
    :param path: local path of OGC API parameter or schema definition

    :returns: `dict` of media type object
    """

    ref = '{}/{}'.format(OPENAPI_YAML[api_type], path)

    content = {
        media_type: {
            'schema': {
                '$ref': ref
            }
        }
    }

    return content



# TODO: remove this function once OGC API - Processing is final
[docs]def gen_response_object(description, media_type, api_type, path):
    """
    Generates an OpenAPI Response Object

    :param description: text description of response
    :param media_type: MIME type
    :param api_type: OGC API type

    :returns: `dict` of response object
    """

    response = {
        'description': description,
        'content': gen_media_type_object(media_type, api_type, path)
    }

    return response



[docs]def get_oas_30(cfg):
    """
    Generates an OpenAPI 3.0 Document

    :param cfg: configuration object

    :returns: OpenAPI definition YAML dict
    """

    paths = {}

    # TODO: make openapi multilingual (default language only for now)
    server_locales = l10n.get_locales(cfg)
    locale_ = server_locales[0]

    osl = get_ogc_schemas_location(cfg['server'])
    OPENAPI_YAML['oapif'] = os.path.join(osl, 'ogcapi/features/part1/1.0/openapi/ogcapi-features-1.yaml')  # noqa

    LOGGER.debug('setting up server info')
    oas = {
        'openapi': '3.0.2',
        'tags': []
    }
    info = {
        'title': l10n.translate(cfg['metadata']['identification']['title'], locale_),  # noqa
        'description': l10n.translate(cfg['metadata']['identification']['description'], locale_),  # noqa
        'x-keywords': l10n.translate(cfg['metadata']['identification']['keywords'], locale_),  # noqa
        'termsOfService':
            cfg['metadata']['identification']['terms_of_service'],
        'contact': {
            'name': cfg['metadata']['provider']['name'],
            'url': cfg['metadata']['provider']['url'],
            'email': cfg['metadata']['contact']['email']
        },
        'license': {
            'name': cfg['metadata']['license']['name'],
            'url': cfg['metadata']['license']['url']
        },
        'version': __version__
    }
    oas['info'] = info

    oas['servers'] = [{
        'url': cfg['server']['url'],
        'description': l10n.translate(cfg['metadata']['identification']['description'], locale_)  # noqa
    }]

    paths['/'] = {
        'get': {
            'summary': 'Landing page',
            'description': 'Landing page',
            'tags': ['server'],
            'operationId': 'getLandingPage',
            'parameters': [
                {'$ref': '#/components/parameters/f'},
                {'$ref': '#/components/parameters/lang'}
            ],
            'responses': {
                '200': {'$ref': '{}#/components/responses/LandingPage'.format(OPENAPI_YAML['oapif'])},  # noqa
                '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
            }
        }
    }

    paths['/openapi'] = {
        'get': {
            'summary': 'This document',
            'description': 'This document',
            'tags': ['server'],
            'operationId': 'getOpenapi',
            'parameters': [
                {'$ref': '#/components/parameters/f'},
                {'$ref': '#/components/parameters/lang'},
                {
                    'name': 'ui',
                    'in': 'query',
                    'description': 'UI to render the OpenAPI document',
                    'required': False,
                    'schema': {
                        'type': 'string',
                        'enum': ['swagger', 'redoc'],
                        'default': 'swagger'
                    },
                    'style': 'form',
                    'explode': False
                },
            ],
            'responses': {
                '200': {'$ref': '#/components/responses/200'},
                '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                'default': {'$ref': '#/components/responses/default'}
            }
        }
    }

    paths['/conformance'] = {
        'get': {
            'summary': 'API conformance definition',
            'description': 'API conformance definition',
            'tags': ['server'],
            'operationId': 'getConformanceDeclaration',
            'parameters': [
                {'$ref': '#/components/parameters/f'},
                {'$ref': '#/components/parameters/lang'}
            ],
            'responses': {
                '200': {'$ref': '{}#/components/responses/ConformanceDeclaration'.format(OPENAPI_YAML['oapif'])},  # noqa
                '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
            }
        }
    }

    paths['/collections'] = {
        'get': {
            'summary': 'Collections',
            'description': 'Collections',
            'tags': ['server'],
            'operationId': 'getCollections',
            'parameters': [
                {'$ref': '#/components/parameters/f'},
                {'$ref': '#/components/parameters/lang'}
            ],
            'responses': {
                '200': {'$ref': '{}#/components/responses/Collections'.format(OPENAPI_YAML['oapif'])},  # noqa
                '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
            }
        }
    }

    oas['tags'].append({
            'name': 'server',
            'description': l10n.translate(cfg['metadata']['identification']['description'], locale_),  # noqa
            'externalDocs': {
                'description': 'information',
                'url': cfg['metadata']['identification']['url']}
        }
    )
    oas['tags'].append({
            'name': 'stac',
            'description': 'SpatioTemporal Asset Catalog'
        }
    )

    oas['components'] = {
        'responses': {
            '200': {
                'description': 'successful operation',
            },
            'default': {
                'description': 'Unexpected error',
                'content': gen_media_type_object('application/json', 'oapip', 'schemas/exception.yaml')  # noqa
            },
            'Queryables': {
                'description': 'successful queryables operation',
                'content': {
                    'application/json': {
                        'schema': {'$ref': '#/components/schemas/queryables'}
                    }
                }
            }
        },
        'parameters': {
            'f': {
                'name': 'f',
                'in': 'query',
                'description': 'The optional f parameter indicates the output format which the server shall provide as part of the response document.  The default format is GeoJSON.',  # noqa
                'required': False,
                'schema': {
                    'type': 'string',
                    'enum': ['json', 'html', 'jsonld'],
                    'default': 'json'
                },
                'style': 'form',
                'explode': False
            },
            'lang': {
                'name': 'lang',
                'in': 'query',
                'description': 'The optional lang parameter instructs the server return a response in a certain language, if supported.  If the language is not among the available values, the Accept-Language header language will be used if it is supported. If the header is missing, the default server language is used. Note that providers may only support a single language (or often no language at all), that can be different from the server language.  Language strings can be written in a complex (e.g. "fr-CA,fr;q=0.9,en-US;q=0.8,en;q=0.7"), simple (e.g. "de") or locale-like (e.g. "de-CH" or "fr_BE") fashion.',  # noqa
                'required': False,
                'schema': {
                    'type': 'string',
                    'enum': [l10n.locale2str(sl) for sl in server_locales],
                    'default': l10n.locale2str(locale_)
                }
            },
            'properties': {
                'name': 'properties',
                'in': 'query',
                'description': 'The properties that should be included for each feature. The parameter value is a comma-separated list of property names.',  # noqa
                'required': False,
                'style': 'form',
                'explode': False,
                'schema': {
                    'type': 'array',
                    'items': {
                        'type': 'string'
                    }
                }
            },
            'skipGeometry': {
                'name': 'skipGeometry',
                'in': 'query',
                'description': 'This option can be used to skip response geometries for each feature.',  # noqa
                'required': False,
                'style': 'form',
                'explode': False,
                'schema': {
                    'type': 'boolean',
                    'default': False
                }
            },
            'startindex': {
                'name': 'startindex',
                'in': 'query',
                'description': 'The optional startindex parameter indicates the index within the result set from which the server shall begin presenting results in the response document.  The first element has an index of 0 (default).',  # noqa
                'required': False,
                'schema': {
                    'type': 'integer',
                    'minimum': 0,
                    'default': 0
                },
                'style': 'form',
                'explode': False
            }
        },
        'schemas': {
            # TODO: change this schema once OGC will definitively publish it
            'queryable': {
                'type': 'object',
                'required': [
                    'queryable',
                    'type'
                ],
                'properties': {
                    'queryable': {
                        'description': 'the token that may be used in a CQL predicate', # noqa
                        'type': 'string'
                    },
                    'title': {
                        'description': 'a human readable title for the queryable', # noqa
                        'type': 'string'
                    },
                    'description': {
                        'description': 'a human-readable narrative describing the queryable', # noqa
                        'type': 'string'
                    },
                    'language': {
                        'description': 'the language used for the title and description', # noqa
                        'type': 'string',
                        'default': [
                            'en'
                        ]
                    },
                    'type': {
                        'description': 'the data type of the queryable', # noqa
                        'type': 'string'
                    },
                    'type-ref': {
                        'description': 'a reference to the formal definition of the type', # noqa
                        'type': 'string',
                        'format': 'url'
                    }
                }
            },
            'queryables': {
                'type': 'object',
                'required': [
                    'queryables'
                ],
                'properties': {
                    'queryables': {
                        'type': 'array',
                        'items': {'$ref': '#/components/schemas/queryable'}
                    }
                }
            }
        }
    }

    items_f = deepcopy(oas['components']['parameters']['f'])
    items_f['schema']['enum'].append('csv')
    items_l = deepcopy(oas['components']['parameters']['lang'])

    LOGGER.debug('setting up datasets')
    collections = filter_dict_by_key_value(cfg['resources'],
                                           'type', 'collection')

    for k, v in collections.items():
        name = l10n.translate(k, locale_)
        title = l10n.translate(v['title'], locale_)
        desc = l10n.translate(v['description'], locale_)
        collection_name_path = '/collections/{}'.format(k)
        tag = {
            'name': name,
            'description': desc,
            'externalDocs': {}
        }
        for link in l10n.translate(v['links'], locale_):
            if link['type'] == 'information':
                tag['externalDocs']['description'] = link['type']
                tag['externalDocs']['url'] = link['url']
                break
        if len(tag['externalDocs']) == 0:
            del tag['externalDocs']

        oas['tags'].append(tag)

        paths[collection_name_path] = {
            'get': {
                'summary': 'Get {} metadata'.format(title),
                'description': desc,
                'tags': [name],
                'operationId': 'describe{}Collection'.format(name.capitalize()),  # noqa
                'parameters': [
                    {'$ref': '#/components/parameters/f'},
                    {'$ref': '#/components/parameters/lang'}
                ],
                'responses': {
                    '200': {'$ref': '{}#/components/responses/Collection'.format(OPENAPI_YAML['oapif'])},  # noqa
                    '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                    '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                    '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                }
            }
        }

        LOGGER.debug('setting up collection endpoints')
        try:
            ptype = None

            if filter_providers_by_type(
                    collections[k]['providers'], 'feature'):
                ptype = 'feature'

            if filter_providers_by_type(
                    collections[k]['providers'], 'record'):
                ptype = 'record'

            p = load_plugin('provider', get_provider_by_type(
                            collections[k]['providers'], ptype))

            items_path = '{}/items'.format(collection_name_path)

            coll_properties = deepcopy(oas['components']['parameters']['properties'])  # noqa

            coll_properties['schema']['items']['enum'] = list(p.fields.keys())

            paths[items_path] = {
                'get': {
                    'summary': 'Get {} items'.format(title),  # noqa
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}Features'.format(name.capitalize()),
                    'parameters': [
                        items_f,
                        items_l,
                        {'$ref': '{}#/components/parameters/bbox'.format(OPENAPI_YAML['oapif'])},  # noqa
                        {'$ref': '{}#/components/parameters/limit'.format(OPENAPI_YAML['oapif'])},  # noqa
                        coll_properties,
                        {'$ref': '#/components/parameters/skipGeometry'},
                        {'$ref': '{}/parameters/sortby.yaml'.format(OPENAPI_YAML['oapir'])},  # noqa
                        {'$ref': '#/components/parameters/startindex'},
                    ],
                    'responses': {
                        '200': {'$ref': '{}#/components/responses/Features'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }

            if ptype == 'record':
                paths[items_path]['get']['parameters'].append(
                    {'$ref': '{}/parameters/q.yaml'.format(OPENAPI_YAML['oapir'])})  # noqa
            if p.fields:
                queryables_path = '{}/queryables'.format(collection_name_path)

                paths[queryables_path] = {
                    'get': {
                        'summary': 'Get {} queryables'.format(title),
                        'description': desc,
                        'tags': [name],
                        'operationId': 'get{}Queryables'.format(
                            name.capitalize()),
                        'parameters': [
                            items_f,
                            items_l
                        ],
                        'responses': {
                            '200': {'$ref': '#/components/responses/Queryables'},  # noqa
                            '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                            '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                            '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                        }
                    }
                }

            if p.time_field is not None:
                paths[items_path]['get']['parameters'].append(
                    {'$ref': '{}#/components/parameters/datetime'.format(OPENAPI_YAML['oapif'])})  # noqa

            for field, type_ in p.fields.items():

                if p.properties and field not in p.properties:
                    LOGGER.debug('Provider specified not to advertise property')  # noqa
                    continue

                if field == 'q' and ptype == 'record':
                    LOGGER.debug('q parameter already declared, skipping')
                    continue

                if type_ == 'date':
                    schema = {
                        'type': 'string',
                        'format': 'date'
                    }
                elif type_ == 'float':
                    schema = {
                        'type': 'number',
                        'format': 'float'
                    }
                elif type_ == 'long':
                    schema = {
                        'type': 'integer',
                        'format': 'int64'
                    }
                else:
                    schema = type_

                path_ = '{}/items'.format(collection_name_path)
                paths['{}'.format(path_)]['get']['parameters'].append({
                    'name': field,
                    'in': 'query',
                    'required': False,
                    'schema': schema,
                    'style': 'form',
                    'explode': False
                })

            paths['{}/items/{{featureId}}'.format(collection_name_path)] = {
                'get': {
                    'summary': 'Get {} item by id'.format(title),
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}Feature'.format(name.capitalize()),
                    'parameters': [
                        {'$ref': '{}#/components/parameters/featureId'.format(OPENAPI_YAML['oapif'])},  # noqa
                        {'$ref': '#/components/parameters/f'},
                        {'$ref': '#/components/parameters/lang'}
                    ],
                    'responses': {
                        '200': {'$ref': '{}#/components/responses/Feature'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }
        except ProviderTypeError:
            LOGGER.debug('collection is not feature based')

        LOGGER.debug('setting up coverage endpoints')
        try:
            load_plugin('provider', get_provider_by_type(
                        collections[k]['providers'], 'coverage'))

            coverage_path = '{}/coverage'.format(collection_name_path)

            paths[coverage_path] = {
                'get': {
                    'summary': 'Get {} coverage'.format(title),
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}Coverage'.format(name.capitalize()),
                    'parameters': [
                        items_f,
                        items_l
                    ],
                    'responses': {
                        '200': {'$ref': '{}#/components/responses/Features'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }

            coverage_domainset_path = '{}/coverage/domainset'.format(
                collection_name_path)

            paths[coverage_domainset_path] = {
                'get': {
                    'summary': 'Get {} coverage domain set'.format(title),
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}CoverageDomainSet'.format(
                        name.capitalize()),
                    'parameters': [
                        items_f,
                        items_l
                    ],
                    'responses': {
                        '200': {'$ref': '{}/schemas/cis_1.1/domainSet.yaml'.format(OPENAPI_YAML['oacov'])},  # noqa
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }

            coverage_rangetype_path = '{}/coverage/rangetype'.format(
                collection_name_path)

            paths[coverage_rangetype_path] = {
                'get': {
                    'summary': 'Get {} coverage range type'.format(title),
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}CoverageRangeType'.format(
                        name.capitalize()),
                    'parameters': [
                        items_f,
                        items_l
                    ],
                    'responses': {
                        '200': {'$ref': '{}/schemas/cis_1.1/rangeType.yaml'.format(OPENAPI_YAML['oacov'])},  # noqa
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }
        except ProviderTypeError:
            LOGGER.debug('collection is not coverage based')

        LOGGER.debug('setting up tiles endpoints')
        tile_extension = filter_providers_by_type(
            collections[k]['providers'], 'tile')

        if tile_extension:
            tp = load_plugin('provider', tile_extension)
            oas['components']['responses'].update({
                    'Tiles': {
                        'description': 'Retrieves the tiles description for this collection', # noqa
                        'content': {
                            'application/json': {
                                'schema': {
                                    '$ref': '#/components/schemas/tiles'
                                }
                            }
                        }
                    }
                }
            )

            oas['components']['schemas'].update({
                    'tilematrixsetlink': {
                        'type': 'object',
                        'required': ['tileMatrixSet'],
                        'properties': {
                            'tileMatrixSet': {
                                'type': 'string'
                            },
                            'tileMatrixSetURI': {
                                'type': 'string'
                            }
                        }
                    },
                    'tiles': {
                        'type': 'object',
                        'required': [
                            'tileMatrixSetLinks',
                            'links'
                        ],
                        'properties': {
                            'tileMatrixSetLinks': {
                                'type': 'array',
                                'items': {
                                    '$ref': '#/components/schemas/tilematrixsetlink' # noqa
                                }
                            },
                            'links': {
                                'type': 'array',
                                'items': {'$ref': '{}#/components/schemas/link'.format(OPENAPI_YAML['oapit'])},  # noqa
                            }
                        }
                    }
                }
            )

            tiles_path = '{}/tiles'.format(collection_name_path)

            paths[tiles_path] = {
                'get': {
                    'summary': 'Fetch a {} tiles description'.format(title), # noqa
                    'description': desc,
                    'tags': [name],
                    'operationId': 'describe{}Tiles'.format(name.capitalize()),
                    'parameters': [
                        items_f,
                        # items_l  TODO: is this useful?
                    ],
                    'responses': {
                        '200': {'$ref': '#/components/responses/Tiles'},
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }

            tiles_data_path = '{}/tiles/{{tileMatrixSetId}}/{{tileMatrix}}/{{tileRow}}/{{tileCol}}'.format(collection_name_path)  # noqa

            paths[tiles_data_path] = {
                'get': {
                    'summary': 'Get a {} tile'.format(title),
                    'description': desc,
                    'tags': [name],
                    'operationId': 'get{}Tiles'.format(name.capitalize()),
                    'parameters': [
                        {'$ref': '{}#/components/parameters/tileMatrixSetId'.format(OPENAPI_YAML['oat'])},  # noqa
                        {'$ref': '{}#/components/parameters/tileMatrix'.format(OPENAPI_YAML['oat'])},  # noqa
                        {'$ref': '{}#/components/parameters/tileRow'.format(OPENAPI_YAML['oat'])},  # noqa
                        {'$ref': '{}#/components/parameters/tileCol'.format(OPENAPI_YAML['oat'])},  # noqa
                        {
                            'name': 'f',
                            'in': 'query',
                            'description': 'The optional f parameter indicates the output format which the server shall provide as part of the response document.',  # noqa
                            'required': False,
                            'schema': {
                                'type': 'string',
                                'enum': [tp.format_type],
                                'default': tp.format_type
                            },
                            'style': 'form',
                            'explode': False
                        }
                    ],
                    'responses': {
                        '400': {'$ref': '{}#/components/responses/InvalidParameter'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '404': {'$ref': '{}#/components/responses/NotFound'.format(OPENAPI_YAML['oapif'])},  # noqa
                        '500': {'$ref': '{}#/components/responses/ServerError'.format(OPENAPI_YAML['oapif'])}  # noqa
                    }
                }
            }
            mimetype = tile_extension['format']['mimetype']
            paths[tiles_data_path]['get']['responses']['200'] = {
                'description': 'successful operation',
                'content': {
                    mimetype: {
                        'schema': {
                            'type': 'string',
                            'format': 'binary'
                        }
                    }
                }
            }

        LOGGER.debug('setting up tiles endpoints')
        edr_extension = filter_providers_by_type(
            collections[k]['providers'], 'edr')

        if edr_extension:
            ep = load_plugin('provider', edr_extension)

            edr_query_endpoints = []

            for qt in ep.get_query_types():
                edr_query_endpoints.append({
                    'path': '{}/{}'.format(collection_name_path, qt),
                    'qt': qt,
                    'op_id': 'query{}{}'.format(qt.capitalize(), k.capitalize())  # noqa
                })
                if ep.instances:
                    edr_query_endpoints.append({
                        'path': '{}/instances/{{instanceId}}/{}'.format(collection_name_path, qt),  # noqa
                        'qt': qt,
                        'op_id': 'query{}Instance{}'.format(qt.capitalize(), k.capitalize())  # noqa
                    })

            for eqe in edr_query_endpoints:
                paths[eqe['path']] = {
                    'get': {
                        'summary': 'query {} by {}'.format(v['description'], eqe['qt']),  # noqa
                        'description': v['description'],
                        'tags': [k],
                        'operationId': eqe['op_id'],
                        'parameters': [
                            {'$ref': '{}/parameters/{}Coords.yaml'.format(OPENAPI_YAML['oaedr'], eqe['qt'])},  # noqa
                            {'$ref': '{}#/components/parameters/datetime'.format(OPENAPI_YAML['oapif'])},  # noqa
                            {'$ref': '{}/parameters/parameter-name.yaml'.format(OPENAPI_YAML['oaedr'])},  # noqa
                            {'$ref': '{}/parameters/z.yaml'.format(OPENAPI_YAML['oaedr'])},  # noqa
                            {'$ref': '#/components/parameters/f'}
                        ],
                        'responses': {
                            '200': {
                                'description': 'Response',
                                'content': {
                                    'application/prs.coverage+json': {
                                        'schema': {
                                            '$ref': '{}/schemas/coverageJSON.yaml'.format(OPENAPI_YAML['oaedr'])}  # noqa
                                        }
                                    }
                                }
                            }
                        }
                    }

    LOGGER.debug('setting up STAC')
    stac_collections = filter_dict_by_key_value(cfg['resources'],
                                                'type', 'stac-collection')
    if stac_collections:
        paths['/stac'] = {
            'get': {
                'summary': 'SpatioTemporal Asset Catalog',
                'description': 'SpatioTemporal Asset Catalog',
                'tags': ['stac'],
                'operationId': 'getStacCatalog',
                'parameters': [],
                'responses': {
                    '200': {'$ref': '#/components/responses/200'},
                    'default': {'$ref': '#/components/responses/default'}
                }
            }
        }

    processes = filter_dict_by_key_value(cfg['resources'], 'type', 'process')

    has_manager = 'manager' in cfg['server']

    if processes:
        paths['/processes'] = {
            'get': {
                'summary': 'Processes',
                'description': 'Processes',
                'tags': ['server'],
                'operationId': 'getProcesses',
                'parameters': [
                    {'$ref': '#/components/parameters/f'}
                ],
                'responses': {
                    '200': {'$ref': '{}/responses/ProcessList.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                    'default': {'$ref': '#/components/responses/default'}
                }
            }
        }
        LOGGER.debug('setting up processes')

        for k, v in processes.items():
            name = l10n.translate(k, locale_)
            p = load_plugin('process', v['processor'])

            md_desc = l10n.translate(p.metadata['description'], locale_)
            process_name_path = '/processes/{}'.format(name)
            tag = {
                'name': name,
                'description': md_desc,  # noqa
                'externalDocs': {}
            }
            for link in l10n.translate(p.metadata['links'], locale_):
                if link['type'] == 'information':
                    tag['externalDocs']['description'] = link['type']
                    tag['externalDocs']['url'] = link['url']
                    break
            if len(tag['externalDocs']) == 0:
                del tag['externalDocs']

            oas['tags'].append(tag)

            paths[process_name_path] = {
                'get': {
                    'summary': 'Get process metadata',
                    'description': md_desc,
                    'tags': [name],
                    'operationId': 'describe{}Process'.format(name.capitalize()),  # noqa
                    'parameters': [
                        {'$ref': '#/components/parameters/f'}
                    ],
                    'responses': {
                        '200': {'$ref': '#/components/responses/200'},
                        'default': {'$ref': '#/components/responses/default'}
                    }
                }
            }
            paths['{}/jobs'.format(process_name_path)] = {
                'get': {
                    'summary': 'Retrieve job list for process',
                    'description': md_desc,
                    'tags': [name],
                    'operationId': 'get{}Jobs'.format(name.capitalize()),
                    'responses': {
                        '200': {'$ref': '#/components/responses/200'},
                        '404': {'$ref': '{}/responses/NotFound.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                        'default': {'$ref': '#/components/responses/default'}
                    }
                }
            }

            paths['{}/execution'.format(process_name_path)] = {
                'post': {
                    'summary': 'Process {} execution'.format(
                        l10n.translate(p.metadata['title'], locale_)),
                    'description': md_desc,
                    'tags': [name],
                    'operationId': 'execute{}Job'.format(name.capitalize()),
                    'responses': {
                        '200': {'$ref': '#/components/responses/200'},
                        '201': {'$ref': '{}/responses/ExecuteAsync.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                        '404': {'$ref': '{}/responses/NotFound.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                        '500': {'$ref': '{}/responses/ServerError.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                        'default': {'$ref': '#/components/responses/default'}
                    },
                    'requestBody': {
                        'description': 'Mandatory execute request JSON',
                        'required': True,
                        'content': {
                            'application/json': {
                                'schema': {
                                    '$ref': '{}/schemas/execute.yaml'.format(OPENAPI_YAML['oapip'])  # noqa
                                }
                            }
                        }
                    }
                }
            }
            if 'example' in p.metadata:
                paths['{}/execution'.format(process_name_path)]['post']['requestBody']['content']['application/json']['example'] = p.metadata['example']  # noqa

            name_in_path = {
                'name': 'jobId',
                'in': 'path',
                'description': 'job identifier',
                'required': True,
                'schema': {
                    'type': 'string'
                }
            }

            if has_manager:
                # TODO: define jobId as parameter in dict
                paths[f'{process_name_path}/jobs/{{jobId}}'] = {
                    'get': {
                        'summary': 'Retrieve job details',
                        'description': '',
                        'tags': [name],
                        'parameters': [
                            name_in_path,
                            {'$ref': '#/components/parameters/f'}
                        ],
                        'operationId': f'get{name.capitalize()}Job',
                        'responses': {
                            '200': {'$ref': '#/components/responses/200'},
                            '404': {'$ref': '{}/responses/NotFound.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                            'default': {'$ref': '#/components/responses/default'}  # noqa
                        }
                    },
                    'delete': {
                        'summary': 'Cancel / delete job',
                        'description': '',
                        'tags': [name],
                        'parameters': [
                            name_in_path
                        ],
                        'operationId': f'delete{name.capitalize()}Job',
                        'responses': {
                            '204': {'$ref': '#/components/responses/204'},
                            '404': {'$ref': '{}/responses/NotFound.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                            'default': {'$ref': '#/components/responses/default'}  # noqa
                        }
                    },
                }

                paths[f'{process_name_path}/jobs/{{jobId}}/results'] = {
                    'get': {
                        'summary': 'Retrieve job results',
                        'description': '',
                        'tags': [name],
                        'parameters': [
                            name_in_path,
                            {'$ref': '#/components/parameters/f'}
                        ],
                        'operationId': f'get{name.capitalize()}JobResults',
                        'responses': {
                            '200': {'$ref': '#/components/responses/200'},
                            '404': {'$ref': '{}/responses/NotFound.yaml'.format(OPENAPI_YAML['oapip'])},  # noqa
                            'default': {'$ref': '#/components/responses/default'}  # noqa
                        }
                    },
                }

    oas['paths'] = paths

    return oas



[docs]def get_oas(cfg, version='3.0'):
    """
    Stub to generate OpenAPI Document

    :param cfg: configuration object
    :param version: version of OpenAPI (default 3.0)

    :returns: OpenAPI definition YAML dict
    """

    if version == '3.0':
        return get_oas_30(cfg)
    else:
        raise RuntimeError('OpenAPI version not supported')



[docs]def validate_openapi_document(instance_dict):
    """
    Validate an OpenAPI document against the OpenAPI schema

    :param instance_dict: dict of OpenAPI instance

    :returns: `bool` of validation
    """

    schema_file = os.path.join(THISDIR, 'schemas', 'openapi',
                               'openapi-3.0.x.json')

    with open(schema_file) as fh2:
        schema_dict = json.load(fh2)
        jsonschema_validate(instance_dict, schema_dict)

        return True



@click.group()
def openapi():
    """OpenAPI management"""
    pass


@click.command()
@click.pass_context
@click.argument('config_file', type=click.File())
@click.option('--format', '-f', 'format_', type=click.Choice(['json', 'yaml']),
              default='yaml', help='output format (json|yaml)')
def generate(ctx, config_file, format_='yaml'):
    """Generate OpenAPI Document"""

    if config_file is None:
        raise click.ClickException('--config/-c required')

    s = yaml_load(config_file)
    pretty_print = s['server'].get('pretty_print', False)
    if format_ == 'yaml':
        click.echo(yaml.safe_dump(get_oas(s), default_flow_style=False))
    else:
        click.echo(to_json(get_oas(s), pretty=pretty_print))


@click.command()
@click.pass_context
@click.argument('openapi_file', type=click.File())
def validate(ctx, openapi_file):
    """Validate OpenAPI Document"""

    if openapi_file is None:
        raise click.ClickException('--openapi/-o required')

    click.echo('Validating {}'.format(openapi_file))
    instance = yaml_load(openapi_file)
    validate_openapi_document(instance)
    click.echo('Valid OpenAPI document')


openapi.add_command(generate)
openapi.add_command(validate)




          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.plugin

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================
"""Plugin loader"""

import importlib
import logging

LOGGER = logging.getLogger(__name__)

#: Loads provider plugins to be used by pygeoapi,\
#: formatters and processes available
PLUGINS = {
    'provider': {
        'CSV': 'pygeoapi.provider.csv_.CSVProvider',
        'Elasticsearch': 'pygeoapi.provider.elasticsearch_.ElasticsearchProvider',  # noqa
        'ElasticsearchCatalogue': 'pygeoapi.provider.elasticsearch_.ElasticsearchCatalogueProvider',  # noqa
        'GeoJSON': 'pygeoapi.provider.geojson.GeoJSONProvider',
        'OGR': 'pygeoapi.provider.ogr.OGRProvider',
        'PostgreSQL': 'pygeoapi.provider.postgresql.PostgreSQLProvider',
        'SQLiteGPKG': 'pygeoapi.provider.sqlite.SQLiteGPKGProvider',
        'MongoDB': 'pygeoapi.provider.mongo.MongoProvider',
        'FileSystem': 'pygeoapi.provider.filesystem.FileSystemProvider',
        'rasterio': 'pygeoapi.provider.rasterio_.RasterioProvider',
        'xarray': 'pygeoapi.provider.xarray_.XarrayProvider',
        'MVT': 'pygeoapi.provider.mvt.MVTProvider',
        'TinyDBCatalogue': 'pygeoapi.provider.tinydb_.TinyDBCatalogueProvider',
        'SensorThings': 'pygeoapi.provider.sensorthings.SensorThingsProvider',
        'xarray-edr': 'pygeoapi.provider.xarray_edr.XarrayEDRProvider'
    },
    'formatter': {
        'CSV': 'pygeoapi.formatter.csv_.CSVFormatter'
    },
    'process': {
        'HelloWorld': 'pygeoapi.process.hello_world.HelloWorldProcessor'
    },
    'process_manager': {
        'Dummy': 'pygeoapi.process.manager.dummy.DummyManager',
        'TinyDB': 'pygeoapi.process.manager.tinydb_.TinyDBManager'
    }
}


[docs]def load_plugin(plugin_type, plugin_def):
    """
    loads plugin by name

    :param plugin_type: type of plugin (provider, formatter)
    :param plugin_def: plugin definition

    :returns: plugin object
    """

    name = plugin_def['name']

    if plugin_type not in PLUGINS.keys():
        msg = 'Plugin type {} not found'.format(plugin_type)
        LOGGER.exception(msg)
        raise InvalidPluginError(msg)

    plugin_list = PLUGINS[plugin_type]

    LOGGER.debug('Plugins: {}'.format(plugin_list))

    if '.' not in name and name not in plugin_list.keys():
        msg = 'Plugin {} not found'.format(name)
        LOGGER.exception(msg)
        raise InvalidPluginError(msg)

    if '.' in name:  # dotted path
        packagename, classname = name.rsplit('.', 1)
    else:  # core formatter
        packagename, classname = plugin_list[name].rsplit('.', 1)

    LOGGER.debug('package name: {}'.format(packagename))
    LOGGER.debug('class name: {}'.format(classname))

    module = importlib.import_module(packagename)
    class_ = getattr(module, classname)
    plugin = class_(plugin_def)

    return plugin



[docs]class InvalidPluginError(Exception):
    """Invalid plugin"""
    pass





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.util

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2020 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

"""Generic util functions used in the code"""

import base64
from typing import List
from datetime import date, datetime, time
from decimal import Decimal
from enum import Enum
import io
import json
import logging
import mimetypes
import os
import re
from urllib.request import urlopen
from urllib.parse import urlparse
from shapely.geometry import Polygon

import dateutil.parser
from jinja2 import Environment, FileSystemLoader, select_autoescape
from babel.support import Translations
from jinja2.exceptions import TemplateNotFound
import yaml

from pygeoapi import __version__
from pygeoapi import l10n
from pygeoapi.provider.base import ProviderTypeError

LOGGER = logging.getLogger(__name__)

DATETIME_FORMAT = '%Y-%m-%dT%H:%M:%S.%fZ'

TEMPLATES = '{}{}templates'.format(os.path.dirname(
    os.path.realpath(__file__)), os.sep)

mimetypes.add_type('text/plain', '.yaml')
mimetypes.add_type('text/plain', '.yml')


[docs]def dategetter(date_property, collection):
    """
    Attempts to obtain a date value from a collection.

    :param date_property: property representing the date
    :param collection: dictionary to check within

    :returns: `str` (ISO8601) representing the date (allowing
               for an open interval using null)
    """

    value = collection.get(date_property, None)

    if value is None:
        return None

    return value.isoformat()



[docs]def get_typed_value(value):
    """
    Derive true type from data value

    :param value: value

    :returns: value as a native Python data type
    """

    try:
        if '.' in value:  # float?
            value2 = float(value)
        elif len(value) > 1 and value.startswith('0'):
            value2 = value
        else:  # int?
            value2 = int(value)
    except ValueError:  # string (default)?
        value2 = value

    return value2



[docs]def yaml_load(fh):
    """
    serializes a YAML files into a pyyaml object

    :param fh: file handle

    :returns: `dict` representation of YAML
    """

    # support environment variables in config
    # https://stackoverflow.com/a/55301129
    path_matcher = re.compile(r'.*\$\{([^}^{]+)\}.*')

    def path_constructor(loader, node):
        env_var = path_matcher.match(node.value).group(1)
        if env_var not in os.environ:
            raise EnvironmentError('Undefined environment variable in config')
        return get_typed_value(os.path.expandvars(node.value))

    class EnvVarLoader(yaml.SafeLoader):
        pass

    EnvVarLoader.add_implicit_resolver('!path', path_matcher, None)
    EnvVarLoader.add_constructor('!path', path_constructor)

    return yaml.load(fh, Loader=EnvVarLoader)



[docs]def str2bool(value):
    """
    helper function to return Python boolean
    type (source: https://stackoverflow.com/a/715468)

    :param value: value to be evaluated

    :returns: `bool` of whether the value is boolean-ish
    """

    value2 = False

    if isinstance(value, bool):
        value2 = value
    else:
        value2 = value.lower() in ('yes', 'true', 't', '1', 'on')

    return value2



[docs]def to_json(dict_, pretty=False):
    """
    Serialize dict to json

    :param dict_: `dict` of JSON representation
    :param pretty: `bool` of whether to prettify JSON (default is `False`)

    :returns: JSON string representation
    """

    if pretty:
        indent = 4
    else:
        indent = None

    return json.dumps(dict_, default=json_serial,
                      indent=indent)



[docs]def format_datetime(value, format_=DATETIME_FORMAT):
    """
    Parse datetime as ISO 8601 string; re-present it in particular format
    for display in HTML

    :param value: `str` of ISO datetime
    :param format_: `str` of datetime format for strftime

    :returns: string
    """

    if not isinstance(value, str) or not value.strip():
        return ''

    return dateutil.parser.isoparse(value).strftime(format_)



[docs]def file_modified_iso8601(filepath):
    """
    Provide a file's ctime in ISO8601

    :param filepath: path to file

    :returns: string of ISO8601
    """

    return datetime.fromtimestamp(
        os.path.getctime(filepath)).strftime('%Y-%m-%dT%H:%M:%SZ')



[docs]def human_size(nbytes):
    """
    Provides human readable file size

    source: https://stackoverflow.com/a/14996816

    :param nbytes: int of file size (bytes)
    :param units: list of unit abbreviations

    :returns: string of human readable filesize
    """

    suffixes = ['B', 'K', 'M', 'G', 'T', 'P']

    i = 0

    while nbytes >= 1024 and i < len(suffixes)-1:
        nbytes /= 1024.
        i += 1

    if suffixes[i] == 'K':
        f = str(int(nbytes)).rstrip('0').rstrip('.')
    elif suffixes[i] == 'B':
        return nbytes
    else:
        f = '{:.1f}'.format(nbytes).rstrip('0').rstrip('.')

    return '{}{}'.format(f, suffixes[i])



[docs]def format_duration(start, end=None):
    """
    Parse a start and (optional) end datetime as ISO 8601 strings, calculate
    the difference, and return that duration as a string.

    :param start: `str` of ISO datetime
    :param end: `str` of ISO datetime, defaults to `start` for a 0 duration

    :returns: string
    """
    if not isinstance(start, str) or not start.strip():
        return ''
    end = end or start
    duration = dateutil.parser.isoparse(end) - dateutil.parser.isoparse(start)
    return str(duration)



[docs]def get_path_basename(urlpath):
    """
    Helper function to derive file basename

    :param urlpath: URL path

    :returns: string of basename of URL path
    """

    return os.path.basename(urlpath)



[docs]def json_serial(obj):
    """
    helper function to convert to JSON non-default
    types (source: https://stackoverflow.com/a/22238613)
    :param obj: `object` to be evaluated
    :returns: JSON non-default type to `str`
    """

    if isinstance(obj, (datetime, date, time)):
        return obj.isoformat()
    elif isinstance(obj, bytes):
        try:
            LOGGER.debug('Returning as UTF-8 decoded bytes')
            return obj.decode('utf-8')
        except UnicodeDecodeError:
            LOGGER.debug('Returning as base64 encoded JSON object')
            return base64.b64encode(obj)
    elif isinstance(obj, Decimal):
        return float(obj)
    elif isinstance(obj, l10n.Locale):
        return l10n.locale2str(obj)

    msg = '{} type {} not serializable'.format(obj, type(obj))
    LOGGER.error(msg)
    raise TypeError(msg)



[docs]def is_url(urlstring):
    """
    Validation function that determines whether a candidate URL should be
    considered a URI. No remote resource is obtained; this does not check
    the existence of any remote resource.
    :param urlstring: `str` to be evaluated as candidate URL.
    :returns: `bool` of whether the URL looks like a URL.
    """
    try:
        result = urlparse(urlstring)
        return bool(result.scheme and result.netloc)
    except ValueError:
        return False



[docs]def render_j2_template(config, template, data, locale_=None):
    """
    render Jinja2 template

    :param config: dict of configuration
    :param template: template (relative path)
    :param data: dict of data
    :param locale_: the requested output Locale

    :returns: string of rendered template
    """

    custom_templates = False
    try:
        templates_path = config['server']['templates']['path']
        env = Environment(loader=FileSystemLoader(templates_path),
                          extensions=['jinja2.ext.i18n',
                                      'jinja2.ext.autoescape'],
                          autoescape=select_autoescape(['html', 'xml']))
        custom_templates = True
        LOGGER.debug('using custom templates: {}'.format(templates_path))
    except (KeyError, TypeError):
        env = Environment(loader=FileSystemLoader(TEMPLATES),
                          extensions=['jinja2.ext.i18n',
                                      'jinja2.ext.autoescape'],
                          autoescape=select_autoescape(['html', 'xml']))
        LOGGER.debug('using default templates: {}'.format(TEMPLATES))

    env.filters['to_json'] = to_json
    env.filters['format_datetime'] = format_datetime
    env.filters['format_duration'] = format_duration
    env.filters['human_size'] = human_size
    env.globals.update(to_json=to_json)

    env.filters['get_path_basename'] = get_path_basename
    env.globals.update(get_path_basename=get_path_basename)

    env.filters['get_breadcrumbs'] = get_breadcrumbs
    env.globals.update(get_breadcrumbs=get_breadcrumbs)

    env.filters['filter_dict_by_key_value'] = filter_dict_by_key_value
    env.globals.update(filter_dict_by_key_value=filter_dict_by_key_value)

    translations = Translations.load('locale', [locale_])
    env.install_gettext_translations(translations)

    try:
        template = env.get_template(template)
    except TemplateNotFound as err:
        if custom_templates:
            LOGGER.debug(err)
            LOGGER.debug('Custom template not found; using default')
            env = Environment(loader=FileSystemLoader(TEMPLATES),
                              extensions=['jinja2.ext.i18n'])
            template = env.get_template(template)
        else:
            raise

    return template.render(config=l10n.translate_struct(config, locale_, True),
                           data=data, version=__version__)



[docs]def get_mimetype(filename):
    """
    helper function to return MIME type of a given file

    :param filename: filename (with extension)

    :returns: MIME type of given filename
    """

    return mimetypes.guess_type(filename)[0]



[docs]def get_breadcrumbs(urlpath):
    """
    helper function to make breadcrumbs from a URL path

    :param urlpath: URL path

    :returns: `list` of `dict` objects of labels and links
    """

    links = []

    tokens = urlpath.split('/')

    s = ''
    for t in tokens:
        if s:
            s += '/' + t
        else:
            s = t
        links.append({
            'href': s,
            'title': t,
        })

    return links



[docs]def filter_dict_by_key_value(dict_, key, value):
    """
    helper function to filter a dict by a dict key

    :param dict_: ``dict``
    :param key: dict key
    :param value: dict key value

    :returns: filtered ``dict``
    """

    return {k: v for (k, v) in dict_.items() if v[key] == value}



[docs]def filter_providers_by_type(providers, type):
    """
    helper function to filter a list of providers by type

    :param providers: ``list``
    :param type: str

    :returns: filtered ``dict`` provider
    """

    providers_ = {provider['type']: provider for provider in providers}
    return providers_.get(type, None)



[docs]def get_provider_by_type(providers, provider_type):
    """
    helper function to load a provider by a provider type

    :param providers: ``list`` of providers
    :param provider_type: type of provider (feature)

    :returns: provider based on type
    """

    LOGGER.debug('Searching for provider type {}'.format(provider_type))
    try:
        p = (next(d for i, d in enumerate(providers)
                  if d['type'] == provider_type))
    except (RuntimeError, StopIteration):
        raise ProviderTypeError('Invalid provider type requested')

    return p



[docs]def get_provider_default(providers):
    """
    helper function to get a resource's default provider

    :param providers: ``list`` of providers

    :returns: filtered ``dict``
    """

    try:
        default = (next(d for i, d in enumerate(providers) if 'default' in d
                   and d['default']))
        LOGGER.debug('found default provider type')
    except StopIteration:
        LOGGER.debug('no default provider type.  Returning first provider')
        default = providers[0]

    LOGGER.debug('Default provider: {}'.format(default['type']))
    return default



[docs]class JobStatus(Enum):
    """
    Enum for the job status options specified in the WPS 2.0 specification
    """

    #  From the specification
    accepted = 'accepted'
    running = 'running'
    successful = 'successful'
    failed = 'failed'
    dismissed = 'dismissed'



[docs]def read_data(path):
    """
    helper function to read data (file or networrk)
    """

    LOGGER.debug('Attempting to read {}'.format(path))
    scheme = urlparse(path).scheme

    if scheme in ['', 'file']:
        LOGGER.debug('local file on disk')
        with io.open(path, 'rb') as fh:
            return fh.read()
    else:
        LOGGER.debug('network file')
        with urlopen(path) as r:
            return r.read()



[docs]def url_join(*parts):
    """
    helper function to join a URL from a number of parts/fragments.
    Implemented because urllib.parse.urljoin strips subpaths from
    host urls if they are specified

    Per https://github.com/geopython/pygeoapi/issues/695

    :param parts: list of parts to join

    :returns: str of resulting URL
    """

    return '/'.join([p.strip().strip('/') for p in parts])



[docs]def get_envelope(coords_list: List[List[float]]):
    """
    helper function to get the envelope for a given coordinates
    list through the Shapely API.

    :param coords_list: list of coordinates

    :returns: list of the envelope's coordinates
    """

    coords = [tuple(item) for item in coords_list]
    polygon = Polygon(coords)
    bounds = polygon.bounds
    return [[bounds[0], bounds[3]],
            [bounds[2], bounds[1]]]





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.formatter.base

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2019 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import logging

LOGGER = logging.getLogger(__name__)


[docs]class BaseFormatter:
    """generic Formatter ABC"""

[docs]    def __init__(self, formatter_def):
        """
        Initialize object

        :param formatter_def: formatter definition

        :returns: pygeoapi.formatter.base.BaseFormatter
        """

        self.mimetype = None
        self.geom = False

        self.name = formatter_def['name']
        if 'geom' in formatter_def:
            self.geom = formatter_def['geom']


[docs]    def write(self, options={}, data=None):
        """
        Generate data in specified format

        :param options: CSV formatting options
        :param data: dict representation of GeoJSON object

        :returns: string representation of format
        """

        raise NotImplementedError()


[docs]    def __repr__(self):
        return '<BaseFormatter> {}'.format(self.name)




[docs]class FormatterGenericError(Exception):
    """formatter generic error"""
    pass



[docs]class FormatterSerializationError(FormatterGenericError):
    """formatter serialization error"""
    pass





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.formatter.csv_

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2018 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import io
import logging

import unicodecsv as csv

from pygeoapi.formatter.base import BaseFormatter, FormatterSerializationError

LOGGER = logging.getLogger(__name__)


[docs]class CSVFormatter(BaseFormatter):
    """CSV formatter"""

[docs]    def __init__(self, formatter_def):
        """
        Initialize object

        :param formatter_def: formatter definition

        :returns: `pygeoapi.formatter.csv_.CSVFormatter`
        """

        geom = False
        if 'geom' in formatter_def:
            geom = formatter_def['geom']

        super().__init__({'name': 'csv', 'geom': geom})
        self.mimetype = 'text/csv'


[docs]    def write(self, options={}, data=None):
        """
        Generate data in CSV format

        :param options: CSV formatting options
        :param data: dict of GeoJSON data

        :returns: string representation of format
        """

        is_point = False
        try:
            fields = list(data['features'][0]['properties'].keys())
        except IndexError:
            LOGGER.error('no features')
            return str()

        if self.geom:
            LOGGER.debug('Including point geometry')
            if data['features'][0]['geometry']['type'] == 'Point':
                fields.insert(0, 'x')
                fields.insert(1, 'y')
                is_point = True
            else:
                # TODO: implement wkt geometry serialization
                LOGGER.debug('not a point geometry, skipping')

        LOGGER.debug('CSV fields: {}'.format(fields))

        try:
            output = io.BytesIO()
            writer = csv.DictWriter(output, fields)
            writer.writeheader()

            for feature in data['features']:
                fp = feature['properties']
                if is_point:
                    fp['x'] = feature['geometry']['coordinates'][0]
                    fp['y'] = feature['geometry']['coordinates'][1]
                LOGGER.debug(fp)
                writer.writerow(fp)
        except ValueError as err:
            LOGGER.error(err)
            raise FormatterSerializationError('Error writing CSV output')

        return output.getvalue()


[docs]    def __repr__(self):
        return '<CSVFormatter> {}'.format(self.mimetype)






          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.process.base

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2019 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import logging

LOGGER = logging.getLogger(__name__)


[docs]class BaseProcessor:
    """generic Processor ABC. Processes are inherited from this class"""

[docs]    def __init__(self, processor_def, process_metadata):
        """
        Initialize object

        :param processor_def: processor definition
        :param process_metadata: process metadata `dict`

        :returns: pygeoapi.processor.base.BaseProvider
        """
        self.name = processor_def['name']
        self.metadata = process_metadata


[docs]    def execute(self):
        """
        execute the process

        :returns: tuple of MIME type and process response
        """

        raise NotImplementedError()


[docs]    def __repr__(self):
        return '<BaseProcessor> {}'.format(self.name)




[docs]class ProcessorGenericError(Exception):
    """processor generic error"""
    pass



[docs]class ProcessorExecuteError(ProcessorGenericError):
    """query / backend error"""
    pass





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.process.hello_world

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2019 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import logging

from pygeoapi.process.base import BaseProcessor, ProcessorExecuteError


LOGGER = logging.getLogger(__name__)

#: Process metadata and description
PROCESS_METADATA = {
    'version': '0.2.0',
    'id': 'hello-world',
    'title': {
        'en': 'Hello World',
        'fr': 'Bonjour le Monde'
    },
    'description': {
        'en': 'An example process that takes a name as input, and echoes '
              'it back as output. Intended to demonstrate a simple '
              'process with a single literal input.',
        'fr': 'Un exemple de processus qui prend un nom en entrée et le '
              'renvoie en sortie. Destiné à démontrer un processus '
              'simple avec une seule entrée littérale.',
    },
    'keywords': ['hello world', 'example', 'echo'],
    'links': [{
        'type': 'text/html',
        'rel': 'canonical',
        'title': 'information',
        'href': 'https://example.org/process',
        'hreflang': 'en-US'
    }],
    'inputs': {
        'name': {
            'title': 'Name',
            'description': 'The name of the person or entity that you wish to'
                           'be echoed back as an output',
            'schema': {
                'type': 'string'
            },
            'minOccurs': 1,
            'maxOccurs': 1,
            'metadata': None,  # TODO how to use?
            'keywords': ['full name', 'personal']
        },
        'message': {
            'title': 'Message',
            'description': 'An optional message to echo as well',
            'schema': {
                'type': 'string'
            },
            'minOccurs': 0,
            'maxOccurs': 1,
            'metadata': None,
            'keywords': ['message']
        }
    },
    'outputs': {
        'echo': {
            'title': 'Hello, world',
            'description': 'A "hello world" echo with the name and (optional)'
                           ' message submitted for processing',
            'schema': {
                'type': 'object',
                'contentMediaType': 'application/json'
            }
        }
    },
    'example': {
        'inputs': {
            'name': 'World',
            'message': 'An optional message.',
        }
    }
}


[docs]class HelloWorldProcessor(BaseProcessor):
    """Hello World Processor example"""

[docs]    def __init__(self, processor_def):
        """
        Initialize object

        :param processor_def: provider definition

        :returns: pygeoapi.process.hello_world.HelloWorldProcessor
        """

        super().__init__(processor_def, PROCESS_METADATA)


[docs]    def execute(self, data):

        mimetype = 'application/json'
        name = data.get('name', None)

        if name is None:
            raise ProcessorExecuteError('Cannot process without a name')

        value = 'Hello {}! {}'.format(name, data.get('message', '')).strip()

        outputs = {
            'id': 'echo',
            'value': value
        }

        return mimetype, outputs


[docs]    def __repr__(self):
        return '<HelloWorldProcessor> {}'.format(self.name)






          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.base

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import logging

LOGGER = logging.getLogger(__name__)


[docs]class BaseProvider:
    """generic Provider ABC"""

[docs]    def __init__(self, provider_def):
        """
        Initialize object

        :param provider_def: provider definition

        :returns: pygeoapi.provider.base.BaseProvider
        """

        try:
            self.name = provider_def['name']
            self.type = provider_def['type']
            self.data = provider_def['data']
        except KeyError:
            raise RuntimeError('name/type/data are required')

        self.options = provider_def.get('options', None)
        self.id_field = provider_def.get('id_field', None)
        self.uri_field = provider_def.get('uri_field', None)
        self.x_field = provider_def.get('x_field', None)
        self.y_field = provider_def.get('y_field', None)
        self.time_field = provider_def.get('time_field')
        self.title_field = provider_def.get('title_field')
        self.properties = provider_def.get('properties', [])
        self.file_types = provider_def.get('file_types', [])
        self.fields = {}

        # for coverage providers
        self.axes = []
        self.crs = None
        self.num_bands = None


[docs]    def get_fields(self):
        """
        Get provider field information (names, types)

        :returns: dict of fields
        """

        raise NotImplementedError()


[docs]    def get_data_path(self, baseurl, urlpath, dirpath):
        """
        Gets directory listing or file description or raw file dump

        :param baseurl: base URL of endpoint
        :param urlpath: base path of URL
        :param dirpath: directory basepath (equivalent of URL)

        :returns: `dict` of file listing or `dict` of GeoJSON item or raw file
        """

        raise NotImplementedError()


[docs]    def get_metadata(self):
        """
        Provide data/file metadata

        :returns: `dict` of metadata construct (format
                  determined by provider/standard)
        """

        raise NotImplementedError()


[docs]    def query(self):
        """
        query the provider

        :returns: dict of 0..n GeoJSON features or coverage data
        """

        raise NotImplementedError()


[docs]    def get(self, identifier):
        """
        query the provider by id

        :param identifier: feature id
        :returns: dict of single GeoJSON feature
        """

        raise NotImplementedError()


[docs]    def create(self, new_feature):
        """Create a new feature
        """

        raise NotImplementedError()


[docs]    def update(self, identifier, new_feature):
        """Updates an existing feature id with new_feature

        :param identifier: feature id
        :param new_feature: new GeoJSON feature dictionary
        """

        raise NotImplementedError()


[docs]    def get_coverage_domainset(self):
        """
        Provide coverage domainset

        :returns: CIS JSON object of domainset metadata
        """

        raise NotImplementedError()


[docs]    def get_coverage_rangetype(self):
        """
        Provide coverage rangetype

        :returns: CIS JSON object of rangetype metadata
        """

        raise NotImplementedError()


[docs]    def delete(self, identifier):
        """Deletes an existing feature

        :param identifier: feature id
        """

        raise NotImplementedError()


[docs]    def __repr__(self):
        return '<BaseProvider> {}'.format(self.type)




[docs]class ProviderGenericError(Exception):
    """provider generic error"""
    pass



[docs]class ProviderConnectionError(ProviderGenericError):
    """provider connection error"""
    pass



[docs]class ProviderTypeError(ProviderGenericError):
    """provider type error"""
    pass



[docs]class ProviderInvalidQueryError(ProviderGenericError):
    """provider invalid query error"""
    pass



[docs]class ProviderQueryError(ProviderGenericError):
    """provider query error"""
    pass



[docs]class ProviderItemNotFoundError(ProviderGenericError):
    """provider item not found query error"""
    pass



[docs]class ProviderNoDataError(ProviderGenericError):
    """provider no data error"""
    pass



[docs]class ProviderNotFoundError(ProviderGenericError):
    """provider not found error"""
    pass



[docs]class ProviderVersionError(ProviderGenericError):
    """provider incorrect version error"""
    pass





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.csv_

# =================================================================
#
# Authors: Tom Kralidis <tomkralidis@gmail.com>
#
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

from collections import OrderedDict
import csv
import itertools
import logging

from pygeoapi.provider.base import (BaseProvider, ProviderQueryError,
                                    ProviderItemNotFoundError)

LOGGER = logging.getLogger(__name__)


[docs]class CSVProvider(BaseProvider):
    """CSV provider"""

    def __init__(self, provider_def):
        """
        Initialize object

        :param provider_def: provider definition

        :returns: pygeoapi.provider.csv_.CSVProvider
        """

        super().__init__(provider_def)
        self.geometry_x = provider_def['geometry']['x_field']
        self.geometry_y = provider_def['geometry']['y_field']
        self.fields = self.get_fields()

[docs]    def get_fields(self):
        """
         Get provider field information (names, types)

        :returns: dict of fields
        """

        LOGGER.debug('Treating all columns as string types')
        with open(self.data) as ff:
            LOGGER.debug('Serializing DictReader')
            data_ = csv.DictReader(ff)
            fields = {}
            for f in data_.fieldnames:
                fields[f] = {'type': 'string'}
            return fields


[docs]    def _load(self, startindex=0, limit=10, resulttype='results',
              identifier=None, bbox=[], datetime_=None, properties=[],
              select_properties=[], skip_geometry=False, q=None):
        """
        Load CSV data

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param datetime_: temporal (datestamp or extent)
        :param resulttype: return results or hit limit (default results)
        :param properties: list of tuples (name, value)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: dict of GeoJSON FeatureCollection
        """

        found = False
        result = None
        feature_collection = {
            'type': 'FeatureCollection',
            'features': []
        }

        with open(self.data) as ff:
            LOGGER.debug('Serializing DictReader')
            data_ = csv.DictReader(ff)
            if properties:
                data_ = filter(
                    lambda p: all(
                        [p[prop[0]] == prop[1] for prop in properties]), data_)

            if resulttype == 'hits':
                LOGGER.debug('Returning hits only')
                feature_collection['numberMatched'] = len(list(data_))
                return feature_collection
            LOGGER.debug('Slicing CSV rows')
            for row in itertools.islice(data_, startindex, startindex+limit):
                feature = {'type': 'Feature'}
                feature['id'] = row.pop(self.id_field)
                if not skip_geometry:
                    feature['geometry'] = {
                        'type': 'Point',
                        'coordinates': [
                            float(row.pop(self.geometry_x)),
                            float(row.pop(self.geometry_y))
                        ]
                    }
                else:
                    feature['geometry'] = None
                if self.properties or select_properties:
                    feature['properties'] = OrderedDict()
                    for p in set(self.properties) | set(select_properties):
                        try:
                            feature['properties'][p] = row[p]
                        except KeyError as err:
                            LOGGER.error(err)
                            raise ProviderQueryError()
                else:
                    feature['properties'] = row

                if identifier is not None and feature['id'] == identifier:
                    found = True
                    result = feature
                feature_collection['features'].append(feature)
                feature_collection['numberMatched'] = \
                    len(feature_collection['features'])

        if identifier is not None and not found:
            return None
        elif identifier is not None and found:
            return result

        feature_collection['numberReturned'] = len(
            feature_collection['features'])

        return feature_collection


[docs]    def query(self, startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, q=None, **kwargs):
        """
        CSV query

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param resulttype: return results or hit limit (default results)
        :param bbox: bounding box [minx,miny,maxx,maxy]
        :param datetime_: temporal (datestamp or extent)
        :param properties: list of tuples (name, value)
        :param sortby: list of dicts (property, order)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: dict of GeoJSON FeatureCollection
        """

        return self._load(startindex, limit, resulttype,
                          properties=properties,
                          select_properties=select_properties,
                          skip_geometry=skip_geometry)


[docs]    def get(self, identifier, **kwargs):
        """
        query CSV id

        :param identifier: feature id

        :returns: dict of single GeoJSON feature
        """
        item = self._load(identifier=identifier)
        if item:
            return item
        else:
            err = 'item {} not found'.format(identifier)
            LOGGER.error(err)
            raise ProviderItemNotFoundError(err)


    def __repr__(self):
        return '<CSVProvider> {}'.format(self.data)





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.geojson

# =================================================================
#
# Authors: Matthew Perry <perrygeo@gmail.com>
#
# Copyright (c) 2018 Matthew Perry
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import json
import logging
import os
import uuid

from pygeoapi.provider.base import BaseProvider, ProviderItemNotFoundError

LOGGER = logging.getLogger(__name__)


[docs]class GeoJSONProvider(BaseProvider):
    """Provider class backed by local GeoJSON files

    This is meant to be simple
    (no external services, no dependencies, no schema)

    at the expense of performance
    (no indexing, full serialization roundtrip on each request)

    Not thread safe, a single server process is assumed

    This implementation uses the feature 'id' heavily
    and will override any 'id' provided in the original data.
    The feature 'properties' will be preserved.

    TODO:
    * query method should take bbox
    * instead of methods returning FeatureCollections,
    we should be yielding Features and aggregating in the view
    * there are strict id semantics; all features in the input GeoJSON file
    must be present and be unique strings. Otherwise it will break.
    * How to raise errors in the provider implementation such that
    * appropriate HTTP responses will be raised
    """

    def __init__(self, provider_def):
        """initializer"""

        super().__init__(provider_def)
        self.fields = self.get_fields()

[docs]    def get_fields(self):
        """
         Get provider field information (names, types)

        :returns: dict of fields
        """

        LOGGER.debug('Treating all columns as string types')
        if os.path.exists(self.data):
            with open(self.data) as src:
                data = json.loads(src.read())
            fields = {}
            for f in data['features'][0]['properties'].keys():
                fields[f] = {'type': 'string'}
            return fields


[docs]    def _load(self, skip_geometry=None, properties=[], select_properties=[]):
        """Load and validate the source GeoJSON file
        at self.data

        Yes loading from disk, deserializing and validation
        happens on every request. This is not efficient.
        """

        if os.path.exists(self.data):
            with open(self.data) as src:
                data = json.loads(src.read())
        else:
            data = {
                'type': 'FeatureCollection',
                'features': []}

        # Must be a FeatureCollection
        assert data['type'] == 'FeatureCollection'

        # filter by properties if set
        if properties:
            data['features'] = [f for f in data['features'] if \
                all([str(f['properties'][p[0]]) == str(p[1]) for p in properties])]  # noqa

        # All features must have ids, TODO must be unique strings
        for i in data['features']:
            if 'id' not in i and self.id_field in i['properties']:
                i['id'] = i['properties'][self.id_field]
            if skip_geometry:
                i['geometry'] = None
            if self.properties or select_properties:
                i['properties'] = {k: v for k, v in i['properties'].items()
                                   if k in set(self.properties) | set(select_properties)}  # noqa
        return data


[docs]    def query(self, startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, q=None, **kwargs):
        """
        query the provider

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param resulttype: return results or hit limit (default results)
        :param bbox: bounding box [minx,miny,maxx,maxy]
        :param datetime_: temporal (datestamp or extent)
        :param properties: list of tuples (name, value)
        :param sortby: list of dicts (property, order)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: FeatureCollection dict of 0..n GeoJSON features
        """

        # TODO filter by bbox without resorting to third-party libs
        data = self._load(skip_geometry=skip_geometry, properties=properties,
                          select_properties=select_properties)

        data['numberMatched'] = len(data['features'])

        if resulttype == 'hits':
            data['features'] = []
        else:
            data['features'] = data['features'][startindex:startindex+limit]
            data['numberReturned'] = len(data['features'])

        return data


[docs]    def get(self, identifier, **kwargs):
        """
        query the provider by id

        :param identifier: feature id
        :returns: dict of single GeoJSON feature
        """

        all_data = self._load()
        # if matches
        for feature in all_data['features']:
            if str(feature.get('id')) == identifier:
                return feature
        # default, no match
        err = 'item {} not found'.format(identifier)
        LOGGER.error(err)
        raise ProviderItemNotFoundError(err)


[docs]    def create(self, new_feature):
        """Create a new feature

        :param new_feature: new GeoJSON feature dictionary
        """

        all_data = self._load()

        if self.id_field not in new_feature and\
           self.id_field not in new_feature['properties']:
            new_feature['properties'][self.id_field] = str(uuid.uuid4())

        all_data['features'].append(new_feature)

        with open(self.data, 'w') as dst:
            dst.write(json.dumps(all_data))


[docs]    def update(self, identifier, new_feature):
        """Updates an existing feature id with new_feature

        :param identifier: feature id
        :param new_feature: new GeoJSON feature dictionary
        """

        all_data = self._load()
        for i, feature in enumerate(all_data['features']):
            if self.id_field in feature:
                if feature[self.id_field] == identifier:
                    new_feature['properties'][self.id_field] = identifier
                    all_data['features'][i] = new_feature
            elif self.id_field in feature['properties']:
                if feature['properties'][self.id_field] == identifier:
                    new_feature['properties'][self.id_field] = identifier
                    all_data['features'][i] = new_feature
        with open(self.data, 'w') as dst:
            dst.write(json.dumps(all_data))


[docs]    def delete(self, identifier):
        """Deletes an existing feature

        :param identifier: feature id
        """

        all_data = self._load()
        for i, feature in enumerate(all_data['features']):
            if self.id_field in feature:
                if feature[self.id_field] == identifier:
                    all_data['features'].pop(i)
            elif self.id_field in feature['properties']:
                if feature['properties'][self.id_field] == identifier:
                    all_data['features'].pop(i)
        with open(self.data, 'w') as dst:
            dst.write(json.dumps(all_data))


    def __repr__(self):
        return '<GeoJSONProvider> {}'.format(self.data)





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.ogr

# =================================================================
#
# Authors: Just van den Broecke <justb4@gmail.com>
#          Francesco Bartoli <xbartolone@gmail.com>
#
# Copyright (c) 2019 Just van den Broecke
# Copyright (c) 2020 Francesco Bartoli
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import functools
import importlib
import logging
import os
from typing import Any

from osgeo import gdal as osgeo_gdal
from osgeo import ogr as osgeo_ogr
from osgeo import osr as osgeo_osr

from pygeoapi.provider.base import (
    BaseProvider, ProviderGenericError,
    ProviderQueryError, ProviderConnectionError,
    ProviderItemNotFoundError)

LOGGER = logging.getLogger(__name__)


[docs]class OGRProvider(BaseProvider):
    """
    OGR Provider. Uses GDAL/OGR Python-bindings to access OGR
    Vector sources. References:
    https://pcjericks.github.io/py-gdalogr-cookbook/
    https://gdal.org/ogr_formats.html (per-driver specifics).

    In theory any OGR source type (Driver) could be used, although
    some Source Types are Driver-specific handling. This is handled
    in Source Helper classes, instantiated per Source-Type.

    The following Source Types have been tested to work:
    GeoPackage (GPKG), SQLite, GeoJSON, ESRI Shapefile, WFS v2.
    """

    # To deal with some OGR Source-Driver specifics.
    SOURCE_HELPERS = {
        'ESRIJSON': 'pygeoapi.provider.ogr.ESRIJSONHelper',
        'WFS': 'pygeoapi.provider.ogr.WFSHelper',
        '*': 'pygeoapi.provider.ogr.CommonSourceHelper'
    }
    os.environ['OGR_GEOJSON_MAX_OBJ_SIZE'] = os.environ.get(
        'OGR_GEOJSON_MAX_OBJ_SIZE', '20MB')

    # Setting for traditional CRS axis order.
    OAMS_TRADITIONAL_GIS_ORDER = osgeo_osr.OAMS_TRADITIONAL_GIS_ORDER

    def __init__(self, provider_def):
        """
        Initialize object

        # Typical OGRProvider YAML config:

        provider:
            name: OGR
            data:
                source_type: WFS
                source: WFS:http://geodata.nationaalgeoregister.nl/rdinfo/wfs?
                source_srs: EPSG:28992
                target_srs: EPSG:4326
                source_capabilities:
                    paging: True
                source_options:
                    OGR_WFS_LOAD_MULTIPLE_LAYER_DEFN: NO
                # open_options:
                    # EXPOSE_GML_ID: NO
                gdal_ogr_options:
                    EMPTY_AS_NULL: NO
                    GDAL_CACHEMAX: 64
                    # GDAL_HTTP_PROXY: (optional proxy)
                    # GDAL_PROXY_AUTH: (optional auth for remote WFS)
                    CPL_DEBUG: NO

            id_field: gml_id
            layer: rdinfo:stations


        :param provider_def: provider definition

        :returns: pygeoapi.provider.ogr.OGRProvider
        """

        super().__init__(provider_def)

        self.ogr = osgeo_ogr
        # http://trac.osgeo.org/gdal/wiki/PythonGotchas
        self.gdal = osgeo_gdal
        LOGGER.info("Using GDAL/OGR version: %d"
                    % int(osgeo_gdal.VersionInfo('VERSION_NUM')))

        # install error handler
        err = GdalErrorHandler()
        self.handler = err.handler
        self.gdal.PushErrorHandler(self.handler)
        # Exceptions will get raised on anything >= gdal.CE_Failure
        self.gdal.UseExceptions()
        LOGGER.debug('Setting OGR properties')

        self.data_def = provider_def['data']

        # Generic GDAL/OGR options (optional)
        gdal_ogr_options = self.data_def.get('gdal_ogr_options', {})
        for key in gdal_ogr_options:
            self.gdal.SetConfigOption(key, str(gdal_ogr_options[key]))

        # Driver-specific options (optional)
        source_options = self.data_def.get('source_options', {})
        for key in source_options:
            self.gdal.SetConfigOption(key, str(source_options[key]))
        # Open options
        self.open_options = self.data_def.get('open_options', {})

        self.source_capabilities = self.data_def.get('source_capabilities',
                                                     {'paging': False})

        self.source_srs = int(self.data_def.get('source_srs',
                                                'EPSG:4326').split(':')[1])
        self.target_srs = int(self.data_def.get('target_srs',
                                                'EPSG:4326').split(':')[1])

        # Optional coordinate transformation inward (requests) and
        # outward (responses) when the source layers and
        # OGC API - Features collections differ in EPSG-codes.
        self.transform_in = None
        self.transform_out = None
        if self.source_srs != self.target_srs:
            source = osgeo_osr.SpatialReference()
            source.SetAxisMappingStrategy(
                OGRProvider.OAMS_TRADITIONAL_GIS_ORDER)
            source.ImportFromEPSG(self.source_srs)

            target = osgeo_osr.SpatialReference()
            target.SetAxisMappingStrategy(
                OGRProvider.OAMS_TRADITIONAL_GIS_ORDER)
            target.ImportFromEPSG(self.target_srs)

            self.transform_in = \
                osgeo_osr.CoordinateTransformation(target, source)
            self.transform_out = \
                osgeo_osr.CoordinateTransformation(source, target)

        self._load_source_helper(self.data_def['source_type'])

        # Layer name is required
        self.layer_name = provider_def.get('layer', None)
        if not self.layer_name:
            msg = 'Need explicit \'layer\' attr in provider config'
            LOGGER.error(msg)
            raise Exception(msg)

        # Init driver and Source connection
        self.driver = None
        self.conn = None

        LOGGER.debug('Grabbing field information')
        self.fields = self.get_fields()

    def _list_open_options(self):
        return [
            f"{key}={str(value)}" for key, value in self.open_options.items()]

    def _open(self):
        source_type = self.data_def['source_type']
        self.driver = self.ogr.GetDriverByName(source_type)
        if not self.driver:
            msg = 'No Driver for Source: {}'.format(source_type)
            LOGGER.error(msg)
            raise Exception(msg)
        if self.open_options:
            try:
                self.conn = self.gdal.OpenEx(
                    self.data_def['source'],
                    self.gdal.OF_VECTOR,
                    open_options=self._list_open_options())
            except RuntimeError as err:
                LOGGER.error(err)
                raise ProviderConnectionError(err)
            except Exception:
                msg = 'Ignore errors during the connection for Driver \
                    {}'.format(source_type)
                LOGGER.error(msg)
                self.conn = _ignore_gdal_error(
                    self.gdal, 'OpenEx', self.data_def['source'],
                    self.gdal.OF_VECTOR,
                    open_options=self._list_open_options())
        else:
            try:
                self.conn = self.driver.Open(self.data_def['source'], 0)
            except RuntimeError as err:
                LOGGER.error(err)
                raise ProviderConnectionError(err)
            except Exception:
                msg = 'Ignore errors during the connection for Driver \
                    {}'.format(source_type)
                LOGGER.error(msg)
                # ignore errors for ESRIJSON not having geometry member
                # see https://github.com/OSGeo/gdal/commit/38b0feed67f80ded32be6c508323d862e1a14474 # noqa
                self.conn = _ignore_gdal_error(
                    self.driver, 'Open', self.data_def['source'], 0)
        if not self.conn:
            msg = 'Cannot open OGR Source: %s' % self.data_def['source']
            LOGGER.error(msg)
            raise Exception(msg)

        # Always need to disable paging immediately after Open!
        if self.source_capabilities['paging']:
            self.source_helper.disable_paging()

    def _close(self):
        self.source_helper.close()
        self.conn = None
        LOGGER.debug('closed self.conn')

        self.driver = None

    def _get_layer(self):
        if not self.conn:
            self._open()

        # Delegate getting Layer to SourceHelper
        return self.source_helper.get_layer()

[docs]    def get_fields(self):
        """
        Get provider field information (names, types)

        :returns: dict of fields
        """

        fields = {}
        try:
            layer_defn = self._get_layer().GetLayerDefn()
            for fld in range(layer_defn.GetFieldCount()):
                field_defn = layer_defn.GetFieldDefn(fld)
                fieldName = field_defn.GetName()
                fieldTypeCode = field_defn.GetType()
                fieldType = field_defn.GetFieldTypeName(fieldTypeCode)

                fieldName2 = fieldType.lower()

                if fieldName2 == 'integer64':
                    fieldName2 = 'integer'
                elif fieldName2 == 'real':
                    fieldName2 = 'number'

                fields[fieldName] = {'type': fieldName2}

                # fieldWidth = layer_defn.GetFieldDefn(fld).GetWidth()
                # GetPrecision = layer_defn.GetFieldDefn(fld).GetPrecision()

        except RuntimeError as err:
            LOGGER.error(err)
            raise ProviderConnectionError(err)
        except Exception as err:
            LOGGER.error(err)

        finally:
            self._close()

        return fields


[docs]    def query(self, startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, q=None, **kwargs):
        """
        Query OGR source

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param resulttype: return results or hit limit (default results)
        :param bbox: bounding box [minx,miny,maxx,maxy]
        :param datetime_: temporal (datestamp or extent)
        :param properties: list of tuples (name, value)
        :param sortby: list of dicts (property, order)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: dict of 0..n GeoJSON features
        """
        result = None
        try:
            if self.source_capabilities['paging']:
                self.source_helper.enable_paging(startindex, limit)

            layer = self._get_layer()

            if bbox:
                LOGGER.debug('processing bbox parameter')
                minx, miny, maxx, maxy = bbox

                wkt = "POLYGON (({minx} {miny},{minx} {maxy},{maxx} {maxy}," \
                      "{maxx} {miny},{minx} {miny}))".format(
                        minx=float(minx), miny=float(miny),
                        maxx=float(maxx), maxy=float(maxy))

                polygon = self.ogr.CreateGeometryFromWkt(wkt)
                if self.transform_in:
                    polygon.Transform(self.transform_in)

                layer.SetSpatialFilter(polygon)

                # layer.SetSpatialFilterRect(
                # float(minx), float(miny), float(maxx), float(maxy))

            if properties:
                LOGGER.debug('processing properties')

                attribute_filter = ' and '.join(
                    map(
                        lambda x: '{} = \'{}\''.format(x[0], x[1]),
                        properties
                    )
                )

                LOGGER.debug(attribute_filter)

                layer.SetAttributeFilter(attribute_filter)

            # Make response based on resulttype specified
            if resulttype == 'hits':
                LOGGER.debug('hits only specified')
                result = self._response_feature_hits(layer)
            elif resulttype == 'results':
                LOGGER.debug('results specified')
                result = self._response_feature_collection(layer, limit)
            else:
                LOGGER.error('Invalid resulttype: %s' % resulttype)

        except RuntimeError as err:
            LOGGER.error(err)
            raise ProviderQueryError(err)
        except ProviderConnectionError as err:
            LOGGER.error(err)
            raise ProviderConnectionError(err)
        except Exception as err:
            LOGGER.error(err)
            raise ProviderGenericError(err)

        finally:
            self._close()

        return result


[docs]    def get(self, identifier, **kwargs):
        """
        Get Feature by id

        :param identifier: feature id

        :returns: feature collection
        """
        result = None
        try:
            LOGGER.debug('Fetching identifier {}'.format(identifier))
            layer = self._get_layer()

            layer.SetAttributeFilter("{field} = '{id}'".format(
                field=self.id_field, id=identifier))

            ogr_feature = self._get_next_feature(layer, identifier)
            result = self._ogr_feature_to_json(ogr_feature)

        except RuntimeError as err:
            LOGGER.error(err)
            raise ProviderQueryError(err)
        except ProviderConnectionError as err:
            LOGGER.error(err)
            raise ProviderConnectionError(err)
        except ProviderItemNotFoundError as err:
            LOGGER.error(err)
            raise ProviderItemNotFoundError(err)
        except Exception as err:
            LOGGER.error(err)
            raise ProviderGenericError(err)

        finally:
            self._close()

        return result


    def __repr__(self):
        return '<OGRProvider> {}'.format(self.data)

[docs]    def _load_source_helper(self, source_type):
        """
        Loads Source Helper by name.

        :param Source type: Source type name

        :returns: Source Helper object
        """
        helper_type = source_type
        if source_type not in OGRProvider.SOURCE_HELPERS.keys():
            helper_type = '*'

        # Create object from full package.class name string.
        source_helper_class = OGRProvider.SOURCE_HELPERS[helper_type]

        packagename, classname = source_helper_class.rsplit('.', 1)
        module = importlib.import_module(packagename)
        class_ = getattr(module, classname)
        self.source_helper = class_(self)


    def _get_next_feature(self, layer, feature_id):
        try:
            if layer.GetFeatureCount() == 0:
                LOGGER.error("item {} is not found".format(feature_id))
                raise ProviderItemNotFoundError(
                    "item {} not found".format(feature_id))
            # Ignore gdal error
            next_feature = _ignore_gdal_error(layer, 'GetNextFeature')
            if next_feature:
                if all(val is None for val in next_feature.items().values()):
                    self.gdal.Error(
                        self.gdal.CE_Failure, 1,
                        "Object properties are all null"
                    )
            else:
                raise RuntimeError(
                    "GDAL has returned a null feature for item {}".format(
                        feature_id))
            return next_feature
        except RuntimeError as gdalerr:
            LOGGER.error(self.gdal.GetLastErrorMsg())
            raise gdalerr

    def _ogr_feature_to_json(self, ogr_feature):
        geom = ogr_feature.GetGeometryRef()
        if self.transform_out:
            # Optionally reproject the geometry
            geom.Transform(self.transform_out)

        json_feature = ogr_feature.ExportToJson(as_object=True)
        try:
            json_feature['id'] = json_feature['properties'].pop(self.id_field)
        except Exception as err:
            LOGGER.error(err)
            json_feature['id'] = ogr_feature.GetFID()

        return json_feature

[docs]    def _response_feature_collection(self, layer, limit):
        """
        Assembles output from Layer query as
        GeoJSON FeatureCollection structure.

        :returns: GeoJSON FeatureCollection
        """

        feature_collection = {
            'type': 'FeatureCollection',
            'features': []
        }

        # See https://github.com/OSGeo/gdal/blob/master/autotest/
        #     ogr/ogr_wfs.py#L313
        layer.ResetReading()

        try:
            # Ignore gdal error
            ogr_feature = _ignore_gdal_error(layer, 'GetNextFeature')
            count = 0
            while ogr_feature is not None:
                json_feature = self._ogr_feature_to_json(ogr_feature)

                feature_collection['features'].append(json_feature)

                count += 1
                if count == limit:
                    break

                # Ignore gdal error
                ogr_feature = _ignore_gdal_error(layer, 'GetNextFeature')

            return feature_collection
        except RuntimeError as gdalerr:
            LOGGER.error(self.gdal.GetLastErrorMsg())
            raise gdalerr


[docs]    def _response_feature_hits(self, layer):
        """
        Assembles GeoJSON hits from OGR Feature count
        e.g: http://localhost:5000/collections/
        hotosm_bdi_waterways/items?resulttype=hits

        :returns: GeoJSON FeaturesCollection
        """

        return {
            'type': 'FeatureCollection',
            'numberMatched': layer.GetFeatureCount(),
            'features': []
        }




[docs]class InvalidHelperError(Exception):
    """Invalid helper"""
    pass



[docs]class SourceHelper:
    """
    Helper classes for OGR-specific Source Types (Drivers).
    For some actions Driver-specific settings or processing is
    required. This is delegated to the OGR SourceHelper classes.
    """

    def __init__(self, provider):
        """
        Initialize object with related OGRProvider object.

        :param provider: provider instance

        :returns: pygeoapi.provider.ogr.SourceHelper
        """
        self.provider = provider

[docs]    def close(self):
        """
        OGR Driver-specific handling of closing dataset.
        Default is no specific handling.

        """

        pass


[docs]    def get_layer(self):
        """
        Default action to get a Layer object from opened OGR Driver.
        :return:
        """
        layer = self.provider.conn.GetLayerByName(self.provider.layer_name)

        if not layer:
            msg = 'Cannot get Layer {} from OGR Source'.\
                format(self.provider.layer_name)
            LOGGER.error(msg)
            raise Exception(msg)

        return layer


[docs]    def enable_paging(self, startindex=-1, limit=-1):
        """
        Enable paged access to dataset (OGR Driver-specific)

        """

        pass


[docs]    def disable_paging(self):
        """
        Disable paged access to dataset (OGR Driver-specific)
        """

        pass




[docs]class CommonSourceHelper(SourceHelper):
    """
    SourceHelper for most common OGR Source types:
    Shapefile, GeoPackage, SQLite, GeoJSON etc.
    """
    def __init__(self, provider):
        """
        Initialize object

        :param provider: provider instance

        :returns: pygeoapi.provider.ogr.SourceHelper
        """

        super().__init__(provider)

        self.startindex = -1
        self.limit = -1
        self.result_set = None

[docs]    def close(self):
        """
        OGR Driver-specific handling of closing dataset.
        If ExecuteSQL has been (successfully) called
        must close ResultSet explicitly.
        https://gis.stackexchange.com/questions/114112/explicitly-close-a-ogr-result-object-from-a-call-to-executesql  # noqa
        """

        if not self.result_set:
            return

        try:
            self.provider.conn.ReleaseResultSet(self.result_set)
        except Exception as err:
            msg = 'ReleaseResultSet exception for Layer {}'.format(
                self.provider.layer_name)
            LOGGER.error(msg, err)
        finally:
            self.result_set = None


[docs]    def enable_paging(self, startindex=-1, limit=-1):
        """
        Enable paged access to dataset (OGR Driver-specific)
        using OGR SQL https://gdal.org/user/ogr_sql_dialect.html
        e.g. SELECT * FROM poly LIMIT 10 OFFSET 30

        """
        self.startindex = startindex
        self.limit = limit


[docs]    def disable_paging(self):
        """
        Disable paged access to dataset (OGR Driver-specific)
        """

        pass


[docs]    def get_layer(self):
        """
        Gets OGR Layer from opened OGR dataset.
        When startindex defined 1 or greater will invoke
        OGR SQL SELECT with LIMIT and OFFSET and return
        as Layer as ResultSet from ExecuteSQL on dataset.
        :return: OGR layer object
        """
        if self.startindex <= 0:
            return SourceHelper.get_layer(self)

        self.close()

        sql = 'SELECT * FROM "{ds_name}" LIMIT {limit} OFFSET {offset}'.format(
            ds_name=self.provider.layer_name,
            limit=self.limit,
            offset=self.startindex)
        self.result_set = self.provider.conn.ExecuteSQL(sql)

        # Reset since needs to be set each time explicitly
        self.startindex = -1
        self.limit = -1

        if not self.result_set:
            msg = 'Cannot get Layer {} via ExecuteSQL'.format(
                self.provider.layer_name)
            LOGGER.error(msg)
            raise Exception(msg)

        return self.result_set




[docs]class ESRIJSONHelper(CommonSourceHelper):

    def __init__(self, provider):
        """
        Initialize object

        :param provider: provider instance

        :returns: pygeoapi.provider.ogr.SourceHelper
        """

        super().__init__(provider)

[docs]    def enable_paging(self, startindex=-1, limit=-1):
        """
        Enable paged access to dataset (OGR Driver-specific)

        """
        if startindex < 0:
            return

        self.provider.open_options.update(FEATURE_SERVER_PAGING=True)
        self.startindex = startindex
        self.limit = limit


[docs]    def disable_paging(self):
        """
        Disable paged access to dataset (OGR Driver-specific)
        """

        self.provider.open_options.update(FEATURE_SERVER_PAGING=False)


[docs]    def get_layer(self):
        """
        Gets OGR Layer from opened OGR dataset.
        When startindex defined 1 or greater will invoke
        OGR SQL SELECT with LIMIT and OFFSET and return
        as Layer as ResultSet from ExecuteSQL on dataset.
        :return: OGR layer object
        """
        if self.startindex <= 0:
            return CommonSourceHelper.get_layer(self)

        self.close()

        sql = "SELECT * FROM {ds_name} LIMIT {limit} OFFSET {offset}".format(
            ds_name=self.provider.layer_name,
            limit=self.limit,
            offset=self.startindex)
        self.result_set = self.provider.conn.ExecuteSQL(sql)

        # Reset since needs to be set each time explicitly
        self.startindex = -1
        self.limit = -1

        if not self.result_set:
            msg = 'Cannot get Layer {} via ExecuteSQL'.format(
                self.provider.layer_name)
            LOGGER.error(msg)
            raise Exception(msg)

        return self.result_set




[docs]class WFSHelper(SourceHelper):

    def __init__(self, provider):
        """
        Initialize object

        :param provider: provider instance

        :returns: pygeoapi.provider.ogr.SourceHelper
        """

        super().__init__(provider)

[docs]    def enable_paging(self, startindex=-1, limit=-1):
        """
        Enable paged access to dataset (OGR Driver-specific)

        """

        if startindex < 0:
            return

        self.provider.gdal.SetConfigOption(
            'OGR_WFS_PAGING_ALLOWED', 'ON')
        self.provider.gdal.SetConfigOption(
            'OGR_WFS_BASE_START_INDEX', str(startindex))
        self.provider.gdal.SetConfigOption(
            'OGR_WFS_PAGE_SIZE', str(limit))


[docs]    def disable_paging(self):
        """
        Disable paged access to dataset (OGR Driver-specific)
        """

        self.provider.gdal.SetConfigOption(
            'OGR_WFS_PAGING_ALLOWED', None)
        self.provider.gdal.SetConfigOption(
            'OGR_WFS_PAGE_SIZE', None)




class GdalErrorHandler:

    def __init__(self):
        """
        Initialize the error handler

        :returns: pygeoapi.provider.ogr.GdalErrorHandler
        """
        self.err_level = osgeo_gdal.CE_None
        self.err_num = 0
        self.err_msg = ''

    def handler(self, err_level, err_num, err_msg):
        """
        Define custom GDAL error handler function

        :param err_level: error level
        :param err_num: internal gdal error number
        :param err_msg: error message

        :returns: pygeoapi.provider.ogr.GdalErrorHandler
        """

        err_type = {
            osgeo_gdal.CE_None: 'None',
            osgeo_gdal.CE_Debug: 'Debug',
            osgeo_gdal.CE_Warning: 'Warning',
            osgeo_gdal.CE_Failure: 'Failure',
            osgeo_gdal.CE_Fatal: 'Fatal'
        }
        err_msg = err_msg.replace('\n', ' ')
        level = err_type.get(err_level, 'None')

        self.err_level = err_level
        self.err_num = err_num
        self.err_msg = err_msg

        LOGGER.error('Error Number: %s, Type: %s, Msg: %s' % (
            self.err_num, level, self.err_msg))
        last_error = osgeo_gdal.GetLastErrorMsg()
        if self.err_level >= osgeo_gdal.CE_Failure:
            if 'HTTP error code' in last_error:
                # 500 <= http error ode <=599
                for i in list(range(500, 599)):
                    if str(i) in last_error:
                        raise ProviderConnectionError(last_error)
            else:
                raise ProviderGenericError(last_error)


[docs]def _silent_gdal_error(f):
    """
    Decorator function for gdal
    """
    @functools.wraps(f)
    def wrapper(*args, **kwargs):
        osgeo_gdal.PushErrorHandler('CPLQuietErrorHandler')
        v = f(*args, **kwargs)
        osgeo_gdal.PopErrorHandler()
        return v

    return wrapper



[docs]@_silent_gdal_error
def _ignore_gdal_error(inst, fn, *args, **kwargs) -> Any:
    """
    Evaluate the function with the object instance.

    :param inst: Object instance
    :param fn: String function name
    :param args: List of positional arguments
    :param kwargs: Keyword arguments

    :returns: Any function evaluation result
    """
    value = getattr(inst, fn)(*args, **kwargs)
    return value





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.postgresql

# =================================================================
#
# Authors: Jorge Samuel Mendes de Jesus <jorge.dejesus@protonmail.com>
#          Tom Kralidis <tomkralidis@gmail.com>
#          Mary Bucknell <mbucknell@usgs.gov>
#
# Copyright (c) 2018 Jorge Samuel Mendes de Jesus
# Copyright (c) 2021 Tom Kralidis
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

# Testing local docker:
# docker run --name "postgis" \
# -v postgres_data:/var/lib/postgresql -p 5432:5432 \
# -e ALLOW_IP_RANGE=0.0.0.0/0 \
# -e POSTGRES_USER=postgres \
# -e POSTGRES_PASS=postgres \
# -e POSTGRES_DBNAME=test \
# -d -t kartoza/postgis

# Import dump:
# gunzip < tests/data/hotosm_bdi_waterways.sql.gz |
#  psql -U postgres -h 127.0.0.1 -p 5432 test

import logging
import json
import psycopg2
from psycopg2.sql import SQL, Identifier, Literal
from pygeoapi.provider.base import BaseProvider, \
    ProviderConnectionError, ProviderQueryError, ProviderItemNotFoundError

from psycopg2.extras import RealDictCursor

LOGGER = logging.getLogger(__name__)


[docs]class DatabaseConnection:
    """Database connection class to be used as 'with' statement.
     The class returns a connection object.
    """

    def __init__(self, conn_dic, table, context="query"):
        """
        PostgreSQLProvider Class constructor returning

        :param conn: dictionary with connection parameters
                    to be used by psycopg2
            dbname – the database name (database is a deprecated alias)
            user – user name used to authenticate
            password – password used to authenticate
            host – database host address
             (defaults to UNIX socket if not provided)
            port – connection port number
             (defaults to 5432 if not provided)
            search_path – search path to be used (by order) , normally
             data is in the public schema, [public],
             or in a specific schema ["osm", "public"].
             Note: First we should have the schema
             being used and then public

        :param table: table name containing the data. This variable is used to
                assemble column information
        :param context: query or hits, if query then it will determine
                table column otherwise will not do it
        :returns: psycopg2.extensions.connection
        """

        self.conn_dic = conn_dic
        self.table = table
        self.context = context
        self.columns = None
        self.fields = {}  # Dict of columns. Key is col name, value is type
        self.conn = None

    def __enter__(self):
        try:
            search_path = self.conn_dic.pop('search_path', ['public'])
            if search_path != ['public']:
                self.conn_dic["options"] = '-c \
                search_path={}'.format(",".join(search_path))
                LOGGER.debug('Using search path: {} '.format(search_path))
            self.conn = psycopg2.connect(**self.conn_dic)
            self.conn.set_client_encoding('utf8')

        except psycopg2.OperationalError:
            LOGGER.error("Couldn't connect to Postgis using:{}".format(
                str(self.conn_dic)))
            raise ProviderConnectionError()

        self.cur = self.conn.cursor()
        if self.context == 'query':
            # Getting columns
            query_cols = "SELECT column_name, udt_name FROM information_schema.columns \
            WHERE table_name = '{}' and udt_name != 'geometry';".format(
                self.table)

            self.cur.execute(query_cols)
            result = self.cur.fetchall()
            self.columns = SQL(', ').join(
                [Identifier(item[0]) for item in result]
                )

            for k, v in dict(result).items():
                self.fields[k] = {'type': v}

        return self

    def __exit__(self, exc_type, exc_val, exc_tb):
        # some logic to commit/rollback
        self.conn.close()



[docs]class PostgreSQLProvider(BaseProvider):
    """Generic provider for Postgresql based on psycopg2
    using sync approach and server side
    cursor (using support class DatabaseCursor)
    """

    def __init__(self, provider_def):
        """
        PostgreSQLProvider Class constructor

        :param provider_def: provider definitions from yml pygeoapi-config.
                             data,id_field, name set in parent class
                             data contains the connection information
                             for class DatabaseCursor

        :returns: pygeoapi.provider.base.PostgreSQLProvider
        """

        super().__init__(provider_def)

        self.table = provider_def['table']
        self.id_field = provider_def['id_field']
        self.conn_dic = provider_def['data']
        self.geom = provider_def.get('geom_field', 'geom')

        LOGGER.debug('Setting Postgresql properties:')
        LOGGER.debug('Connection String:{}'.format(
            ",".join(("{}={}".format(*i) for i in self.conn_dic.items()))))
        LOGGER.debug('Name:{}'.format(self.name))
        LOGGER.debug('ID_field:{}'.format(self.id_field))
        LOGGER.debug('Table:{}'.format(self.table))

        LOGGER.debug('Get available fields/properties')
        self.get_fields()

[docs]    def get_fields(self):
        """
        Get fields from PostgreSQL table (columns are field)

        :returns: dict of fields
        """
        if not self.fields:
            with DatabaseConnection(self.conn_dic, self.table) as db:
                self.fields = db.fields
        return self.fields


    def __get_where_clauses(self, properties=[], bbox=[]):
        """
        Generarates WHERE conditions to be implemented in query.
        Private method mainly associated with query method
        :param properties: list of tuples (name, value)
        :param bbox: bounding box [minx,miny,maxx,maxy]

        :returns: psycopg2.sql.Composed or psycopg2.sql.SQL
        """

        where_conditions = []
        if properties:
            property_clauses = [SQL('{} = {}').format(
                Identifier(k), Literal(v)) for k, v in properties]
            where_conditions += property_clauses
        if bbox:
            bbox_clause = SQL('{} && ST_MakeEnvelope({})').format(
                Identifier(self.geom), SQL(', ').join(
                    [Literal(bbox_coord) for bbox_coord in bbox]))
            where_conditions.append(bbox_clause)

        if where_conditions:
            where_clause = SQL(' WHERE {}').format(
                SQL(' AND ').join(where_conditions))
        else:
            where_clause = SQL('')

        return where_clause

[docs]    def _make_orderby(self, sortby):
        """
        Private function: Make STA filter from query properties

        :param sortby: list of dicts (property, order)

        :returns: STA $orderby string
        """
        ret = []
        _map = {'+': 'ASC', '-': 'DESC'}
        for _ in sortby:
            ret.append(f"{_['property']} {_map[_['order']]}")
        return SQL(f"ORDER BY {','.join(ret)}")


[docs]    def query(self, startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, q=None, **kwargs):
        """
        Query Postgis for all the content.
        e,g: http://localhost:5000/collections/hotosm_bdi_waterways/items?
        limit=1&resulttype=results

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param resulttype: return results or hit limit (default results)
        :param bbox: bounding box [minx,miny,maxx,maxy]
        :param datetime_: temporal (datestamp or extent)
        :param properties: list of tuples (name, value)
        :param sortby: list of dicts (property, order)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: GeoJSON FeaturesCollection
        """
        LOGGER.debug('Querying PostGIS')

        if resulttype == 'hits':

            with DatabaseConnection(self.conn_dic,
                                    self.table, context="hits") as db:
                cursor = db.conn.cursor(cursor_factory=RealDictCursor)

                where_clause = self.__get_where_clauses(
                    properties=properties, bbox=bbox)
                sql_query = SQL("SELECT COUNT(*) as hits from {} {}").\
                    format(Identifier(self.table), where_clause)
                try:
                    cursor.execute(sql_query)
                except Exception as err:
                    LOGGER.error('Error executing sql_query: {}: {}'.format(
                        sql_query.as_string(cursor), err))
                    raise ProviderQueryError()

                hits = cursor.fetchone()["hits"]

            return self.__response_feature_hits(hits)

        end_index = startindex + limit

        with DatabaseConnection(self.conn_dic, self.table) as db:
            cursor = db.conn.cursor(cursor_factory=RealDictCursor)

            props = db.columns if select_properties == [] else \
                SQL(', ').join([Identifier(p) for p in select_properties])

            geom = SQL('') if skip_geometry else \
                SQL(",ST_AsGeoJSON({})").format(Identifier(self.geom))

            where_clause = self.__get_where_clauses(
                properties=properties, bbox=bbox)

            orderby = self._make_orderby(sortby) if sortby else SQL('')

            sql_query = SQL("DECLARE \"geo_cursor\" CURSOR FOR \
             SELECT DISTINCT {} {} FROM {} {} {}").\
                format(props,
                       geom,
                       Identifier(self.table),
                       where_clause,
                       orderby)

            LOGGER.debug('SQL Query: {}'.format(sql_query.as_string(cursor)))
            LOGGER.debug('Start Index: {}'.format(startindex))
            LOGGER.debug('End Index: {}'.format(end_index))
            try:
                cursor.execute(sql_query)
                for index in [startindex, limit]:
                    cursor.execute("fetch forward {} from geo_cursor"
                                   .format(index))
            except Exception as err:
                LOGGER.error('Error executing sql_query: {}'.format(
                    sql_query.as_string(cursor)))
                LOGGER.error(err)
                raise ProviderQueryError()

            row_data = cursor.fetchall()

            feature_collection = {
                'type': 'FeatureCollection',
                'features': []
            }

            for rd in row_data:
                feature_collection['features'].append(
                    self.__response_feature(rd))

            return feature_collection


[docs]    def get_previous(self, cursor, identifier):
        """
        Query previous ID given current ID

        :param identifier: feature id

        :returns: feature id
        """
        sql = 'SELECT {} AS id FROM {} WHERE {}<%s ORDER BY {} DESC LIMIT 1'
        cursor.execute(SQL(sql).format(
            Identifier(self.id_field),
            Identifier(self.table),
            Identifier(self.id_field),
            Identifier(self.id_field),
        ), (identifier,))
        item = cursor.fetchall()
        id_ = item[0]['id'] if item else identifier
        return id_


[docs]    def get_next(self, cursor, identifier):
        """
        Query next ID given current ID

        :param identifier: feature id

        :returns: feature id
        """
        sql = 'SELECT {} AS id FROM {} WHERE {}>%s ORDER BY {} LIMIT 1'
        cursor.execute(SQL(sql).format(
            Identifier(self.id_field),
            Identifier(self.table),
            Identifier(self.id_field),
            Identifier(self.id_field),
        ), (identifier,))
        item = cursor.fetchall()
        id_ = item[0]['id'] if item else identifier
        return id_


[docs]    def get(self, identifier, **kwargs):
        """
        Query the provider for a specific
        feature id e.g: /collections/hotosm_bdi_waterways/items/13990765

        :param identifier: feature id

        :returns: GeoJSON FeaturesCollection
        """

        LOGGER.debug('Get item from Postgis')
        with DatabaseConnection(self.conn_dic, self.table) as db:
            cursor = db.conn.cursor(cursor_factory=RealDictCursor)

            sql_query = SQL("SELECT {},ST_AsGeoJSON({}) \
            from {} WHERE {}=%s").format(db.columns,
                                         Identifier(self.geom),
                                         Identifier(self.table),
                                         Identifier(self.id_field))

            LOGGER.debug('SQL Query: {}'.format(sql_query.as_string(db.conn)))
            LOGGER.debug('Identifier: {}'.format(identifier))
            try:
                cursor.execute(sql_query, (identifier, ))
            except Exception as err:
                LOGGER.error('Error executing sql_query: {}'.format(
                    sql_query.as_string(cursor)))
                LOGGER.error(err)
                raise ProviderQueryError()

            results = cursor.fetchall()
            row_data = None
            if results:
                row_data = results[0]
            feature = self.__response_feature(row_data)

            if feature:
                feature['prev'] = self.get_previous(cursor, identifier)
                feature['next'] = self.get_next(cursor, identifier)
                return feature
            else:
                err = 'item {} not found'.format(identifier)
                LOGGER.error(err)
                raise ProviderItemNotFoundError(err)


    def __response_feature(self, row_data):
        """
        Assembles GeoJSON output from DB query

        :param row_data: DB row result

        :returns: `dict` of GeoJSON Feature
        """

        if row_data:
            rd = dict(row_data)
            feature = {
                'type': 'Feature'
            }

            geom = rd.pop('st_asgeojson') if rd.get('st_asgeojson') else None

            feature['geometry'] = json.loads(geom) if geom is not None else None  # noqa

            feature['properties'] = rd
            feature['id'] = feature['properties'].get(self.id_field)

            return feature
        else:
            return None

    def __response_feature_hits(self, hits):
        """Assembles GeoJSON/Feature number
        e.g: http://localhost:5000/collections/
        hotosm_bdi_waterways/items?resulttype=hits

        :returns: GeoJSON FeaturesCollection
        """

        feature_collection = {"features": [],
                              "type": "FeatureCollection"}
        feature_collection['numberMatched'] = hits

        return feature_collection





          

      

      

    

  

    
      
          
            
  Source code for pygeoapi.provider.sqlite

# =================================================================
#
# Authors: Jorge Samuel Mendes de Jesus <jorge.dejesus@protonmail.net>
#          Tom Kralidis <tomkralidis@gmail.com>
#          Francesco Bartoli <xbartolone@gmail.com>
#
# Copyright (c) 2018 Jorge Samuel Mendes de Jesus
# Copyright (c) 2021 Tom Kralidis
# Copyright (c) 2020 Francesco Bartoli
#
# Permission is hereby granted, free of charge, to any person
# obtaining a copy of this software and associated documentation
# files (the "Software"), to deal in the Software without
# restriction, including without limitation the rights to use,
# copy, modify, merge, publish, distribute, sublicense, and/or sell
# copies of the Software, and to permit persons to whom the
# Software is furnished to do so, subject to the following
# conditions:
#
# The above copyright notice and this permission notice shall be
# included in all copies or substantial portions of the Software.
#
# THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
# EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
# OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
# NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
# HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
# WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
# FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
# OTHER DEALINGS IN THE SOFTWARE.
#
# =================================================================

import sqlite3
import logging
import os
import json
from pygeoapi.plugin import InvalidPluginError
from pygeoapi.provider.base import (BaseProvider, ProviderConnectionError,
                                    ProviderItemNotFoundError)

LOGGER = logging.getLogger(__name__)


SPATIALITE_EXTENSION = os.getenv('SPATIALITE_LIBRARY_PATH',
                                 'mod_spatialite.so')


[docs]class SQLiteGPKGProvider(BaseProvider):
    """Generic provider for SQLITE and GPKG using sqlite3 module.
    This module requires install of libsqlite3-mod-spatialite
    TODO: DELETE, UPDATE, CREATE
    """

    def __init__(self, provider_def):
        """
        SQLiteGPKGProvider Class constructor

        :param provider_def: provider definitions from yml pygeoapi-config.
                             data,id_field, name set in parent class

        :returns: pygeoapi.provider.base.SQLiteProvider
        """
        super().__init__(provider_def)

        self.table = provider_def['table']
        self.application_id = None
        self.geom_col = None

        LOGGER.debug('Setting SQLite properties:')
        LOGGER.debug('Data source: {}'.format(self.data))
        LOGGER.debug('Name: {}'.format(self.name))
        LOGGER.debug('ID_field: {}'.format(self.id_field))
        LOGGER.debug('Table: {}'.format(self.table))

        self.cursor = self.__load()

        LOGGER.debug('Got cursor from DB')
        LOGGER.debug('Get available fields/properties')

        self.get_fields()

[docs]    def get_fields(self):
        """
         Get fields from sqlite table (columns are field)

        :returns: dict of fields
        """

        if not self.fields:
            results = self.cursor.execute(
                'PRAGMA table_info({})'.format(self.table)).fetchall()
            for item in results:
                self.fields[item['name']] = {'type': item['type']}

        return self.fields


    def __get_where_clauses(self, properties=[], bbox=[]):
        """
        Generarates WHERE conditions to be implemented in query.
        Private method mainly associated with query method.

        Method returns part of the SQL query, plus tupple to be used
        in the sqlite query method

        :param properties: list of tuples (name, value)
        :param bbox: bounding box [minx,miny,maxx,maxy]

        :returns: str, tuple
        """

        where_values = tuple()
        where_clause = " WHERE " if (properties or bbox) else ""
        if not where_clause:
            return where_clause, where_values

        if properties:
            where_clause += " AND ".join(
                ["{}=?".format(k) for k, v in properties])
            where_values += where_values + tuple((v for k, v in properties))

        if bbox:
            if properties:
                where_clause += " AND "
            where_clause += " Intersects({}, \
                BuildMbr(?,?,?,?)) ".format(self.geom_col)
            where_values += tuple(bbox)
        # WHERE continent=? <class 'tuple'>: ('Europe',)
        return where_clause, where_values

    def __response_feature(self, row_data):
        """
        Assembles GeoJSON output from DB query

        :param row_data: DB row result

        :returns: `dict` of GeoJSON Feature
        """

        if row_data:
            rd = dict(row_data)  # sqlite3.Row is doesnt support pop
            feature = {
                'type': 'Feature'
            }
            feature["geometry"] = json.loads(
                rd.pop('AsGeoJSON({})'.format(self.geom_col))
                )
            feature['properties'] = rd
            feature['id'] = feature['properties'].pop(self.id_field)

            return feature
        else:
            return None

    def __response_feature_hits(self, hits):
        """Assembles GeoJSON/Feature number

        :returns: GeoJSON FeaturesCollection
        """

        feature_collection = {"features": [],
                              "type": "FeatureCollection"}
        feature_collection['numberMatched'] = hits

        return feature_collection

    def __load(self):
        """
        Private method for loading spatiallite,
        get the table structure and dump geometry

        :returns: sqlite3.Cursor
        """

        if (os.path.exists(self.data)):
            conn = sqlite3.connect(self.data)
        else:
            LOGGER.error('Path to sqlite does not exist')
            raise InvalidPluginError()

        try:
            conn.enable_load_extension(True)
        except AttributeError as err:
            LOGGER.error('Extension loading not enabled: {}'.format(err))
            raise ProviderConnectionError()

        conn.row_factory = sqlite3.Row
        conn.enable_load_extension(True)
        # conn.set_trace_callback(LOGGER.debug)
        cursor = conn.cursor()
        try:
            cursor.execute("SELECT load_extension('{}')".format(
                SPATIALITE_EXTENSION))
        except sqlite3.OperationalError as err:
            LOGGER.error('Extension loading error: {}'.format(err))
            raise ProviderConnectionError()
        result = cursor.fetchall()

        # Checking for geopackage
        cursor.execute("PRAGMA application_id")
        result = cursor.fetchone()

        self.application_id = result["application_id"]
        if self.application_id == 1196444487:
            LOGGER.info("Detected GPKG 1.2 and greater")
        elif self.application_id == 1196437808:
            LOGGER.info("Detected GPKG 1.0 or 1.1")
        else:
            LOGGER.info("No GPKG detected assuming spatial sqlite3")
            self.application_id = 0

        if self.application_id:
            cursor.execute("SELECT AutoGPKGStart()")
            result = cursor.fetchall()
            if result[0][0] >= 1:
                LOGGER.info("Loaded Geopackage support")
            else:
                LOGGER.info("SELECT AutoGPKGStart() returned 0." +
                            "Detected GPKG but couldn't load support")
                raise InvalidPluginError

        if self.application_id:
            self.geom_col = "geom"
        else:
            self.geom_col = "geometry"

        try:
            cursor.execute('PRAGMA table_info({})'.format(self.table))
            result = cursor.fetchall()
        except sqlite3.OperationalError:
            LOGGER.error('Couldnt find table: {}'.format(self.table))
            raise ProviderConnectionError()

        try:
            assert len(result), 'Table not found'
            assert len([item for item in result
                        if self.id_field in item]), 'id_field not present'

        except AssertionError:
            raise InvalidPluginError

        self.columns = [item[1] for item in result if item[1]
                        not in [self.geom_col, self.geom_col.upper()]]
        self.columns = ','.join(self.columns)+',AsGeoJSON({})'.format(
            self.geom_col)

        if self.application_id:
            self.table = "vgpkg_{}".format(self.table)

        return cursor

[docs]    def query(self, startindex=0, limit=10, resulttype='results',
              bbox=[], datetime_=None, properties=[], sortby=[],
              select_properties=[], skip_geometry=False, q=None, **kwargs):
        """
        Query SQLite/GPKG for all the content.
        e,g: http://localhost:5000/collections/countries/items?
        limit=5&startindex=2&resulttype=results&continent=Europe&admin=Albania&bbox=29.3373,-3.4099,29.3761,-3.3924
        http://localhost:5000/collections/countries/items?continent=Africa&bbox=29.3373,-3.4099,29.3761,-3.3924

        :param startindex: starting record to return (default 0)
        :param limit: number of records to return (default 10)
        :param resulttype: return results or hit limit (default results)
        :param bbox: bounding box [minx,miny,maxx,maxy]
        :param datetime_: temporal (datestamp or extent)
        :param properties: list of tuples (name, value)
        :param sortby: list of dicts (property, order)
        :param select_properties: list of property names
        :param skip_geometry: bool of whether to skip geometry (default False)
        :param q: full-text search term(s)

        :returns: GeoJSON FeaturesCollection
        """
        LOGGER.debug('Querying SQLite/GPKG')

        where_clause, where_values = self.__get_where_clauses(
            properties=properties, bbox=bbox)

        if resulttype == 'hits':

            sql_query = "SELECT COUNT(*) as hits FROM {} {} ".format(
                self.table, where_clause)

            res = self.cursor.execute(sql_query, where_values)

            hits = res.fetchone()["hits"]
            return self.__response_feature_hits(hits)

        sql_query = "SELECT DISTINCT {} from \
            {} {} limit ? offset ?".format(
                self.columns, self.table, where_clause)

        end_index = startindex + limit

        LOGGER.debug('SQL Query: {}'.format(sql_query))
        LOGGER.debug('Start Index: {}'.format(startindex))
        LOGGER.debug('End Index: {}'.format(end_index))

        row_data = self.cursor.execute(
            sql_query, where_values + (limit, startindex))

        feature_collection = {
            'type': 'FeatureCollection',
            'features': []
        }

        for rd in row_data:
            feature_collection['features'].append(
                self.__response_feature(rd))

        return feature_collection


[docs]    def get(self, identifier, **kwargs):
        """
        Query the provider for a specific
        feature id e.g: /collections/countries/items/1

        :param identifier: feature id

        :returns: GeoJSON FeaturesCollection
        """

        LOGGER.debug('Get item from SQLite/GPKG')

        sql_query = 'SELECT {} FROM \
            {} WHERE {}==?;'.format(
                self.columns, self.table, self.id_field)

        LOGGER.debug('SQL Query: {}'.format(sql_query))
        LOGGER.debug('Identifier: {}'.format(identifier))

        row_data = self.cursor.execute(sql_query, (identifier, )).fetchone()

        feature = self.__response_feature(row_data)
        if feature:
            return feature
        else:
            err = 'item {} not found'.format(identifier)
            LOGGER.error(err)
            raise ProviderItemNotFoundError(err)


    def __repr__(self):
        return '<SQLiteGPKGProvider> {}, {}'.format(self.data, self.table)
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