

    
      
          
            
  
Birdhouse
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 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]Birdhouse is a GitHub organization comprised of Python projects related
to Web Processing Services [http://geoprocessing.info/wpsdoc/] to support climate data analysis.

The full documentation [http://birdhouse.readthedocs.io/en/latest/]
is available on ReadTheDocs and in the docs/ folder.
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Overview



	Documentation structure


	What is WPS?


	WPS Use Case






Birdhouse is a collaborative project open for the community to participate. It is a software framework containing a collection of Web Processing Service [http://geoprocessing.info/wpsdoc/] (WPS). The deployed algorithms are focusing on Earth Systems and environmental data processing with the philosophy of streamlining the software development and deployment. By supporting climate, earth observation and biodiversity data and processes, Birdhouse can be used in a wide array of Earth sciences projects and workflows. The core benefit of this project is to allow the seamless use of climate services developed by a diverse network of national meteorological offices, regional climate service providers, academics, not-for-profit research centers and private industry. As governments move toward open-data policies, there will be a need for analytical services that extract value out of the deluge of information. Using an interoperable software architecture, institutions can provide both data and services allowing users to process the data remotely from a laptop, instead of having to acquire and maintain large storage infrastructures.


Documentation structure

The birdhouse documentation reflects the fact that it is an assemblage of independent software components. It’s therefore organized according to the birdhouse framework structure. Birdhouse is being used by international working groups who deploy subsets of components tailored to their user base. The following graph shows an overview of the documentation’s organization:

[image: _images/Documentation_aggrgation.png]



What is WPS?


	Geographic Information Processing for the Web
	The Web Processing Service (WPS) offers a simple web-based method of finding, accessing, and using all kinds of calculations and models.





A WPS is a technical solution (WPS Concepts) in which processes are hosted on a server and accessed over the web (Fig. 1). These processes con-
form to a standardized format, ensuring that they follow the principle of reusable design: they can be instantiated multiple times for different input
arguments or data sources, customized following the same structure to handle new inputs, and are modular, hence can be combined to form new processes.
In addition, a WPS can be installed close to the data to enable processing directly out of the archive. A WPS can also be linked to a theoretically limit-
less combination of several other WPSs, or generally OpenGIS Web Services (OWS).
Our understanding of process is used in the same sense as in the OGC standard: ’for any algorithm, calculation or model that either generates new data or trans-
forms some input data into output data’. A submitted process is a job. A service provides a collection of processes containing scientific methods
that focus on climate impact and extreme weather events. A combination of processes is called a workflow, and a collection of WPS-related software
compartments is a framework. WPS divides the operation into server and client side, with appropriate security in between to avoid misuse.

[image: _images/WPS_principe.png]

Note

Read the documentation on Geographic Information Processing for the Web [http://geoprocessing.info/wpsdoc/]






WPS Use Case


Todo

needs to be updated.



A user runs WPS processes remotely on a machine with direct access to climate data archives.

[image: _images/wps_adamsteer.png]






            

          

      

      

    

  

    
      
          
            
  
Architecture



	Framework structure


	Client Side Components


	Server Side Components


	Files and Folders






Birdhouse is organized in separate stand-alone software components. Most components are named after birds, which gives the  project its name birdhouse. The components can be categorized into Client Side Components, i.e. tools for end-users, and Server Side Components, i.e. back-end elements of the architecture.


Framework structure

There are several WPS services. Malleefowl [http://malleefowl.readthedocs.io/en/latest/] is the main one for the Phoenix [http://pyramid-phoenix.readthedocs.io/en/latest/] client.
Malleefowl is used to search, download (with caching) ESGF data and to retrieve certificates.
Malleefowl has also a workflow engine (dispel4py [https://github.com/dispel4py/dispel4py]) to chain WPS processes.

The results of the WPS processes are stored on the file system and are accessible via URL (with a token id).
Results can be shown on a Map using a Web Mapping Service (ncWMS, adagucserver).
The PyCSW Catalog Service is used to register WPS services and also to publish WPS outputs.
Published results in the PyCSW can also used as input source for processes again.

ESGF [https://esgf.llnl.gov/] is currently the main climate data resource (but more resources are possible).
ESGF Solr-index is used to find ESGF data. The ESGF identity provider with OpenIDs and X509 certificate is used for authentication.

WPS serivces can be accessed through web-applications like Phoenix or from scripts.

[image: _images/birdhouse-framework.png]

Note

See also the Publications and Presentations for more information and details.






Client Side Components


	Phoenix [http://pyramid-phoenix.readthedocs.io/en/latest/]: a web-based WPS client with ESGF data access


	Birdy [http://birdy.readthedocs.io/en/latest/]: a WPS command line client and native library







Server Side Components

WPS services for climate data analysis:


	Emu [http://emu.readthedocs.io/en/latest/]: some example WPS processes for demo


	Flyingpigeon [http://flyingpigeon.readthedocs.io/en/latest/]: Testbed for new process development


	Black Swan [https://github.com/bird-house/blackswan]: services for the extreme weather event assessments


	Hummingbird [http://birdhouse-hummingbird.readthedocs.io/en/latest/]: provides cdo and compliance-checker as a service


	Finch [https://github.com/bird-house/finch]: services for climate indices calculation


	Pelican [https://github.com/bird-house/pelican]: Supporting ESGF compute API


	Kingfisher [https://kingfisher.readthedocs.io/en/latest/]: Services for Earth-Observation data analysis




Many climate analysis operations are implemented using OpenClimateGIS [https://www.earthsystemcog.org/projects/openclimategis/]
including the python package icclim [http://icclim.readthedocs.io/en/latest/].

Supporting Services and libraries:


	Twitcher [http://twitcher.readthedocs.io/en/latest/]: an OWS Security Proxy


	Malleefowl [http://malleefowl.readthedocs.io/en/latest/]: access to climate data (ESGF, …) as a service


	Eggshell [https://eggshell.readthedocs.io/en/latest/]: provides common functionallity for Birdhouse WPS services




You can find the source code of all birdhouse components on GitHub [https://github.com/bird-house].
Docker images with birdhouse components are on Docker Hub [https://hub.docker.com/r/birdhouse]




Files and Folders

This is an overview of folder structure and important files for administration of a server-side birdhouse ecosystem.

It is recommended to clone the separated WPS services (birds) into one top level folder like:

$ ~/birdhouse/emu
$ ~/birdhouse/pyramid-pheonix
$ ~/birdhouse/finch
$ ~/birdhouse/malleefowl
...





The dependencies of each bird is deployed as conda environment and per default located at:

$ ~/.conda/envs/





The environment of a bird is defined in ./{birdname}/environment.yml.

Process descriptions are placed in ./{birdname}/{birdname}/processes/ while modules designed and used for the service
are situated in ./{birdname}/{birdname}/. Here are also static data like shapefiles, templates or additional data used by the processes.

$ ./{birdname}/{birdname}/data/shapefiles
$ ./{birdname}/{birdname}/templates





Each birdhouse compartment has a documentation build with Sphinx and the corresponding files are situated in

$ ./{birdname}/docs





When running a service, files and folders for input data, result storage, file cache of simply logfiles
are defined in the ./{birdname}/.config.cfg. Default configuration is defined in ./{birdname}/{birdname}/default.cfg
as well as an example can be found in ~./{birdname}/etc.
For more options of configuration see the pywps configuration instructions [https://pywps.readthedocs.io/en/master/configuration.html]

For development and deployment testing the installations be checked running tests (make test). Test descriptions testdata
are situated in:

$ ./{birdname}/tests
$ ./{birdname}/tests/testdata











            

          

      

      

    

  

    
      
          
            
  
Guidelines


Note

Code of Conduct: Before we start please be aware that contributors to this project are expected to act respectfully toward others in accordance with the OSGeo Code of Conduct [http://www.osgeo.org/code_of_conduct].





	General Guidelines:
	Best practices in FOSS development

	Contribution Workflow





	FAIR Guiding Principles
	Findable

	Accessible

	Interoperable

	Reusabillity





	Software development
	Source code

	Git contribution

	Issue tracker

	Code Style

	Release Notes and Versions





	Setting up a new WPS




	WPS design

	Setting up a new WPS
	Writing a WPS process

	Writing functions

	Writing documentation





	Server setup
	Data repository

	Running tests
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General Guidelines:


Best practices in FOSS development


	It is agreed that the development guidelines should remain very simple. The typical contribution workflow is to start a branch from the current master (in a fork for external developers) and the pull request is also made to master.


	New features must have documentation and tests. Some PEP8 requirements (with exceptions, which are described by project) must be followed.


	A need for a tutorial or template on how to properly log events inside a WPS and how to write WPS tests is identified.


	The release cycle for birdhouse is roughly 2-3 months, coinciding with the video conference meetings.


	There is a suggestion to clean up repositories that have a lot of obsolete branches. Deleted branches still maintain their commits in the history if they were merged at some point.


	It is strongly suggested that before creating a feature branch to work on, there should be an issue created to explain & track what is being done for that feature.







Contribution Workflow

The Birdhouse project openly welcomes contributions (bug reports, bug fixes, code enhancements/features, etc.). This document will outline some guidelines on contributing to birdhouse. As well, the birdhouse Communication is a great place to get an idea of how to connect and participate in birdhouse community and development where everybody is welcome to rise questions and discussions.







            

          

      

      

    

  

    
      
          
            
  
FAIR Guiding Principles




Climate datasets rapidly grow in volume and complexity and creating climate products requires high bandwidth, massive storage and large compute resources. For some regions, low bandwidth constitutes a real obstacle to developing climate services. Data volume also hinders reproducibility because very few institutions have the means to archive original data sets over the long term. Moreover, typical climate products often aggregate multiple sources of information, yet mechanisms to systematically track and document the provenance of all these data are only emerging. So although there is a general consensus that climate information should follow the FAIR Principles [WDA+16,MNV+17], that is be findable, accessible, interoperable, and reusable, a number of obstacles hinder progress. The following principles can help set up efficient climate services information systems, and show how the four FAIR Principles not only apply to data, but also to analytical processes.


Findable

Findable is the basic requirement for data and product usage and already an difficult obstacle with time intensive work for the data provider ensuring find-able data. On the production level finding algorithms requires open source software with intensive documentation.

Finding data:

Finding data requires a structured data repository and if possible an assigning of a globally unique and eternally persistent identifier (like a DOI or Handle), describing the data with rich metadata, and making sure it is find-able through discovery portals of search clients. It is recommended to establish data repository collecting and managing core input and output data enabling coordinated provisioning and sharing of data focusing on sustainable storage and management of core data collections. Depending on data importance a certified long-term archive can be managed. The identification of core data collections to be managed in centralized repositories might be realized with e.g the Research Data Management Organiser (RDMO) tool. https://rdmorganiser.github.io/

Finding algorithms:

In free and open source for geospatial (FOSS4G) developments workflows, independent developer groups are collaborating in a win-win situation and ensuring a high-quality software product [Bahamdain2015]. Public repositories enabling a work efficient participating and knowledge sharing approach [Tho10]. A high certainty and quality of scientific evidence is needed for information in a juridical context to regulate the conflict between economic development and environmental protection [Brown2019]. Therefor backend solutions to provide climate information for decision makers, need to be as much as possible ‘error free’. The challenge of high-quality software solutions is illustrated with Linus’s law that “given enough eyeballs, all bugs are shallow”. [Raymond2001].




Accessible

Access to data:

For data users, the prevailing modus operandi has traditionally been to download raw data locally to conduct analyses. As data volume grows, bandwidth and local storage capacity limits the type of science that individual scientists can perform.

Access to algorithms:

A high certainty and quality of scientific evidence is needed for information in a juridical context to regulate the conflict between economic development and environmental protection [Brown2019]. Therefor backend solutions to provide climate information for decision makers, need to be as much as possible ‘error free’. The challenge of high-quality software solutions is illustrated with Linus’s law that “given enough eyeballs, all bugs are shallow”. [Raymond2001]. In free and open source for geospatial (FOSS4G) developments workflows, independent developer groups are collaborating in a win-win situation and ensuring a high-quality software product [Bahamdain2015]. Public repositories enabling a work efficient participating and knowledge sharing approach [Tho10].




Interoperable

Following the UNGGIM recommendations (2020) about ‘Implementation and adoption of standards for the global geospatial information community’ climate data should be organized following this UNGIM recommendations.  (http://ggim.un.org/meetings/GGIM-committee/10th-Session/documents/E-C.20-2020-33-Add_1-Implementation-and-Adoption-of-Standards-21Jul2020.pdf)
Interoperabillity needs to be respected on two levels:

Interoperable data :

following the conventions regarding metadata …

Interoperable structures:

The OGC standardisation also enables communication between climate services information systems services.




Reusabillity

Reusabillity is a major aspect to avoid duplication of work and to foster the dynamique of providing high quality products.

Reusable data:

The data should maintain its initial richness. The description of essential, recommended, and optional metadata elements should be machine processable and verifiable, use should be easy and data should be citable to sustain data sharing and recognize the value of data. Result output data from one service can be post-processed by another service where other component are provided.

Reusable algorithms:

Contrary to running analysis code on a local machine, it is recommended to use remote services have no direct control on the software they are running. The server’s maintainer essentially decides when software and services are upgraded, meaning that within the time a scientist performs initial exploration and produces the final version of a figure for a paper, remote-services might have slightly changed or have been retired.

Reproducabillity:

This implies that reproducabillity results might not be easily reproducible if earlier versions of services are not available anymore. This puts an additional burden on scientists to carefully monitor the version of all the remote services used in the analysis to be able to explain discrepancies between results. Similar issues occur with data versions. If a scientist used version 1 for an analysis, there is no guarantee the source data will be archived over the long term if it has been superseded by version 2. In practice, climate services use ensembles of simulations, meaning that typical climate products aggregate hundreds or thousands of files, whose versions should ideally be tracked up until the final graphic or table. This capability to uniquely identify simulation files, errata and updates is available in CMIP6 [SL17,WLTK13], but it is the responsibility of climate service providers to embed this information into the products they develop.







            

          

      

      

    

  

    
      
          
            
  
Software development



	Source code


	Git contribution


	Issue tracker


	Code Style


	Release Notes and Versions






Here are some basic guides to smoothly contribute to birdhouse:


Source code

The source code of all birdhouse components is available on GitHub [https://github.com/bird-house]. Respecting the git mechanisms you can fork, clone and pull source-code into your repositories for modification and enhancement. Once your improvement is ready, make a pull request to integrate your work into the origin birdhouse repositories.


Note

Please keep your forks close to the origin repositories and don’t forget the pull requests.






Git contribution


Note

Please find the git contribution guide in the Wiki [https://github.com/bird-house/bird-house.github.io/wiki/Development-Guidelines].






Issue tracker

To keep track on the contribution and development, please use the issue tracker on GitHub for the corresponding birdhouse component.




Code Style

A good start to contribute is an enhancement of existing code with better or new functions. To respect a common coding style, Birdhouse uses PEP8 [https://www.python.org/dev/peps/pep-0008/] checks to ensure a consistent coding style. Currently the following PEP8 rules are enabled in setup.cfg:

[flake8]
ignore=F401,E402
max-line-length=120
exclude=tests





See the flake8 [http://flake8.pycqa.org/en/latest/] documentation on how to configure further options.

To check the coding style run flake8:

$ flake8 emu   # emu is the folder with python code
# or
$ make pep8    # make calls flake8





To make it easier to write code according to the PEP8 rules enable PEP8 checking in your editor. In the following we give examples how to enable code checking for different editors.


Atom


	Homepage: https://atom.io/


	PEP8 Atom Plugin: https://github.com/AtomLinter/linter-pep8




[image: _images/atom-pep8.png]



Sublime


	Install package control if you don’t already have it: https://packagecontrol.io/installation


	Follow the instructions here to install Python PEP8 Autoformat: https://packagecontrol.io/packages/Python%20PEP8%20Autoformat


	Edit the settings to conform to the values used in birdhouse, if necessary


	To show the ruler and make wordwrap default, open Preferences → Settings—User and use the following rules




{
 // set vertical rulers in specified columns.
 "rulers": [79],

 // turn on word wrap for source and text
 // default value is "auto", which means off for source and on for text
 "word_wrap": true,

 // set word wrapping at this column
 // default value is 0, meaning wrapping occurs at window width
 "wrap_width": 79
 }






Todo

Add PEP8 instructions for more editors: PyCharm, Kate, Emacs, Vim, Spyder.








Release Notes and Versions

The development of birdhouse is following a release cycle of around three month. Updates of modules are coordinated by the developers over the communication channels (gitter chat or Video Conference).
New releases are documented in the release notes and communicated over the mailing list.
A release of a birdhouse module is taged with a version number and appropriate git repository version branch.

For an orientation of when to release a new version:


	Full version (v1.0) with scientific publication in a reviewed journal


	subversion (v1.1) by major changes


	subsub versions (v1.1.1) by minor changes




out of the release cycles bug fix patches can be released every time ( communication is not mandatory )


	patch v1.1.1_patch1 bugfix










            

          

      

      

    

  

    
      
          
            
  
Setting up a new WPS

If you are familiar with all the upper chapters you are ready to create your own WPS.
The WPS in birdhouse are named after birds, so this section is giving you a guidline of how to make your own bird. Birds are sorted thematically, so before setting up a new one, make sure it is not already covered and just missing some processes and be clear in the new thematic you would like to provide.

There is a Cookiecutter [http://cookiecutter-birdhouse.readthedocs.io/en/latest/] template to create a new bird (PyWPS application).
It is the recommended and fastest way to create your own bird:








            

          

      

      

    

  

    
      
          
            
  
WPS design




Setting up a new WPS

If you are familiar with all the upper chapters you are ready to create your own WPS.
The WPS in birdhouse are named after birds, so this section is giving you a guidline of how to make your own bird. Birds are sorted thematically, so before setting up a new one, make sure it is not already covered and just missing some processes and be clear in the new thematic you would like to provide.

There is a Cookiecutter [http://cookiecutter-birdhouse.readthedocs.io/en/latest/] template to create a new bird (PyWPS application).
It is the recommended and fastest way to create your own bird:





Writing a WPS process

In birdhouse, we are using the PyWPS [http://pywps.org/] implementation of a Web Processing Service.
Please read the PyWPS documentation [https://pywps.readthedocs.io/en/master/process.html]
on how to implement a WPS process.


Note

To get started quickly, you can try the Emu [http://emu.readthedocs.io/en/latest/] WPS with some example processes for PyWPS.



[image: _images/process_schema_1.png]
Another point to think about when designing a process is the possibility of chaining processes together. The result of a process can be a final result or be used as an input for another process. Chaining processes is a common practice but depends on the user you are designing the service for.
Technically, for the development of WPS process chaining, here are a few summary points:


	the functional code should be modular and provide an interface/method for each single task


	provide a wps process for each task


	wps processes can be chained, manually or within the code, to run a complete workflow


	wps chaining can be done manually, with workflow tools, direct wps chaining or with code scripts


	a complete workflow chain could also be started by a wps process.




[image: _images/wps_chain.png]



Writing functions

A Process is calling several functions during the performance. Since WPS is a autonom running process several eventualities needs to be taken into account. If irregularities are occurring, it is a question of the process design if the performance should stop and return an error or continue with may be an modified result.

In practice, the functions should be encapsulated in try and except calls and appropriate information given to the logfile or shown as a status message. The logger has several options to to influence the running code and the information writing to the logfile:

[image: _images/module_chain.png]
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	# the following two line needs to be in the beginning of the *.py file.
# The ._handler will find the appropriate logfile and include timestemps
# and module information into the log.

import logging
LOGGER = logging.getLogger("PYWPS")

# set a status message
per = 5  # 5 will be 5% in the status line
response.update_status('execution started at : {}'.fromat(dt.now()), per)

try:
    response.update_status('the process is doing something: {}'.fromat(dt.now()),10)
    result = 42
    LOGGER.info('found the answer of life')
except Exception as ex:
    msg = 'This failed but is obligatory for the output. The process stops now, because: {} '.format(ex)
    LOGGER.error(msg)

try:
    response.update_status('the process is doing something else : {}'.fromat(dt.now()), 20)
    interesting = True
    LOGGER.info(' Thanks for reading the guidelines ')
    LOGGER.debug(' I need to know some details of the process: {} '.format(interesting)
except Exception as ex:
    msg = 'This failed but is not obligatory for the output. The process will continue. Reason for the failure: {} '.format(ex)
    LOGGER.exception(msg)










Writing documentation

Last but not least, a very very important point is to write a good documentation about your work! Each WPS (bird) has a docs folder for this where the documentation is written in reStructuredText [http://sphinx-doc.org/rest.html] and generated with Sphinx [http://sphinx-doc.org/].


	http://sphinx-doc.org/tutorial.html


	http://quick-sphinx-tutorial.readthedocs.io/en/latest/




The documentation is automatically published to ReadTheDocs [https://readthedocs.org] with GitHub webhooks.
It is important to keep the Code Style and write explanations to your functions. There is an auto-api for documentation of functions.


Todo

explanation of enabling spinx automatic api documentation.



The main `documentation`_ (which you are reading now) is the starting point to
get an overview of birdhouse. Each birdhouse component comes with
its own Sphinx documentation and is referenced by the main birdhouse document. Projects using birdhouse components like PAVICS_ or `COPERNICUS Data Store`_ generally have their own documentation as well. To include documentation from external repository here, two custom made sphinx directives can be used. The gittoctree directive behaves like a normal table of content directive (toctree), but takes as an argument the URL to the git repo and refers to files inside this directory through their full path. The gitinclude directive acts like an normal include directive, but takes as a first argument the URL to the git repo this file belongs to. For example:


Note

Look at the Emu [http://emu.readthedocs.io/en/latest/] to see examples.
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Climate Data with Phyton

Introduction to basic processing of climate data


Note

Coming soon, planed for Dec 2020.
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Climate data tutorials

Here are examples of basic climate data processing for sustainable development.

To make sure all required dependencies are installed
run conda env create in the root folder of this repository, than conda activate climdat.

An running installation of mini-conda or Anacona is required.
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Access to Data

This tutorial is showing some options to access data, stored in accessable data archives.


ESGF Archive

Acess to CMIP6 data with subset selection for the coordinates of Paris

The code is oriented from https://esgf-pyclient.readthedocs.io/en/latest/notebooks/demo/subset-cmip6.html


Search data


[1]:






# ESGF can be directly connected with the python client pyesgf
# loading the client:
from pyesgf.search import SearchConnection

# connection to one of the ESGF Nodes
conn = SearchConnection('https://esgf-node.ipsl.upmc.fr/esg-search', distrib=False) # set distrib=True if you want to search all nodes

# other nodes are:
# https://esgf-data.dkrz.de/esg-search








[2]:






# search of a set of temperature files
ctx = conn.new_context(project='CMIP6', query='tas', frequency='day', experiment_id='ssp585')

print('Number of data sets found: {}'.format(ctx.hit_count))

# other querry options might be:
# experiment_id = ['ssp126', 'ssp245', 'ssp370', 'ssp460','ssp585', 'historical', 'ssp119', 'ssp434']
# query = [ 'tas', 'tasmin', 'tasmax', 'pr', 'sfcWind' ] #













Number of data sets found: 20







[4]:






# getting some more infos of the datasets found:
for result in ctx.search():
    print(result.dataset_id)













CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r1i1p1f1.day.tas.gr.v20190614|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r2i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r14i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r4i1p1f1.day.tas.gr.v20191122|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r6i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r1i1p1f1.day.tas.gr.v20190903|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r3i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r1i1p1f2.day.tas.gr.v20190219|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r5i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r4i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r1i1p1f2.day.tas.gr.v20190328|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r4i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r6i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r2i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r3i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r5i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r1i1p1f2.day.tas.gr.v20191021|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1-HR.ssp585.r1i1p1f2.day.tas.gr.v20191202|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r3i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r2i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr






Data sets can consist of multiple files. Each file have an own url to be findable and accessable


[5]:






# print out the url locations
for i in ctx.search():
    files = i.file_context().search()
    for file in files:
        print(file.opendap_url)













http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r2i1p1f1/day/tas/gr/v20191121/tas_day_IPSL-CM6A-LR_ssp585_r2i1p1f1_gr_20150101-21001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r14i1p1f1/day/tas/gr/v20191121/tas_day_IPSL-CM6A-LR_ssp585_r14i1p1f1_gr_20150101-21001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r4i1p1f1/day/tas/gr/v20191122/tas_day_IPSL-CM6A-LR_ssp585_r4i1p1f1_gr_20150101-21001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r6i1p1f1/day/tas/gr/v20191121/tas_day_IPSL-CM6A-LR_ssp585_r6i1p1f1_gr_20150101-21001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r1i1p1f1/day/tas/gr/v20190903/tas_day_IPSL-CM6A-LR_ssp585_r1i1p1f1_gr_20150101-21001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r1i1p1f1/day/tas/gr/v20190903/tas_day_IPSL-CM6A-LR_ssp585_r1i1p1f1_gr_21010101-23001231.nc
http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r3i1p1f1/day/tas/gr/v20191121/tas_day_IPSL-CM6A-LR_ssp585_r3i1p1f1_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r1i1p1f2/day/tas/gr/v20190219/tas_day_CNRM-CM6-1_ssp585_r1i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-ESM2-1/ssp585/r5i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-ESM2-1_ssp585_r5i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-ESM2-1/ssp585/r4i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-ESM2-1_ssp585_r4i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r4i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-CM6-1_ssp585_r4i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r6i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-CM6-1_ssp585_r6i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r2i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-CM6-1_ssp585_r2i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r3i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-CM6-1_ssp585_r3i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1/ssp585/r5i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-CM6-1_ssp585_r5i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-ESM2-1/ssp585/r1i1p1f2/day/tas/gr/v20191021/tas_day_CNRM-ESM2-1_ssp585_r1i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1-HR/ssp585/r1i1p1f2/day/tas/gr/v20191202/tas_day_CNRM-CM6-1-HR_ssp585_r1i1p1f2_gr_20150101-20641231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-CM6-1-HR/ssp585/r1i1p1f2/day/tas/gr/v20191202/tas_day_CNRM-CM6-1-HR_ssp585_r1i1p1f2_gr_20650101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-ESM2-1/ssp585/r3i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-ESM2-1_ssp585_r3i1p1f2_gr_20150101-21001231.nc
http://esg1.umr-cnrm.fr/thredds/dodsC/CMIP6_CNRM/ScenarioMIP/CNRM-CERFACS/CNRM-ESM2-1/ssp585/r2i1p1f2/day/tas/gr/v20190410/tas_day_CNRM-ESM2-1_ssp585_r2i1p1f2_gr_20150101-21001231.nc









Access Data


[ ]:






# access the metadata
import xarray as xr
ds = xr.open_dataset(files[0].opendap_url, chunks={'time': 120})
print(ds)








[6]:






# select the area of Paris, due to the low resolution of CMIP6 it will result in just one grid-point
da = ds['tas']
# da = da.isel(time=slice(0, 1000)) # fetching just the first 1000 days
da = da.sel(lat=slice(2, 3), lon=slice(47, 49))








[7]:






# Plot the timeseries
%matplotlib inline
da.plot()








[7]:







[<matplotlib.lines.Line2D at 0x7f0e950be580>]
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[10]:






# convert from Kelvin to Celcius
tem_C = da[:] - 273.15








[9]:






# import a plotting library
from matplotlib import pyplot as plt









[26]:






# from numpy import squeeze
# squeeze(da.values)
da.values = da.values - 273.15
# plot the temperature in celsius
# plt.plot(tem_C)








[26]:







[<matplotlib.lines.Line2D at 0x7f0e8cc93070>]
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[27]:






da.plot()








[27]:







[<matplotlib.lines.Line2D at 0x7f0e8cdb0220>]











[image: ../../../../../_images/_gitext_https_github_com_nilshempelmann_climdatatutorial_git_docs_source_notebooks_ClimateDataAccess_15_1.png]





[31]:






# to explore the data according to the choosen query:
da








[31]:







<xarray.DataArray 'tas' (time: 31411, lat: 1, lon: 1)>
dask.array<getitem, shape=(31411, 1, 1), dtype=float32, chunksize=(120, 1, 1), chunktype=numpy.ndarray>
Coordinates:
  * lat      (lat) float64 2.101
  * lon      (lon) float64 47.81
    height   float64 ...
  * time     (time) datetime64[ns] 2015-01-01T12:00:00 ... 2100-12-31T12:00:00
Attributes:
    online_operation:    average
    cell_methods:        area: time: mean
    interval_operation:  900 s
    interval_write:      1 d
    standard_name:       air_temperature
    description:         Near-Surface Air Temperature
    long_name:           Near-Surface Air Temperature
    history:             none
    units:               K
    cell_measures:       area: areacella
    _ChunkSizes:         [  1 128 256]







[15]:






da.to_netcdf('~/data/testforparis_2015-2100.nc')








[16]:






files[0].file_id








[16]:







'CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r2i1p1f2.day.tas.gr.v20190410.tas_day_CNRM-ESM2-1_ssp585_r2i1p1f2_gr_20150101-21001231.nc|esg1.umr-cnrm.fr'







[17]:






import xclim













WARNING:pint.util:Redefining 'delta_degC' (<class 'pint.definitions.UnitDefinition'>)
WARNING:pint.util:Redefining 'Δcelsius' (<class 'pint.definitions.UnitDefinition'>)
WARNING:pint.util:Redefining 'degC' (<class 'pint.definitions.UnitDefinition'>)
WARNING:pint.util:Redefining 'celsius' (<class 'pint.definitions.UnitDefinition'>)
WARNING:pint.util:Redefining 'C' (<class 'pint.definitions.UnitDefinition'>)
WARNING:pint.util:Redefining 'd' (<class 'pint.definitions.UnitDefinition'>)
WARNING:py.warnings:/home/testuser/anaconda3/envs/climatedata/lib/python3.8/site-packages/xarray/core/options.py:48: FutureWarning: The enable_cftimeindex option is now a no-op and will be removed in a future version of xarray.
  warnings.warn(








[37]:






meanTemp = xclim.indices.tg_mean(da)













WARNING:py.warnings:/home/testuser/anaconda3/envs/climatedata/lib/python3.8/site-packages/xarray/core/common.py:978: FutureWarning: 'base' in .resample() and in Grouper() is deprecated.
The new arguments that you should use are 'offset' or 'origin'.

>>> df.resample(freq="3s", base=2)

becomes:

>>> df.resample(freq="3s", offset="2s")

  grouper = pd.Grouper(








[38]:






# yearly mean
meanTemp.plot()








[38]:







[<matplotlib.lines.Line2D at 0x7f24d1860850>]
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[ ]:






















            

          

      

      

    

  

    
      
          
            
  


Resolution of Climate Model Data

This module of the tutorial is focussing on the different resolutions for global and regional climate model data. Test data are available in the VirtualMashine ~/data/orog/ or to be fetched directly from the ESGF archive (see Module 1)


load necessary libraries for plotting maps


[2]:






print('Hello FAZO')













Hello FAZO







[4]:






from matplotlib import pyplot as plt
import cartopy.crs as ccrs
from numpy import meshgrid
import cartopy.feature as cfeature

# additional features
# from cartopy import config
# from cartopy.util import add_cyclic_point

# to show the plots inline (this is only necessary when running the code in a notebook)
%matplotlib inline










configuration of the map focussing on Kirgistan and Tadjikistan

The ploting of maps is realised with the python libraies matplotlib and cartopy Further code ideas can be found here: https://scitools.org.uk/cartopy/docs/v0.15/index.html


[5]:






# NaturalEarthFeature is an open data source providing general data like catchment areas

land_50m = cfeature.NaturalEarthFeature('physical', 'land', '50m', # Valid scales are "110m", "50m", and "10m".
                                        edgecolor='k',
                                        facecolor=cfeature.COLORS['land'])

# defining a colorsceem
cmap='gist_earth_r'

# extent of the map (lat0, lat1, lon0, lon1)
extent=(66.0 , 81 , 36.5, 43.7)
linewidth=0.001








[6]:






# defining a new graphic
fig = plt.figure( figsize=(20,20 ), facecolor='w', edgecolor='k')
# fig.tight_layout()

# setting projections and extent of the map
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent(extent)

# ax = plt.axes(projection=ccrs.Orthographic(central_longitude=70.0, central_latitude=40.0, globe=None))


# defining some features to be seen in the map:
ax.add_feature(land_50m)
# ax.add_feature(cfeature.LAKES)
ax.add_feature(cfeature.OCEAN)
ax.add_feature(cfeature.BORDERS, linewidth=3,)
ax.add_feature(cfeature.COASTLINE)
ax.add_feature(cfeature.RIVERS)

ax.gridlines(draw_labels=True)
# ax.stock_img()
ax.xaxis.set_ticks_position('bottom')
ax.yaxis.set_ticks_position('left')

# save the graphic as a png:
plt.savefig(fname='/home/testuser/Pictures/map_country_overview.png')

# show the result
plt.show()
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open a climate model file

In the Tutorial Virtual Mashine there are some test data in the folder /home/testuser/data/orog.

orog is the variable for the orography underlying in the climate model.


[7]:






# loading necessary librabries
from netCDF4 import Dataset
import numpy as np
from os.path import join

# defining the folder where the data are stored
p = '/home/testuser/data/orog/'

# defining the file pathes as python variables:

# CMIP5_LR = join(p, 'orog_fx_MPI-ESM-LR_historical_r0i0p0.nc')
# CMIP5_MR = join(p, 'orog_fx_MPI-ESM-MR_historical_r0i0p0.nc')
# CMIP5_P  = join(p, 'orog_fx_MPI-ESM-P_historical_r0i0p0.nc')

CMIP6_HR = join(p, 'orog_fx_CNRM-CM6-1-HR_historical_r1i1p1f2_gr.nc')
CMIP6_LR = join(p, 'orog_fx_IPSL-CM6A-LR_ssp126_r2i1p1f1_gr.nc')

CAS22 = join(p, 'orog_CAS-22_MPI-M-MPI-ESM-LR_historical_r0i0p0_GERICS-REMO2015_v1_fx.nc')
CAS44 = join(p, 'orog_CAS-44_ECMWF-ERAINT_evaluation_r0i0p0_MOHC-HadRM3P_v1_fx.nc')




# orog_fx_CNRM-CM6-1_historical_r1i1p1f2_gr.nc











[ ]:















[10]:






###############################
# CMIP6
ds = Dataset(CMIP6_LR)
orogC6_LR = ds.variables['orog']
latC6_LR = ds.variables['lat']
lonC6_LR = ds.variables['lon']


# fig , ax = plt.subplots(nrows=1, ncols=3, figsize=(20,20 ), facecolor='w', edgecolor='k')
fig = plt.figure( figsize=(20,20 ), facecolor='w', edgecolor='k')

# fig.tight_layout()
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent(extent)
ax.add_feature(cfeature.BORDERS, linewidth=5)
ax.add_feature(cfeature.COASTLINE, linewidth=7)

lonsC6_LR, latsC6_LR = meshgrid(lonC6_LR, latC6_LR)


cs = ax.pcolormesh(lonsC6_LR, latsC6_LR, orogC6_LR, transform=ccrs.PlateCarree(), cmap=cmap,
                   edgecolor='black', linewidth=5, alpha=0.7) #, vmin=0, vmax=3800)

plt.title('CMIP6 LR', fontsize=40)

plt.savefig(fname='/home/testuser/Pictures/CIMP6_LR.png')
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[11]:






ds = Dataset(CMIP6_HR)
orogC6_HR = ds.variables['orog']
latC6_HR = ds.variables['lat']
lonC6_HR = ds.variables['lon']

# fig , ax = plt.subplots(nrows=1, ncols=3, figsize=(20,20 ), facecolor='w', edgecolor='k')
fig = plt.figure( figsize=(20,20 ), facecolor='w', edgecolor='k')

# fig.tight_layout()
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent(extent)
ax.add_feature(cfeature.BORDERS, linewidth=5)
ax.add_feature(cfeature.COASTLINE, linewidth=7)

lonsC6_HR, latsC6_HR = meshgrid(lonC6_HR, latC6_HR)

cs = ax.pcolormesh(lonsC6_HR, latsC6_HR, orogC6_HR, transform=ccrs.PlateCarree(), cmap=cmap,
                   edgecolor='black', linewidth=0.5, alpha=0.7) #, vmin=0, vmax=3800)

plt.title('CMIP6 HR', fontsize=40)

plt.savefig(fname='/home/testuser/Pictures/CIMP6_HR.png')
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################
# CORDEX CAS-44

ds = Dataset(CAS44)
orog44 = ds.variables['orog']
lats44 = ds.variables['lat']
lons44 = ds.variables['lon']
lon44 = lons44[0,:]
lat44 = lats44[:,0]

fig = plt.figure( figsize=(20,20 ), facecolor='w', edgecolor='k')

# fig.tight_layout()
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent(extent)
ax.add_feature(cfeature.BORDERS, linewidth=5)
ax.add_feature(cfeature.COASTLINE, linewidth=7)

ax.stock_img()
cs = ax.pcolormesh(lons44, lats44, orog44, transform=ccrs.PlateCarree(), cmap=cmap,
                   edgecolor='black', linewidth=0.01, alpha=0.7) # visible=True, hatch = '|', linestyle='-' ) #, vmin=0, vmax=3800)

plt.title('CORDEX CAS-44', fontsize=40)
plt.savefig(fname='/home/testuser/Pictures/CAS-44.png')
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ds = Dataset(CAS22)
orog22 = ds.variables['orog']
lats22 = ds.variables['lat']
lons22 = ds.variables['lon']
lon22 = lons22[0,:]
lat22 = lats22[:,0]

fig = plt.figure( figsize=(20,20 ), facecolor='w', edgecolor='k')

# fig.tight_layout()
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent(extent)
ax.add_feature(cfeature.BORDERS, linewidth=5)
ax.add_feature(cfeature.COASTLINE, linewidth=7)

ax.stock_img()
cs = ax.pcolormesh(lons22, lats22, orog22, transform=ccrs.PlateCarree(), cmap=cmap ,
                   edgecolor='black', linewidth=0.01, alpha=0.7) # visible=True, hatch = '|', linestyle='-' ) #, vmin=0, vmax=3800)

ax.xaxis.set_ticks_position('bottom')
ax.yaxis.set_ticks_position('left')
# plt.colorbar(cs)

plt.title('CORDEX CAS-22', fontsize=40)
plt.savefig(fname='/home/testuser/Pictures/CAS-22.png')
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Bias adjustment


[6]:






from xclim import sdba

# dqm.train(ref, hist)
# scen = dqm.adjust(sim)
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import xarray as xr
import numpy as np
from os import path, listdir


path_data = '/home/nils/ramboll/paris/data/'
path_adjust = '/home/nils/ramboll/paris/data_adjust/'
path_pics = '/home/nils/Dropbox/Paris_diag_climat - Documents/9_climate/pics/'
path_obs = '/home/nils/Dropbox/Paris_diag_climat - Documents/5_travail/1_phase1/1_1projections/observation/'

tas_files = [path.join(path_data,'tas',f) for f in listdir('data/'+ 'tas' )]
tasmin_files = [path.join(path_data,'tasmin',f) for f in listdir('data/'+ 'tasmin' )]
tasmax_files = [path.join(path_data,'tasmax',f) for f in listdir('data/'+ 'tasmax' )]
pr_files = [path.join(path_data,'pr',f) for f in listdir('data/'+ 'pr' )]
# xr.concat

# Observation:
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def sortssp_by_drsname(resource):
    nc_datasets = {}
    tmp_dic = {}

    try:
        for nc in resource:
            # LOGGER.info('file: %s' % nc)
            p, f = path.split(path.abspath(nc.replace('.nc', '')))
            n = f.split('_')
            if len([int(i) for i in n[-1].split('-') if i.isdigit()]) == 2:
                bn = '_'.join(n[0:-1])  # skipping the date information in the filename
                nc_datasets[bn] = []  # dictionary containing all datasets names
            elif len([int(i) for i in n[-2].split('-') if i.isdigit()]) == 2:
                bn = '_'.join(n[0:-2])  # skipping the date information in the filename
                nc_datasets[bn] = []  # dictionary containing all datasets names
            else:
                print('file is not DRS convention conform!')

            #  select only necessary names
            ssp_datasets = nc_datasets.copy()
            if any("_ssp" in s for s in nc_datasets.keys()):
                for key in nc_datasets.keys():
                    if 'historical' in key:
                        ssp_datasets.pop(key)
                nc_datasets = ssp_datasets.copy()
                print('historical data set names removed from dictionary')
            else:
                print('no SSP dataset names found in dictionary')
        print('Got dataset names for dic keys')
    except Exception as e:
        print('failed to get dataset names for dic keys {}'.format(e))

    # collect the file according to datasets
    for key in nc_datasets:
        try:
#             if historical_concatination is False:
#                 for n in resource:
#                     if '%s_' % key in n:
#                         nc_datasets[key].append(path.abspath(n))  # path.join(p, n))
#    ex = ['ssp119', 'ssp126', 'ssp245', 'ssp370',  'ssp434','ssp460','ssp585',

#             elif historical_concatination is True:
            key_hist = key.replace('ssp119', 'historical').\
                replace('ssp126', 'historical').\
                replace('ssp245', 'historical').\
                replace('ssp370', 'historical').\
                replace('ssp434', 'historical').\
                replace('ssp460', 'historical').\
                replace('ssp585', 'historical')
            for n in resource:
                if '{}_'.format(key_hist) in n:
                    nc_datasets[key].append(path.abspath(n))
                if '{}_'.format(key) in n:
                    nc_datasets[key].append(path.abspath(n))  # path.join(p, n))
#             else:
#                 LOGGER.error('append file paths to dictionary for key %s failed' % key)
            nc_datasets[key].sort()
        except Exception as e:
            print('failed for{e}'.fromat(e))
    return nc_datasets








[ ]:
















[12]:






ds = sortssp_by_drsname(pr_files)

var = 'pr'
tas_obs = xr.open_dataset(path.join(path_obs + '{}_day_montsouris-observation.nc'.format(var)))

for key in ds:
    try:
        files = []
        for f in ds[key]:
            files.append(xr.open_dataset(f))

        ts = xr.concat(files, 'time')
        ts.attrs['experiment_id'] = key.split('_')[3]

        dqm = sdba.adjustment.DetrendedQuantileMapping()
        # dqm = sdba.EmpiricalQuantileMapping(nquantiles=20, group='time', kind='+')
        # QM.train(ref, hist)

        dqm.train(tas_obs[var].sel(time=slice("1971-01-01", "2000-12-31")),
                  ts[var].sel(time=slice("1971-01-01", "2000-12-31")))
        scen = dqm.adjust(ts[var])
        ts[var].values = scen.values
        out_file = path.join(path_adjust, var, '{}.nc'.format(key))
        ts.to_netcdf(out_file, unlimited_dims='time')
        ts.close()
    except Exception as e:
        print('failed for {} : {}'.format(key, e))
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failed for pr_day_IPSL-CM6A-LR_ssp460_r1i1p1f2_gr : dayofyear must not be empty
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  UserWarning,
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'ssp126'
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tas_day_CNRM-ESM2-1_ssp126_r4i1p1f2_gr
tas_day_IPSL-CM6A-LR_ssp460_r1i1p1f2_gr
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out_file = path.join(path_adjust, var, '{}.nc'.format(key))
out_file
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'/home/nils/ramboll/paris/data_ajust/tas/tas_day_CNRM-ESM2-1_ssp245_r4i1p1f2_gr.nc'
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scen = dqm.adjust(ts[var])
# ts['tas'].values = scen.values
# ts.to_netcdf(path.join(path_adjust,var , "/{}.nc".format(key)), unlimited_dims='time')
# ts.close()













---------------------------------------------------------------------------
ValueError                                Traceback (most recent call last)
<ipython-input-92-c8e4051ebff0> in <module>
----> 1 scen = dqm.adjust(ts[var])
      2 # ts['tas'].values = scen.values
      3 # ts.to_netcdf(path.join(path_adjust,var , "/{}.nc".format(key)), unlimited_dims='time')
      4 # ts.close()

~/anaconda3/envs/flyingpigeon/lib/python3.7/site-packages/xclim/sdba/adjustment.py in adjust(self, sim, **kwargs)
    104         if hasattr(self, "group"):
    105             # Right now there is no other way of getting the main adjustment dimension
--> 106             _raise_on_multiple_chunk(sim, self.group.dim)
    107
    108             if (

~/anaconda3/envs/flyingpigeon/lib/python3.7/site-packages/xclim/sdba/adjustment.py in _raise_on_multiple_chunk(da, main_dim)
     38     if da.chunks is not None and len(da.chunks[da.get_axis_num(main_dim)]) > 1:
     39         raise ValueError(
---> 40             f"Multiple chunks along the main adjustment dimension {main_dim} is not supported."
     41         )
     42

ValueError: Multiple chunks along the main adjustment dimension time is not supported.
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ds[key]
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['/home/nils/ramboll/paris/data/tas/tas_day_CNRM-ESM2-1_historical_r4i1p1f2_gr_18500101-20141231_sub.nc',
 '/home/nils/ramboll/paris/data/tas/tas_day_CNRM-ESM2-1_ssp245_r4i1p1f2_gr_20150101-21001231_sub.nc']
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files = []
for f in enumerate(ds['tas_day_CNRM-CM6-1_ssp370_r5i1p1f2_gr']):
    files.append(xr.open_dataset(f))

ts = xr.concat(files, 'time')
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ds['tas_day_CNRM-CM6-1_ssp370_r5i1p1f2_gr']
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['/home/nils/ramboll/paris/data/tas/tas_day_CNRM-CM6-1_historical_r5i1p1f2_gr_18500101-20141231_sub.nc',
 '/home/nils/ramboll/paris/data/tas/tas_day_CNRM-CM6-1_ssp370_r5i1p1f2_gr_20150101-21001231_sub.nc']
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ts['tas'].plot()
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[<matplotlib.lines.Line2D at 0x7f39de15f590>]











[image: ../../../../../_images/_gitext_https_github_com_nilshempelmann_climdatatutorial_git_docs_source_notebooks_biasadjustment_13_1.png]
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# file_hist = '/home/nils/ramboll/paris/data/pr/pr_day_CNRM-CM6-1_historical_r10i1p1f2_gr_19500101-20141231_sub.nc'


hist = xr.open_dataset(file_hist)
ref = xr.open_dataset(file_obs)

ref = xr.DataArray(val_obs, dims=('time',), coords={'time': ts_obs}, attrs={'units': 'K'})
hist = xr.DataArray(val_hist, dims=('time',), coords={'time': ts_hist}, attrs={'units': 'K'})
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# dqm.train(obs['tas'].sel(time=slice("1999-01-01", "2000-12-31")), hist['tas'].sel(time=slice("1971-01-01", "2000-12-31")))
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scen.values
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array([[[283.11070111]],

       [[285.09585079]],

       [[282.85011458]],

       ...,

       [[282.16726647]],

       [[279.29240315]],

       [[279.72952784]]])
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/home/nils/anaconda3/envs/flyingpigeon/lib/python3.7/site-packages/xarray/conventions.py:427: UserWarning: Variable 'time' has datetime type and a bounds variable but time.encoding does not have units specified. The units encodings for 'time' and 'time_bounds' will be determined independently and may not be equal, counter to CF-conventions. If this is a concern, specify a units encoding for 'time' before writing to a file.
  UserWarning,
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scen.mean()
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<xarray.DataArray ()>
array(285.75631892)
Coordinates:
    height   float64 2.0
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Basic Visusalisation
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from birdy import WPSClient
from os import listdir, path

from shutil import move
from os.path import join
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# To display Images from an url
from IPython.core.display import HTML
from IPython.display import Image
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from matplotlib import pyplot as plt
from matplotlib import colors
# from matplotlib.patches import Polygon
# import matplotlib.patches as mpatches
# import cartopy.feature as cfeature

# import cartopy.crs as ccrs
# from cartopy.util import add_cyclic_point

# from flyingpigeon.nc_statistic import fieldmean
# from flyingpigeon.nc_utils import get_variable, get_coordinates

from flyingpigeon.nc_utils import get_time, get_values # sort_by_filename,
from flyingpigeon.plt_utils import fig2plot

# from numpy import meshgrid
# from netCDF4 import Dataset
import numpy as np
import pandas as pd
from datetime import datetime as dt
from tempfile import mkstemp
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SSP_colors = {'ssp585':'#830b22',
              'ssp460':'#e78731',
              'ssp370':'#f11111',
              'ssp245':'#e9dc3d',
              'ssp126':'#1d3354',
              'ssp119':'#1e9583'}
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indices = ['tg-mean',  'tx-mean' , 'tn-mean' , 'tn-min' , 'tx-max',
           'prcptot', 'wetdays', 'rx1day', 'rx5day', 'dry-days', 'cdd', 'cwd',
           'ice-days', 'frost-days',
           'jours-chaud', 'jours-tres-chaud', 'tropical-nights']

delta = [-273.15, -273.15, -273.15, -273.15, -273.15,
        0, 0,0,0,0,0,
        0,0,
        0,0,
        0]

titles = ['Température moyenne quotidienne (°C/an)',
          'Température maximale quotidienne (°C/an)',
          'Température minimale quotidienne (°C/an)',
          'Température minimale pour le jour le plus froid (°C/an)',
          'Température maximale pour le jour le plus chaud (°C/an)',

          'Cumul pluviométrique annuel (mm/an)',
          'Nombre de jours humide par an',
#           'Cumul pluviométrique hivernal : octobre à mars (mm/an)',
#           'Cumul pluviométrique estival : avril à septembre (mm/an)',

#           'Nombre de jours avec fortes pluies : > 10 mm (j/an)',
#           'Nombre de jours sur 30 ans avec précipitations intenses : > 50 mm (j/an)',
#            Evolution des précipitations> 20 mm en 24h en hiver (%),
#            Evolution des précipitations> 20 mm en 24h en été (%),


          'Précipitation del jour le plus pluvieux par an (mm/j)',
          'Somme précipitations max. sur 5 jours consécutifs',
          'Nombre de jours sans précipitation (j/an)',
          'Journées consécutives de sécheresse',
          'Jours humides consécutifs',

          'Nombre de jours de gel : (j/an)',  # t_max ≤0°C
          'Nombre gelées nocturnes : (j/an)',  # t_min ≤0°C

          'Nombre de jours chauds ≥ 25 °C (j/an)',
          'Nombre de jours très chauds : ≥ 30 °C (j/an)',

          'Nombre de nuits tropicales : ≥ 20 °C (j/an)',

          "Index d'intensité de précipitations",
          ]

# Nombre de DJU période estivale avec T° référence 24°C (°C/an)
# Nombre de DJU période hivernale avec T° référence 18°C (°C/an)

# Nombre de jours faisant suite à une période de 15 jours consécutifs sans précipitation – indicateur de sécheresse météorologique simple (j/an).

# Nombre de jours sur 30 ans avec fortes rafales : > 100km/h
# Evolution du vent moyen hivernal à 10m (%)
# Evolution du vent moyen estival à 10m (%)
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path_pics = '/home/nils/Dropbox/Paris_diag_climat - Documents/5_travail/1_phase1/1_1projections/pics/'
path_csv = '/home/nils/Dropbox/Paris_diag_climat - Documents/5_travail/1_phase1/1_1projections/csv/'
path_indices = '/home/nils/Dropbox/Paris_diag_climat - Documents/5_travail/1_phase1/1_1projections/indices_adjust/'
path_obs = '/home/nils/Dropbox/Paris_diag_climat - Documents/5_travail/1_phase1/1_1projections/observation/indices/'
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def plot_ssp_uncertainty_anormalie(resource, variable, ylim=None, title=None, observation=None, decode_cf=True,
                                   file_extension='png', delta=0, window=None, dir_output=None,
                                   figsize=(10, 10)):
    """
    creates a png file containing the appropriate uncertainty plot.

    :param resource: list of files containing the same variable
    :param delta: set a delta for the values e.g. -273.15 to convert Kelvin to Celsius
    :param variable: variable to be visualised. If None (default), variable will be detected
    :param ylim: Y-axis limitations: tuple(min,max)
    :param title: string to be used as title
    :param observation: optional data of observations
    :param figsize: figure size defult=(10,10)
    :param decode_cf: decode of netCDF values according cf convention
    :param window: windowsize of the rolling mean

    :returns str: path/to/file.png
    """
    from flyingpigeon.plt_ncdata import ts_data
    from flyingpigeon.nc_utils import sortssp_by_drsname

    try:
        fig = plt.figure(figsize=figsize, facecolor='w', edgecolor='k')
        ax = fig.add_subplot(111)
    #         plt.subplots_adjust( wspace=0, hspace=0.2) #

    #         fig = plt.figure(figsize=figsize, dpi=600, facecolor='w', edgecolor='k')
    #         LOGGER.debug('Start visualisation spaghetti plot')
    #         === prepare invironment
        if type(resource) != list:
            resource = [resource]
    #         var = get_variable(nc)
    #         if variable is None:
    #             variable = get_variable(resource[0])
    #         LOGGER.info('plot values preparation done')
    except Exception as ex:
        print("plot values preparation failed {}".format(ex))
    #         LOGGER.exception(msg)
    #         raise Exception(msg)
    try:
        dic = sortssp_by_drsname(resource)  # sort_by_filename(resource, historical_concatination=True)
        df = ts_data(dic, delta=delta)
    except Exception as ex:
        print("failed to sort data".format(ex))


    ###################################
    # serach datasets according to scenario
    try:
        ssp126 = [ds for ds in df.columns if 'ssp126' in ds]
        ssp245 = [ds for ds in df.columns if 'ssp245' in ds]
        ssp585 = [ds for ds in df.columns if 'ssp585' in ds]

        print('all scenarios are seperated')
    except Exception as e:
        print('failed to split scenarios {}'.format(e))


    window = 30 # 30 years

    if len(df.index.values) >= window * 2:
        # TODO: calculate windowsize according to timestapms (day,mon,yr ... with get_frequency)
        df_smooth = df.rolling(window=window, center=True, min_periods=2).mean()
        print('rolling mean calculated for all input data')
    else:
        df_smooth = df.copy()
        fig.text(0.95, 0.05, '!!! timeseries too short for moving mean over 30years !!!',
                 fontsize=20, color='red',
                 ha='right', va='bottom', alpha=0.5)


    ###################################
    # normalisation

    x = pd.to_datetime(df_smooth.index.values)
    ts_ref = x.get_loc(dt.strptime("1985", "%Y"), method='nearest')
    ref_val = np.nanmean(df_smooth.values, axis=1)[ts_ref]


    try:
        df_ssp126 = df[ssp126].rolling(window=window, center=True, min_periods=2).mean() - ref_val
        df_ssp245 = df[ssp245].rolling(window=window, center=True, min_periods=2).mean() - ref_val
        df_ssp585 = df[ssp585].rolling(window=window, center=True, min_periods=2).mean() - ref_val
    except Exception as e:
        print('failed to group scenarios {}'.format(e))


    ####################
    # calculation of mean and uncertainties

    # ssp126
    try:
        ssp126_rmean = np.squeeze(df_ssp126.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp126_q05 = np.squeeze(df_ssp126.quantile([0.05], axis=1,).values)
        ssp126_q33 = np.squeeze(df_ssp126.quantile([0.33], axis=1,).values)
        ssp126_q66 = np.squeeze(df_ssp126.quantile([0.66], axis=1,).values)
        ssp126_q95 = np.squeeze(df_ssp126.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp126 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp245
    try:
        ssp245_rmean = np.squeeze(df_ssp245.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp245_q05 = np.squeeze(df_ssp245.quantile([0.05], axis=1,).values)
        ssp245_q33 = np.squeeze(df_ssp245.quantile([0.33], axis=1,).values)
        ssp245_q66 = np.squeeze(df_ssp245.quantile([0.66], axis=1,).values)
        ssp245_q95 = np.squeeze(df_ssp245.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp245 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    # ssp585
    try:
        ssp585_rmean = np.squeeze(df_ssp585.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp585_q05 = np.squeeze(df_ssp585.quantile([0.05], axis=1,).values)
        ssp585_q33 = np.squeeze(df_ssp585.quantile([0.33], axis=1,).values)
        ssp585_q66 = np.squeeze(df_ssp585.quantile([0.66], axis=1,).values)
        ssp585_q95 = np.squeeze(df_ssp585.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp585 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    ###################
    # plot

    try:
        x = pd.to_datetime(df.index.values)
#                df[(df['date'] > '2000-6-1') & (df['date'] <= '2000-6-10')]
        x1 = x[x <= dt.strptime('2015-12-31', "%Y-%m-%d")]
        x2 = x[len(x1)-1:]  # -1 to catch up with the last historical value

#         plt.fill_between(x, ssp126_q05, ssp126_q95, alpha=1, color='lightgrey')
#         plt.fill_between(x, ssp245_q05, ssp245_q95, alpha=1, color='lightgrey')
#         plt.fill_between(x, ssp585_q05, ssp585_q95, alpha=1, color='lightgrey')

        plt.fill_between(x1, ssp126_q05[:len(x1)], ssp126_q95[:len(x1)], alpha=1, color='lightgrey')
        plt.fill_between(x1, ssp245_q05[:len(x1)], ssp245_q95[:len(x1)], alpha=1, color='lightgrey')
        plt.fill_between(x1, ssp585_q05[:len(x1)], ssp585_q95[:len(x1)], alpha=1, color='lightgrey')


        plt.fill_between(x2, ssp126_q05[len(x1)-1:], ssp126_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp126'])
        plt.fill_between(x2, ssp245_q05[len(x1)-1:], ssp245_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp245'])
        plt.fill_between(x2, ssp585_q05[len(x1)-1:], ssp585_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp585'])

        mean_hist = np.mean([ssp126_rmean[:len(x1)], ssp245_rmean[:len(x1)] , ssp245_rmean[:len(x1)]],axis=0)

        plt.plot(x1, mean_hist , c='darkgrey', lw=2)
#         plt.plot(x1, ssp245_rmean[:len(x1)], c='dimgrey', lw=2)
#         plt.plot(x1, ssp245_rmean[:len(x1)], c='dimgrey', lw=2)

        plt.plot(x2, ssp585_rmean[len(x1)-1:], c=SSP_colors['ssp585'], lw=2)
        plt.plot(x2, ssp245_rmean[len(x1)-1:], c=SSP_colors['ssp245'], lw=2)
        plt.plot(x2, ssp126_rmean[len(x1)-1:], c=SSP_colors['ssp126'], lw=2)


    except Exception as e:
        raise Exception('Failed to make plot. {}'.format(e))


    plt.xlim(dt.strptime('1940-01-01', "%Y-%m-%d"), dt.strptime('2100-01-02', "%Y-%m-%d"))

    #         ax1.set_xticks(fontsize=16, rotation=45) # ax1.set_xticklabels(rotation=45, fontsize=12)
    plt.grid(axis='y')  # .grid_line_alpha=0.3

    plt.title(title)


    from matplotlib.offsetbox import TextArea, VPacker, AnnotationBbox
#         from pylab import *
#         fig = figure(1)
#         ax = gca()
    texts = ['SSP 126','SSP 245','SSP 585','historique', 'observation']
    colors = [SSP_colors['ssp126'],SSP_colors['ssp245'],SSP_colors['ssp585'], 'darkgrey','black']
    Texts = []
    for t,c in zip(texts,colors):
        Texts.append(TextArea(t,textprops=dict(color=c)))
    texts_vbox = VPacker(children=Texts,pad=0,sep=0)
    ann = AnnotationBbox(texts_vbox,(.02,.8), xycoords=ax.transAxes,
                         box_alignment=(0,.5),
                         bboxprops = dict(facecolor='red',boxstyle='round', alpha=0.5, color='lightgrey'))
    ann.set_figure(fig)
    fig.artists.append(ann)

    try:
        plt.axvline(dt.strptime('1985-01-01', "%Y-%m-%d"), color='gray', linestyle='-.', alpha=0.5)
        plt.axvline(dt.strptime('2030-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)
        plt.axvline(dt.strptime('2050-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)
        plt.axvline(dt.strptime('2085-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)

    except:
        raise Exception('Failed to make scatters')

    # include Observation
    if observation is not None:
        try:
            import xarray as xr

            ds = xr.open_dataset(observation, drop_variables='height', decode_cf=decode_cf)
            if delta == 0:
                obs = ds.to_dataframe()
            else:
                obs = ds.to_dataframe() + delta

            obs_rm = obs.rolling(window=window, center=True, min_periods=16 ).mean() #   closed='right',

            obs_rollmean = obs_rm - obs_rm.values[ts_ref]

            if decode_cf is True:
                mi = obs.index
                # plt.plot(mi.get_level_values('time'), obs, c='black', lw=1, linestyle='--')
                plt.plot(mi.get_level_values('time'), obs_rollmean, c='black', lw=3, linestyle='--' )
            else:
                # plt.plot(x, obs, c='black', lw=1, linestyle='--')
                plt.plot(x, obs_rollmean, c='black', lw=3, linestyle='--')

#             plt.scatter(dt.strptime('1985', "%Y"), 12, c='black', s=20)
#             plt.annotate(12, (dt.strptime('1985', "%Y"), 12), c='red')

        except Exception as e:
            raise Exception('Failed to plot observation {}'.format(e))
    try:
        output_png = fig2plot(fig=fig, file_extension=file_extension, dir_output=dir_output)
        plt.close()

    except Exception as e:
        raise Exception('Failed to make boxplots. {}'.format(e))

    try:
        out_csv = "{}{}.csv".format(path_csv, variable)
        arr = [x , obs_rollmean.values, ssp126_rmean, ssp126_q05, ssp126_q95,
                                        ssp245_rmean, ssp245_q05, ssp245_q95,
                                        ssp585_rmean, ssp585_q05, ssp585_q95, ]
        pd.DataFrame(arr).transpose().to_csv(out_csv, header=['Date', 'OBS',
                                                               'ssp126_median', 'ssp126_q05', 'ssp126_q95',
                                                               'ssp245_median', 'ssp245_q05', 'ssp245_q95',
                                                               'ssp585_median', 'ssp585_q05', 'ssp585_q95',
                                                              ])

    except Exception as e:
        raise Exception('failed to write csv file')

    try:
        fig = plt.figure()
        ax = fig.add_subplot(111)
        y = [1, 2, 3, 4, 5, 4, 3, 2, 1, 1, 1, 1, 1, 1, 1, 1]
        col_labels = ['1871-1900','1971-2000','2001-2019','2016-2045', '2036-2065', '2071-2100']
        row_labels = ['observation', 'ssp126', 'ssp245' ,'ssp585']

        ts_ref18 = x.get_loc(dt.strptime("1885", "%Y"), method='nearest')
        ts_ref = x.get_loc(dt.strptime("1985", "%Y"), method='nearest')
        ts_15 = x.get_loc(dt.strptime("2015", "%Y"), method='nearest')
        ts_30 = x.get_loc(dt.strptime("2030", "%Y"), method='nearest')
        ts_50 = x.get_loc(dt.strptime("2050", "%Y"), method='nearest')
        ts_85 = x.get_loc(dt.strptime("2085", "%Y"), method='nearest')

        table_vals = [[np.round(obs_rm.values[ts_ref18],2)[0], np.round(obs_rm.values[ts_ref],2)[0],
                        np.round(obs_rm.values[ts_15],2)[0], '-' , '-', '-'], # [obs_rollmean[ts_ref]
#                       [round(mean_hist[ts_ref],2), '-', '-', '-'],
                      ['-', '-','-', round(ssp126_rmean[ts_30],2), round(ssp126_rmean[ts_50],2),round(ssp126_rmean[ts_85],2)],  # 126
                      ['-', '-','-', round(ssp245_rmean[ts_30],2), round(ssp245_rmean[ts_50],2),round(ssp245_rmean[ts_85],2)],
                      ['-', '-','-', round(ssp585_rmean[ts_30],2), round(ssp585_rmean[ts_50],2),round(ssp585_rmean[ts_85],2)]
                      ] # round(ssp126_rmean[ts_ref],2)

        # Draw table
        the_table = plt.table(cellText=table_vals,
                              colWidths=[0.1] * 30,
                              rowLabels=row_labels,
                              colLabels=col_labels,
                              loc='center')
        the_table.auto_set_font_size(False)
        the_table.set_fontsize(24)
        the_table.scale(4, 4)

        # Removing ticks and spines enables you to get the figure only with table
        plt.tick_params(axis='x', which='both', bottom=False, top=False, labelbottom=False)
        plt.tick_params(axis='y', which='both', right=False, left=False, labelleft=False)

        for pos in ['right','top','bottom','left']:
            plt.gca().spines[pos].set_visible(False)
        table_png = fig2plot(fig=fig, file_extension=file_extension, dir_output=dir_output)
        plt.close()

    except Exception as e:
        raise Exception('Failed to make table. {}'.format(e))

    return output_png , table_png , out_csv








[94]:






i = 13 # 13

indices_files = join(path_indices, indices[i])
files = [join(path_indices,indices[i],f) for f in listdir(indices_files)]

observation = join(path_obs, '{}_yr_montsouris-observation.nc'.format(indices[i]))








[95]:






output_png, table_png, csv_file = plot_ssp_uncertainty_anormalie(resource=files, variable=indices[i], title=titles[i],
                                              observation=observation, decode_cf = False,
                                              figsize=(10, 5),  delta=delta[i],
                                              dir_output=path_pics
                                              )
Image(output_png, width=1000) # , table_png













/home/nils/anaconda3/envs/flyingpigeon/lib/python3.7/site-packages/pandas/core/indexing.py:671: SettingWithCopyWarning:
A value is trying to be set on a copy of a slice from a DataFrame

See the caveats in the documentation: https://pandas.pydata.org/pandas-docs/stable/user_guide/indexing.html#returning-a-view-versus-a-copy
  self._setitem_with_indexer(indexer, value)












all scenarios are seperated
rolling mean calculated for all input data
quantile calculated for all input ssp126 data
quantile calculated for all input ssp245 data
quantile calculated for all input ssp585 data
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Image(table_png, width=1000)
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[48]:






# df_smooth.plot()

x = pd.to_datetime(df_smooth.index.values)
ts_ref = x.get_loc(dt.strptime("1985", "%Y"), method='nearest')
ref_val = np.nanmean(df_smooth.values, axis=1)[ts_ref]














---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-48-b6e47fd8fd75> in <module>
      1 # df_smooth.plot()
      2
----> 3 x = pd.to_datetime(df_smooth.index.values)
      4 ts_ref = x.get_loc(dt.strptime("1985", "%Y"), method='nearest')
      5 ref_val = np.nanmean(df_smooth.values, axis=1)[ts_ref]

NameError: name 'df_smooth' is not defined







[22]:






import numpy
a = numpy.asarray([ [1,2,3], [4,5,6], [7,8,9] ])
numpy.savetxt("foo.csv", a, delimiter=",", header='OBS',)








[32]:






pd.DataFrame?








[75]:






# dt = dt.strptime("2016", "%Y")
# if decode_cf is True:
#                 mi = obs.index
#                 # plt.plot(mi.get_level_values('time'), obs, c='black', lw=1, linestyle='--')
#                 plt.plot(mi.get_level_values('time'), obs_rollmean, c='black', lw=3, linestyle='--' )
#             else:
#                 # plt.plot(x, obs, c='black', lw=1, linestyle='--')
#                 plt.plot(x, obs_rollmean, c='black', lw=3, linestyle='--')









[44]:






ts_ref
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135







[113]:






# ts = dt.strptime("2016", "%Y")
# x.index.get_loc(ts, method='nearest')
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x.values[176]








[47]:







array([nan])







[154]:






i = 11 # 10  9   8 7  6  5
observation = join(path, '{}_yr_montsouris-observation.nc'.format(indices[i]))
ds = xr.open_dataset(observation, drop_variables='height',  decode_cf=False)
df_obs = ds.to_dataframe()
df_obs.plot()








[154]:







<matplotlib.axes._subplots.AxesSubplot at 0x7f8de8d8aed0>
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[51]:






from birdy import WPSClient
from os import listdir, path

from shutil import move
from os.path import join
fp_url = 'http://localhost:8093'
fp = WPSClient(url=fp_url, progress=True)








[16]:






def plot_ssp_uncertainty(resource, variable, ylim=None, title=None, observation=None,
                           file_extension='png', delta=0, window=None, dir_output=None,
                           figsize=(10, 10)):
    """
    creates a png file containing the appropriate uncertainty plot.

    :param resource: list of files containing the same variable
    :param delta: set a delta for the values e.g. -273.15 to convert Kelvin to Celsius
    :param variable: variable to be visualised. If None (default), variable will be detected
    :param ylim: Y-axis limitations: tuple(min,max)
    :param title: string to be used as title
    :param observation:
    :param figsize: figure size defult=(10,10)
    :param window: windowsize of the rolling mean

    :returns str: path/to/file.png
    """
    from flyingpigeon.plt_ncdata import ts_data
    from flyingpigeon.nc_utils import sortssp_by_drsname

    try:
        fig, (ax1, ax2) = plt.subplots(1, 2, figsize=figsize, facecolor='w', edgecolor='k', sharey=True)
        plt.subplots_adjust( wspace=0, hspace=0.2) #

#         fig = plt.figure(figsize=figsize, dpi=600, facecolor='w', edgecolor='k')
    #         LOGGER.debug('Start visualisation spaghetti plot')
    #         === prepare invironment
        if type(resource) != list:
            resource = [resource]
    #         var = get_variable(nc)
    #         if variable is None:
    #             variable = get_variable(resource[0])
    #         LOGGER.info('plot values preparation done')
    except Exception as ex:
        print("plot values preparation failed {}".format(ex))
    #         LOGGER.exception(msg)
    #         raise Exception(msg)
    try:
        dic = sortssp_by_drsname(resource)  # sort_by_filename(resource, historical_concatination=True)
        df = ts_data(dic, delta=delta)
    except Exception as ex:
        print("failed to sort data".format(e))

    ###################################
    # serach datasets according to scenario
    try:
        ssp119 = [ds for ds in df.columns if 'ssp119' in ds]
        ssp126 = [ds for ds in df.columns if 'ssp126' in ds]
        ssp245 = [ds for ds in df.columns if 'ssp245' in ds]
        ssp370 = [ds for ds in df.columns if 'ssp370' in ds]
        ssp434 = [ds for ds in df.columns if 'ssp434' in ds]
        ssp460 = [ds for ds in df.columns if 'ssp460' in ds]
        ssp585 = [ds for ds in df.columns if 'ssp585' in ds]

        print('all scenarios are seperated')
    except Exception as e:
        print('failed to split scenarios {}'.format(e))


    window = 30 # 30 years

    if len(df.index.values) >= window * 2:
        # TODO: calculate windowsize according to timestapms (day,mon,yr ... with get_frequency)
        df_smooth = df.rolling(window=window, center=True).mean()
        print('rolling mean calculated for all input data')
    else:
        df_smooth = df.copy()
        print('timeseries too short for moving mean')
        fig.text(0.95, 0.05, '!!! timeseries too short for moving mean over 30years !!!',
                 fontsize=20, color='red',
                 ha='right', va='bottom', alpha=0.5)



    try:
        df_ssp119 = df[ssp119].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp126 = df[ssp126].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp245 = df[ssp245].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp370 = df[ssp370].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp434 = df[ssp434].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp460 = df[ssp460].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp585 = df[ssp585].rolling(window=window, center=True, min_periods=2).mean()
    except Exception as e:
        print('failed to group scenarios {}'.format(e))


    ####################
    # calculation of mean and uncertainties

    # ssp119
    try:
        ssp119_rmean = np.squeeze(df_ssp119.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp119_q05 = np.squeeze(df_ssp119.quantile([0.10], axis=1,).values)
        ssp119_q33 = np.squeeze(df_ssp119.quantile([0.33], axis=1,).values)
        ssp119_q66 = np.squeeze(df_ssp119.quantile([0.66], axis=1,).values)
        ssp119_q95 = np.squeeze(df_ssp119.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp119 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    # ssp126
    try:
        ssp126_rmean = np.squeeze(df_ssp126.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp126_q05 = np.squeeze(df_ssp126.quantile([0.10], axis=1,).values)
        ssp126_q33 = np.squeeze(df_ssp126.quantile([0.33], axis=1,).values)
        ssp126_q66 = np.squeeze(df_ssp126.quantile([0.66], axis=1,).values)
        ssp126_q95 = np.squeeze(df_ssp126.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp126 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp245
    try:
        ssp245_rmean = np.squeeze(df_ssp245.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp245_q05 = np.squeeze(df_ssp245.quantile([0.10], axis=1,).values)
        ssp245_q33 = np.squeeze(df_ssp245.quantile([0.33], axis=1,).values)
        ssp245_q66 = np.squeeze(df_ssp245.quantile([0.66], axis=1,).values)
        ssp245_q95 = np.squeeze(df_ssp245.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp245 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp370
    try:
        ssp370_rmean = np.squeeze(df_ssp370.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp370_q05 = np.squeeze(df_ssp370.quantile([0.10], axis=1,).values)
        ssp370_q33 = np.squeeze(df_ssp370.quantile([0.33], axis=1,).values)
        ssp370_q66 = np.squeeze(df_ssp370.quantile([0.66], axis=1,).values)
        ssp370_q95 = np.squeeze(df_ssp370.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp370 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp460
    try:
        ssp460_rmean = np.squeeze(df_ssp460.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp460_q05 = np.squeeze(df_ssp460.quantile([0.10], axis=1,).values)
        ssp460_q33 = np.squeeze(df_ssp460.quantile([0.33], axis=1,).values)
        ssp460_q66 = np.squeeze(df_ssp460.quantile([0.66], axis=1,).values)
        ssp460_q95 = np.squeeze(df_ssp460.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp460 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp585
    try:
        ssp585_rmean = np.squeeze(df_ssp585.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp585_q05 = np.squeeze(df_ssp585.quantile([0.10], axis=1,).values)
        ssp585_q33 = np.squeeze(df_ssp585.quantile([0.33], axis=1,).values)
        ssp585_q66 = np.squeeze(df_ssp585.quantile([0.66], axis=1,).values)
        ssp585_q95 = np.squeeze(df_ssp585.quantile([0.90], axis=1,).values)
        print('quantile calculated for all input ssp585 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    ###################
    # plot

    try:
        x = pd.to_datetime(df.index.values)
#                df[(df['date'] > '2000-6-1') & (df['date'] <= '2000-6-10')]
        x1 = x[x <= dt.strptime('2015-12-31', "%Y-%m-%d")]
        x2 = x[len(x1)-1:]  # -1 to catch up with the last historical value

        ax1.fill_between(x, ssp126_q05, ssp126_q95, alpha=1, color='lightgrey')
        ax1.fill_between(x, ssp245_q05, ssp245_q95, alpha=1, color='lightgrey')
        ax1.fill_between(x, ssp370_q05, ssp370_q95, alpha=1, color='lightgrey')
        ax1.fill_between(x, ssp460_q05, ssp460_q95, alpha=1, color='lightgrey')
        ax1.fill_between(x, ssp585_q05, ssp585_q95, alpha=1, color='lightgrey')


        ax1.fill_between(x, ssp126_q33, ssp126_q66, alpha=1, color='darkgrey')
        ax1.fill_between(x, ssp245_q33, ssp245_q66, alpha=1, color='darkgrey')
        ax1.fill_between(x, ssp370_q33, ssp370_q66, alpha=1, color='darkgrey')
        ax1.fill_between(x, ssp460_q33, ssp460_q66, alpha=1, color='darkgrey')
        ax1.fill_between(x, ssp585_q33, ssp585_q66, alpha=1, color='darkgrey')

        ax1.plot(x1, ssp126_rmean[:len(x1)], c='dimgrey', lw=2)

        ax1.plot(x2, ssp585_rmean[len(x1)-1:], c=SSP_colors['ssp585'], lw=2)
        ax1.plot(x2, ssp460_rmean[len(x1)-1:], c=SSP_colors['ssp460'], lw=2)
#         plt.plot(x2, ssp370_rmean[len(x1)-1:], c='#63bce4', lw=2)
        ax1.plot(x2, ssp370_rmean[len(x1)-1:], c=SSP_colors['ssp370'], lw=2)
        ax1.plot(x2, ssp245_rmean[len(x1)-1:], c=SSP_colors['ssp245'], lw=2)
        ax1.plot(x2, ssp126_rmean[len(x1)-1:], c=SSP_colors['ssp126'], lw=2)
        ax1.plot(x2, ssp119_rmean[len(x1)-1:], c=SSP_colors['ssp119'], lw=2)

        left = 0.1
        bottom = 0.1
        top = 0.8
        right = 0.8

        ref_start = dt.strptime('1971-01-01', "%Y-%m-%d")
        ref_end = dt.strptime('2000-12-31', "%Y-%m-%d")

        ref_start2 = dt.strptime('1985-01-01', "%Y-%m-%d")
        ref_end2 = dt.strptime('2015-12-31', "%Y-%m-%d")


        ##############################
        ## include les reference lines

        try:
            ref= np.nanmedian(np.mean(df[(df.index >= ref_start )
                                    & (df.index <= ref_end)]))
            print('ref = {}'.format(ref))

#             ax1.hlines(ref, ref_start, ref_end,
#                    colors='k', linestyles='solid',
#                    label='reference')

            ax2.hlines(ref, 1.2, 7.5 , colors='grey', linestyles='solid',
                       label='reference')

        except Exception as e:
            print('failed to get the mean {}'.format(e))

        print('timeseries uncertainty plot done for %s' % variable)
    except Exception as e:
        raise Exception('failed to calculate quantiles. {}'.format(e))

    try:

        # ax1.plot(x, y)
        # plot(x, -y)

        bp_ref = ax2.boxplot(np.ravel(df[ssp126][len(ssp126_rmean)-131:-101].values),
                             positions = [1], widths = 0.1,
                             whis=(10, 90), sym='', patch_artist=True)

        for box in bp_ref['boxes']:
            # change outline color
#             box.set(color='red', linewidth=2)
            # change fill color
            box.set(facecolor = 'lightgrey' )
            # change hatch
#             box.set(hatch = '/')

        # 2030
        bplots = ax2.boxplot([np.ravel(df[ssp126][len(ssp126_rmean)-85:-55].values),
                             np.ravel(df[ssp245][len(ssp126_rmean)-85:-55].values),
                             np.ravel(df[ssp460][len(ssp126_rmean)-85:-55].values),
                             np.ravel(df[ssp370][len(ssp126_rmean)-85:-55].values),
                             np.ravel(df[ssp585][len(ssp126_rmean)-85:-55].values)],
                             positions = [3.8,3.9,4,4.1,4.2], widths = 0.1,
                             whis=(10, 90), sym='', patch_artist=True) # , ssp370_rmean
        plt.setp(bplots['boxes'][0], color=SSP_colors['ssp126'])
        plt.setp(bplots['boxes'][1], color=SSP_colors['ssp245'])
        plt.setp(bplots['boxes'][2], color=SSP_colors['ssp460'])
        plt.setp(bplots['boxes'][3], color=SSP_colors['ssp370'])
        plt.setp(bplots['boxes'][4], color=SSP_colors['ssp585'])

        bplots = ax2.boxplot([np.ravel(df[ssp126][len(ssp126_rmean)-66:-35].values),
                             np.ravel(df[ssp245][len(ssp126_rmean)-66:-35].values),
                             np.ravel(df[ssp460][len(ssp126_rmean)-66:-35].values),
                             np.ravel(df[ssp370][len(ssp126_rmean)-66:-35].values),
                             np.ravel(df[ssp585][len(ssp126_rmean)-66:-35].values)],
                             positions = [4.8,4.9,5,5.1,5.2], widths = 0.1,
                             whis=(10, 90), sym='', patch_artist=True)
        plt.setp(bplots['boxes'][0], color=SSP_colors['ssp126'])
        plt.setp(bplots['boxes'][1], color=SSP_colors['ssp245'])
        plt.setp(bplots['boxes'][2], color=SSP_colors['ssp460'])
        plt.setp(bplots['boxes'][3], color=SSP_colors['ssp370'])
        plt.setp(bplots['boxes'][4], color=SSP_colors['ssp585'])

        bplots = ax2.boxplot([np.ravel(df[ssp126][len(ssp126_rmean)-31:-1].values),
                             np.ravel(df[ssp245][len(ssp126_rmean)-31:-1].values),
                             np.ravel(df[ssp460][len(ssp126_rmean)-31:-1].values),
                             np.ravel(df[ssp370][len(ssp126_rmean)-31:-1].values),
                             np.ravel(df[ssp585][len(ssp126_rmean)-31:-1].values)],
                             positions = [6.8,6.9,7,7.1,7.2], widths = 0.1,
                             whis=(10, 90), sym='', patch_artist=True)
        plt.setp(bplots['boxes'][0], color=SSP_colors['ssp126'])
        plt.setp(bplots['boxes'][1], color=SSP_colors['ssp245'])
        plt.setp(bplots['boxes'][2], color=SSP_colors['ssp460'])
        plt.setp(bplots['boxes'][3], color=SSP_colors['ssp370'])
        plt.setp(bplots['boxes'][4], color=SSP_colors['ssp585'])


        from matplotlib.offsetbox import TextArea, VPacker, AnnotationBbox
#         from pylab import *
#         fig = figure(1)
#         ax = gca()
        texts = ['SSP 126','SSP 245','SSP 460','SSP 370','SSP 585']
        colors = [SSP_colors['ssp126'],SSP_colors['ssp245'],SSP_colors['ssp460'],SSP_colors['ssp370'],SSP_colors['ssp585']]
        Texts = []
        for t,c in zip(texts,colors):
            Texts.append(TextArea(t,textprops=dict(color=c)))
        texts_vbox = VPacker(children=Texts,pad=0,sep=0)
        ann = AnnotationBbox(texts_vbox,(.02,.8), xycoords=ax1.transAxes,
                             box_alignment=(0,.5),
                             bboxprops = dict(facecolor='red',boxstyle='round',color='darkgrey'))
        ann.set_figure(fig)
        fig.artists.append(ann)

        fig.suptitle(title, fontsize=15)

        plt.yticks(fontsize=16,)
        plt.ylim(ylim)

        ax1.set_xlim(dt.strptime('1900-01-01', "%Y-%m-%d"), dt.strptime('2100-01-02', "%Y-%m-%d"))

#         ax1.set_xticks(fontsize=16, rotation=45) # ax1.set_xticklabels(rotation=45, fontsize=12)
        ax1.grid(axis='y')  # .grid_line_alpha=0.3


        bp_ticks = [1,4,5,7]
        bp_labels = ['ref71-2000','2015-45','2035-65', '2071-2100']

        ax2.set_xticks(bp_ticks)
        ax2.set_xticklabels(bp_labels, rotation=45, fontsize=12)
#         ax2.set_xlables
        ax2.spines['left'].set_visible(False)

        # setBoxColors(bp)
        # bd = plt.boxplot(ssp370_rmean[len(ssp126_rmean)-45:-15], positions = [4], widths = 0.1, ) # , ssp370_rmean
        # bd = plt.boxplot(ssp585_rmean[len(ssp126_rmean)-45:-15], positions = [5], widths = 0.1) # , ssp370_rmean
        # setBoxColors(bp)

    except Exception as e:
        raise Exception('Failed to make boxplots. {}'.format(e))

    try:
        output_png = fig2plot(fig=fig, file_extension=file_extension, dir_output=dir_output)
        plt.close()

    except Exception as e:
        raise Exception('Failed to make boxplots. {}'.format(e))


    return output_png








[64]:






i = 3

indices_files = join(path_indices, indices[i])
files = [join(path_indices,indices[i],f) for f in listdir(indices_files)]

plot = plot_ssp_uncertainty(files, indices[i], title=titles[i],
                            figsize=(10, 5), delta=-273.15,
                            dir_output=path_pics)

Image(plot, width=1000)













all scenarios are seperated
rolling mean calculated for all input data
quantile calculated for all input ssp119 data
quantile calculated for all input ssp126 data
quantile calculated for all input ssp245 data
quantile calculated for all input ssp370 data
quantile calculated for all input ssp460 data
quantile calculated for all input ssp585 data
ref = 877.0137451171875
timeseries uncertainty plot done for prcptot







[64]:
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[61]:






i = 1 # 11 # 10  9   8 7  6  5

indices_files = join(path_indices, indices[i])
files = [join(path_indices,indices[i],f) for f in listdir(indices_files)]

out = fp.plot_spaghetti(files, title=titles[i], figsize=(10, 5))























 owslib.wps.WPSException : {'code': 'NoApplicableCode', 'locator': 'None', 'text': "Process error: method=wps_plot_spaghetti.py._handler, line=162, msg=spaghetti plot failed : plot values preparation failed from_bounds() missing 1 required positional argument: 'height'"}







[19]:






from flyingpigeon.plt_ncdata import ts_data
from flyingpigeon.nc_utils import sortssp_by_drsname

# dic = sortssp_by_drsname(files)  # sort_by_filename(resource, historical_concatination=True)
# df = ts_data(dic, delta=delta)









[55]:






out.get()








[55]:







plot_spaghettiResponse(
    plotout_spaghetti='http://127.0.0.1:8093/outputs/cf23803a-dc9d-11ea-9ff5-9cb6d08a53e7/tmptgslcj61.png'
)







[175]:






def setBoxColors(bp):
    plt.setp(bp['boxes'][0], color='blue')
    plt.setp(bp['caps'][0], color='blue')
    plt.setp(bp['caps'][1], color='blue')
    plt.setp(bp['whiskers'][0], color='blue')
    plt.setp(bp['whiskers'][1], color='blue')
#     plt.setp(bp['fliers'][0], color='blue')
#     plt.setp(bp['fliers'][1], color='blue')
    plt.setp(bp['medians'][0], color='blue')

    plt.setp(bp['boxes'][1], color='red')
    plt.setp(bp['caps'][2], color='red')
    plt.setp(bp['caps'][3], color='red')
    plt.setp(bp['whiskers'][2], color='red')
    plt.setp(bp['whiskers'][3], color='red')
#     plt.setp(bp['fliers'][2], color='red')
#     plt.setp(bp['fliers'][3], color='red')
    plt.setp(bp['medians'][1], color='red')

ref_start = dt.strptime('1971-01-01', "%Y-%m-%d")
ref_end = dt.strptime('2000-12-31', "%Y-%m-%d")

# fig, axes = plt.subplots(ncols=3, sharey=True)
# fig.subplots_adjust(wspace=0)

# ax.boxplot([data[name][item] ssp126_rmean[len(ssp126_rmean)-45:-15]

#             for item in ['A', 'B', 'C']])
# ax.set(xticklabels=['A', 'B', 'C'], xlabel=name)
# ax.margins(0.05) # Optional


fig, (ax1, ax2) = plt.subplots(1, 2)
fig.suptitle('Temperature annuelle')

# ax1.plot(x, y)
# plot(x, -y)

bplots = ax2.boxplot([ssp126_rmean[len(ssp126_rmean)-145:-115],
                  ssp370_rmean[len(ssp126_rmean)-145:-115],
                  ssp585_rmean[len(ssp126_rmean)-145:-115]],
                  positions = [0.8,1,1.2], widths = 0.1) # , ssp370_rmean


# bplots['boxes'][0].set_fa

# # fill with colors
# colors = ['pink', 'lightblue', 'lightgreen']

bplot1 = ax2.boxplot(ssp585_rmean[len(ssp585_rmean)-45:-15],
                 positions = [2], widths = 0.1, patch_artist=True)

bplot2 = ax2.boxplot(ssp585_rmean[len(ssp585_rmean)-45:-15],
                 positions = [2.2], widths = 0.1, patch_artist=True)

# # colors =
# for bp in (bd1,bd2) :
#     for patch, color in zip(bp['boxes'], ['blue','green']):
#         patch.set_facecolor(color)

# fill with colors
colors = ['pink', 'lightblue', 'lightgreen']
for bplot in (bplot1, bplot2):
    for patch, color in zip(bplot['boxes'], colors):
        patch.set_facecolor(color)



bd = ax2.boxplot([ssp126_rmean[len(ssp126_rmean)-45:-15],
                  ssp370_rmean[len(ssp126_rmean)-45:-15],
                  ssp585_rmean[len(ssp126_rmean)-45:-15]],
                 positions = [3.8,4,4.2], widths = 0.1) # , ssp370_rmean

# bp['boxes'][0,1,2], color='red'

ticks = [1,2,4]
labels = ['2016-45','2036-2065' , '2071-2100']

# ax2.xlable
plt.xticks(ticks, labels)

ax2.spines['left'].set_visible(False)

# setBoxColors(bp)
# bd = plt.boxplot(ssp370_rmean[len(ssp126_rmean)-45:-15], positions = [4], widths = 0.1, ) # , ssp370_rmean

# bd = plt.boxplot(ssp585_rmean[len(ssp126_rmean)-45:-15], positions = [5], widths = 0.1) # , ssp370_rmean
# setBoxColors(bp)












[image: ../../../../../_images/_gitext_https_github_com_nilshempelmann_climdatatutorial_git_docs_source_notebooks_timeseries_visualisation_26_0.png]





[177]:






for key , values in bplot1.items():
    for medline in bplot1[key]:
        try:
            linedata = medline.get_xdata()
            print( '{} : {}'.format(key, linedata) )
        except Exception as e:
            print('failed to get data')













whiskers : [2. 2.]
whiskers : [2. 2.]
caps : [1.975 2.025]
caps : [1.975 2.025]
failed to get data
medians : [1.95 2.05]
fliers : []







[176]:






for key, value in bplot1.items():
    val = [v.get_data() for v in value]
    print(key, val )

# ['medians']
# res = {key : [v.get_data() for v in value] for key, value in bplot1.items()}













whiskers [(array([2., 2.]), array([14.05755857, 13.72003886])), (array([2., 2.]), array([15.26835963, 15.91097972]))]
caps [(array([1.975, 2.025]), array([13.72003886, 13.72003886])), (array([1.975, 2.025]), array([15.91097972, 15.91097972]))]












---------------------------------------------------------------------------
AttributeError                            Traceback (most recent call last)
<ipython-input-176-7e24ba9c56c9> in <module>
      1 for key, value in bplot1.items():
----> 2     val = [v.get_data() for v in value]
      3     print(key, val )
      4
      5 # ['medians']

<ipython-input-176-7e24ba9c56c9> in <listcomp>(.0)
      1 for key, value in bplot1.items():
----> 2     val = [v.get_data() for v in value]
      3     print(key, val )
      4
      5 # ['medians']

AttributeError: 'PathPatch' object has no attribute 'get_data'







[168]:






bplot1.items()








[168]:







dict_items([('whiskers', [<matplotlib.lines.Line2D object at 0x7f6409aa67d0>, <matplotlib.lines.Line2D object at 0x7f6409aa6d50>]), ('caps', [<matplotlib.lines.Line2D object at 0x7f6409abc2d0>, <matplotlib.lines.Line2D object at 0x7f6409abc810>]), ('boxes', [<matplotlib.patches.PathPatch object at 0x7f640a1e90d0>]), ('medians', [<matplotlib.lines.Line2D object at 0x7f6409abcd10>]), ('fliers', [<matplotlib.lines.Line2D object at 0x7f6409a8f250>]), ('means', [])])







[171]:






medline.








[171]:







<matplotlib.patches.PathPatch at 0x7f640a1e90d0>







[20]:






def plot_ssp_uncertainty_reduced(resource, variable, ylim=None, title=None, observation=None, decode_cf=True,
                                 file_extension='png', delta=0, window=None, dir_output=None,
                                 figsize=(10, 10)):
    """
    creates a png file containing the appropriate uncertainty plot.

    :param resource: list of files containing the same variable
    :param delta: set a delta for the values e.g. -273.15 to convert Kelvin to Celsius
    :param variable: variable to be visualised. If None (default), variable will be detected
    :param ylim: Y-axis limitations: tuple(min,max)
    :param title: string to be used as title
    :param observation: optional data of observations
    :param figsize: figure size defult=(10,10)
    :param decode_cf: decode of netCDF values according cf convention
    :param window: windowsize of the rolling mean

    :returns str: path/to/file.png
    """
    from flyingpigeon.plt_ncdata import ts_data
    from flyingpigeon.nc_utils import sortssp_by_drsname

    try:
        fig = plt.figure(figsize=figsize, facecolor='w', edgecolor='k')
        ax = fig.add_subplot(111)
#         plt.subplots_adjust( wspace=0, hspace=0.2) #

#         fig = plt.figure(figsize=figsize, dpi=600, facecolor='w', edgecolor='k')
    #         LOGGER.debug('Start visualisation spaghetti plot')
    #         === prepare invironment
        if type(resource) != list:
            resource = [resource]
    #         var = get_variable(nc)
    #         if variable is None:
    #             variable = get_variable(resource[0])
    #         LOGGER.info('plot values preparation done')
    except Exception as ex:
        print("plot values preparation failed {}".format(ex))
    #         LOGGER.exception(msg)
    #         raise Exception(msg)
    try:
        dic = sortssp_by_drsname(resource)  # sort_by_filename(resource, historical_concatination=True)
        df = ts_data(dic, delta=delta)
    except Exception as ex:
        print("failed to sort data".format(ex))

    ###################################
    # serach datasets according to scenario
    try:
        ssp126 = [ds for ds in df.columns if 'ssp126' in ds]
        ssp245 = [ds for ds in df.columns if 'ssp245' in ds]
        ssp585 = [ds for ds in df.columns if 'ssp585' in ds]

        print('all scenarios are seperated')
    except Exception as e:
        print('failed to split scenarios {}'.format(e))


    window = 30 # 30 years

    if len(df.index.values) >= window * 2:
        # TODO: calculate windowsize according to timestapms (day,mon,yr ... with get_frequency)
        df_smooth = df.rolling(window=window, center=True).mean()
        print('rolling mean calculated for all input data')
    else:
        df_smooth = df.copy()
        fig.text(0.95, 0.05, '!!! timeseries too short for moving mean over 30years !!!',
                 fontsize=20, color='red',
                 ha='right', va='bottom', alpha=0.5)

    try:
        df_ssp126 = df[ssp126].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp245 = df[ssp245].rolling(window=window, center=True, min_periods=2).mean()
        df_ssp585 = df[ssp585].rolling(window=window, center=True, min_periods=2).mean()
    except Exception as e:
        print('failed to group scenarios {}'.format(e))


    ####################
    # calculation of mean and uncertainties

    # ssp126
    try:
        ssp126_rmean = np.squeeze(df_ssp126.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp126_q05 = np.squeeze(df_ssp126.quantile([0.05], axis=1,).values)
        ssp126_q33 = np.squeeze(df_ssp126.quantile([0.33], axis=1,).values)
        ssp126_q66 = np.squeeze(df_ssp126.quantile([0.66], axis=1,).values)
        ssp126_q95 = np.squeeze(df_ssp126.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp126 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))

    # ssp245
    try:
        ssp245_rmean = np.squeeze(df_ssp245.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp245_q05 = np.squeeze(df_ssp245.quantile([0.05], axis=1,).values)
        ssp245_q33 = np.squeeze(df_ssp245.quantile([0.33], axis=1,).values)
        ssp245_q66 = np.squeeze(df_ssp245.quantile([0.66], axis=1,).values)
        ssp245_q95 = np.squeeze(df_ssp245.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp245 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    # ssp585
    try:
        ssp585_rmean = np.squeeze(df_ssp585.quantile([0.5], axis=1,).values)
        # skipna=False  quantile([0.5], axis=1, numeric_only=False )
        ssp585_q05 = np.squeeze(df_ssp585.quantile([0.05], axis=1,).values)
        ssp585_q33 = np.squeeze(df_ssp585.quantile([0.33], axis=1,).values)
        ssp585_q66 = np.squeeze(df_ssp585.quantile([0.66], axis=1,).values)
        ssp585_q95 = np.squeeze(df_ssp585.quantile([0.95], axis=1,).values)
        print('quantile calculated for all input ssp585 data')
    except Exception as e:
        print('failed to calculate quantiles: {}'.format(e))


    ###################
    # plot

    try:
        x = pd.to_datetime(df.index.values)
#                df[(df['date'] > '2000-6-1') & (df['date'] <= '2000-6-10')]
        x1 = x[x <= dt.strptime('2015-12-31', "%Y-%m-%d")]
        x2 = x[len(x1)-1:]  # -1 to catch up with the last historical value

#         plt.fill_between(x, ssp126_q05, ssp126_q95, alpha=1, color='lightgrey')
#         plt.fill_between(x, ssp245_q05, ssp245_q95, alpha=1, color='lightgrey')
#         plt.fill_between(x, ssp585_q05, ssp585_q95, alpha=1, color='lightgrey')

        plt.fill_between(x1, ssp126_q05[:len(x1)], ssp126_q95[:len(x1)], alpha=1, color='lightgrey')
        plt.fill_between(x1, ssp245_q05[:len(x1)], ssp245_q95[:len(x1)], alpha=1, color='lightgrey')
        plt.fill_between(x1, ssp585_q05[:len(x1)], ssp585_q95[:len(x1)], alpha=1, color='lightgrey')


        plt.fill_between(x2, ssp126_q05[len(x1)-1:], ssp126_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp126'])
        plt.fill_between(x2, ssp245_q05[len(x1)-1:], ssp245_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp245'])
        plt.fill_between(x2, ssp585_q05[len(x1)-1:], ssp585_q95[len(x1)-1:], alpha=0.3, color=SSP_colors['ssp585'])

        mean_hist = np.mean([ssp126_rmean[:len(x1)], ssp245_rmean[:len(x1)] , ssp245_rmean[:len(x1)]],axis=0)

        plt.plot(x1, mean_hist , c='darkgrey', lw=2)
#         plt.plot(x1, ssp245_rmean[:len(x1)], c='dimgrey', lw=2)
#         plt.plot(x1, ssp245_rmean[:len(x1)], c='dimgrey', lw=2)

        plt.plot(x2, ssp585_rmean[len(x1)-1:], c=SSP_colors['ssp585'], lw=2)
        plt.plot(x2, ssp245_rmean[len(x1)-1:], c=SSP_colors['ssp245'], lw=2)
        plt.plot(x2, ssp126_rmean[len(x1)-1:], c=SSP_colors['ssp126'], lw=2)


    except Exception as e:
        raise Exception('Failed to make plot. {}'.format(e))


    plt.xlim(dt.strptime('1940-01-01', "%Y-%m-%d"), dt.strptime('2100-01-02', "%Y-%m-%d"))

    #         ax1.set_xticks(fontsize=16, rotation=45) # ax1.set_xticklabels(rotation=45, fontsize=12)
    plt.grid(axis='y')  # .grid_line_alpha=0.3

    plt.title(title)


    from matplotlib.offsetbox import TextArea, VPacker, AnnotationBbox
#         from pylab import *
#         fig = figure(1)
#         ax = gca()
    texts = ['SSP 126','SSP 245','SSP 585','historique', 'observation']
    colors = [SSP_colors['ssp126'],SSP_colors['ssp245'],SSP_colors['ssp585'], 'darkgrey','black']
    Texts = []
    for t,c in zip(texts,colors):
        Texts.append(TextArea(t,textprops=dict(color=c)))
    texts_vbox = VPacker(children=Texts,pad=0,sep=0)
    ann = AnnotationBbox(texts_vbox,(.02,.8), xycoords=ax.transAxes,
                         box_alignment=(0,.5),
                         bboxprops = dict(facecolor='red',boxstyle='round', alpha=0.5, color='lightgrey'))
    ann.set_figure(fig)
    fig.artists.append(ann)

    try:
        plt.axvline(dt.strptime('1985-01-01', "%Y-%m-%d"), color='gray', linestyle='-.', alpha=0.5)
        plt.axvline(dt.strptime('2030-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)
        plt.axvline(dt.strptime('2050-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)
        plt.axvline(dt.strptime('2085-01-01', "%Y-%m-%d"), color='gray', linestyle='--', alpha=0.5)

    except:
        raise Exception('Failed to make scatters')

    # include Observation
    if observation is not None:
        try:
            import xarray as xr

            ds = xr.open_dataset(observation, drop_variables='height', decode_cf=decode_cf)
            if delta == 0:
                obs = ds.to_dataframe()
            else:
                obs = ds.to_dataframe() + delta

            obs_rollmean = obs.rolling(window=window, center=True, min_periods=16 ).mean() #   closed='right',

            if decode_cf is True:
                mi = obs.index
                # plt.plot(mi.get_level_values('time'), obs, c='black', lw=1, linestyle='--')
                plt.plot(mi.get_level_values('time'), obs_rollmean, c='black', lw=3, linestyle='--' )
            else:
                # plt.plot(x, obs, c='black', lw=1, linestyle='--')
                plt.plot(x, obs_rollmean, c='black', lw=3, linestyle='--')

#             plt.scatter(dt.strptime('1985', "%Y"), 12, c='black', s=20)
#             plt.annotate(12, (dt.strptime('1985', "%Y"), 12), c='red')

        except Exception as e:
            raise Exception('Failed to plot observation {}'.format(e))
    try:
        output_png = fig2plot(fig=fig, file_extension=file_extension, dir_output=dir_output)
        plt.close()

    except Exception as e:
        raise Exception('Failed to make boxplots. {}'.format(e))


    try:
        fig = plt.figure()
        ax = fig.add_subplot(111)
        y = [1, 2, 3, 4, 5, 4, 3, 2, 1, 1, 1, 1, 1, 1, 1, 1]
        col_labels = ['1971-2000','2016-2045', '2036-2065', '2071-2100']
        row_labels = ['observation', 'hist(moyen)', 'ssp126', 'ssp245' ,'ssp585']

        ts_ref = x.get_loc(dt.strptime("1985", "%Y"), method='nearest')
        ts_30 = x.get_loc(dt.strptime("2030", "%Y"), method='nearest')
        ts_50 = x.get_loc(dt.strptime("2050", "%Y"), method='nearest')
        ts_85 = x.get_loc(dt.strptime("2085", "%Y"), method='nearest')

        table_vals = [[np.round(obs_rollmean.values[ts_ref],2)[0], '-' , '-', '-'], # [obs_rollmean[ts_ref]
                      [round(mean_hist[ts_ref],2), '-', '-', '-'],
                      [round(ssp126_rmean[ts_ref],2) , round(ssp126_rmean[ts_30],2), round(ssp126_rmean[ts_50],2),round(ssp126_rmean[ts_85],2)],  # 126
                      [round(ssp245_rmean[ts_ref],2), round(ssp245_rmean[ts_30],2), round(ssp245_rmean[ts_50],2),round(ssp245_rmean[ts_85],2)],
                      [round(ssp585_rmean[ts_ref],2), round(ssp585_rmean[ts_30],2), round(ssp585_rmean[ts_50],2),round(ssp585_rmean[ts_85],2)]
                     ]

        # Draw table
        the_table = plt.table(cellText=table_vals,
                              colWidths=[0.1] * 30,
                              rowLabels=row_labels,
                              colLabels=col_labels,
                              loc='center')
        the_table.auto_set_font_size(False)
        the_table.set_fontsize(24)
        the_table.scale(4, 4)

        # Removing ticks and spines enables you to get the figure only with table
        plt.tick_params(axis='x', which='both', bottom=False, top=False, labelbottom=False)
        plt.tick_params(axis='y', which='both', right=False, left=False, labelleft=False)

        for pos in ['right','top','bottom','left']:
            plt.gca().spines[pos].set_visible(False)
        table_png = fig2plot(fig=fig, file_extension=file_extension, dir_output=dir_output)
        plt.close()

    except Exception as e:
        raise Exception('Failed to make table. {}'.format(e))


    return output_png , table_png
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import matplotlib.pyplot as plt
import numpy as np
import random

data = {}
data['dataset1'] = {}
data['dataset2'] = {}
data['dataset3'] = {}

n = 500
for k,v in data.keys():
    upper = random.randint(0, 1000)
    v['A'] = np.random.uniform(0, upper, size=n)
    v['B'] = np.random.uniform(0, upper, size=n)
    v['C'] = np.random.uniform(0, upper, size=n)

fig, axes = plt.subplots(ncols=3, sharey=True)
fig.subplots_adjust(wspace=0)

for ax, name in zip(axes, ['dataset1', 'dataset2', 'dataset3']):
    ax.boxplot([data[name][item] for item in ['A', 'B', 'C']])
    ax.set(xticklabels=['A', 'B', 'C'], xlabel=name)
    ax.margins(0.05) # Optional

plt.show()













---------------------------------------------------------------------------
ValueError                                Traceback (most recent call last)
<ipython-input-15-3fd229b84c63> in <module>
      9
     10 n = 500
---> 11 for k,v in data.keys():
     12     upper = random.randint(0, 1000)
     13     v['A'] = np.random.uniform(0, upper, size=n)

ValueError: too many values to unpack (expected 2)
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    # Some fake data to plot
A= [[1, 2, 5,],  [7, 2]]
B = [[5, 7, 2, 2, 5], [7, 2, 5]]
C = [[3,2,5,7], [6, 7, 3]]

fig = plt.figure()
ax = plt.axes()
# hold(True)

# first boxplot pair
bp = plt.boxplot(A, positions = [1, 2], widths = 0.6)
setBoxColors(bp)

# second boxplot pair
bp = plt.boxplot(B, positions = [4, 5], widths = 0.6)
setBoxColors(bp)

# thrid boxplot pair
bp = plt.boxplot(C, positions = [7, 8], widths = 0.6)
setBoxColors(bp)

# set axes limits and labels
plt.xlim(0,9)
plt.ylim(0,9)
ax.set_xticklabels(['A', 'B', 'C'])
ax.set_xticks([1.5, 4.5, 7.5])

# draw temporary red and blue lines and use them to create a legend
hB, = plot([1,1],'b-')
hR, = plot([1,1],'r-')
legend((hB, hR),('Apples', 'Oranges'))
hB.set_visible(False)
hR.set_visible(False)

savefig('boxcompare.png')
show()













---------------------------------------------------------------------------
TypeError                                 Traceback (most recent call last)
<ipython-input-16-7f1623cbd218> in <module>
     27
     28 # draw temporary red and blue lines and use them to create a legend
---> 29 hB, = plot([1,1],'b-')
     30 hR, = plot([1,1],'r-')
     31 legend((hB, hR),('Apples', 'Oranges'))

TypeError: 'str' object is not callable
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plot = plot_ssp_spaghetti(resource=files, variable='tg_mean', figsize=(15,3), delta=-273.15)













spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp245_r1i1p1f2_gr_2065-2100.nc : x and y can be no greater than 2-D, but have shapes (36,) and (36, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp585_r1i1p1f2_gr_2065-2100.nc : x and y can be no greater than 2-D, but have shapes (36,) and (36, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp370_r1i1p1f2_gr_2065-2100.nc : x and y can be no greater than 2-D, but have shapes (36,) and (36, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_historical_r1i1p1f2_gr_2000-2014.nc : x and y can be no greater than 2-D, but have shapes (15,) and (15, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_historical_r1i1p1f2_gr_1900-1949.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_historical_r1i1p1f2_gr_1950-1999.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp245_r1i1p1f2_gr_2015-2064.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_historical_r1i1p1f2_gr_1850-1899.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp126_r1i1p1f2_gr_2065-2100.nc : x and y can be no greater than 2-D, but have shapes (36,) and (36, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp585_r1i1p1f2_gr_2015-2064.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp370_r1i1p1f2_gr_2015-2064.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
spaghetti plot failed for /home/nils/ramboll/paris/data/indices/tg-mean/tg-mean_yr_CNRM-CM6-1-HR_ssp126_r1i1p1f2_gr_2015-2064.nc : x and y can be no greater than 2-D, but have shapes (50,) and (50, 2, 3)
timeseries spaghetti plot done for tg_mean with 166 lines.
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Image(plot)
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[76]:






files = [join('/home/nils/ramboll/paris/data/indices/tg-mean',f) for f in listdir('data/indices/tg-mean')]
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#     if len(resource) > 1:
#         LOGGER.debug('sort_by_filename module start sorting %s files' % len(resource))
#         # LOGGER.debug('resource is list with %s files' % len(resource))
#         try:  # if len(resource) > 1:
#             # collect the different experiment names
#


#             LOGGER.info('found %s datasets', len(nc_datasets.keys()))
#         except Exception:
#             LOGGER.exception('failed to find names of datasets!')
#         LOGGER.info('check for historical/RCP datasets')
#
# try:
#             if historical_concatination is True:
#                 # select only necessary names
#                 rcp_datasets = nc_datasets.copy()
#                 if any("_rcp" in s for s in nc_datasets.keys()):
#                     for key in nc_datasets.keys():
#                         if 'historical' in key:
#                             rcp_datasets.pop(key)
#                     nc_datasets = rcp_datasets.copy()
#                     LOGGER.info('historical data set names removed from dictionary')
#                 else:
#                     LOGGER.info('no RCP dataset names found in dictionary')
#         except Exception:
#             LOGGER.exception('failed to pop historical data set names!')
#         LOGGER.info('start sorting the files')
#

# try:
#             for key in nc_datasets:
#                 try:
#                     if historical_concatination is False:
#                         for n in resource:
#                             if '%s_' % key in n:
#                                 nc_datasets[key].append(path.abspath(n))  # path.join(p, n))

#                     elif historical_concatination is True:
#                         key_hist = key.replace('rcp26', 'historical').\
#                             replace('rcp45', 'historical').\
#                             replace('rcp65', 'historical').\
#                             replace('rcp85', 'historical')
#                         for n in resource:
#                             if '{}_'.format(key_hist) in n:
#                                 nc_datasets[key].append(path.abspath(n))
#                             if '{}_'.format(key) in n:
#                                 nc_datasets[key].append(path.abspath(n))  # path.join(p, n))
#                     else:
#                         LOGGER.error('append file paths to dictionary for key %s failed' % key)
#                     nc_datasets[key].sort()
#                 except Exception:
#                     LOGGER.exception('failed for %s ' % key)
#         except Exception:
#             LOGGER.exception('failed to populate the dictionary with appropriate files')
#         for key in nc_datasets.keys():
#             try:
#                 nc_datasets[key].sort()
#                 start, _ = get_timerange(nc_datasets[key][0])  # get first timestep of first file
#                 _, end = get_timerange(nc_datasets[key][-1])  # get last  timestep of last file
#                 newkey = key + '_' + start + '-' + end
#                 tmp_dic[newkey] = nc_datasets[key]
#             except Exception:
#                 msg = 'failed to sort the list of resources and add dates to keyname: %s' % key
#                 LOGGER.exception(msg)
#                 tmp_dic[key] = nc_datasets[key]
#                 # raise Exception(msg)
#     elif len(resource) == 1:
#         p, f = path.split(path.abspath(resource[0]))
#         tmp_dic[f.replace('.nc', '')] = path.abspath(resource[0])
#         LOGGER.debug('only one file! Nothing to sort, resource is passed into dictionary')
#     else:
#         LOGGER.debug('sort_by_filename module failed: resource is not 1 or >1')
#     LOGGER.info('sort_by_filename module done: %s datasets found' % len(nc_datasets))
# except Exception:
#     msg = 'failed to sort files by filename'
#     LOGGER.exception(msg)
#     raise Exception(msg)
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Getting started with PYWPS
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Welcome to the `Birdhouse`_ Workshop. This workshop is a hands-on session, which
will guide you in creating a process for a `Web Processing Service`_. During the
workshop you will learn how Birdhouse supports this development cycle.
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Let’s do it quick


Ready


	Conda.







Steady


	Getting Started







Go

Basics:


	Writing a simple Plot Function


	Testing the Plot Function


	Adding a Command-Line Interface
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Motivation

Let us see the Birds:

[image: For the Birds]




            

          

      

      

    

  

  
    
    
    Requirements
    

    

    
 
  

    
      
          
            
  
Requirements


Warning

You need a good internet connection! We are using GitHub, Conda and external data.




Warning

Make sure you have enough disk space available!
Especially when you are using a Virtual Machine.
You should have at least 5 GB of free disk space available.



The main requirement of this workshop is Conda.
It works on most common platforms like Linux, macOS and Windows.
If you don’t have Conda yet … we will install it at the beginning of this workshop.


Note

You will need a text-editor to edit Python code. Choose your favorite one …
if you don’t have one yet, you can try  Atom [https://atom.io/]
or Kate [https://kate-editor.org/].




Tip

On Windows you can also use VirtualBox [https://www.virtualbox.org/] with a Linux Installation,
like Linux Mint [https://www.linuxmint.com/]





	Conda
	Installation

	Check your Python version

	Links





	Getting Started
	I don’t have git …

	If things go wrong …
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Conda

`Conda`_ is an Open Source package and environment manager that can help to
manage project dependencies. Conda works on Linux, macOS and Windows.
It was created for Python programs, but it can package and
distribute software for any language.
Therefore it allows us to use it for multi-language projects.

Conda allows you to build your own packages and share them via channels on
Anaconda Cloud [https://anaconda.org/conda-forge].
There is a community effort to build and maintain packages needed by various projects,
called Conda Forge [https://conda-forge.org/].

You can create conda environments with a specified list of packages,
similar to Python virtualenv.
These environemnts can be documented by a environment.yml configuration file
and shared with others.


Warning

In this workshop we will install all software packages using `Conda`_.




Installation


Note

You don’t need admin rights to install conda and conda packages.



Download and install the appropriate Miniconda installer
from https://conda.io/miniconda.html

With Anaconda you can create environments that use any Python version (e.g. Python 2.7 or Python 3.6),
so install the latest Python 3.x and if you find out later you need a Python 2.7 environment, you can create one.


Linux/macOS

You can copy and paste the following script to install Miniconda with default settings:

if [[ $(uname) == "Darwin" ]]; then
  url=https://repo.continuum.io/miniconda/Miniconda3-latest-MacOSX-x86_64.sh
elif [[ $(uname) == "Linux" ]]; then
  url=https://repo.continuum.io/miniconda/Miniconda3-latest-Linux-x86_64.sh
fi
curl $url -o miniconda.sh
bash miniconda.sh -b
export PATH=$HOME/miniconda3/bin:$PATH





We also recommend to add the following line to your ~/.bashrc file to
make Miniconda the Python found first than the system Python:

export PATH=$HOME/miniconda3/bin:$PATH








Windows

Run the installer, choose Just Me (not All Users), and choose a Install Location owned by you.

See also the Conda documentaion [https://conda.io/docs/user-guide/install/windows.html]






Check your Python version

We are using Python 3.6:

$ which python
~/miniconda3/bin/python
$ python --version
Python 3.6.2 :: Continuum Analytics, Inc.








Links


	https://www.anaconda.com/blog/developer-blog/conda-data-science/


	https://docs.anaconda.com/docs_oss/conda/install/quick


	https://docs.anaconda.com/docs_oss/conda/test-drive


	https://conda.io/docs/user-guide/cheatsheet.html


	https://www.anaconda.com/blog/developer-blog/what-to-do-when-things-go-wrong-in-anaconda/
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Getting Started

Clone the workshop repo from Github:

$ git clone https://github.com/bird-house/birdhouse-workshop.git






Note

In this workshop we assume that your workshop sources are in
your home folder ~/birdhouse-workshop. If the sources are located at
a different place then you need to adapt the workshop root folder accordingly.



Create the workshop conda environment:

$ conda create -n workshop python=3





Activate the conda workshop environment (Linux and macOS):

$ source activate workshop






Warning

On Windows you use the following command:

$ activate workshop








I don’t have git …

Don’t worry … the quickest way to install git is using conda:

$ conda install git








If things go wrong …

Well, this can happen … you can easily get into troubles with resolving conda
package dependencies. The easiest way to solve it is tabula rasa … remove
the conda environment and install it from new.

Deactivate the current environment (Linux and MacOS):

$ source deactivate






Warning

On Windows you need to use the following command to deactivate the
environment:

$ deactivate







Remove the workshop conda environment:

$ conda env remove -n workshop





Create a new workshop environment with all dependencies used in this workshop by using
a conda environment.yml file in the top level folder:

$ conda env create -f environment.yml
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Basics

In the following sections we will write a Python function, which generates a plot
from a netCDF file.



	Writing a simple Plot Function
	Prepare

	Aim

	Run the plotter

	Exercise

	Links





	Testing the Plot Function
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	Aim

	Run pytest
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	Links
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	Run the plotter CLI
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Writing a simple Plot Function


Prepare

See Getting Started.

Activate the Conda workshop enviroment:

$ source activate workshop








Aim

We are going to write a simple plot function in Python using matplotlib and cartopy.

Objectives:


	You will learn how to install packages with Conda.


	You will learn the basic usage of the netCDF, matplotlib and cartopy Python libraries.







Run the plotter

Go to the plotter tutorial source:

$ cd ~/birdhouse-workshop/tutorials/01_plotter





Try the plotter Python module:

$ python plotter.py
Traceback (most recent call last):
File "plotter.py", line 1, in <module>
  import matplotlib.pylab as plt
ModuleNotFoundError: No module named 'matplotlib'





Oops, something is missing … please install the matplotlib package via Conda:

# Let's see what is available
$ conda search -c conda-forge matplotlib

# ... and install it from the conda-forge channel
$ conda install -c conda-forge matplotlib





Conda will show you a list of packages, which are going to be installed.
Have a look at this list and answer with y or just press enter.

The following NEW packages will be INSTALLED:

matplotlib:       2.0.2-py36_2  conda-forge

Proceed ([y]/n)?





We should check now the plotter.py source code.
Open the plotter.py in your favorite editor, some people like vim:

$ vim plotter.py





Besides matplotlib there is another import for netCDF4:

from netCDF4 import Dataset





Let us install netcdf4:

# same procedure as above ...
$ conda search -c conda-forge netcdf4
$ conda install -c conda-forge netcdf4





So, we should now be ready to run the plotter:

$ python plotter.py
Plotting ../data/air.mon.ltm.nc ...
Plot written to plot.png





A plot was generated. Open it in your favorite image viewer.
On Ubuntu/LinuxMint you can try Eye of Gnome, on macOS just say open:

$ eog plot.png  # on Ubuntu use Eye of Gnome
or
$ open plot.png # on macOS





The image should look like the following:

[image: ../../../../../_images/plot.png]



Exercise

Open the plotter.py and implement the following features:


	add a colorbar


	add a background map with coastlines


	use a PlateCarree map projection




You will need an additional Python package, cartopy, which you can install with conda.
This package is available on the conda-forge channel.
You need to provide an option with the conda channel:

$ conda install -c conda-forge mypackage





Read the code and comments carefully to make this work.

The final result should look like this:

[image: ../../../../../_images/plot_with_bgmap.png]



Links


	Matplotlib: http://matplotlib.org/


	Cartopy: http://scitools.org.uk/cartopy/


	Using cartopy with matplotlib [http://scitools.org.uk/cartopy/docs/latest/matplotlib/intro.html]


	GeoScience Notebook [https://github.com/koldunovn/python_for_geosciences/blob/master/07%20-%20Other%20modules%20for%20geoscientists.ipynb]


	PyEarthScience: matplotlib examples [https://github.com/KMFleischer/PyEarthScience/]










            

          

      

      

    

  

  
    
    
    Testing the Plot Function
    

    

    
 
  

    
      
          
            
  
Testing the Plot Function


Prepare

See Getting Started.

Activate the Conda workshop enviroment:

$ source activate workshop








Aim

We are going to write a unit test for our Python plot function.

Objectives:


	You will learn how to write a unit test with pytest.







Run pytest

Go to the plotter tutorial source:

$ cd ~/birdhouse-workshop/tutorials/02_testing_plotter





Run the plotter.py like in the previous tutorial and see if it works:

$ python plotter.py





Now, we want to implement a unit test for our plot function.
We are using pytest [https://docs.pytest.org/en/latest/contents.html] as testing framework.
Install it via conda:

$ conda install -c conda-forge pytest





Run now pytest on our plotting module:

$ pytest plotter.py
E       NotImplementedError: This test is not implemented yet. Help wanted!





Oops … the test is not working yet.




Exercise

Your task is to implement a meaningful test for our simple_plot function.

Start hacking plotter.py in your favorite editor and run pytest frequently.


Warning

Read the comments carefully to make this work and do not trust each line of code.






Links


	pytest: https://docs.pytest.org/en/latest/
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Adding a Command-Line Interface


Prepare

See Getting Started.

Activate the Conda workshop enviroment:

$ source activate workshop








Aim

We are going to write a command line interface (CLI) for our Python plot function.

Objectives:


	You will learn how to write a CLI with the Python library argparse [https://docs.python.org/3/library/argparse.html].







Run the plotter CLI

Go to the plotter tutorial source:

$ cd ~/birdhouse-workshop/tutorials/03_plotter_cli





See the command line options of our plotter:

$ python plotter.py -h
usage: plotter.py [-h] [-V [VARIABLE]] dataset





Plot our well-know image:

$ python plotter.py --variable air ../../data/air.mon.ltm.nc








Exercise 1

Play a little bit with the command-line options. Try some other options (-V),
use invalid input (water) and skip some arguments.




Exercise 2

Use external data from a Thredds service, like NOAA:

https://www.esrl.noaa.gov/psd/thredds/catalog/Datasets/ncep.reanalysis.derived/surface/catalog.html

See access methods for a dataset, note OpenDAP:

https://www.esrl.noaa.gov/psd/thredds/catalog/Datasets/ncep.reanalysis.derived/surface/catalog.html?dataset=Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc

[image: ../../../../../_images/thredds-access-urls.png]
Use OpenDAP URLs directly as dataset input:

http://www.esrl.noaa.gov/psd/thredds/dodsC/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc

[image: ../../../../../_images/opendap-data-url.png]
$ python plotter.py --variable air \
      http://www.esrl.noaa.gov/psd/thredds/dodsC/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc








Exercise 3

Extend the command line and with an optional parameter for
the timestep to be plotted.

Open your editor on plotter.py … and happy hacking.

Don’t forget to test often:

$ pytest plotter.py








Exercise 4

The output name of the plot is always plot.png. Add an optional output
parameter to set an output filename.




Links


	Python argparse [https://docs.python.org/3/howto/argparse.html]


	NOAA Thredds Data Service [https://www.esrl.noaa.gov/psd/thredds/catalog.html]
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PyWPS

In the following sections we will introduce PyWPS and write a WPS process for a
simple plot function.



	Introduction
	What is WPS?

	What is PyWPS?

	A brief introdution to WPS

	WPS versions

	Links





	Installation
	Requirements

	Aim

	Install PyWPS

	Start the demo WPS service

	Service check

	Test PyWPS

	Say hello

	Exercise 1

	Exercise 2

	Links





	Processes
	Requirements

	Aim

	What is a WPS Process?

	Create your first process

	Check the plotter function

	Write the process definition

	Start the service

	Exercise 1

	Exercise 2

	Exercise 3

	Exercise 4

	Exercise 5

	Links





	Testing
	Requirements

	Aim

	wget

	curl

	RESTClient (Firefox only)

	XML HTTP Post Request

	Exceptions

	Exercise 1

	Exercise 2

	Links





	Logging
	Requirements

	Aim

	Check the logs

	Continuous monitoring

	Database browser

	Configure logging

	Exercise 1

	Exercse 2

	Links





	Clients
	Requirements

	Aim

	Birdy

	Phoenix

	Exercise 1

	Exercise 2

	Exercise 3

	Links
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Introduction

In the following we describe WPS in general and PyWPS [http://pywps.org/].


What is WPS?

Web Processing Service (WPS) is part of the OWS standards defined by OGC,
while WFS, WMS, WCS, SOS are used for transfer of data (upload, download, transformation?),
WPS is used for data processing on the server (All processing is done on server side).

WPS provides a standard interface for input, output, process discovery and execution.
WPS is normally used for geospatial data to run spatial processes.


[image: ../../../../../_images/wps_adamsteer1.png]
Taken from: http://pointclouds.nci.org.au/talks/f4g_pointwps_adamsteer.pdf






What is PyWPS?

[image: ../../../../../_images/pywps.png]
PyWPS [http://pywps.org/] is a WPS implementation written in the Python language.
The current version is 4.0.0.


	Server (HTTP-WSGI)


	OGC WPS implementation


	Python 3 support


	Based on a webframework (werkzeug)


	Native WSGI itegration (Better server integration)


	MIT license (can be used in comercial projects)




PyWPS has been used in multiple projects concerning geospatial data processing:


	List of scientifical publications [http://pywps.org/science/]


	PyWPS gallery [http://pywps.org/gallery/]







A brief introdution to WPS

WPS is part of the OGC service suit (OWS) and some operations are common to other
services (e.g. GetCapabilities), but others specific to WPS itself.

WPS requests:


	GetCapabilities


	DescribeProcess


	Execute





	GetCapabilities
	this request provides a list of available services.



	DescribeProcess
	describes a process indicating the inputs and outputs required by the process
to execute and/or for metadata information.



	Execute
	this request will accept inputs/outputs, processing conditions (async/sync)
and will run the process on the server.






WPS async/sync

Some processes are time consuming, so it is better to start the process and
later query the server for its status or output. This is refered as a async execute request

If you are confident that the process being executed is fast you can request a sync execution
where the client waits for the immeditely reply from server withoutput (no need to pull the output later).




WPS input/output

WPS has 3 sorts of data I/O:


	Literal


	ComplexData


	BoundingBox




The Literal is any number (float, int) and string.
ComplexData is geospatial data in multiple formats (mimetype, e.g: application/gml+xml)
that can be integrated into the WPS request/response, when using vectorial data
this one is transformed into XML and raster binary data coded into base64
(binary coding using ascii symbols).






WPS versions

WPS 1.0.0 was released in 2007, the new WPS 2.0.0 was released in 2015.
So far major implementations have only used WPS 1.0.0.

WPS 1.0.0 can start processes, but there is no way to stop them before the process
reaches its conclusion… it is like a car without brakes. But not all is bad.
New WPS 2.0.0 allows for processes to be cancelled.




Links


	PyWPS [http://pywps.org/]


	PyWPS Workshop [https://github.com/PyWPS/pywps-workshop]
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Installation


Requirements

See Getting Started.

Activate the conda workshop enviroment:

$ source activate workshop








Aim

We are going to install PyWPS and run some example processes.

Objectives:


	You will learn how to install PyWPS [http://pywps.org/], start a WPS service and execute a process.







Install PyWPS

You can install PyWPS via conda.
Make sure you install PyWPS from the birdhouse conda channel. We also need the
conda-forge channel, and the channels must be provided in the displayed order
(channel priority):

$ conda install -c birdhouse -c conda-forge pywps gdal





Let’s see if this has worked:

$ python -c "import pywps"





This bash command will load the pywps library and close the console.
If the install was properly done no error messages will appear.




Start the demo WPS service

This workshop includes a demo service with some example processes. Let’s try them.

Start the service by running the following command:

# change to workshop root folder
$ cd ~/birdhouse-workshop/
# start demo service
$ python demo/demo.py





If everything went well you should have a console output as follows:

Configuration file(s) ['demo/default.cfg'] loaded
starting WPS service on http://localhost:5000/wps
  * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)






Warning

If you need to start the service on a different port then 5000, you must edit
the port in the PyWPS configuration demo/default.cfg:

[server]
url = http://localhost:5001/wps
outputurl = http://localhost:5001/outputs










Service check

To test the service, open your internet browser to this address: http://127.0.0.1:5000/wps.

Alternatively, you can also try curl:

$ curl "http://127.0.0.1:5000/wps"





You will get an XML exception report by the PyWPS service:

<?xml version="1.0" encoding="UTF-8"?>
<!-- PyWPS 4.0.0 -->
<ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 http://schemas.opengis.net/ows/1.1.0/owsExceptionReport.xsd" version="1.0.0">
  <ows:Exception exceptionCode="MissingParameterValue" locator="service" >
    <ows:ExceptionText>service</ows:ExceptionText>
  </ows:Exception>
</ows:ExceptionReport>





The good thing … the service is running and talking to you :)




Test PyWPS

Test the WPS service itself using a GetCapabilities request;
insert this address in your browser:

http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities

$ curl "http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities"





In the GetCapabilities XML document notice the following:


	Abstract describing service


	Service provider


	Process Offerings (Title, Abstract, Metadata)







Say hello

We can run now our first process.
The GetCapabilities XML document tells us that this WPS serivce has a process with identifier say_hello.
Please find this description in the document. It should look like this:

 <wps:Process wps:processVersion="1.3.2">
   <ows:Identifier>say_hello</ows:Identifier>
   <ows:Title>Process Say Hello</ows:Title>
 </wps:Process>





Now, we need some more details about this process. Therefore we do a DescribeProcess request;
insert this address in your browser:

http://127.0.0.1:5000/wps?service=WPS&request=DescribeProcess&version=1.0.0&identifier=say_hello

$ curl "http://127.0.0.1:5000/wps?service=WPS&request=DescribeProcess&version=1.0.0&identifier=say_hello"





The resulting XML document tells us something about the input and output parameters,
for example there is an input parameter name:

   <Input minOccurs="1" maxOccurs="1">
     <ows:Identifier>name</ows:Identifier>
     <ows:Title>Input name</ows:Title>
     <LiteralData>
       <ows:DataType ows:reference="urn:ogc:def:dataType:OGC:1.1:string">string</ows:DataType>
       <ows:AnyValue/>
     </LiteralData>
   </Input>





Let us now execute the say_hello process with an input parameter name Birdy:

http://127.0.0.1:5000/wps?service=WPS&request=Execute&version=1.0.0&identifier=say_hello&DataInputs=name=Birdy

$ curl "http://127.0.0.1:5000/wps?service=WPS&request=Execute&version=1.0.0&identifier=say_hello&DataInputs=name=Birdy"





If all went well, you get an output parameter with the value Hello Birdy:

 <wps:ProcessOutputs>
   <wps:Output>
     <ows:Identifier>response</ows:Identifier>
     <ows:Title>Output response</ows:Title>
     <wps:Data>
       <wps:LiteralData dataType="urn:ogc:def:dataType:OGC:1.1:string" uom="urn:ogc:def:uom:OGC:1.0:unity">Hello Birdy</wps:LiteralData>
     </wps:Data>
   </wps:Output>
 </wps:ProcessOutputs>








Exercise 1

Try the say_hello again with some other input values.




Exercise 2

Before you fall into sleep … let’s do another exercise.
Our service has another process. Which one is it?

Please find it and run an execute request … you need to know the input parameters.




Links


	PyWPS Workshop [https://github.com/PyWPS/pywps-workshop/blob/master/01-Installation.md]


	PyWPS Flask Demo [http://pywps-demo.readthedocs.io/en/latest/]


	Geoprocessing Info [http://geoprocessing.info/wpsdoc/1x0GetCapabilities]
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Processes


Requirements

See Getting Started.

Activate the conda workshop enviroment:

$ source activate workshop








Aim

We are going to write a PyWPS process.

Objectives:


	You will learn how to write a PyWPS process.







What is a WPS Process?

In PyWPS a process is a Python class that has the following structure:


	The parent Process class.


	Four input/ouput classes: ComplexInput, LiteralInput, ComplexOutput and LiteralOutput


	The _handler(request, response) method


	The request.inputs and the response.output properties.




Go through the PyWPS documentation on Processes [http://pywps.readthedocs.io/en/latest/process.html].




Create your first process

Let’s create a new process that generates a nice and simple plot from a NetCDF file.
We have written a simple_plot function, which we can use here.
We need to do the following:


	write the PyWPS process definition,


	call our simple_plot method,


	activate our process in PyWPS.







Check the plotter function

Change into the tutorial processes folder:

$ cd ~/birdhouse-workshop/tutorials/10_pywps_process/processes





You can find here the plotter.py module from our previous exercise:

$ ls
plotter.py





Let’s see if it still works:

$ python plotter.py -h





Generate a plot:

$ python plotter.py ../../../data/air.mon.ltm.nc -V air
dataset=['../../../data/air.mon.ltm.nc'], variable=air
Plotting ../../../data/air.mon.ltm.nc ...
Using map projection <cartopy.crs.PlateCarree object at 0x7fae109538e0>
Plot written to plot.png
Output: plot.png








Write the process definition

In the processes/ folder there is another file:

$ ls
wps_simple_plot.py





This file contains the process definition. Notice the input and output parameters.




Start the service

Change into the tutorials folder:

$ cd ~/birdhouse-workshop/tutorials/10_pywps_process





Start the WPS service:

$ python ../../demo/demo.py





Check if the service is running:

http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities

$ curl "http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities"





Notice that the simple_plot service is not activated. Well, time to exercise …




Exercise 1

Activate the SimplePlot process from the wps_simple_plot module.
See if it shows up in the GetCapabilites request.


Tip

You need to edit processes/__init__.py and restart the demo service.






Exercise 2

When the SimplePlot process is activated then run a DescribeProcess request.


Tip

Find the process identifier of SimplePlot in the GetCapabilities document
and adapt the DescribeProcess URL from our previous exercise.






Exercise 3

Run an Execute request with a remote netCDF file from a
Thredds data server [https://www.esrl.noaa.gov/psd/thredds/catalog/Datasets/ncep.reanalysis.derived/surface/catalog.html?dataset=Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc].

Use the following request URL.

http://127.0.0.1:5000/wps?
    Service=WPS&
    Request=Execute&
    Version=1.0.0&
    Identifier=PLOT_IDENTIFIER&
    DataInputs=variable=air;dataset=@xlink:href=NC_URL





Or as a one-liner:

http://127.0.0.1:5000/wps?Service=WPS&Request=Execute&Version=1.0.0&Identifier=PLOT_IDENTIFIER&DataInputs=variable=air;dataset=@xlink:href=NC_URL

You need to replace PLOT_IDENTIFIER with the correct
processes identifier. Replace NC_URL with a remote netCDF data file (HTTP, not OpenDAP),
for example:


https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc




Notice that the output will be returned as reference, for example:

<wps:ProcessOutputs>
  <wps:Output>
    <ows:Identifier>output</ows:Identifier>
    <ows:Title>Simple Plot</ows:Title>
    <wps:Reference xlink:href="http://localhost:5000/outputs/4d075e9a-acf4-11e7-9396-acde48001122/plot_ex33_nbf.png" mimeType="image/png"/>
  </wps:Output>
</wps:ProcessOutputs>








Exercise 4

You can also run the process in
asynchronous mode [http://pywps.readthedocs.io/en/latest/process.html#progress-and-status-report]
by adding the parameters storeExecuteResponse=true and status=true.

http://127.0.0.1:5000/wps?
    Service=WPS&
    Request=Execute&
    Version=1.0.0&
    Identifier=PLOT_IDENTIFIER&
    DataInputs=variable=air;dataset=@xlink:href=NC_URL&
    storeExecuteResponse=true&
    status=true






Warning

Asynchronous requests do not work on Windows.



In this case you will a response, which tells you that the process has been accepted,
and you need to poll the status document given by the statusLocation URL:

<wps:ExecuteResponse
  service="WPS" version="1.0.0" xml:lang="en-US"
  serviceInstance="http://localhost:5000/wps?service=WPS&amp;request=GetCapabilities"
  statusLocation="http://localhost:5000/outputs/c894c1b4-acf7-11e7-b989-acde48001122.xml">
  <wps:Process wps:processVersion="1.0">
    <ows:Identifier>simple_plot</ows:Identifier>
    <ows:Title>Simple Plot</ows:Title>
    <ows:Abstract>Returns a nice and simple plot.</ows:Abstract>
  </wps:Process>
  <wps:Status creationTime="2017-10-09T15:43:10Z">
    <wps:ProcessAccepted>PyWPS Process simple_plot accepted</wps:ProcessAccepted>
  </wps:Status>
</wps:ExecuteResponse>








Exercise 5

You can also return the output directly. For this modify the above request
and add the RawDataOutput parameter:

http://127.0.0.1:5000/wps?
    Service=WPS&
    Request=Execute&
    Version=1.0.0&
    Identifier=PLOT_IDENTIFIER&
    DataInputs=variable=air;dataset=@xlink:href=NC_URL&
    RawDataOutput=output






Warning

Due to a bug in PyWPS it works currently only with Python 2.7.






Links


	PyWPS workshop [https://github.com/PyWPS/pywps-workshop/blob/master/02-Process.md]


	Geoprocessing Info [http://geoprocessing.info/wpsdoc/1x0ExecuteGET]


	NOAA Thredds Catalog [https://www.esrl.noaa.gov/psd/thredds/catalog.html]


	Notebook with WPS requests [https://github.com/bird-house/birdhouse-workshop/blob/master/tutorials/10_pywps_process/notebooks/wps-requests.ipynb]
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Testing


Requirements

See Getting Started.

Activate the conda workshop enviroment:

$ source activate workshop








Aim

As you develop more complex process and use more structured datasets,
using simply a web browser to test becomes impractical.
In this chapter you get acquainted with alternative tools to interact with a PyWPS instance.

Objectives:


	You will learn how to test a PyWPS process.







wget

Start by trying the GetCapabilities request:

$ wget -q -O caps.xml \
  "http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities"





Important question: Why -q, -O and " in the comnand:


	-q
	quit verbose information about requests.



	-O
	Output to file. You can use -, and the content will be dumped into the prompt.



	"
	Otherwise wget would not consider & as part of the URL and would cut it.








curl

Similar to wget you can also use curl to retrieve the GetCapabilities XML document:

$ curl -s -o caps.xml \
  "http://127.0.0.1:5000/wps?service=WPS&request=GetCapabilities"






	-s
	silent mode … no progress bar.



	-o
	Output to file. You can use -, and the content will be dumped into the prompt.








RESTClient (Firefox only)

You can use the RestClient [http://restclient.net/] Firefox plugin to run requests.

Here is an example with a GetCapabilities request using HTTP method GET:

[image: ../../../../../_images/rest-client-get.png]



XML HTTP Post Request

As requests and data become more structure and lengthy, concatenating all
parameters into a URL for a GET type request becomes difficult or impossible.
For this reason the WPS standard allows the definition of requests as XML documents
sent to the server using the POST method of the HTTP protocol.

Here is an example with an Execute request using HTTP method POST:

[image: ../../../../../_images/rest-client-post.png]
It is using the
XML description [https://github.com/bird-house/birdhouse-workshop/blob/master/tutorials/11_pywps_testing/execute_req.xml]
of the Execute request.

It is also possible to use curl (or wget) for POST requests:

$ curl -H "Content-Type: text/xml" -X POST \
  -d@execute_req.xml http://localhost:5000/wps






	-d@
	pass data from the given filename (XML payload)



	-X
	HTTP method, GET or POST



	-H
	Header variable, in our case we set the Content-Type.








Exceptions

ExceptionReport is an important feature of WPS. In WPS 1.0.0 we have the following exceptions:


	MissingParameterValue
	The request does not include a parameter value or a default cannot be found.



	InvalidParameterValue
	The request contains an invalid parameter value.



	NoApplicableCode
	Generic exception, no other code could be applied.



	NotEnoughStorage
	The server does not have enough space available.





Try the following request:

http://127.0.0.1:5000/wps?service=WPS&request=DescribeProcess

$ curl "http://127.0.0.1:5000/wps?service=WPS&request=DescribeProcess"





The exception is MissingParameterValue:

<?xml version="1.0" encoding="UTF-8"?>
<ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 http://schemas.opengis.net/ows/1.1.0/owsExceptionReport.xsd" version="1.0.0">
<ows:Exception exceptionCode="MissingParameterValue" locator="version" >
  <ows:ExceptionText>Missing version</ows:ExceptionText>
</ows:Exception>
</ows:ExceptionReport>





The version parameter is missing.

In case of Python errors in the called process, PyWPS will dump the Python stack into the ExceptionReport.




Exercise 1

Try wget or curl with some of the previous DescribeProcess and Execute requests.




Exercise 2

Run the POST request using the prepared XML payload.

Change into the tutorial processes folder:

$ cd ~/birdhouse-workshop/tutorials/11_pywps_testing





Make sure no WPS service is running … stop it with CTRL-c.

Start the demo service:

$ python ../../demo/demo.py





Use the above curl command with the payload execute_req.xml, which you can find in this folder.
Modify the input parameters of the payload.


Note

There is another POST request example in the
point-clouds talk by NCI [http://pointclouds.nci.org.au/talks/f4g_pointwps_adamsteer.pdf].






Links


	RestClient [http://restclient.net/]


	Poster on Chrome [https://chrome.google.com/webstore/detail/chrome-poster/cdjfedloinmbppobahmonnjigpmlajcd]


	PyWPS workshop [https://github.com/PyWPS/pywps-workshop/blob/master/03-Testing.md]


	Geoprocessing Info [http://geoprocessing.info/wpsdoc/1x0ExecutePOST]


	WPS Tutorial [http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials/GEOSS_Provider_Tutorials/Web_Processing_Service_Tutorial_for_GEOSS_Providers/Section_2%3a_Introduction_to_WPS]










            

          

      

      

    

  

  
    
    
    Logging
    

    

    
 
  

    
      
          
            
  
Logging


Requirements

See Getting Started.

Activate the conda workshop enviroment:

$ source activate workshop








Aim

Take a look at the Logging section [http://pywps.readthedocs.io/en/latest/configuration.html#logging]
in the configuration file. PyWPS currently logs events to two different locations:


	A log file where messages are stored. The kind of messages is set in the configuration file.


	A database where each request to the service is registered.




PyWPS uses SQLAlchemy [http://www.sqlalchemy.org/] to connect and work with multiple database management systems.
SQLite and PostgreSQL tend to be the most used options.

Objectives:


	You will learn how to configure and check the logs.







Check the logs

Our demo WPS service is configured to log to the pywps.log file.
Using the tail, less or cat commands search for error messages
in the pywps.log file.


Tip

These messages are preceded by the string “[ERROR]”, it is possible to grep the error messages:

cat pywps.log | grep "\[ERROR\]"










Continuous monitoring

Use the tail command to continuously monitor the activity of the service:

$ tail -f pywps.log








Database browser

If you have no database browsing programme installed,
Install DB Browser for SQLite [http://sqlitebrowser.org/] on your system.
On Debian based systems it can be installed from the command line:

$ sudo apt install sqlitebrowser





See a screenshot with an open SQLite database file pywps-logs.sqlite3:

[image: ../../../../../_images/dbbrowser.png]
You can also use SQLite on the command-line:

$ sqlite3 pywps-logs.sqlite3
sqlite> select * from pywps_requests;
sqlite> .quit








Configure logging

Change into the tutorials folder pywps_logging:

$ cd ~/birdhouse-workshop/tutorials/12_pywps_logging





It contains a pywps.cfg file with a logging section.
You can overwrite the default PyWPS configration by starting the PyWPS service
with another config:

$ python ../../demo/demo.py -c pywps.cfg
loading configuration
Configuration file(s) ['../../demo/default.cfg', 'pywps.cfg'] loaded








Exercise 1

Edit the pywps.cfg … use DEBUG logging level.
Start the demo WPS service and monitor the log file.

Run a few processes.




Exercse 2

Start the demo WPS service with processes form the previous tutorial.
Add some logging statements and monitor the service.




Links


	PyWPS workshop [https://github.com/PyWPS/pywps-workshop/blob/master/04-Logging.md]
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Clients


Requirements

See Getting Started.

Activate the conda workshop enviroment:

$ source activate workshop








Aim

We are going to use a WPS client.

Objectives:


	You will learn how to use the Birdy WPS clients.


	You can try an online demo with the Phoenix Web UI.







Birdy

Birdy [http://birdy.readthedocs.io/en/latest/] is a command-line client for Web Processing Services.
It is using the Python library OWSLib
to interact with WPS services.

Install it via conda:

$ conda install -c birdhouse -c conda-forge birdhouse-birdy owslib





Start the demo WPS service:

# go to the workshop root folder
$ cd ~/birdhouse-workshop/
# start wps service
$ python demo/demo.py






Warning

The WPS service is running in foreground. You need to
open a new terminal and activate the conda workshop environment
for the birdy WPS client.




Tip

You can also start the WPS service in background:


$ python demo/demo.py -d




Remember the process id to kill the service:


forked process id: 16483






Let birdy know the WPS service URL:

$ export WPS_SERVICE=http://localhost:5000/wps






Note

On Windows you can use:

$ set WPS_SERVICE=http://localhost:5000/wps







See which processes are available:

$ birdy -h
usage: birdy [<options>] <command> [<args>]





Show the description of say_hello:

$ birdy say_hello -h
usage: birdy say_hello [-h] --name [NAME]
                   [--output [{response} [{response} ...]]]





Run say_hello:

$ birdy say_hello --name Birdy
[ProcessAccepted 0/100] PyWPS Process say_hello accepted
[ProcessSucceeded 0/100] PyWPS Process Process Say Hello finished
Output:
response=Hello Birdy






Warning

On Windows the asynchronous call does not work, which birdy uses by default.
Use the --sync option instead:

$ birdy --sync say_hello --name Birdy










Phoenix

Phoenix [http://pyramid-phoenix.readthedocs.io/en/latest/] is Pyramid [https://trypyramid.com/] web-application to interact with WPS services.

[image: ../../../../../_images/phoenix.png]
You can try the online demo [https://mouflon.dkrz.de/].




Exercise 1

Play with birdy … run the sleep process.




Exercise 2

Start the demo service with the processes from Testing and call
the simple_plot process with birdy.




Exercise 3

Try some of the processes on the Phoenix demo [https://mouflon.dkrz.de/]. For example the
wordcounter and the spotchecker.




Links


	Birdy [http://birdy.readthedocs.io/en/latest/]


	Phoenix [http://pyramid-phoenix.readthedocs.io/en/latest/]


	Pyramid [https://trypyramid.com/]


	OWSLib [https://geopython.github.io/OWSLib/]
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The Birds

In the following sections we will introduce the Birds.



	Introduction

	Live Demo
	Phoenix

	Birdy

	curl
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Introduction

`Birdhouse`_ is a collection of `Web Processing Service`_ (WPS) related Python components
to support climate data analysis. Birdhouse uses OGC/WPS software from the
GeoPython [https://geopython.github.io/] project, like PyWPS and OWSLib.

The aim of Birdhouse is to support (climate science) projects to setup a Web Processing Service
infrastructure.

Birdhouse is the Home of several Birds, the components of the Birdhouse ecosystem.
There are birds for the Web Processing client side, to make the WPS service access more convenient
and also as an example for project own Web UIs. There are fully configured WPS services with
example processes, which run out-of-the-box and can be forked and used as template.
There is also a middleware component to
control access to WPS services [http://twitcher.readthedocs.io/en/latest/].

The Birdhouse documentation gives an
overview of the architecture [http://birdhouse.readthedocs.io/en/latest/overview.html].

The Birdhouse components can be installed with a simple make install.
See the installation documentation [http://birdhouse.readthedocs.io/en/latest/installation.html]
for details.

All Birdhouse components are Open Source and released under the Apache License [http://birdhouse.readthedocs.io/en/latest/license.html].
The source code is available on GitHub [https://github.com/bird-house].

See the documentation of the Birdhouse components [http://birdhouse.readthedocs.io/en/latest/projects.html]
and try the demo [https://mouflon.dkrz.de/].
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Live Demo


Phoenix

Showing Phoenix with CDO, Spotchecker and Subsetting process with ESGF, OpenDAP and uploaded data.




Birdy

Showing Birdy with ncdump on ESGF data (using access token).




curl

Using curl to run the wordcounter on an external service.
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Advanced

In the following sections we will go into advanced topics.



	OWSLib
	Links





	ESGF
	Using ESGF pyclient to access ESGF data

	Use birdy command-line with ESGF data

	Use Phoenix Wizard with ESGF data





	Docker
	What is Docker?

	Run Emu as Docker container

	Links





	Travis CI
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OWSLib

OWSLib [https://geopython.github.io/OWSLib/] is a Python library for client programming
with Open Geospatial Consortium (OGC) web service (hence OWS), like WMS, CSW and WPS.

We are using an Jupyter notebook to look at some example code.


Todo

Add ssh tunnel or jupyter console example.



We need to install Jupyter [https://jupyter.org/] via conda:

$ conda install -c conda-forge jupyter





Go to the tutorials folder pywps_clients:

$ cd ~/birdhouse-workshop/tutorials/31_owslib





You will find there an Jupyter notebook:

$ ls
owslib-wps.ipynb





Open the Jupyter notebook:

$ jupyter notebook





And point your browser to the following URL:

http://localhost:8888/notebooks/owslib-wps.ipynb

Or see it on
GitHub [https://github.com/bird-house/birdhouse-workshop/blob/master/tutorials/31_owslib/owslib-wps.ipynb].


Links


	https://try.jupyter.org/


	https://nbviewer.jupyter.org/
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ESGF


Using ESGF pyclient to access ESGF data

Example Notebook: https://github.com/cehbrecht/demo-notebooks




Use birdy command-line with ESGF data

Example: http://birdy.readthedocs.io/en/latest/tutorial.html




Use Phoenix Wizard with ESGF data

Example: http://pyramid-phoenix.readthedocs.io/en/latest/tutorial/visualisation.html
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Docker

The Birdhouse WPS services are available as a
Docker image on Docker Hub [https://hub.docker.com/r/birdhouse/].


What is Docker?

https://www.docker.com/what-docker




Run Emu as Docker container

Example: http://emu.readthedocs.io/en/latest/tutorial/using_docker.html




Links


	Docker Training: http://slides.com/dataduke/docker-001#/
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Travis CI


Todo

add travis example



Continuous Integration with Travis … triggered by commit on GitHub and via cron job.

See Emu example:

https://travis-ci.org/bird-house/emu

Travis config:

https://github.com/bird-house/emu/blob/master/.travis.yml

WPS tests:

https://github.com/bird-house/emu/blob/master/emu/tests/test_wps_hello.py
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Appendix


Why using WPS?


	Web based services could help researchers collaborate


	The fact that individual researchers are increasingly specialized
raises the “cost” of interacting with other disciplines.


	Due to these costs, multidisciplinary projects are often run in parallel,
with no real dependencies and synergies between teams.


	Open source code has helped tremendously, but there is a large resource gap
between installing software and having a working application,
especially in earth system modeling.






	Why would individual scientists publish services?


	Increased visibility and funding opportunities.


	Improved research quality.


	Participate to intercomparison projects.






	Access to external resources


	operations would be calculated on the server,
while the system resources could be exposed to clients.


	large climate data stores


	compute resources


	complex software systems






	Cross institutional, cross-community


	depends only on an open standard interface.


	several implementations for a Processing Service can be used.


	clients (web portals) can rely on a stable processing service interface.











Who is using WPS?


Copernicus, EU Project


	Copernicus Climate Change Service: http://climate.copernicus.eu/


	WPS Demo: https://github.com/cp4cds/copernicus-wps-demo







CEDA/STFC, UK


	CEDA: http://www.ceda.ac.uk/


	STFC: http://www.stfc.ac.uk/


	COWS WPS: http://wps-web1.ceda.ac.uk/ui/home







IPSL/LSCE, France


	IPSL: https://www.ipsl.fr/en/


	LSCE: http://www.lsce.ipsl.fr/


	Talk at Euro Cordex 2016 [http://www.icrc-cordex2016.org/images/pdf/Programme/presentations/parallel_A3/A3_4_Hempelmann.pdf]


	Paper about Flyingpigeon (in Review) [https://hal.archives-ouvertes.fr/hal-01375615]







KNMI, Netherlands


	KNMI: http://www.knmi.nl/


	Climate4Impact Portal: https://climate4impact.eu/







ESGF: lead by LLNL, US


	LLNL: https://www.llnl.gov/


	ESGF Project: https://esgf.llnl.gov/


	Compute WPS https://github.com/ESGF/esgf-compute-wps







CRIM/Ouranos, Canada


	CRIM: http://www.crim.ca/en/


	Ouranos: https://www.ouranos.ca/en/


	Talk at AGU 2016 [http://www.crim.ca/media/publication/fulltext/agu2016_presentation_short_ouranos.pdf]







NCI, Australia


	NCI: http://nci.org.au/


	Talk about WPS for Pointclouds [http://pointclouds.nci.org.au/talks/f4g_pointwps_adamsteer.pdf]







DKRZ, Germany


	DKRZ: https://www.dkrz.de/dkrz-en


	Birdhouse: http://bird-house.github.io/


	Talk at ESGF F2F, 2016 [https://esgf.llnl.gov/media/2016-F2F/8-12-2016/F2F-2016-Birdhouse.pdf]







KIT, Germany


	KIT: http://www.kit.edu/english/


	Talk at EGU 2017 [https://presentations.copernicus.org/EGU2017-8627_presentation.pdf]







APEC Climate Center, South Korea


	APCC: http://www.apcc21.org/


	Talk at FOSS4G, Bonn, 2016 [http://pywps.org/science/pub/Seongkyu_Lee-FOSS4G_BONN_2016_Poster_v1_1c.pdf]









Links

Birdhouse:


	http://bird-house.github.io/


	Birdhouse Workshop: http://birdhouse-workshop.readthedocs.io/en/latest/


	Birdhouse talks: http://birdhouse.readthedocs.io/en/latest/index.html#presentations-blog-posts




WPS:


	http://geoprocessing.info/index.html


	PyWPS: http://pywps.org/


	PyWPS Workshop: https://github.com/PyWPS/pywps-workshop




Conda:


	https://conda.io/docs/


	https://www.anaconda.com/blog/developer-blog/conda-data-science/




Python:


	pytest: https://docs.pytest.org/en/latest/


	Python argparse: https://docs.python.org/3/howto/argparse.html




Jupyter Notebooks:


	Notebook Gallery: https://github.com/jupyter/jupyter/wiki/A-gallery-of-interesting-Jupyter-Notebooks


	IOOS Demos: https://ioos.github.io/notebooks_demos/




Cartopy/Matplotlib:


	Matplotlib: http://matplotlib.org/


	Cartopy: http://scitools.org.uk/cartopy/


	Using cartopy with matplotlib [http://scitools.org.uk/cartopy/docs/latest/matplotlib/intro.html]


	GeoScience Notebook [https://github.com/koldunovn/python_for_geosciences/blob/master/07%20-%20Other%20modules%20for%20geoscientists.ipynb]


	PyEarthScience matplotlib examples: https://github.com/KMFleischer/PyEarthScience/




netCDF:


	http://nbviewer.jupyter.org/github/julienchastang/unidata-python-workshop/blob/master/reading_netCDF.ipynb


	http://schubert.atmos.colostate.edu/~cslocum/netcdf_example.html




OpenDAP:


	https://www.seegrid.csiro.au/wiki/pub/AUKEGGS/FinalWorkshop/seminar.pdf




Docker:


	What is Docker?: https://www.docker.com/what-docker


	Docker Training: http://slides.com/dataduke/docker-001#/


	Play with Docker: http://labs.play-with-docker.com/







Todo List


Todo

This example with Flyingpigeon is outdated.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/example.rst, line 4.)


Todo

Add PEP8 instructions for more editors: PyCharm, Kate, Emacs, Vim, Spyder.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/guide_dev.rst, line 94.)


Todo

needs to be updated.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/overview.rst, line 55.)


Todo

Describe the relationship between the frontend and Phoenix.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/arch/frontend.rst, line 25.)


Todo

Examine the Birdhouse/Birdhouse-Docs to see if this section can be merged back to it and joined as a submodule here. Birds of interest are listed there.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/configuration.rst, line 166.)


Todo

How to add WPS, WMS, WFS servers to PAVICS.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/data_management.rst, line 100.)


Todo


	Add images for the step-by-step processes


	How to modify the meta data associated with layers (how they appear in the interface)


	Add advice on setting styles with SLD4raster and other tools/advice






(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/geoserver.rst, line 69.)


Todo

Base PAVICS installation is incomplete. The following lines refer to Phoenix instance. Need to specify which birds are needed for a bare installation of PAVICS: Phoenix, FlyingPigeon, Malleefowl, Emu, etc.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/installation.rst, line 59.)


Todo

Update the installation and config with security changes



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/installation.rst, line 200.)


Todo

Document how to run integration tests



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/integration_tests.rst, line 5.)


Todo

How authorizations for services work (the concept)
How to grant users access to data and services



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/permissions.rst, line 25.)


Todo

Take a systematic approach and link to other birds and libraries through intersphinx



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/processes/index.rst, line 18.)


Todo

Review by CRIM.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/provenance/index.rst, line 20.)


Todo

Write tutorial on creating and launching workflows



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/tutorials/index.rst, line 10.)


Todo

Describe how to use the UI to add data to the workspace.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/tutorials/searching.rst, line 7.)


Todo

Add ssh tunnel or jupyter console example.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_bird_house_birdhouse_workshop_git/docs/source/advanced/owslib.rst, line 12.)


Todo

add travis example



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_bird_house_birdhouse_workshop_git/docs/source/advanced/travis.rst, line 6.)


Todo

explanation of enabling spinx automatic api documentation.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/guide_WPS.rst, line 109.)


Todo

Add references to OGC testbed.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/projects.rst, line 36.)


Todo

How to create a conda package



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/tutorial_wps.rst, line 183.)
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Useful Links


WPS Documentation


	What is WPS? [http://geoprocessing.info/wpsdoc/Concepts#what]


	WPS on OSGeo Live [http://download.osgeo.org/livedvd/doc-dev/standards/wps_overview.html]


	WPS tutorial [http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials/GEOSS_Provider_Tutorials/Web_Processing_Service_Tutorial_for_GEOSS_Providers/Section_2:_Introduction_to_WPS]


	OGC Web Processing Service Standard [http://www.opengeospatial.org/standards/wps]


	PyWPS Wiki [http://wiki.rsg.pml.ac.uk/pywps/Main_Page]


	GeoServer tutorial [http://geoserver.geo-solutions.it/edu/en/wps/index.html]




Talks:


	The WPS 2.0 standard (preliminary information) [http://www.slideshare.net/Bender82/2014-0715the-wps-20-standardpreliminary?related=2]


	WPS Application Patterns [http://www.slideshare.net/nuest/wps-application-patterns?related=1]


	Using WPS (PyWPS) with Taverna Orchestration [http://www.slideshare.net/JorgeMendesdeJesus/taverna?related=2]


	Pywps a tutorial for beginners and developers [http://www.slideshare.net/JorgeMendesdeJesus/pywps-a-tutorial-for-beginners-and-developers?related=3]


	Zoo presentation foss4g.jp-2011 [http://www.slideshare.net/masarunarazaki/zoo-presentation-foss4gjp2011?related=4]







WPS Software

WPS Server Software:


	PyWPS


	GeoServer - http://docs.geoserver.org/stable/en/user/services/wps/index.html


	Zoo - http://www.zoo-project.org/


	COWS


	Deegree - http://www.deegree.org/


	52 North - http://52north.org/communities/geoprocessing/wps/




WPS Client Software:


	OWSLib Python Client


	OpenLayers WPS Plugin - http://dev.openlayers.org/docs/files/OpenLayers/WPSClient-js.html


	GeoTools WPS Module - http://docs.geotools.org/latest/userguide/unsupported/wps.html


	52 North Java Client - http://52north.org/communities/geoprocessing/wps/index.html


	52 North Javascript Client - http://geoprocessing.demo.52north.org:8080


	WPS Javascript Client by Boundless - https://github.com/boundlessgeo/wps-gui




QGIS Desktop GIS with wps plugins:


	http://www.qgis.org/en/site/


	http://plugins.qgis.org/plugins/wps/


	http://geolabs.fr/plugins.xml




uDig Desktop GIS with wps plugins:


	http://udig.refractions.net/


	https://udig.github.io/docs/user/reference/Using%20the%20WPS%20plugin.html


	https://github.com/52North/uDig-WPS-plugin   (outdated)







WMS Software

WMS server:


	ncWMS2 - http://reading-escience-centre.github.io/edal-java/


	adaguc - http://adaguc.knmi.nl/


	sci-wms - http://sci-wms.github.io/sci-wms/




WMS clients:


	OpenLayers - http://openlayers.org/


	
	Leaflet - http://leafletjs.com/
	
	time dimension - http://apps.socib.es/Leaflet.TimeDimension/examples/










	GeoExt - http://geoext.github.io/geoext2/







Scientific Workflow Tools

Workflow Engines:


	Dispel4py


	RestFlow


	Taverna


	VisTrails


	Kepler - https://kepler-project.org/


	KNIME - http://www.knime.org/




Taverna with WPS:


	http://rsg.pml.ac.uk/wps/generic.cgi?request=GetCapabilities&service=WPS


	https://www.youtube.com/watch?v=JNAtoOejVIo


	https://taverna.incubator.apache.org/introduction/services-in-taverna.html


	https://github.com/myGrid/small-area-estimator


	http://comments.gmane.org/gmane.science.biology.informatics.taverna.user/1415


	http://dev.mygrid.org.uk/wiki/display/developer/SCUFL2




VisTrails with WPS:


	https://github.com/ict4eo/eo4vistrails


	http://proj.badc.rl.ac.uk/cows/wiki/CowsWps/CDOWPSWorkingGroup/WPSAndWorkflows


	http://www.kitware.com/source/home/post/105




Kepler with WPS:


	https://kepler-project.org/users/sample-workflows




Workflows with PyWPS:


	https://github.com/AnnaHomolka/PyWPS/blob/master/doc/tutorial_process_chaining.pdf




Other Workflow Engines:


	http://www.yawlfoundation.org/


	https://en.wikipedia.org/wiki/Scientific_workflow_system


	http://airavata.apache.org/


	http://search.cpan.org/~nuffin/Class-Workflow-0.11/







Scientific Python


	Anaconda - https://www.continuum.io/downloads




Completely free enterprise-ready Python distribution for large-scale
data processing, predictive analytics, and scientific computing


	pandas - http://pandas.pydata.org/




Python Data Analysis Library




Python in Climate Science


	OpenClimateGIS - https://earthsystemcog.org/projects/openclimategis/




OpenClimateGIS is a Python package designed for geospatial
manipulation, subsetting, computation, and translation of climate
datasets stored in local NetCDF files or files served through THREDDS
data servers. [..]


	ICCLIM (i see clim …) - https://github.com/cerfacs-globc/icclim




Python library for climate indices calculation.
Documentation at http://icclim.readthedocs.io/en/latest/




Python Web Frameworks and Utils


	Pyramid - http://www.pylonsproject.org/


	Authomatic - http://peterhudec.github.io/authomatic/


	Bootstrap - http://getbootstrap.com/


	Bootstrap Tutorial - http://www.w3schools.com/bootstrap/default.asp


	Deform - https://github.com/Pylons/deform


	Deform with Bootstrap demo - http://deform2demo.repoze.org/


	Colander - http://docs.pylonsproject.org/projects/colander/en/latest/index.html


	TinyMCE - https://www.tinymce.com/


	Font Awesome - http://fontawesome.io/


	Leaflet - http://leafletjs.com/


	Leaflet TimeDimension - http://apps.socib.es/Leaflet.TimeDimension/examples/







Example WPS Services

List of available Web Processing Services:


	Zoo WPS for PublicaMundi project - http://zoo.dev.publicamundi.eu/cgi-bin/zoo_loader.cgi?service=WPS&version=1.0.0&request=GetCapabilities


	GeoServer Demo WPS - http://demo.opengeo.org/geoserver/wps?request=GetCapabilities&service=WPS


	USGS Geo Data Portal- http://cida.usgs.gov/climate/gdp/process/WebProcessingService


	KNMI climate4impact Portal - http://climate4impact.eu//impactportal/WPS?request=GetCapabilities&service=WPS


	BADC CEDA - http://ceda-wps2.badc.rl.ac.uk/wps?request=GetCapabilities&service=WPS


	delatres - http://dtvirt5.deltares.nl/wps/?Request=GetCapabilities&Service=WPS


	52 North - http://geoprocessing.demo.52north.org:8080/52n-wps-webapp-3.3.1/WebProcessingService?Request=GetCapabilities&Service=WPS


	52 North - http://geoprocessing.demo.52north.org:8080/52n-wps-webapp-3.3.1-gt/WebProcessingService?Request=GetCapabilities&Service=WPS


	ZOO Demo WPS - http://zoo-project.org/cgi-bin/zoo_loader3.cgi?Request=GetCapabilities&Service=WPS


	British Antarctic Survey WPS for Meteorological Data - http://sosmet.nerc-bas.ac.uk:8080/wpsmet/WebProcessingService?Request=GetCapabilities&Service=WPS


	PyWPS Demo - http://apps.esdi-humboldt.cz/pywps/?request=GetCapabilities&service=WPS&version=1.0.0







Alternatives to WPS


	XML-RPC: Simple cross-platform distributed computing, based on the standards of the Internet. - http://xmlrpc.scripting.com/


	Swagger is a simple yet powerful representation of your RESTful API.  - http://swagger.io/







Related Projects


	http://geopython.github.io/


	http://geonode.org/


	http://esgf.llnl.gov/


	http://climate4impact.eu/impactportal/general/index.jsp


	http://adaguc.knmi.nl/


	http://wps-web1.ceda.ac.uk/ui/home


	https://freva.met.fu-berlin.de/


	https://climate.apache.org/
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Calling a Service (birdy)



	Examples
	Basic Usage
	Birdy WPSClient example with Emu WPS
	Use Emu WPS

	Get Infos about hello

	Run hello

	Run a long running process

	Run a process returning a reference to a text document

	Pass a local file to a remote process

	Automatically convert the output to a Python object

	Example with multiple_outputs





	Interactive usage of Birdy WPSClient with widgets

	OWSLib versus Birdy
	Displaying available processes

	Documentation about a process

	Launching a process and retrieving literal outputs

	Retrieving outputs by references









	Demo
	AGU 2018 Demo
	The shell interface

	The python interface
	Process execution





	Retrieving outputs by references
	Progress bar






















Examples

You can try these notebook online using Binder, or view the notebooks on NBViewer.

[image: Binder Launcher]
 [https://mybinder.org/v2/gh/bird-house/birdy.git/master?filepath=notebooks][image: NBViewer]
 [https://nbviewer.jupyter.org/github/bird-house/birdy/tree/master/notebooks/]
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Examples

You can try these notebook online using Binder, or view the notebooks on NBViewer.

[image: Binder Launcher]
 [https://mybinder.org/v2/gh/bird-house/birdy.git/master?filepath=notebooks][image: NBViewer]
 [https://nbviewer.jupyter.org/github/bird-house/birdy/tree/master/notebooks/]
Basic Usage



	Birdy WPSClient example with Emu WPS

	Interactive usage of Birdy WPSClient with widgets

	OWSLib versus Birdy








Demo



	AGU 2018 Demo











            

          

      

      

    

  

  
    
    
    Birdy WPSClient example with Emu WPS
    

    

    
 
  

    
      
          
            
  


Birdy WPSClient example with Emu WPS


[ ]:






from birdy import WPSClient








Use Emu WPS

https://github.com/bird-house/emu


[ ]:






emu = WPSClient(url='http://localhost:5000/wps')
emu_i = WPSClient(url='http://localhost:5000/wps', progress=True)










Get Infos about hello


[ ]:






emu.hello?










Run hello


[ ]:






emu.hello(name='Birdy').get()[0]










Run a long running process


[ ]:






result = emu_i.sleep(delay='1.0')








[ ]:






result.get()[0]










Run a process returning a reference to a text document


[ ]:






emu.chomsky(times='5').get()[0]










Pass a local file to a remote process

The client can look up local files on this machine and embed their content in the WPS request to the server. Just set the path to the file or an opened file-like object.


[ ]:






fn = '/tmp/text.txt'
with open(fn, 'w') as f:
    f.write('Just an example')
emu.wordcounter(text=fn).get(asobj=True)










Automatically convert the output to a Python object

The client is able to convert input objects into strings to create requests, and also convert output strings into python objects. This can be demonstrated with the inout process, which simply takes a variety of LiteralInputs of different data types and directs them to the output without any change.


[ ]:






emu.inout?








[ ]:






import datetime as dt
result = emu.inout(string='test', int=1, float=5.6, boolean=True, time='15:45', datetime=dt.datetime(2018, 12, 12), text=None, dataset=None)







Get result as object


[ ]:






result.get(asobj=True).text










Example with multiple_outputs

Similarly, the multiple_outputs function returns a text/plain file. The converter will automatically convert the text file into a string.


[ ]:






out = emu.multiple_outputs(1).get(asobj=True)[0]
print(out)








… or use the metalink library on the referenced metalink file:


[ ]:






out = emu.multiple_outputs(1).get(asobj=False)[0]
print(out)








[ ]:






from metalink import download
download.get(out, path='/tmp', segmented=False)
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Interactive usage of Birdy WPSClient with widgets


[ ]:






from birdy import WPSClient
from birdy.client import nb_form
emu = WPSClient(url='http://localhost:5000/wps')








[ ]:






resp = nb_form(emu, 'binaryoperatorfornumbers')








[ ]:






resp.widget.result.get(asobj=True)








[ ]:






nb_form(emu, 'non.py-id')








[ ]:






nb_form(emu, 'chomsky')
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OWSLib versus Birdy

This notebook shows a side-by-side comparison of owslib.wps.WebProcessingService and birdy.WPSClient.


[ ]:






from owslib.wps import WebProcessingService
from birdy import WPSClient

url = "https://bovec.dkrz.de/ows/proxy/emu?Service=WPS&Request=GetCapabilities&Version=1.0.0"

wps = WebProcessingService(url)
cli = WPSClient(url=url)








Displaying available processes

With owslib, wps.processes is the list of processes offered by the server. With birdy, the client is like a module with functions. So you just write cli. and press Tab to display a drop-down menu of processes.


[ ]:






wps.processes










Documentation about a process

With owslib, the process title and abstract can be obtained simply by looking at these attributes. For the process inputs, we need to iterate on the inputs and access their individual attributes. To facilitate this, owslib.wps provides the printInputOuput function.

With birdy, just type help(cli.hello) and the docstring will show up in your console. With the IPython console or a Jupyter Notebook, cli.hello? would do as well. The docstring follows the NumPy convention.


[ ]:






from owslib.wps import printInputOutput
p = wps.describeprocess('hello')
print("Title: ", p.title)
print("Abstract: ", p.abstract)

for inpt in p.dataInputs:
    printInputOutput(inpt)








[ ]:






 help(cli.hello)










Launching a process and retrieving literal outputs

With owslib, processes are launched using the execute method. Inputs are an an argument to execute and defined by a list of key-value tuples. These keys are the input names, and the values are string representations. The execute method returns a WPSExecution object, which defines a number of methods and attributes, including isComplete and isSucceeded. The process outputs are stored in the processOutputs list, whose content is stored in the data attribute.
Note that this data is a list of strings, so we may have to convert it to a float to use it.


[ ]:






resp = wps.execute('binaryoperatorfornumbers', inputs=[('inputa', '1.0'), ('inputb', '2.0'), ('operator', 'add')])
if resp.isSucceded:
    output, = resp.processOutputs
    print(output.data)







With birdy, inputs are just typical keyword arguments, and outputs are already converted into python objects. Since some processes may have multiple outputs, processes always return a namedtuple, even in the case where there is only a single output.


[ ]:






z = cli.binaryoperatorfornumbers(1, 2, operator='add').get()[0]
z








[ ]:






out = cli.inout().get()
out.date










Retrieving outputs by references

For ComplexData objects, WPS servers often return a reference to the output (an http link) instead of the actual data. This is useful if that output is to serve as an input to another process, so as to avoid passing back and forth large files for nothing.

With owslib, that means that the data attribute of the output is empty, and we instead access the reference attribute. The referenced file can be written to the local disk using the writeToDisk method.

With birdy, the outputs are by default the references themselves, but it’s also possible to download these references in the background and convert them into python objects. To trigger this automatic conversion, set convert_objects to True when instantating the client WPSClient(url, convert_objects=True). Ini the example below, the first output is a plain text file, and the second output is a json file. The text file is converted into a string, and the json file into a
dictionary.


[ ]:






resp = wps.execute('multiple_outputs', inputs=[('count', '1')])
output, ref = resp.processOutputs
print(output.reference)
print(ref.reference)
output.writeToDisk('/tmp/output.txt')








[ ]:






output = cli.multiple_outputs(1).get()[0]
print(output)
# as reference
output = cli.multiple_outputs(1).get(asobj=True)[0]
print(output)














            

          

      

      

    

  

  
    
    
    AGU 2018 Demo
    

    

    
 
  

    
      
          
            
  


AGU 2018 Demo

This notebook shows how to use birdy’s high-level interface to WPS processes.

Here we access a test server called Emu offering a dozen or so dummy processes.


The shell interface


[1]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy -h













Usage: birdy [OPTIONS] COMMAND [ARGS]...

  Birdy is a command line client for Web Processing Services.

  Documentation is available on readthedocs:
  http://birdy.readthedocs.org/en/latest/

Options:
  --version             Show the version and exit.
  --cert TEXT           Client side certificate containing both certificate
                        and private key.

  -S, --send            Send client side certificate to WPS. Default: false
  -s, --sync            Execute process in sync mode. Default: async mode.
  -t, --token TEXT      Token to access the WPS service.
  -l, --language TEXT   Set the accepted language to send to the WPS service.
  -L, --show-languages  Show a list of accepted languages for the WPS service.
  -h, --help            Show this message and exit.

Commands:
  ultimate_question         Answer to the ultimate question: This process...
  sleep                     Sleep Process: Testing a long running process,...
  nap                       Afternoon Nap (supports sync calls only): This...
  bbox                      Bounding box in- and out: Give bounding box,...
  hello                     Say Hello: Just says a friendly Hello.Returns a...
  dummyprocess              Dummy Process: DummyProcess to check the WPS...
  wordcounter               Word Counter: Counts words in a given text.
  chomsky                   Chomsky text generator: Generates a random...
  inout                     In and Out: Testing all WPS input and output...
  binaryoperatorfornumbers  Binary Operator for Numbers: Performs operation...
  show_error                Show a WPS Error: This process will fail...
  multiple_outputs          Multiple Outputs: Produces multiple files and...
  esgf_demo                 ESGF Demo: Shows how to use WPS metadata for...
  output_formats            Return different output formats.: Dummy process...
  poly_centroid             Approximate centroid of a polygon.: Return the...
  ncmeta                    Return NetCDF Metadata: Return metadata from a...
  non.py-id                 Dummy process including non-pythonic...
  simple_dry_run            Simple Dry Run: A dummy download as simple...
  ncml                      Test NcML THREDDS capability: Return links to
                            an...

  translation               Translated process: Process including...







[2]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy hello -h













Usage: birdy hello [OPTIONS]

  Say Hello: Just says a friendly Hello.Returns a literal string output with
  Hello plus the inputed name.

Options:
  --version                 Show the version and exit.
  --name TEXT               Your name
  --output_formats TEXT...  Modify output format (optional). Takes three
                            arguments, output name, as_reference (True, False,
                            or None for process default), and mimetype(None
                            for process default).

  -h, --help                Show this message and exit.







[3]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy hello --name stranger













Output:
output=['Hello stranger']









The python interface

The WPSClient function creates a mock python module whose functions actually call a remote WPS process. The docstring and signature of the function are dynamically created from the remote’s process description. If you type wps. and then press Tab, you should see a drop-down list of available processes. Simply call help on each process of type ? after the process to print the docstring for that process.


[4]:






from birdy import WPSClient
url = "http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
wps = WPSClient(url, verify=False)
help(wps.binaryoperatorfornumbers)













Help on method binaryoperatorfornumbers in module birdy.client.base:

binaryoperatorfornumbers(inputa=2.0, inputb=3.0, operator='add', output_formats=None) method of birdy.client.base.WPSClient instance
    Performs operation on two numbers and returns the answer. This example process is taken from Climate4Impact.

    Parameters
    ----------
    inputa : float
        Enter Input 1
    inputb : float
        Enter Input 2
    operator : {'add', 'substract', 'divide', 'multiply'}string
        Choose a binary Operator

    Returns
    -------
    output : float
        Binary operator result







Type wps. and the press Tab, you should see a drop-down list of available processes.


[5]:






# wps.








Process execution

Processes are executed by calling the function. Each process instantaneoulsy returns a WPSExecute object. The actual output values of the process are obtained by calling the get method. This get method returns a namedtuple storing the process outputs as native python objects.


[6]:






resp = wps.binaryoperatorfornumbers(1, 2, operator='add')
print(resp)
resp.get()













<birdy.client.utils.WPSExecution object at 0x108237d30>







[6]:







binaryoperatorfornumbersResponse(
    output=3.0
)






For instance, the inout function returns a wide variety of data types (float, integers, dates, etc) all of which are converted into a corresponding python type.


[7]:






wps.inout().get()








[7]:







inoutResponse(
    string='This is just a string',
    int=7,
    float=3.14,
    boolean=True,
    angle=90.0,
    time=datetime.time(12, 0),
    date=datetime.date(2012, 5, 1),
    datetime=datetime.datetime(2016, 9, 2, 12, 0, tzinfo=tzutc()),
    string_choice='scissor',
    string_multiple_choice='gentle albatros',
    int_range=1,
    any_value='any value',
    ref_value='Scotland',
    text='http://localhost:5000/outputs/e7700e9c-559c-11eb-bcba-784f435e8862/input.txt',
    dataset='http://localhost:5000/outputs/e7700e9c-559c-11eb-bcba-784f435e8862/input_pd0bgv88.txt',
    bbox=BoundingBox(minx='0.0', miny='0.0', maxx='10.0', maxy='10.0', crs=Crs(id='epsg:4326', naming_authority=None, category=None, type=None, authority='EPSG', version=None, code=4326, axisorder='yx', encoding='code'), dimensions=2)
)











Retrieving outputs by references

For ComplexData objects, WPS servers often return a reference to the output (an http link) instead of the actual data. This is useful if that output is to serve as an input to another process, so as to avoid passing back and forth large files for nothing.

With birdy, the outputs are by default return values are the references themselves, but it’s also possible to download these references in the background and convert them into python objects. To trigger this automatic conversion, set asobj to True when calling the get method. In the example below, we’re using a dummy process called output_formats, whose first output is a netCDF file, and second output is a json file. With asobj=True, the netCDF file is opened and returned
as a netcdf4.Dataset instance, and the json file into a dictionary.


[8]:






# NBVAL_SKIP
# This cell is failing due to an unautheticated SSL certificate
out = wps.output_formats()
nc, json = out.get()
print(out.get())
ds, json = out.get(asobj=True)
print(json)
ds













output_formatsResponse(
    netcdf='http://localhost:5000/outputs/e78722ee-559c-11eb-8bc2-784f435e8862/dummy.nc',
    json='http://localhost:5000/outputs/e78722ee-559c-11eb-8bc2-784f435e8862/dummy.json'
)
{'testing': [1, 2]}







[8]:





















<xarray.Dataset>
Dimensions:  (time: 1)
Coordinates:
  * time     (time) float64 42.0
Data variables:
    *empty*
Attributes:
    title:    Test dataset
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WPS general usage

In the following we show an example with a Word Counter function which is enabled as a web-service using WPS.



	Defining a Word Counter function


	WPS definition of Word Counter


	Chaining WPS processes


	WPS process implementation with PyWPS


	Using WPS


	Calling Word Counter with Birdy


	Hello World WPS (emu):


	Create a conda package


	Python syntax:











Defining a Word Counter function

In the following example we will use the Word Counter function:

def count_words(file):
    """Calculates number of words in text document.
    Returns JSON document with occurrences of each word.
    """
    return json_doc





This Python function has the following parts:


	a name or identifier: count_words


	a description: Calculates number of words …


	input parameters: file (mime type text/plain)


	output parameters: json_doc (mime type application/json)




Now, we would like to run this function remotely using a simple web-service.
To get this web-service we can use WPS. The function parts (name, parameters) are all we need to know to define a WPS process.




WPS definition of Word Counter

To add a new proccess you need to define the input and output parameters. For the Word Counter process this looks like the following.

[image: _images/WpsInOut.png]
Here is another example for a Text Generator process. We will use it later for chaining processes.

[image: _images/WpsTextGenerator.png]
There are two types of input/output parameters:


	Literal Parameters (green): these are simple data types like integer, boolean, string, …


	Complex Parameters (yellow): these are documents with a mime-type (xml, cvs, jpg, netcdf, …) provided as URL or directly.




An input/output parameter has:


	a name or identifier


	a descriptive title


	an abstract giving a description of the parameter


	multiplicity … how often can this parameter occur: optional, once, many …


	in case of literal parameters a list of allowed values.




For more details see the following WPS Tutorial [http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials/GEOSS_Provider_Tutorials/Web_Processing_Service_Tutorial_for_GEOSS_Providers/Section_2:_Introduction_to_WPS].




Chaining WPS processes

If you know the input/output parameters of processes you can chain processes. For example we will chain a Text Generator process to
our Word Counter process.

[image: _images/WpsChain.png]
The Text document output of the Text Generator process becomes the input of Word Counter process.

You can chain process manually by calling them one after the other. The WPS specification allows you to also chain process with a single WPS request.
To get even more flexibility (using if-clauses, loops, monitoring …) you can also use a workflow engine (Taverna, VisTrails, Dispel4py, …).

You will find more details about chaining in the GeoProcessing document [http://geoprocessing.info/wpsdoc/Concepts#chaining]
and the GeoServer Tutorial [http://geoserver.geo-solutions.it/edu/en/wps/chaining_processes.html].




WPS process implementation with PyWPS

There are several WPS implementations available (GeoServer, COWS, …). In birdhouse, we use the Python implementation PyWPS.
In PyWPS the Word Counter process could look like the following:

You can see the definition of the input and output parameters and the execute() method where the real count_words() function is called. You will find more details about implementing a WPS process in the PyWPS Tutorial [http://pywps.org/docs/].




Using WPS

A WPS service has three operations:


	GetCapabilities: which processes are available


	DescribeProcess: what are the input and output parameters of a specific process


	Execute: run a process with parameters.




The following diagram shows these operations:

[image: ../_images/wps_usage.png]
To call these process one can use simple HTTP request with key/value pairs:


	GetCapabilites request:

http://localhost:8094/wps?&request=GetCapabilities&service=WPS&version=1.0.0







	DescribeProcess request for wordcount process:

http://localhost:8094/wps?&request=DescribeProcess&service=WPS&version=1.0.0&identifier=wordcount







	Exceute request:

http://localhost:8094/wps?request=Execute&service=WPS&version=1.0.0&identifier=wordcount
                        &DataInputs=text=http://birdhouse.readthedocs.org/en/latest/index.html









A process can be run synchronously or asynchronously:


	sync: You make a HTTP request and you need to wait until the request returns with a response (or timeout). This is only useful for short-running processes.


	async: You make a HTTP request and you get immediately a response document. This document gives you a link to a status document which you need to poll until the process has finished.




Processes can be run with simple HTTP get-requests (as shown above) and also with HTTP post-requests. In the later case XML documents are exchanged with the
communication details (process, parameters, …).

For more details see the following WPS Tutorial [http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials/GEOSS_Provider_Tutorials/Web_Processing_Service_Tutorial_for_GEOSS_Providers/Section_2:_Introduction_to_WPS].

There are also some IPython notebooks [http://nbviewer.jupyter.org/github/bird-house/birdhouse-docs/tree/master/notebooks/tutorial/] which show the usage of WPS.




Calling Word Counter with Birdy

Now, we are using Birdy [http://birdy.readthedocs.io/en/latest/] wps command line client to access the wordcount process.

Which proccess are available (GetCapabilities):

$ birdy -h
usage: birdy [-h] <command> [<args>]

optional arguments:
  -h, --help            show this help message and exit

command:
  List of available commands (wps processes)

  {chomsky,helloworld,inout,ultimatequestionprocess,wordcount}
                      Run "birdy <command> -h" to get additional help.





What input and output parameters does wordcount have (DescribeProcess):

$ birdy wordcount -h
usage: birdy wordcount [-h] --text [TEXT] [--output [{output} [{output} ...]]]

optional arguments:
  -h, --help            show this help message and exit
  --text [TEXT]         Text document: URL of text document, mime
                      types=text/plain
  --output [{output} [{output} ...]]
                      Output: output=Word count result, mime
                      types=text/plain (default: all outputs)





Run wordcount with a text document (Execute):

$ birdy wordcount --text http://birdhouse.readthedocs.org/en/latest/index.html
Execution status: ProcessAccepted
Execution status: ProcessSucceeded
Output:
output=http://localhost:8090/wpsoutputs/emu/output-37445d08-cf0f-11e4-ab7e-68f72837e1b4.txt






Hello World WPS (emu):


	Emu Example with Docker [https://emu.readthedocs.io/en/latest/tutorial.html#tutorial]







Create a conda package


Todo

How to create a conda package






Python syntax:

"""Python WPS execute"""

from owslib.wps import WebProcessingService, monitorExecution
from os import system





Footnotes


	1

	What is WPS? - http://geoprocessing.info/wpsdoc/Concepts#what
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Climate Indices (finch):

WPS finch is providing services to calculate climate indices widely used in climate change adaptation planing processes.

Have a look on the examples of the finch documentation:
https://pavics-sdi.readthedocs.io/projects/finch/en/latest/notebooks/index.html





            

          

      

      

    

  

  
    
    
    Hydrological models (raven):
    

    

    
 
  

    
      
          
            
  
Hydrological models (raven):

WPS raven is providing hydrological models for e.g. hydro-power controlling and sustainable planing

Have a look on the examples of the raven documentation:
https://pavics-raven.readthedocs.io/en/latest/notebooks/index.html
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Server administration



	birdhouse installation

	birdhouse administration
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birdhouse installation



	Requirements


	Installing from source


	Nginx, gunicorn and supervisor


	Using birdhouse with Docker







Warning

This section is outdated …



Birdhouse consists of several components like Malleefowl [http://malleefowl.readthedocs.io/en/latest/] and Emu [http://emu.readthedocs.io/en/latest/]. Each of them can be installed individually.
The installation is done using the Python-based build system Buildout.
Most of the dependencies are maintained in the Anaconda Python distribution.
For convenience, each birdhouse component has a Makefile [https://birdhousebuilderbootstrap.readthedocs.io/en/latest/usage.html#makefile]
to ease the installation so you don’t need to know how to call the Buildout build tool.


Requirements

Birdhouse uses Anaconda Python distribution for most of the dependencies. If Anaconda is not already installed, it will be installed during the installation process. Anaconda has packages for Linux, MacOSX and Windows. But not all packages used by birdhouse are already available in the default package channel of Anaconda. The missing packages are supplied by birdhouse on Binstar. But we currently maintain only packages for Linux 64-bit and partly for MacOSX.

So the short answer to the requirements is: you need a Linux 64-bit installation.

Birdhouse is currently used on Ubuntu 14.04 and CentOS 6.x. It should also work on Debian, LinuxMint and Fedora.

Birdhouse also installs a few system packages using apt-get on Debian based distributions and yum on RedHat/CentOS based distributions. For this you need a user account with sudo permissions. Installing system packages can be done in a separate step. So your installation user does not need any special permissions. All installed files will go into a birdhouse Anaconda environment in the home folder of the installation user.




Installing from source

The installation of birdhouse components from source is done with some few commands. Here is an example for the Emu WPS service:

$ git clone https://github.com/bird-house/emu.git
$ cd emu
$ make clean install
$ make start
$ firefox http://localhost:8094/wps





All the birdhouse components follow the same installation pattern. If you want to see all the options of the Makefile then type:

$ make help





You will find more information about these options in the Makefile documentation [https://birdhousebuilderbootstrap.readthedocs.io/en/latest/usage.html#makefile].

Read the documention of each birdhouse component for the details of the installation and how to configure the components. The birdhouse bootstrap documentation [https://birdhousebuilderbootstrap.readthedocs.io/en/latest/index.html#introduction] gives some examples [https://birdhousebuilderbootstrap.readthedocs.io/en/latest/examples.html#examples] of the different ways of making the installation.

On the WPS client side we have:


	Phoenix [http://pyramid-phoenix.readthedocs.io/en/latest/]: a Pyramid web application.


	Birdy [http://birdy.readthedocs.io/en/latest/]: a simple WPS command line tool.




On the WPS server side we have:


	Malleefowl [http://malleefowl.readthedocs.io/en/latest/]: provides base WPS services to access data.


	Flyingpigeon [http://flyingpigeon.readthedocs.io/en/latest/]: provides WPS services for the climate impact community.


	Hummingbird [http://birdhouse-hummingbird.readthedocs.io/en/latest/]: provides WPS services for CDO and climate metadata checks.


	Emu [http://emu.readthedocs.io/en/latest/]: just some WPS processes for testing.







Nginx, gunicorn and supervisor

Birdhouse sets up a PyWPS server (and also the Phoenix web application) using Buildout. We use the Gunicorn HTTP application server (similar to Tomcat for Java servlet applications ) to run these web applications with the WSGI interface. In front of the Gunicorn application server, we use the Nginx HTTP server (similar to the Apache web server). All these web services are started/stopped and monitored by a Supervisor service.

See the following image for how this looks like:

[image: _images/WsgiApp.png]
When installing a birdhouse WPS service, you don’t need to care about this setup. This is all done by Buildout and using some extensions provided by birdhouse.

The Makefile of a birdhouse application has convenience targets to start/stop a WPS service controlled by the Supervisor and to check the status:

$ make start    # start wps service
$ make stop     # stop wps service
$ make status   # show status of wps service
Supervisor status ...
/home/pingu/.conda/envs/birdhouse/bin/supervisorctl status
emu                              RUNNING   pid 25698, uptime 0:00:02
malleefowl                       RUNNING   pid 25702, uptime 0:00:02
mongodb                          RUNNING   pid 25691, uptime 0:00:02
nginx                            RUNNING   pid 25699, uptime 0:00:02
phoenix                          RUNNING   pid 25694, uptime 0:00:02
pycsw                            RUNNING   pid 25700, uptime 0:00:02
tomcat                           RUNNING   pid 25693, uptime 0:00:02





You can also use the Supervisor monitor web service which by default is available on port http://localhost:9001/. The Supervisor monitor app looks like in the following screenshot.

[image: _images/supervisor-monitor.png]



Using birdhouse with Docker

An alternative way to install and deploy birdhouse Web Processing Services is by using Docker.
The birdhouse WPS servers are available as a Docker image on Docker Hub [https://hub.docker.com/r/birdhouse/].
See an example on how to use them with the Emu WPS Docker image [https://emu.readthedocs.io/en/latest/tutorial.html#tutorial].
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birdhouse administration



	Set up a birdhouse ecosystem server


	General Remarks


	Prepare Installation


	Get the source code from GitHub


	Run Installation


	Start the Services


	Launching the Phoenix Web App


	Register a service in Phoenix Web App


	Launching a Job


	Changing the default configuration


	Update Phoenix Password






	Backups


	Asking for Support







Warning

This section needs is outdated and needs to be rewritten!




Set up a birdhouse ecosystem server

If you are already familiar with installing single standalone WPS (follow the Installation guides in the documentations of e.g. emu), then you are ready to set up a birdhouse containing flyingpigeon (providing scientific analyses methods), malleefowl (to search and fetch data) and the pheonix (a graphic interface for a web browser including a WMS).


General Remarks


Check the Requirements of your system!

The installation is done as normal user, root rights are causing conflicts.






Prepare Installation

It is recommended to collect the repositories in a separate folder (e.g. birdhouse, but can have a name of your choice):

$ mkdir birdhouse
$ cd birdhouse








Get the source code from GitHub

$ git clone https://github.com/bird-house/flyingpigeon.git
$ git clone https://github.com/bird-house/pyramid-phoenix.git
$ git clone https://github.com/bird-house/malleefowl.git








Run Installation

You can run the installation with default settings.
It will create a conda environment and deploy all required software dependencies there.


Note

Read the changing the default configuration if you want to customize the configuration.



In all of the tree folders (malleefowl, flyingpigeon and pyramid-phoenix) run:

$ make install





This installation will take some minutes to fetch all dependencies and install them into separate conda environments.




Start the Services

in all of the birds run:

$ make start








Launching the Phoenix Web App

If the services are running, you can launch the GUI in a common web browser. By default, phoenix is set to port 8081:

firefox http://localhost:8081





or:

firefox https://localhost:8443/





Now you can log in (upper right corner) with your Phoenix password created previously.
Phoenix is just a graphical interface with no more function than looking nice ;-).




Register a service in Phoenix Web App


Note

Please read the Phoenix documentation [https://pyramid-phoenix.readthedocs.io/en/latest/user_guide.html#]



Your first administration step is to register flyingpigeon as a service.
For that, log in with your phoenix password.
In the upper right corner is a tool symbol to open the settings.
Click on Services and the Register a Service.

Flyingpigeon is per default on port 8093.

The appropriate url is:

http://localhost:8093/wps





Provide service title and name as you like:
* Service Title: Flyingpigeon
* Service Name: flyingpigeon

check Service Type: Web Processing Service (default) and register.

Optionally, you can check Public access?, to allow unregistered users to launch jobs. (NOT recommended)




Launching a Job

Now your birdhouse ecosysem is set up.
The also installed malleefowl is already running in the background and will do a lot of work silently.
There is no need to register malleefowl manually!

Launching a job can be performed as a process (Process menu) or with the wizard. To get familliar with the processes provided by each of the birds, read the approriate documentation for each of the services listed in the overview: [http://birdhouse.readthedocs.io/en/latest/index.html]




Changing the default configuration

You can customize the configuration of the service. Please read the documentation, for example:


	Phoenix documentation [https://pyramid-phoenix.readthedocs.io/en/latest/configuration.html]


	Flyingpigeon documentation [https://flyingpigeon.readthedocs.io/en/latest/configuration.html]




Furthermore, you might change the hostname (to make your service accessible from outside), ESGF-node connection,
the port or the log-level for more/less information in the administrator logfiles.
Here is an example pyramid-phoenix/custom.cfg:

[settings]
hostname = localhost
http-port = 8081
https-port = 8443
log-level = DEBUG
# run 'make passwd' and to generate password hash
phoenix-password = sha256:513....
# generate secret
# python -c "import os; print(''.join('%02x' % ord(x) for x in os.urandom(16)))"
phoenix-secret = d5e8417....30
esgf-search-url = https://esgf-data.dkrz.de/esg-search
wps-url = http://localhost:8091/wps








Update Phoenix Password

To be able to log into the Phoenix GUI once the services are running, it is necessary to generate a password:
go into the pyramid-phoenix folder and run:

$ make passwd





This will automatically write a password hash into pyramid-phoenix/custom.cfg






Backups

See the mongodb documentation [https://docs.mongodb.com/manual/core/backups/] on how to backup the database.
With the following command you can make a dump of the users collection of the Phoenix database:

$ mongodump --port 27027 --db phoenix_db --collection users








Asking for Support

In case of questions or trouble shooting, feel welcome to join
the birdhouse chat [https://gitter.im/bird-house/birdhouse]
and get into contact with the developers directly.
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PyWPS with R

The following shows how you can wrap R software with PyWPS.


Examples of R Birds


	pcic/quail [https://github.com/pacificclimate/quail]


	wps_climdex_gsl.py [https://github.com/pacificclimate/quail/blob/master/quail/processes/wps_climdex_gsl.py]






	pcic/chickadee [https://github.com/pacificclimate/chickadee]


	wps_BCCAQ.py [https://github.com/pacificclimate/chickadee/blob/master/chickadee/processes/wps_BCCAQ.py]











Rpy2

There’s several R-to-python Python libraries but Rpy2 [https://rpy2.github.io/doc/latest/html/index.html] is probably the most well documented and most frequently used. As long as it is installed, a R library can be accessed with importr([package-name]). Since R base and utils are installed with rpy2 you can import them:

from rpy2.robjects.packages import importr
base = importr("base")
utils = importr("utils")





Then you can use functions from that package with package.function_name(). If the R function name has a period . it is replaced with an underscore _ in python.

base.all(True)
base.all_equal("hello","world") # all.equal() in R





You can execute any regular R code as a string passed to robjects.r()

from rpy2 import robjects
count = robjects.r("c(1,2,3)")
robjects.r("all(T)")





You can also access R functions with the syntax robjects.r["function.name"] if you want to avoid the import step.

robjects.r["save"](count, file=output_path)





Install another package with Rpy2 and use the functions form that package…

utils.install_packages("climdex.pcic")
climdex_pcic = importr("climdex.pcic")
climdex_pcic.climdex_gsl(climdexInput, gsl_mode)








I/O

Rpy2 handles R-to-python conversions of LITERAL_DATA_TYPES [https://pywps.readthedocs.io/en/latest/api.html#pywps.inout.literaltypes.LITERAL_DATA_TYPES], but objects of other types may need to be stored in a RDS or Rdata file. RDS files and Rdata files are indistinguishable by mime type when read to the server so their handling has to be done elsewhere in the processes. You can see how it’s handled in PCIC’s quail [https://github.com/pacificclimate/quail/blob/6f89a3f2d2d7effb2ee22bb7e6a8ae1a74c6e6cc/quail/utils.py#L91]. Read the file as a ComplexInput with format:

from pywps import ComplexInput, Format

ComplexInput(
   "r_file",
   "R data file",
   supported_formats=[Format("application/x-gzip", encoding="base64")],
)





… And if your output is an R object you can save that object to an RDS or Rdata file and return it with ComplexOutput:

from pywps import ComplexOutput

ComplexOutput(
  "r_output",
  "R output file",
  supported_formats=[Format("application/x-gzip", extension=".rda", encoding="base64")],
)








Installing Dependencies

You can write a simple script in R, bash, or Python to automate installation of R package dependencies. devtools::install_version() is used to pin versions in PCIC’s quail and chickadee. You can take a look at the R script here [https://github.com/pacificclimate/quail/blob/cd60aabcfdcae249921541f6e969de26a2695127/install_pkgs.R].

The script reads from a file similar to requirements.txt for Python dependencies:

r_requirements.txt:

PCICt==0.5.4.1
climdex.pcic==1.1.11








Dockerfile

To install Rpy2, R needs to be installed already. A good base image for R is rocker/r-ver [https://hub.docker.com/r/rocker/r-ver] and you can install Python on top of it. Check out the pcic/quail Dockerfile [https://github.com/pacificclimate/quail/blob/master/Dockerfile] as an example.
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Publications



	Talks and articles


	References







Talks and articles

Articles, book sections and conference proceedings and presentations related to the birdhouse projects:

2019:


	WPS Deployment at CORDEX Copernicus Workshop, Copenhagen [https://github.com/cehbrecht/wps-talk-copernicus-cordex-dmi-meeting-2019/blob/master/WPS-Deployment-Talk.pdf]


	UN GIS Initiative Workshop at FOSS4G Bucharest [https://github.com/nilshempelmann/presentations/raw/master/birdhouse-foss4g-2019/Hempelmann_foss4g2019.pdf]




2018:


	Birdhouse in ISPRS photogrammetry and remote-sensing [https://www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XLII-4-W8/43/2018/]  [ELH+18]


	FOSS4G 2018 in Dar-Es-Salaam [https://github.com/nilshempelmann/presentations/blob/master/birdhouse-foss4g-2018/Hempelmann_foss4g2018.pdf]


	Open Climate GIS and Birdhouse at Pangeo Developer Workshop, 2018 [https://medium.com/pangeo/the-2018-pangeo-developers-workshop-1be359dac33c]


	IGARSS 2018 [https://www.igarss2018.org/Papers/viewpapers.asp?papernum=3632]


	D-GEO Days, 2018 [https://github.com/nilshempelmann/presentations/blob/master/birdhouse-D-GEO/main.pdf]


	GIZ Fachtagung, 2018 [https://github.com/nilshempelmann/presentations/blob/master/birdhouse-fata2018/main.pdf]


	Copernicus/Birdhouse at EGU 2018, Vienna [https://presentations.copernicus.org/EGU2018-6491_presentation.pdf]


	Flyingpigeon in Computes and Geosciences, January 2018 [HEAC+18]




2017:


	Birdhouse in LSDMA book, 2017 [https://publikationen.bibliothek.kit.edu/1000071931] [JMS17]


	UNCCC Subgroup 2017 in Kigali [https://github.com/nilshempelmann/presentations/blob/master/birdhouse-UNFCCC/CCNUCC_Kigali2017.pdf]




2016:


	AGU 2016 in San Francisco [http://www.crim.ca/media/publication/fulltext/agu2016_presentation_short_ouranos.pdf]


	ESGF F2F 2016 in Washington [https://github.com/cehbrecht/birdhouse-esgf-f2f-2016/blob/master/birdhouse-esgf-f2f-2016_dkrz.pdf]


	FOSS4G 2016 in Bonn [https://github.com/nilshempelmann/presentations/blob/master/birdhouse-foss4g-2016/Hempelmann_foss4g2016.pdf]


	EGI Workshop 2016 in Amsterdam [https://github.com/cehbrecht/birdhouse-talk-egi-2016/blob/master/birdhouse-talk-egi-2016.pdf]


	EGU 2016 in Vienna [https://github.com/cehbrecht/birdhouse-talk-egu-2016/blob/master/EGU-Processing-DKRZ.pdf]


	ICRC-CORDEX 2016 [https://github.com/nilshempelmann/presentations/blob/master/Hempelmann_CORDEX2016_datatoinformation.pdf]


	Model Animation LSCE


	Talk on USGS WebEx 2016/02/18 [https://my.usgs.gov/confluence/pages/viewpage.action?pageId=542482181]




2015:


	Paris Coding Spring 2015 at IPSL [https://github.com/cehbrecht/birdhouse-talk-coding-sprint-ipsl-2015/blob/master/birdhouse-architecture.pdf]




2014:


	EGI Community Forum 2014 at Helsinki [https://indico.egi.eu/indico/event/1994/session/23/contribution/134]


	Prag


	Optimization of data life cycles [JGG+14]




2013:


	Gerics Hamburg User-Developer Workshop
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Project examples



	PAVICS


	COPERNICUS


	OGC-Testbeds






The birdhouse framework is modular organized to enable a flexible architecture design depending on the projects needs. Due to the OCG Standard, software components non-birdhouse components can be combined for interoperability. Here are some examples of real projects to show the flexibility and potential of the birdhouse framework.


PAVICS


	PAVICS [https://ouranosinc.github.io/pavics-sdi/]: Platform for climate analysis and visualization by Ouranos [https://www.ouranos.ca/] and CRIM [https://www.crim.ca/en], Canada.


	PAVICS-Hydro [https://medium.com/birdhouse-newsletter/web-processing-services-for-hydrological-modeling-7b5eb5c426ed] : Additional services for PAVICS [https://ouranosinc.github.io/pavics-sdi/] allowing users to perform hydrological modeling and analysis.






	Backend - PAVICS Node
	Data storage

	Indexation

	Climate Analytic Processes with Birdhouse

	Authentication and authorization

	Gridded data visualization










Backend - PAVICS Node

[image: images/PAVICS_architecture.png]
PAVICS nodes are data, compute and index endpoints accessed through the PAVICS platform or external clients. The Node service is the backend that provides data storage, metadata harvesting, indexation and discovery of local and federated data, user authentication and authorization, server registration and management. The node service is therefore composed of several services that are briefly described below, accompanied by links to the full documentation of each individual building block.

The backend of PAVICS-SDI is built entirely with Free and Open Source Software. All of the backend projects (source code and documentation) are open to be inspected, built upon, or contributed to.


Data storage

Data is stored on two different servers: THREDDS for gridded netCDF data, and GeoServer for GIS features (region polygons, river networks).


	THREDDS
	The Thematic Real-time Environmental Distributed Data Services (THREDDS [https://www.unidata.ucar.edu/software/thredds/current/tds/]) is a server system for providing scientific data and metadata access through various online protocols. The PAVICS platform relies on THREDDS to provide access to all netCDF data archives, as well as output files created by processes. The code is hosted on this GitHub repository [https://github.com/Unidata/thredds]. THREDDS support direct file access as well as the OPeNDAP protocol, which allows the netCDF library to access segments of the hosted data without downloading the entire file. Links to files archived on THREDDS are thus used as inputs to WPS processes. File content cannot however be directly displayed by the frontend and require an intermediary (see ncWMS).



	GeoServer
	GeoServer [http://geoserver.org/about/] is an OGC compliant server system built for viewing, editing, and presenting geospatial data. PAVICS uses GeoServer as its database for vector geospatial information, such as administrative regions, watersheds and river networks. The frontend sends requests for layers that can be overlayed on the map canvas. See the GeoServer documentation [http://docs.geoserver.org/] for more information on its capabilities.








Indexation

Although information about file content is stored in the netCDF metadata fields, accessing and reading those fields one by one takes a considerable amount of time. The strategies used here mimic those used by ESGF, and comprises running a crawler over all netCDF files hosted on THREDDS, extracting relevant metadata and storing them in a SOLR [http://lucene.apache.org/solr/] database. Search queries are thus directed at SOLR, which returns a list of links matching the search terms. The crawler is part of the PAVICS-DataCatalog [https://github.com/Ouranosinc/PAVICS-DataCatalog] library.


	SOLR
	SOLR [http://lucene.apache.org/solr/] is a search platform part of the Apache Lucene project. It is used in this project for its faceted search capability. Search queries are relayed from the UI or WPS processes to the SOLR database, which returns a json file with the links to matching files.



	PAVICS-DataCatalog
	PAVICS-DataCatalog [https://github.com/Ouranosinc/PAVICS-DataCatalog] is a database system for storing and serving information about available climate data.








Climate Analytic Processes with Birdhouse

The climate computing aspect of PAVICS is largely built upon the many components developed as part of the Birdhouse Project [https://github.com/bird-house/birdhouse-docs/blob/master/slides/birdhouse-architecture/birdhouse-architecture.pdf]. The goal of Birdhouse is to develop a collection of easy-to-use Web Processing Service (WPS) servers providing climate analytic algorithms. Birdhouse servers are called ‘birds’, each one offering a set of individual processes:


	Birdhouse/Finch
	Provides access to a large suite of climate indicators, largely inspired by `ICCLIM`_.
Finch Official Documentation [https://finch.readthedocs.io/en/latest/]



	Raven
	Provides hydrological modeling capability using the Raven [http://raven.uwaterloo.ca/] framework, along with model calibration utilities, regionalization tools, hydrological indicators and frequency analysis.



	Birdhouse/Malleefowl
	Provides processes to access ESGF data nodes and THREDDS catalogs, as well as a workflow engine to string different processes together.
Malleefowl Official Documentation [https://malleefowl.readthedocs.io/en/latest/]



	Birdhouse/Flyingpigeon
	Provides a wide array of climate services including indices computation, spatial analogs, weather analogs, species distribution model, subsetting and averaging, climate fact sheets, etc. FlyingPigeon is the sand box for emerging services, which eventually will make their way to more stable and specialized birds.
Flyingpigeon Official Documentation [https://flyingpigeon.readthedocs.io/en/latest/]



	Birdhouse/Hummingbird
	Provides access to climate Data Operators (CDO [https://code.mpimet.mpg.de/projects/cdo/]) functions and compliance-checker for netCDF files.
Hummingbird Official Documentation [https://birdhouse-hummingbird.readthedocs.io/en/latest/]





Virtually all individual processes ingest and return netCDF files (or OPeNDAP links), such that one process’ output can be used as the input of another process. This lets scientist create complex workflows. By insisting that process inputs and outputs comply with the CF-Convention, we make sure that data is accompanied by clear and unambiguous metadata.




Authentication and authorization

Access to files and services is controlled by a security proxy called `Twitcher`_, also part of Birdhouse. Upon login, the proxy issues access tokens that allow users to access services behind the proxy. CRIM developed a Twitcher extension called Magpie [https://github.com/Ouranosinc/Magpie] that provides a higher level of granularity for service access.


	Twitcher
	Proxy service issuing access tokens necessary to run WPS processes or any other OWS service.



	Magpie
	Manages user/group/resource permissions for services behind Twitcher.








Gridded data visualization

The UI can display 2D netCDF fields by making a request to a ncWMS [https://reading-escience-centre.github.io/ncwms/] server. The UI will specify which time step of which file to map, and ncWMS [https://reading-escience-centre.github.io/ncwms/] will fetch the data from the THREDDS server, then convert the array into an image embedded into a WMS response. This conversion requires a mapping of numerical value to a color scale: a colormap and min/max values. The colormap is defined by the user through the UI,   while default min/max values are stored in our SOLR [http://lucene.apache.org/solr/] database by the metadata crawler. Users may also specify min/max values directly within the UI.


	ncWMS
	ncWMS [https://reading-escience-centre.github.io/ncwms/] is an implementation of the OGC’s Web Mapping Service (WMS) specifically built for multidimensional gridded data such as the netCDF format. The PAVICS platform uses it to convert gridded netCDF data layers from a file or an OPeNDAP link to an image that can be accessed through WMS GetMap requests. See this reference paper [https://doi.org/10.1016/j.envsoft.2013.04.002] for more information.












COPERNICUS


	CP4CDS: Climate Projects for the Climate Data Store [https://cds.climate.copernicus.eu/] (part of the European Union’s Copernicus Climate Change Service [https://climate.copernicus.eu/]).







OGC-Testbeds


Todo

Add references to OGC testbed.




	OGC Testbed 13: Enhancement of scheduling services


	OGC Testbed 14: Enhancement of security
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Backend - PAVICS Node

[image: ../../../../../_images/PAVICS_architecture.png]
PAVICS nodes are data, compute and index endpoints accessed through the PAVICS platform or external clients. The Node service is the backend that provides data storage, metadata harvesting, indexation and discovery of local and federated data, user authentication and authorization, server registration and management. The node service is therefore composed of several services that are briefly described below, accompanied by links to the full documentation of each individual building block.

The backend of PAVICS-SDI is built entirely with Free and Open Source Software. All of the backend projects (source code and documentation) are open to be inspected, built upon, or contributed to.


Data storage

Data is stored on two different servers: THREDDS for gridded netCDF data, and GeoServer for GIS features (region polygons, river networks).


	THREDDS
	The Thematic Real-time Environmental Distributed Data Services (THREDDS [https://www.unidata.ucar.edu/software/thredds/current/tds/]) is a server system for providing scientific data and metadata access through various online protocols. The PAVICS platform relies on THREDDS to provide access to all netCDF data archives, as well as output files created by processes. The code is hosted on this GitHub repository [https://github.com/Unidata/thredds]. THREDDS support direct file access as well as the OPeNDAP protocol, which allows the netCDF library to access segments of the hosted data without downloading the entire file. Links to files archived on THREDDS are thus used as inputs to WPS processes. File content cannot however be directly displayed by the frontend and require an intermediary (see ncWMS).



	GeoServer
	GeoServer [http://geoserver.org/about/] is an OGC compliant server system built for viewing, editing, and presenting geospatial data. PAVICS uses GeoServer as its database for vector geospatial information, such as administrative regions, watersheds and river networks. The frontend sends requests for layers that can be overlayed on the map canvas. See the GeoServer documentation [http://docs.geoserver.org/] for more information on its capabilities.








Indexation

Although information about file content is stored in the netCDF metadata fields, accessing and reading those fields one by one takes a considerable amount of time. The strategies used here mimic those used by ESGF, and comprises running a crawler over all netCDF files hosted on THREDDS, extracting relevant metadata and storing them in a SOLR [http://lucene.apache.org/solr/] database. Search queries are thus directed at SOLR, which returns a list of links matching the search terms. The crawler is part of the PAVICS-DataCatalog [https://github.com/Ouranosinc/PAVICS-DataCatalog] library.


	SOLR
	SOLR [http://lucene.apache.org/solr/] is a search platform part of the Apache Lucene project. It is used in this project for its faceted search capability. Search queries are relayed from the UI or WPS processes to the SOLR database, which returns a json file with the links to matching files.



	PAVICS-DataCatalog
	PAVICS-DataCatalog [https://github.com/Ouranosinc/PAVICS-DataCatalog] is a database system for storing and serving information about available climate data.








Climate Analytic Processes with Birdhouse

The climate computing aspect of PAVICS is largely built upon the many components developed as part of the Birdhouse Project [https://github.com/bird-house/birdhouse-docs/blob/master/slides/birdhouse-architecture/birdhouse-architecture.pdf]. The goal of Birdhouse is to develop a collection of easy-to-use Web Processing Service (WPS) servers providing climate analytic algorithms. Birdhouse servers are called ‘birds’, each one offering a set of individual processes:


	Birdhouse/Finch
	Provides access to a large suite of climate indicators, largely inspired by `ICCLIM`_.
Finch Official Documentation [https://finch.readthedocs.io/en/latest/]



	Raven
	Provides hydrological modeling capability using the Raven [http://raven.uwaterloo.ca/] framework, along with model calibration utilities, regionalization tools, hydrological indicators and frequency analysis.



	Birdhouse/Malleefowl
	Provides processes to access ESGF data nodes and THREDDS catalogs, as well as a workflow engine to string different processes together.
Malleefowl Official Documentation [https://malleefowl.readthedocs.io/en/latest/]



	Birdhouse/Flyingpigeon
	Provides a wide array of climate services including indices computation, spatial analogs, weather analogs, species distribution model, subsetting and averaging, climate fact sheets, etc. FlyingPigeon is the sand box for emerging services, which eventually will make their way to more stable and specialized birds.
Flyingpigeon Official Documentation [https://flyingpigeon.readthedocs.io/en/latest/]



	Birdhouse/Hummingbird
	Provides access to climate Data Operators (CDO [https://code.mpimet.mpg.de/projects/cdo/]) functions and compliance-checker for netCDF files.
Hummingbird Official Documentation [https://birdhouse-hummingbird.readthedocs.io/en/latest/]





Virtually all individual processes ingest and return netCDF files (or OPeNDAP links), such that one process’ output can be used as the input of another process. This lets scientist create complex workflows. By insisting that process inputs and outputs comply with the CF-Convention, we make sure that data is accompanied by clear and unambiguous metadata.




Authentication and authorization

Access to files and services is controlled by a security proxy called `Twitcher`_, also part of Birdhouse. Upon login, the proxy issues access tokens that allow users to access services behind the proxy. CRIM developed a Twitcher extension called Magpie [https://github.com/Ouranosinc/Magpie] that provides a higher level of granularity for service access.


	Twitcher
	Proxy service issuing access tokens necessary to run WPS processes or any other OWS service.



	Magpie
	Manages user/group/resource permissions for services behind Twitcher.








Gridded data visualization

The UI can display 2D netCDF fields by making a request to a ncWMS [https://reading-escience-centre.github.io/ncwms/] server. The UI will specify which time step of which file to map, and ncWMS [https://reading-escience-centre.github.io/ncwms/] will fetch the data from the THREDDS server, then convert the array into an image embedded into a WMS response. This conversion requires a mapping of numerical value to a color scale: a colormap and min/max values. The colormap is defined by the user through the UI,   while default min/max values are stored in our SOLR [http://lucene.apache.org/solr/] database by the metadata crawler. Users may also specify min/max values directly within the UI.


	ncWMS
	ncWMS [https://reading-escience-centre.github.io/ncwms/] is an implementation of the OGC’s Web Mapping Service (WMS) specifically built for multidimensional gridded data such as the netCDF format. The PAVICS platform uses it to convert gridded netCDF data layers from a file or an OPeNDAP link to an image that can be accessed through WMS GetMap requests. See this reference paper [https://doi.org/10.1016/j.envsoft.2013.04.002] for more information.
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Ideas

In this section we are collection ideas how we could improve our coding and
design in the Birdhouse/WPS context.



	PyWPS Profiles
	Motivation

	Python Mixins

	Python Decorators

	Simple Alternative: Shared Profile Module/Class
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PyWPS Profiles



	Motivation


	Python Mixins


	Python Decorators


	Simple Alternative: Shared Profile Module/Class







Warning

Work in progress.




Motivation

It happens quite often that we have a set of processes with common input (and output) parameters.
In WPS the process signature (inputs+outputs) is called a WPS profile [http://geoprocessing.info/wpsdoc/FAQ#profile].
In the following we show examples how to avoid copy+paste of these process parameters.




Python Mixins

One could use Python mixin classes to define a commonly used profile
which can be adapted by each individual process.

See how a mixin class looks like:

https://www.ianlewis.org/en/mixins-and-python

See notebook examples how it could be used with PyWPS:

https://nbviewer.jupyter.org/github/bird-house/notebooks/blob/master/pywps-profiles/notebooks/process_mixin.ipynb




Python Decorators

We can also use function decorator to define a WPS profile for PyWPS.

See how a function decorator looks like:

https://krzysztofzuraw.com/blog/2016/python-class-decorators.html

Here are some notebook examples how it could be used with PyWPS:


	notebooks: https://nbviewer.jupyter.org/github/bird-house/notebooks/blob/master/pywps-profiles/notebooks/process_decorator.ipynb


	Emu subset with ESGF-API: https://github.com/bird-house/emu/blob/esgfwps/emu/processes/wps_esgf_subset.py







Simple Alternative: Shared Profile Module/Class

Relatively few developers will be familiar with the concepts of mixins and decorators.
In other words, it might look a bit too much like magic.
We could also simply create a module with all the common inputs and outputs used
throughout the different WPS processes (wpsio.py).
For a given Process definition, one then just import wpsio and refer to the objects
in the inputs and outputs fields of the Process.init method.

See for example:

https://github.com/Ouranosinc/raven/blob/master/raven/processes/wps_regionalisation.py

Here is a notebook showing this approach which includes also an optional decorator:

https://nbviewer.jupyter.org/github/bird-house/notebooks/blob/master/pywps-profiles/notebooks/process_simple_profile_and_decorator.ipynb







            

          

      

      

    

  

  
    
    
    Release Notes
    

    

    
 
  

    
      
          
            
  
Release Notes



	Niamey (October 2020, v0.10.0)


	Oxford (April 2020, v0.9.0)


	Bucharest (October 2019, v0.8.0)


	San Francisco (May 2019, v0.7.0)


	Washington (December 2018, v0.6.1)


	Dar es Salaam (September 2018, v0.6.0)


	Montréal (March 2018, v0.5.0)


	Bonn (August 2016, v0.4.0)


	Paris (October 2015, v0.3.0)


	Paris (September 2014, v0.2.0)


	Helsinki (May 2014, v0.1.2)


	Vienna (April 2014, v0.1.1)


	Hamburg (December 2013, v0.1.0)







Niamey (October 2020, v0.10.0)

Highlighted Changes:


	Updated FlyingPigeon WPS with improved plot and subset processes.


	Improved cookiecutter template for PyWPS with cruft update.


	Ansible PyWPS playbook with support for Slurm cluster.




Released Tools:


	Twitcher WPS Proxy: 0.6.0 [https://github.com/bird-house/twitcher/releases/tag/v0.6.0]


	Ansible Playbook for PyWPS 0.4.0 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/v0.4.0]


	Ansible Playbook for Twitcher 0.1.0 [https://github.com/bird-house/ansible-twitcher-playbook/releases/tag/v0.1.0]


	Cookiecutter Template for PyWPS 0.5.0 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.5.0]


	Birdy WPS Client: 0.6.9 [https://github.com/bird-house/birdy/releases/tag/v0.6.9]




Released WPS services:


	Emu WPS: 0.12.0 [https://github.com/bird-house/emu/releases/tag/v0.12.0]


	FlyingPigeon WPS: 1.6.0 [https://github.com/bird-house/flyingpigeon/tree/v1.6]


	Finch WPS: 0.5.3 [https://github.com/bird-house/finch/releases/tag/v0.5.3]


	Hummingbird WPS: 0.9.0 [https://github.com/bird-house/hummingbird/releases/tag/v0.9.0]




Maintained Apps with Buildout:


	Phoenix Web App: 0.11.0 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.11.0]







Oxford (April 2020, v0.9.0)

Highlighted Changes:


	Keycloak support in Twitcher and Phoenix.




Released Tools:


	Twitcher WPS Proxy: 0.6.0 [https://github.com/bird-house/twitcher/releases/tag/v0.6.0]


	Ansible Playbook for PyWPS 0.3.0 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/v0.3.0]


	Ansible Playbook for Twitcher 0.1.0 [https://github.com/bird-house/ansible-twitcher-playbook/releases/tag/v0.1.0]


	Cookiecutter Template for PyWPS 0.4.2 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.4.2]


	Birdy WPS Client: 0.6.9 [https://github.com/bird-house/birdy/releases/tag/v0.6.9]




Released WPS services:


	Emu WPS: 0.11.1 [https://github.com/bird-house/emu/releases/tag/v0.11.1]


	FlyingPigeon WPS: 1.5.1 [https://github.com/bird-house/flyingpigeon/releases/tag/v1.5.1]


	Finch WPS: 0.5.1 [https://github.com/bird-house/finch/releases/tag/v0.5.1]


	Hummingbird WPS: 0.9.0 [https://github.com/bird-house/hummingbird/releases/tag/v0.9.0]




Maintained Apps with Buildout:


	Phoenix Web App: 0.11.0 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.11.0]







Bucharest (October 2019, v0.8.0)

PyWPS was present at FOSS4G 2019 in Bucharest [https://2019.foss4g.org/].

Highlighted Changes:


	Skipped buildout in Twitcher.


	Skipped conda handling in Makefile.


	Working on OAuth support in Twitcher and birdy.


	Released OWSLib extension for ESGF compute API.




Released Birds:


	Twitcher WPS Proxy: 0.5.2 [https://github.com/bird-house/twitcher/releases/tag/v0.5.2]


	Ansible Playbook for PyWPS 0.2.2 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/v0.2.2]


	Cookiecutter Template for PyWPS 0.4.1 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.4.1]


	Birdy WPS Client: 0.6.5 [https://github.com/bird-house/birdy/releases/tag/v0.6.5]


	Emu WPS: 0.11.0 [https://github.com/bird-house/emu/releases/tag/v0.11.0]


	FlyingPigeon WPS: 1.5 [https://github.com/bird-house/flyingpigeon/releases/tag/v1.5]


	Finch WPS: 0.2.5 [https://github.com/bird-house/finch/releases/tag/v0.2.5]


	Hummingbird WPS: 0.8.0 [https://github.com/bird-house/hummingbird/releases/tag/v0.8.0]


	Malleefowl WPS: 0.9.0 [https://github.com/bird-house/malleefowl/releases/tag/v0.9.0]


	OWSLib extension for ESGF: 0.2.0 [https://github.com/bird-house/OWSLib-esgfwps/releases/tag/v0.2.0]




Maintained Birds with Buildout:


	Phoenix Web App: 0.10.0 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.10.0]




New Birds in the making:


	Kingfisher: https://github.com/bird-house/kingfisher


	Black Swan: https://github.com/bird-house/blackswan


	Eggshell: https://github.com/bird-house/eggshell


	Pelican: https://github.com/bird-house/pelican







San Francisco (May 2019, v0.7.0)

Highlighted Changes:


	All released birds support only Python >3.6.


	Support for the ESGF WPS profile [https://github.com/ESGF/esgf-compute-api]
with a Pelican WPS demo and an OWSLib extension.


	Support for MetaLink [https://pywps.readthedocs.io/en/latest/process.html#returning-multiple-files]
in Birdy and PyWPS to return multiple files as WPS output.


	Release of Finch [https://finch.readthedocs.io/en/latest/], a WPS for climate indicators.




Released Birds:


	Ansible Playbook for PyWPS 0.2.1 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/v0.2.1]


	Cookiecutter Template for PyWPS 0.4.0 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.4.0]


	Birdy WPS Client: 0.6.0 [https://github.com/bird-house/birdy/releases/tag/v0.6.0]


	Emu WPS: 0.10.0 [https://github.com/bird-house/emu/releases/tag/v0.10.0]


	FlyingPigeon WPS: 1.4.1 [https://github.com/bird-house/flyingpigeon/releases/tag/v1.4.1]


	Finch WPS: 0.2.0 [https://github.com/bird-house/finch/releases/tag/v0.2]


	Hummingbird WPS: 0.7.0 [https://github.com/bird-house/hummingbird/releases/tag/v0.7.0]


	Malleefowl WPS: 0.8.0 [https://github.com/bird-house/malleefowl/releases/tag/v0.8.0]




Maintained Birds with Buildout:


	Phoenix Web App: 0.9.0 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.9.0]


	Twitcher WPS Proxy: 0.4.0 [https://github.com/bird-house/twitcher/releases/tag/v0.4.0]




New Birds in the making:


	Kingfisher: https://github.com/bird-house/kingfisher


	Black Swan: https://github.com/bird-house/blackswan


	Eggshell: https://github.com/bird-house/eggshell


	Pelican: https://github.com/bird-house/pelican


	OWSLib extension for ESGF: https://github.com/bird-house/OWSLib-esgfwps







Washington (December 2018, v0.6.1)

Birdhouse was present at the
AGU 2018 [https://fallmeeting.agu.org/2018/]
and
ESGF Face to Face 2018 [https://esgf.llnl.gov/2018-F2F.html]
both in Washington D.C.

Highlighted Changes:


	Improved Birdy WPSClient as a pythonic library for WPS client with support for Jupyter Notebooks.


	Converted Malleefowl and FlyingPigeon to new deployment layout without buildout.


	New birds: Finch WPS for Climate Indicators and Kingfisher for Earth Observation Data Analysis.


	FlyingPigeon has been reborn as the Curious Climate Explorer. Most of its original functionallity
has moved to other birds: BlackSwan, Kingfisher and Finch.




Released Birds:


	Ansible Playbook for PyWPS 0.2.0 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/v0.2.0]


	Cookiecutter Template for PyWPS 0.3.1 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.3.1]


	Birdy WPS Client: 0.5.0 [https://github.com/bird-house/birdy/releases/tag/v0.5.0]


	Emu WPS: 0.9.1 [https://github.com/bird-house/emu/releases/tag/v0.9.1]


	Hummingbird WPS: 0.6.1 [https://github.com/bird-house/hummingbird/releases/tag/v0.6.1]


	Malleefowl WPS: 0.7.0 [https://github.com/bird-house/malleefowl/releases/tag/v0.7.0]




Maintained Birds with Buildout:


	Phoenix Web App: 0.8.3 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.8.3]


	Twitcher WPS Proxy: 0.3.8 [https://github.com/bird-house/twitcher/releases/tag/v0.3.8]




New Birds in the making:


	FlyingPigeon (reborn): https://github.com/bird-house/flyingpigeon


	Kingfisher: https://github.com/bird-house/kingfisher


	Finch: https://github.com/bird-house/finch


	Black Swan: https://github.com/bird-house/blackswan


	Eggshell: https://github.com/bird-house/eggshell







Dar es Salaam (September 2018, v0.6.0)

Birdhouse was present at the FOSS4G 2018 in Dar es Salaam [https://2018.foss4g.org/].

Highlighted Changes:


	Ansible playbook to install PyWPS applications.


	Skipped Buildout deployment … not all birds are converted yet.


	Updated Cookiecutter template for new deployment.


	Using PyWPS OpenDAP support.


	Initial version of Birdy native client.




Released Birds:


	Ansible Playbook for PyWPS 0.1.0 [https://github.com/bird-house/ansible-wps-playbook/releases/tag/0.1.0]


	Cookiecutter Template for PyWPS 0.3.0 [https://github.com/bird-house/cookiecutter-birdhouse/releases/tag/v0.3.0]


	Birdy WPS Client: 0.4.0 [https://github.com/bird-house/birdy/releases/tag/v0.4.0]


	Emu WPS: 0.9.0 [https://github.com/bird-house/emu/releases/tag/v0.9.0]


	Hummingbird WPS: 0.6.0 [https://github.com/bird-house/hummingbird/releases/tag/v0.6.0]




Maintained Birds with Buildout:


	Phoenix Web App: 0.8.2 [https://github.com/bird-house/pyramid-phoenix/releases/tag/v0.8.2]


	Twitcher WPS Proxy: 0.3.8 [https://github.com/bird-house/twitcher/releases/tag/v0.3.8]


	Flyingpigeon WPS: 1.2.1 [https://github.com/bird-house/flyingpigeon/releases/tag/v.1.2.1]


	Malleefowl WPS: 0.6.8 [https://github.com/bird-house/malleefowl/releases/tag/v0.6.8]




New Birds in the making:


	Black Swan: https://github.com/bird-house/blackswan


	Eggshell: https://github.com/bird-house/eggshell







Montréal (March 2018, v0.5.0)

We had a workshop in Montréal [https://medium.com/birdhouse-newsletter/april-2018-74c8914648d9] with CRIM and Ouranos.

Highlighted Changes:


	Birdhouse has a Logo :)


	A Cookiecutter [http://cookiecutter-birdhouse.readthedocs.io/en/latest/] template for Birdhouse WPS birds is available.


	A new WPS Bird Black Swan [https://github.com/bird-house/blackswan] for extreme weather event assessments is started
by LSCE [https://a2c2.lsce.ipsl.fr/], Paris. This bird is spawned off Flyingpigeon [http://flyingpigeon.readthedocs.io/en/latest/].


	A new Python library, Eggshell [https://eggshell.readthedocs.io/en/latest/], is started to provide common base functionallity
to WPS birds like Flyingpigeon and Black Swan.


	The Twitcher [http://twitcher.readthedocs.io/en/latest/] security proxy supports now X509 certificates for authentication to WPS services.




Released Birds:


	Phoenix 0.8.1 [https://github.com/bird-house/pyramid-phoenix/releases/tag/0.8.1]


	Birdy 0.2.1 [https://github.com/bird-house/birdy/releases/tag/0.2.1]


	Twitcher 0.3.7 [https://github.com/bird-house/twitcher/releases/tag/0.3.7]


	Flyingpigeon 1.2.0 [https://github.com/bird-house/flyingpigeon/releases/tag/1.2.0]


	Hummingbird 0.5.7 [https://github.com/bird-house/hummingbird/releases/tag/0.5.7]


	Malleefowl 0.6.7 [https://github.com/bird-house/malleefowl/releases/tag/0.6.7]


	Emu 0.6.3 [https://github.com/bird-house/emu/releases/tag/0.6.3]




New Birds in the making:


	Black Swan: https://github.com/bird-house/blackswan


	Eggshell: https://github.com/bird-house/eggshell


	Cookiecutter: https://github.com/bird-house/cookiecutter-birdhouse







Bonn (August 2016, v0.4.0)

Birdhouse was present at the FOSS4G 2016 in Bonn [http://2016.foss4g.org/home.html].

Highlighted Changes:


	Leaflet map with time-dimension plugin.


	using twitcher security proxy.


	using conda environments for each birdhouse compartment.


	using ansible to deploy birdhouse compartments.


	added weather-regimes and analogs detection processes.


	allow upload of files to processes.


	updated Phoenix user interface.







Paris (October 2015, v0.3.0)


	updated documents on readthedocs


	OAuth2 used for login with GitHub, Ceda, …


	LDAP support for login


	using ncWMS and adagucwms


	register and use Thredds catalogs as data source


	publish local netcdf files and Thredds catalogs to birdhouse Solr


	qualtiy check processes added (cfchecker, qa-dkrz)


	generation of docker images for each birdhouse component


	using dispel4py as workflow engine in Malleefowl


	using Celery task scheduler/queue to run and monitor WPS processes


	improved Phoenix web client


	using birdy wps command line client







Paris (September 2014, v0.2.0)


	Phoenix UI as WPS client with ESGF faceted search component and a wizard to chain WPS processes


	PyWPS based processing backend with supporting processes of Malleefowl


	WMS service (inculded in Thredds) for visualization of NetCDF files


	OGC CSW catalog service for published results and OGC WPS services


	ESGF data access with wget and OpenID


	Caching of accessed files from ESGF Nodes and Catalog Service


	WPS processes: cdo, climate-indices, ensemble data visualization, demo processes


	IPython environment for WPS processes


	initial unit tests for WPS processes


	Workflow engine Restflow for running processing chains. Currently there is only a simple workflow used: get data with wget - process data.


	Installation based on anaconda and buildout


	buildout recipes (birdhousebuilder) available on PyPI to simplify installation and configuration of multiple WPS server


	Monitoring of all used services (WPS, WMS, CSW, Phoenix) with supervisor


	moved source code and documentation to birdhouse on GitHub







Helsinki (May 2014, v0.1.2)


	presentation of birdhouse at EGI, Helsinki


	stabilized birdhouse and CSC processes


	updated documenation and tutorials







Vienna (April 2014, v0.1.1)


	presentation of birdhouse at EGU, Vienna.


	“quality check” workflow for CORDEX data.







Hamburg (December 2013, v0.1.0)


	First presentation of Birdhouse at GERICS [https://www.climate-service-center.de/] (German Climate Service Center), Hamburg.
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Communication



	Chat-room


	Meetings


	Blog-post


	Newsletter


	Wiki






There are numerous ways to interact with the Birdhouse community,
for example join the chat [https://gitter.im/bird-house/birdhouse] or follow our blog [https://medium.com/birdhouse-newsletter]. Also we are present on several conferences where you can enjoy one of our good presentations [https://birdhouse.readthedocs.io/en/latest/publications.html].


Chat-room

The most easiest way to drop a line to the developers is our Gitter chat [https://gitter.im/bird-house/birdhouse] room.
If you want to have a quick technical question to one of the developers,
or just wants to follow the discussions, feel welcome to join.




Meetings

More complex and real discussions are done regularly in video conferences.
Check out the information for upcoming birdhouse meetings [https://github.com/bird-house/bird-house.github.io/wiki/Meetings].
Here you also find the minutes of previews video conferences and feel welcome to join an upcoming one.




Blog-post

In the blog [https://medium.com/birdhouse-newsletter] you can find interesting articles and information related to birdhouse in general.
We also inform regularly abut the main steps forward in the software development that you can keep track on whats going on in the birdhouse.
If you want to receive a notification of new articles follow birdhouse news on our blog [https://medium.com/birdhouse-newsletter]:


	The IT Landscape for Climate Services [https://medium.com/birdhouse-newsletter/the-it-landscape-for-climate-services-4e21c32c4ffb]


	Cyberinfrastructures for Sustainable Development [https://medium.com/birdhouse-newsletter/cyber-structures-for-sustainable-development-74b3e4deeff1]







Newsletter

To be informed about the main progress in the birdhouse development as well as related information you can subscribe to our newsletter [http://eepurl.com/dGbQ2X].




Wiki

The birdhouse wiki [https://github.com/bird-house/bird-house.github.io/wiki] provides an area for supporting information that frequently
changes and / or is outside the scope of the formal documentation.
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License

Birdhouse is Open Source and released under the Apache License, Version 2.0 [https://opensource.org/licenses/Apache-2.0/].


Copyright [2014-2017] [Carsten Ehbrecht]





Licensed under the Apache License, Version 2.0 (the “License”);

you may not use this file except in compliance with the License.

You may obtain a copy of the License at





http://www.apache.org/licenses/LICENSE-2.0






Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an “AS IS” BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and

limitations under the License.
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Glossary


	Anaconda
	Anaconda Python distribution
	Python distribution for large-scale data processing, predictive analytics, and scientific computing.
https://www.continuum.io/



	Binstar
	Anaconda Server
	Anaconda cloud
	Binstar is a service that allows you to create and manage public and private Anaconda package repositories.
https://anaconda.org/
https://docs.continuum.io/



	Bokeh
	Bokeh is a Python interactive visualization library that targets modern web browsers for presentation. Its goal is to provide elegant, concise construction of novel graphics in the style of D3.js, but also deliver this capability with high-performance interactivity over very large or streaming datasets.
http://bokeh.pydata.org/en/latest/



	Buildout
	Buildout is a Python-based build system for creating, assembling and deploying applications from multiple parts, some of which may be non-Python-based. It lets you create a buildout configuration and reproduce the same software later.
http://www.buildout.org/en/latest/



	CDO
	Climate Data Operators
	CDO is a collection of command line Operators to manipulate and analyse Climate and NWP model Data.
https://code.zmaw.de/projects/cdo



	cfchecker
	The NetCDF Climate Forcast Conventions compliance checker.
https://pypi.python.org/pypi/cfchecker



	climate indice
	A climate index is a calculated value that can be used to describe the state and the changes in the climate system.
http://icclim.readthedocs.io/en/latest/intro.html#climate-indices-label



	CMIP5
	In climatology, the Coupled Model Intercomparison Project (CMIP) is a framework and the analog of the Atmospheric Model Intercomparison Project (AMIP) for global coupled ocean-atmosphere general circulation models.
https://en.wikipedia.org/wiki/Coupled_model_intercomparison_project



	Conda
	The conda command is the primary interface for managing Anaconda installations.
http://conda.pydata.org/docs/index.html



	CORDEX
	The CORDEX vision is to advance and coordinate the science and application of regional climate downscaling through global partnerships.
http://www.cordex.org/



	COWS
	The COWS Web Processing Service (WPS) is a generic web service and offline processing tool developed within the Centre for Environmental Data Archival (CEDA).
http://cows.ceda.ac.uk/cows_wps.html



	CSW
	Catalog Service
	Catalog Service for the Web (CSW), sometimes seen as Catalog Service - Web, is a standard for exposing a catalogue of geospatial records in XML on the Internet (over HTTP). The catalogue is made up of records that describe geospatial data (e.g. KML), geospatial services (e.g. WMS), and related resources.
https://en.wikipedia.org/wiki/Catalog_Service_for_the_Web



	Dispel4py
	Dispel4Py is a Python library for describing abstract workflows for distributed data-intensive applications.
http://www2.epcc.ed.ac.uk/~amrey/VERCE/Dispel4Py/index.html



	Docker
	Docker - An open platform for distributed applications for developers and sysadmins.
https://www.docker.com/



	Docker Hub
	Docker Hub manages the lifecycle of distributed apps with cloud services for building and sharing containers and automating workflows.
https://hub.docker.com/



	Emu
	Emu is a Python package with some test proccess for Web Processing Services.
http://emu.readthedocs.io/en/latest/



	ESGF
	Earth System Grid Federation
	An open source effort providing a robust, distributed data and computation platform, enabling world wide access to Peta/Exa-scale scientific data.
http://esgf.llnl.gov/



	GeoPython
	GitHub organisation of Python projects related to geospatial.
https://geopython.github.io/



	GeoServer
	GeoServer is an open source software server written in Java that allows users to share and edit geospatial data.
http://docs.geoserver.org/stable/en/user/index.html



	GitHub
	GitHub is a web-based Git repository hosting service.
https://github.com/
https://en.wikipedia.org/wiki/GitHub



	Gunicorn
	Gunicorn Green Unicorn is a Python WSGI HTTP Server for UNIX.
http://gunicorn.org/



	Homebrew
	The missing package manager for OS X.
http://brew.sh/



	ICCLIM
	Indice Calculation CLIMate
	ICCLIM (Indice Calculation CLIMate) is a Python library for computing a number of climate indices.
http://icclim.readthedocs.io/en/latest/



	Linuxbrew
	Linuxbrew is a fork of Homebrew, the Mac OS package manager, for Linux.
http://brew.sh/linuxbrew/



	Malleefowl
	Malleefowl is a Python package to simplify the usage of Web Processing Services.
http://malleefowl.readthedocs.io/en/latest/



	NetCDF
	NetCDF (Network Common Data Form) is a set of software libraries and self-describing, machine-independent data formats that support the creation, access, and sharing of array-oriented scientific data.
https://en.wikipedia.org/wiki/NetCDF



	Nginx
	nginx [engine x] is an HTTP and reverse proxy server.
http://nginx.org/



	ocgis
	OpenClimateGIS
	OpenClimateGIS (OCGIS) is a Python package designed for geospatial manipulation, subsetting, computation, and translation of climate datasets stored in local NetCDF files or files served through THREDDS data servers.
https://www.earthsystemcog.org/projects/openclimategis/
https://github.com/NCPP/ocgis



	OGC
	Open Geospatial Consortium
	The Open Geospatial Consortium (OGC) is an international voluntary consensus standards organization, originated in 1994.
https://en.wikipedia.org/wiki/Open_Geospatial_Consortium,
http://www.opengeospatial.org/standards/wps



	OpenID
	OpenID (OID) is an open standard and decentralized protocol by the non-profit OpenID Foundation that allows users to be authenticated by certain co-operating sites (known as Relying Parties or RP) using a third party service.
https://en.wikipedia.org/wiki/OpenID, http://openid.net/



	OWSLib
	OWSLib is a Python package for client programming with Open Geospatial Consortium web service interface standards, and their related content models. OWSLib has WPS client library which is used in Birdhouse to access WPS services.
http://geopython.github.io/OWSLib/,
http://geopython.github.io/OWSLib/#wps



	Phoenix
	Pyramid Phoenix is a web-application build with the Python web-framework pyramid.
Phoenix has a user interface to make it easier to interact with Web Processing Services.
http://pyramid-phoenix.readthedocs.io/en/latest



	PyCSW
	pycsw is an OGC CSW server implementation written in Python. Started in 2010 (more formally announced in 2011), pycsw allows for the publishing and discovery of geospatial metadata, providing a standards-based metadata and catalogue component of spatial data infrastructures.
http://pycsw.org/, https://github.com/geopython/pycsw



	PyPi
	Python Package Index
	The Python Package Index is a repository of software for the Python programming language.
https://pypi.python.org/pypi



	Pyramid
	Pyramid is a Python web framework.
http://www.pylonsproject.org/



	PyWPS
	Python Web Processing Service is an implementation of the Web processing Service standard from Open Geospatial Consortium.
http://pywps.org/



	RestFlow
	RestFlow is a dataflow programming language and runtime engine designed to make it easy for scientists to build and execute computational pipelines.
https://github.com/restflow-org/restflow/wiki



	Supervisor
	Supervisor is a client/server system that allows its users to monitor and control a number of
processes on UNIX-like operating systems.
http://supervisord.org/



	Taverna
	Taverna is an open source and domain-independent Workflow Management System – a suite of tools used to design and execute scientific workflows.
http://www.taverna.org.uk/



	TDS
	THREDDS
	The THREDDS Data Server (TDS) is a web server that provides metadata and data access for scientific datasets, using a variety of remote data access protocols.
http://www.unidata.ucar.edu/software/thredds/current/tds/



	VisTrails
	VisTrails is an open-source scientific workflow and provenance management system that supports data exploration and visualization.
http://www.vistrails.org/index.php/Main_Page



	WMS
	Web Mapping Service
	A Web Map Service (WMS) is a standard protocol for serving georeferenced map images over the Internet that are generated by a map server using data from a GIS database. https://en.wikipedia.org/wiki/Web_Map_Service



	Workflow
	Workflow Management System
	A workflow management system (WfMS) is a software system for the set-up, performance and monitoring of a defined sequence of tasks, arranged as a workflow.
https://en.wikipedia.org/wiki/Workflow_management_system



	WPS
	Web Processing Service
	WPS is an open standard to search and run processes with a simple web-based interface.
See: WPS general usage.



	WSGI
	WSGI is an interface specification by which server and application communicate.
http://wsgi.tutorial.codepoint.net/



	x509
	In cryptography, X.509 is an ITU-T standard for a public key infrastructure (PKI) and Privilege Management Infrastructure (PMI).
https://en.wikipedia.org/wiki/X.509



	XML-RPC
	It’s a spec and a set of implementations that allow software running on disparate operating systems, running in different environments to make procedure calls over the Internet.
http://xmlrpc.scripting.com/default.html
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Useful Links


WPS Documentation


	What is WPS? [http://geoprocessing.info/wpsdoc/Concepts#what]


	WPS on OSGeo Live [http://download.osgeo.org/livedvd/doc-dev/standards/wps_overview.html]


	WPS tutorial [http://wiki.ieee-earth.org/Documents/GEOSS_Tutorials/GEOSS_Provider_Tutorials/Web_Processing_Service_Tutorial_for_GEOSS_Providers/Section_2:_Introduction_to_WPS]


	OGC Web Processing Service Standard [http://www.opengeospatial.org/standards/wps]


	PyWPS Wiki [http://wiki.rsg.pml.ac.uk/pywps/Main_Page]


	GeoServer tutorial [http://geoserver.geo-solutions.it/edu/en/wps/index.html]




Talks:


	The WPS 2.0 standard (preliminary information) [http://www.slideshare.net/Bender82/2014-0715the-wps-20-standardpreliminary?related=2]


	WPS Application Patterns [http://www.slideshare.net/nuest/wps-application-patterns?related=1]


	Using WPS (PyWPS) with Taverna Orchestration [http://www.slideshare.net/JorgeMendesdeJesus/taverna?related=2]


	Pywps a tutorial for beginners and developers [http://www.slideshare.net/JorgeMendesdeJesus/pywps-a-tutorial-for-beginners-and-developers?related=3]


	Zoo presentation foss4g.jp-2011 [http://www.slideshare.net/masarunarazaki/zoo-presentation-foss4gjp2011?related=4]







WPS Software

WPS Server Software:


	PyWPS


	GeoServer - http://docs.geoserver.org/stable/en/user/services/wps/index.html


	Zoo - http://www.zoo-project.org/


	COWS


	Deegree - http://www.deegree.org/


	52 North - http://52north.org/communities/geoprocessing/wps/




WPS Client Software:


	OWSLib Python Client


	OpenLayers WPS Plugin - http://dev.openlayers.org/docs/files/OpenLayers/WPSClient-js.html


	GeoTools WPS Module - http://docs.geotools.org/latest/userguide/unsupported/wps.html


	52 North Java Client - http://52north.org/communities/geoprocessing/wps/index.html


	52 North Javascript Client - http://geoprocessing.demo.52north.org:8080


	WPS Javascript Client by Boundless - https://github.com/boundlessgeo/wps-gui




QGIS Desktop GIS with wps plugins:


	http://www.qgis.org/en/site/


	http://plugins.qgis.org/plugins/wps/


	http://geolabs.fr/plugins.xml




uDig Desktop GIS with wps plugins:


	http://udig.refractions.net/


	https://udig.github.io/docs/user/reference/Using%20the%20WPS%20plugin.html


	https://github.com/52North/uDig-WPS-plugin   (outdated)







WMS Software

WMS server:


	ncWMS2 - http://reading-escience-centre.github.io/edal-java/


	adaguc - http://adaguc.knmi.nl/


	sci-wms - http://sci-wms.github.io/sci-wms/




WMS clients:


	OpenLayers - http://openlayers.org/


	
	Leaflet - http://leafletjs.com/
	
	time dimension - http://apps.socib.es/Leaflet.TimeDimension/examples/










	GeoExt - http://geoext.github.io/geoext2/







Scientific Workflow Tools

Workflow Engines:


	Dispel4py


	RestFlow


	Taverna


	VisTrails


	Kepler - https://kepler-project.org/


	KNIME - http://www.knime.org/




Taverna with WPS:


	http://rsg.pml.ac.uk/wps/generic.cgi?request=GetCapabilities&service=WPS


	https://www.youtube.com/watch?v=JNAtoOejVIo


	https://taverna.incubator.apache.org/introduction/services-in-taverna.html


	https://github.com/myGrid/small-area-estimator


	http://comments.gmane.org/gmane.science.biology.informatics.taverna.user/1415


	http://dev.mygrid.org.uk/wiki/display/developer/SCUFL2




VisTrails with WPS:


	https://github.com/ict4eo/eo4vistrails


	http://proj.badc.rl.ac.uk/cows/wiki/CowsWps/CDOWPSWorkingGroup/WPSAndWorkflows


	http://www.kitware.com/source/home/post/105




Kepler with WPS:


	https://kepler-project.org/users/sample-workflows




Workflows with PyWPS:


	https://github.com/AnnaHomolka/PyWPS/blob/master/doc/tutorial_process_chaining.pdf




Other Workflow Engines:


	http://www.yawlfoundation.org/


	https://en.wikipedia.org/wiki/Scientific_workflow_system


	http://airavata.apache.org/


	http://search.cpan.org/~nuffin/Class-Workflow-0.11/







Scientific Python


	Anaconda - https://www.continuum.io/downloads




Completely free enterprise-ready Python distribution for large-scale
data processing, predictive analytics, and scientific computing


	pandas - http://pandas.pydata.org/




Python Data Analysis Library




Python in Climate Science


	OpenClimateGIS - https://earthsystemcog.org/projects/openclimategis/




OpenClimateGIS is a Python package designed for geospatial
manipulation, subsetting, computation, and translation of climate
datasets stored in local NetCDF files or files served through THREDDS
data servers. [..]


	ICCLIM (i see clim …) - https://github.com/cerfacs-globc/icclim




Python library for climate indices calculation.
Documentation at http://icclim.readthedocs.io/en/latest/




Python Web Frameworks and Utils


	Pyramid - http://www.pylonsproject.org/


	Authomatic - http://peterhudec.github.io/authomatic/


	Bootstrap - http://getbootstrap.com/


	Bootstrap Tutorial - http://www.w3schools.com/bootstrap/default.asp


	Deform - https://github.com/Pylons/deform


	Deform with Bootstrap demo - http://deform2demo.repoze.org/


	Colander - http://docs.pylonsproject.org/projects/colander/en/latest/index.html


	TinyMCE - https://www.tinymce.com/


	Font Awesome - http://fontawesome.io/


	Leaflet - http://leafletjs.com/


	Leaflet TimeDimension - http://apps.socib.es/Leaflet.TimeDimension/examples/







Example WPS Services

List of available Web Processing Services:


	Zoo WPS for PublicaMundi project - http://zoo.dev.publicamundi.eu/cgi-bin/zoo_loader.cgi?service=WPS&version=1.0.0&request=GetCapabilities


	GeoServer Demo WPS - http://demo.opengeo.org/geoserver/wps?request=GetCapabilities&service=WPS


	USGS Geo Data Portal- http://cida.usgs.gov/climate/gdp/process/WebProcessingService


	KNMI climate4impact Portal - http://climate4impact.eu//impactportal/WPS?request=GetCapabilities&service=WPS


	BADC CEDA - http://ceda-wps2.badc.rl.ac.uk/wps?request=GetCapabilities&service=WPS


	delatres - http://dtvirt5.deltares.nl/wps/?Request=GetCapabilities&Service=WPS


	52 North - http://geoprocessing.demo.52north.org:8080/52n-wps-webapp-3.3.1/WebProcessingService?Request=GetCapabilities&Service=WPS


	52 North - http://geoprocessing.demo.52north.org:8080/52n-wps-webapp-3.3.1-gt/WebProcessingService?Request=GetCapabilities&Service=WPS


	ZOO Demo WPS - http://zoo-project.org/cgi-bin/zoo_loader3.cgi?Request=GetCapabilities&Service=WPS


	British Antarctic Survey WPS for Meteorological Data - http://sosmet.nerc-bas.ac.uk:8080/wpsmet/WebProcessingService?Request=GetCapabilities&Service=WPS


	PyWPS Demo - http://apps.esdi-humboldt.cz/pywps/?request=GetCapabilities&service=WPS&version=1.0.0







Alternatives to WPS


	XML-RPC: Simple cross-platform distributed computing, based on the standards of the Internet. - http://xmlrpc.scripting.com/


	Swagger is a simple yet powerful representation of your RESTful API.  - http://swagger.io/







Related Projects


	http://geopython.github.io/


	http://geonode.org/


	http://esgf.llnl.gov/


	http://climate4impact.eu/impactportal/general/index.jsp


	http://adaguc.knmi.nl/


	http://wps-web1.ceda.ac.uk/ui/home


	https://freva.met.fu-berlin.de/


	https://climate.apache.org/
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Example


Todo

This example with Flyingpigeon is outdated.




Data production

WPS is designed to reduce data transport and enables data processing close to the data archive.
Nevertheless, files are stored within birdhouse in a structured way.
For designing a WPS process or process chain, the location of input, output and temporary files are illustrated as follows:

[image: _images/filelocations.png]
Resources, which are already on the local disc system (output by other processes or as locally stored data archives),
are linked into the cache simply with a soft link to avoid data transport and disc space usage.

The locations are defined as follows:


	Resources: Any kind of accessable data such as ESGF, thredd server or files stored on the server-side disc system.


	Cache: ~/birdhouse/var/lib/pywps/cache/ The cache is for external data which are not located on the server side. The files of the cache are separated by the birds performing the data fetch and keep the folder structure of the original data archive. Once a file is already in the cache, the data will not be refetched if a second request is made. The cache can be seen as a local data archive. Under productive usage of birdhouse, this folder is growing, since all requested external data are stored here.


	Working directory: ~/birdhouse/var/lib/pywps/tmp/ Each process is running in a temporary folder (= working directory) which is removed after the process is successfully executed. Like the cache, the working directories are separated by birds. Resource files are linked into the directory.


	Output files: ~/birdhouse/var/lib/pywps/outputs/ The output files are also stored in output folders separated by the birds producing the files. In the case of flyingpigeon, you can get the paths with:




from flyingpigeon import config

output_path = config.output_path()        # returns the output folder path
outputUrl_path = config.outputUrl_path()  # returns the URL address of the output folder





And in some special cases, static files are used (e.g. html files to provide general information).
These files are located in the repository. In the case of flyingpigeon, they are located at: ./flyingpigeon/flyingpigeon/static/

and copied during the installation (or update) to: ~/birdhouse/var/www/






Designing a process

For designing a process it is necessary to know some basic concepts about how data are produced in birdhouse.
The following are some basic explanations to help in developing appropriate processes to provide a
scientific method as a service. The word process is used in the same sense as in the
OGC standard: for any algorithm, calculation or model that either generates new data or transforms some input data into output data,
and can be illustrated as follows:

[image: _images/process_schema_1.png]
The specific nature of web processing services is that processes can be described in a standardised way (see:
Writing a WPS process). In the flyingpigeon repository, the process descriptions are located in:

./flyingpigeon/flyingpigeon/processes





As part of the process description there is an execute function:

def execute(self):
    # here starts the actual data processing
    import pythonlib
    from flyingpigeon import aflyingpigeonlib as afl

    result = afl.nicefunction(indata, parameter1=argument1, parameter2=argument2)

    self.output.setValue( result )





It is a recommended practice to separate the functions (the actual data processing) from the process description.
This creates modularity and enables multiple usage of functions when designing several processes.
The modules in flyingpigeon are located here:

./flyingpigeon/flyingpigeon





Generally, the execution of a process contains several processing steps, where temporary files and memory values are generated.
Birdhouse runs each job in a separate folder, by default situated in:

~/birdhouse/var/lib/pywps/tmp/





This tmp folder is removed after job is successfully executed. To reuse temporary files, it is necessary
to declare them as output files. Furthermore, during execution, there are steps which are necessary
to be successfully performed and a result is called back. If this particular step fails, the whole process should exit with an appropriate error message, while in other cases it is not relevent for producing the final result. The following image shows a theoretical chain of functions:

[image: _images/module_chain.png]
In practice, the functions should be encapsulated in try and except calls and appropriate information
given to the log file or shown as a status message:

	 1
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	from pywps.Process import WPSProcess
import logging
logger = logging.getLogger(__name__)

# set a status message
self.status.set('execution started at : %s ' % dt.now(),5)

try:
    self.status.set('the process is doing something : %s '  % dt.now(),10)
    result = 42
    logger.info('found the answer of life')
except:
    msg = 'This failed but is obligatory for the output. The process stops now!'
    logger.error(msg)
    raise Exception(msg)

try:
    self.status.set('the process is doing something else : %s '  % dt.now(),20)
    interesting = True
    # or generate a temporary file
    logger.info(' Thanks for reading the guidelines ')
except:
    msg = 'This failed but is not obligatory for the output. The process will continue.'
    logger.debug(msg)

try:
    self.status.set('the process is doing something else : %s '  % dt.now(),20)
    interesting = True
    # or generate a temporary file
    logger.info(' Take your time to understand enverything ')
except:
    msg = 'This failed. The process will continue but writes out the reason of the failture'
    logger.exception(msg)


try:
    self.status.set('the process is doing something else : %s '  % dt.now(),20)
    interesting = True
    # or generate a temporary file
    logger.info(' This is the right way to do it  ')
except:
    msg = 'Here comes a warning: Are you sure this is the right way to do it??'
    logger.warn(msg)







The log file then looks like:

tail -f  ~/birdhouse/var/log/pywps/flyingpigeon.log

PyWPS [2016-09-14 11:49:13,819] INFO: Start ocgis module call function
PyWPS [2016-09-14 11:49:13,820] INFO: Execute ocgis module call function
PyWPS [2016-09-14 11:49:13,828] DEBUG: input has Lambert_Conformal projection and can not subsetted with geom
PyWPS [2016-09-14 11:49:13,828] DEBUG: failed for point ['2.356138', ' 48.846450'] Validation failed on the parameter "uri" with the message: Cannot be None
PyWPS [2016-09-14 11:49:13,993] INFO: Start ocgis module call function
PyWPS [2016-09-14 11:49:13,994] INFO: Execute ocgis module call function
PyWPS [2016-09-14 11:49:14,029] INFO: OcgOperations set
PyWPS [2016-09-14 11:49:14,349] INFO: tas as variable dedected
PyWPS [2016-09-14 11:49:14,349] INFO: data_mb  = 0.0417938232422 ; memory_limit = 1660.33984375
PyWPS [2016-09-14 11:49:14,349] INFO: ocgis module call as ops.execute()
PyWPS [2016-09-14 11:49:16,648] INFO: Succeeded with ocgis module call function





Logging information is written to the logfile depending on the ‘log-level’ settings in ~/custom.cfg

Another point to think about when designing a process is the possibility of chaining processes together.
The result of a process can be a final result or be used as an input for another process.
Chaining processes is a common practice but depends on the user you are designing the service for.
Technically, for the development of WPS process chaining, here are a few summary points:


	the functional code should be modular and provide an interface/method for each single task


	provide a wps process for each task


	wps processes can be chained, manually or programmatically, to run a complete workflow


	wps chaining can be done manually, with workflow tools, direct wps chaining or with code scripts


	a complete workflow chain could also be started by a wps process.




[image: _images/wps_chain.png]
In birdhouse, restflow and dispel4py are integrated, and WPS chaining is used in the wizard of phoenix.
This WPS chain fetches data and runs a process (selected by the user) with the
fetched data : http://pyramid-phoenix.readthedocs.io/en/latest/user_guide.html#wizard

Here is a tutorial to follow: Chaining WPS processes.

or:

http://birdhouse.readthedocs.io/en/latest/appendix.html#scientific-workflow-tools
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Frequently Asked Questions



	General Questions


	What is “birdhouse”?


	What is “WPS”?






	Getting Help







General Questions


What is “birdhouse”?

Birdhouse is collection of Python packages to make the usage of Web Processing Services (WPS) easy.
The available packages are used in the climate science community.




What is “WPS”?


	The very short answer
	WPS is the acronym for Web Processing Service.



	The sligthly longer answer
	So, let’s say you have a function (maybe written in Python) which might calculate the “summer days in Finland since 1990”. Then this function has probably input parameters (region, from-date, to-date, NetCDF files, …) and an output (or even more …) which might be just an integer number or a text document or even a nice diagram. Now, you would like to provide this function as a web service, so that other people can call it with just a simple URL like:

http://myhost/wps/identifier=summer_days&region=finland&from=1990





… ok … then you should have a deeper look at this WPS thing.










Getting Help
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pavics-sdi

Power Analytics and Visualization for Climate Science - Spatial Data Infrastructure

Check out the official documentation [https://ouranosinc.github.io/pavics-sdi/].





            

          

      

      

    

  

  
    
    
    Documentation structure
    

    

    
 
  

    
      
          
            
  PAVICS is a research platform dedicated to climate analysis and visualization. It bundles
data search, analytics and visualization services. PAVICS is developped by Ouranos, CRIM and the `birdhouse`_ community and been funded by the CANARIE [http://www.canarie.ca/] research software program.

To get a sense of what the platform can do, check out our JupyterLab [https://pavics.ouranos.ca/jupyter] environment.


Documentation structure

We plan to build extensive documentation for PAVICS. We’re just getting started, but please provide your comments on our issue tracker [https://github.com/Ouranosinc/pavics-sdi/issues].


	Notebooks and tutorials provides step by step instruction on how to use PAVICS. Start here to get a feeling of what can be done.


	Developer Documentation explains how to install and configure the various components and run system tests.


	System Architecture describes the individual components of the system and how they work together.


	Processes documents all available processes on the PAVICS platform.


	Graphical User Interface walks you through the components of the web browser frontend.
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License

Copyright (c) 2017, Ouranos, CRIM
All rights reserved.

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted, provided that the above
copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS” AND THE AUTHOR DISCLAIMS ALL WARRANTIES
WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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Release notes

The pavics-sdi repository only holds the documentation. Although all the individual components of the PAVICS platform are open-source, the code configuring, deploying and linking these components together is in a private repository.  We are planning to remove all sensitive material from this private repository so it can be made public. In the meantime, these release notes are the public facing information tracking the development of the platform.


PAVICS-SDI


1.2.x (2019-06-17)


	Deploy Raven, an hydrological modeling WPS server.


	Moving towards continuous, automated deployment.


	Better config templating.


	Fix for large http requests.







1.1.0 (2019-05-06)


	Adds a JupyterLab interface to the platform. Only a public user is supported.







1.0.0 (2019-03-20)


	Deploy Finch, a library of climate indicators.


	This is a production release, as the backend is considered stable enough to do some actual work.







1.0.0-beta (2017-11-29)


	First official release of the PAVICS Spatial Data Infrastructure system in time for the Canarie demo. Contains all elements from the statement of work, but the frontend does not provide a comfortable user experience. This release is not production ready.
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Support

To report bugs, suggest improvements, or point to missing documentation, please post about them on our issue tracker [https://github.com/Ouranosinc/pavics-sdi/issues].

If you want to get in touch with a human, email us at pavics@ouranos.ca and we’ll be happy to help.
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TODO


Todo

This example with Flyingpigeon is outdated.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/example.rst, line 4.)


Todo

Add PEP8 instructions for more editors: PyCharm, Kate, Emacs, Vim, Spyder.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/guide_dev.rst, line 94.)


Todo

needs to be updated.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/overview.rst, line 55.)


Todo

Describe the relationship between the frontend and Phoenix.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/arch/frontend.rst, line 25.)


Todo

Examine the Birdhouse/Birdhouse-Docs to see if this section can be merged back to it and joined as a submodule here. Birds of interest are listed there.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/configuration.rst, line 166.)


Todo

How to add WPS, WMS, WFS servers to PAVICS.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/data_management.rst, line 100.)


Todo


	Add images for the step-by-step processes


	How to modify the meta data associated with layers (how they appear in the interface)


	Add advice on setting styles with SLD4raster and other tools/advice






(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/geoserver.rst, line 69.)


Todo

Base PAVICS installation is incomplete. The following lines refer to Phoenix instance. Need to specify which birds are needed for a bare installation of PAVICS: Phoenix, FlyingPigeon, Malleefowl, Emu, etc.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/installation.rst, line 59.)


Todo

Update the installation and config with security changes



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/installation.rst, line 200.)


Todo

Document how to run integration tests



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/integration_tests.rst, line 5.)


Todo

How authorizations for services work (the concept)
How to grant users access to data and services



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/dev/permissions.rst, line 25.)


Todo

Take a systematic approach and link to other birds and libraries through intersphinx



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/processes/index.rst, line 18.)


Todo

Review by CRIM.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/provenance/index.rst, line 20.)


Todo

Write tutorial on creating and launching workflows



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/tutorials/index.rst, line 10.)


Todo

Describe how to use the UI to add data to the workspace.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_Ouranosinc_pavics_sdi_git/docs/source/tutorials/searching.rst, line 7.)


Todo

Add ssh tunnel or jupyter console example.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_bird_house_birdhouse_workshop_git/docs/source/advanced/owslib.rst, line 12.)


Todo

add travis example



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/_gitext/https_github_com_bird_house_birdhouse_workshop_git/docs/source/advanced/travis.rst, line 6.)


Todo

explanation of enabling spinx automatic api documentation.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/guide_WPS.rst, line 109.)


Todo

Add references to OGC testbed.



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/projects.rst, line 36.)


Todo

How to create a conda package



(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/birdhouse/checkouts/latest/docs/source/tutorial_wps.rst, line 183.)
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Pavics-DataCatalog

PAVICS-SDI bundles a number of cataloguing services that allow users to search for and add data to its backend catalog service.

The main cataloguing component within the PAVICS-SDI architecture is PAVICS-DataCatalog [https://www.github.com/ouranosinc/PAVICS-DataCatalog/], a service that identifies and enables querying of CF-compliant [http://cfconventions.org/] climate data organized within THREDDS Data Servers. PAVICS-DataCatalog is built with the Apache Solr [https://lucene.apache.org/solr/] search platform.


PAVICS Catalogue Search

The pavicssearch service closely mimics the API for the Earth System Grid Federation (ESGF) search. The search fields (or facets) include author, category, cf_standard_name, experiment, frequency, institute, model, project, source, subject, title, units, variable and variable_long_name. The search results are returned in a json file and include the URL to download the file or access it through DAP.




Examples

The following request will launch the crawler on the server filesystem to catalog available data:

http://localhost:8009/pywps?service=WPS&request=execute&version=1.0.0&identifier=pavicrawler&storeExecuteResponse=true&status=true&DataInputs=





The following request will search for all files that are part of the RCP8.5 experiment and based on the CRCM4 model:

http://localhost:8009/pywps?service=WPS&request=execute&version=1.0.0&identifier=pavicsearch&DataInputs=constraints=model:CRCM4,experiment:rcp85








Credits

PAVICS-DataCatalog is developed by researchers at CRIM and Ouranos.
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Frontend

[image: An example of the PAVICS-frontend in action]
The PAVICS-frontend (GitHub Repository [https://github.com/Ouranosinc/PAVICS-frontend]) is the custom graphical interface for users to leverage the services offered by the platform. It provides a map interface to display both gridded climate data and geospatial layers, launch services and workflows and monitor the progress and status of user’s jobs. It also provides limited capacity to dynamically interact with datasets. Users can create projects that store datasets, workflows and outputs for future use.

The frontend is written with the React.js library and interacts with the backend through API calls to REST and WPS services.


Gridded data rendering

A core component of the frontend is the gridded data renderer. Gridded netCDF datasets selected for visualization are displayed on the base map using ncWMS [https://reading-escience-centre.github.io/ncwms/], a server capable of converting multidimensional netCDF data into images. The frontend sends GetMap requests to the ncWMS server according to the display’s bounding box and zoom level. These requests are handled by OpenLayer and its plugins.

The conversion from the raw netCDF data to an image requires a mapping between data values and a colorbar. The color scale can be selected from a menu and its min and max values modified by the user. The color scale information is sent to ncWMS to render the data into an image.

The colorbar palette is displayed as an image, provided as the response to a GetLegendGraphic request to ncWMS.

For high resolution data, rendering suffers from lag that can make browsing netCDF files a frustrating experience. We are investigating options to reduce delivery latency.

Take a look at the frontend tutorial for information on the frontend’s usage!


Todo

Describe the relationship between the frontend and Phoenix.
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System Architecture
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JupyterLab Interface

A JupyterLab [https://jupyterlab.readthedocs.io/en/stable/] instance runs on the PAVICS server at pavics.ouranos.ca/jupyter. The Python3 engine has a number of libraries pre-installed, making it easy to experiment with web processing services and netCDF files.

There is a demo account available for those interested in testing its capabilities. Contact the support email on the login screen to get the password. This demo account has limited computing resources, for security reasons. Any files created using the demo account are visible and modifiable by all users having access to the demo account.

For production usage, without computing resource limitation and with private user workspace, request your own user account using the support email on the login screen.

A number of tutorial notebooks are available in each user workspace to give a sense of how services can be used in scientific workflows. These notebooks are tested daily against the production server and kept up-to-date automatically.
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Overview

[image: ../../../../../_images/PAVICS_overview.png]
PAVICS is a Spatial Data Infrastructure (SDI) for climate data. It is composed of modular components that together provide access to data and a library of climate services. It is meant to facilitate climate data analysis for both researchers and climate service providers. PAVICS is not intended to be installed on individual computers, but rather on servers located close to data archives.

There are multiple building blocks composing the PAVICS SDI:


	Birdhouse
	Web Processing Services (WPS) supporting data processing in the climate science community. It includes multiple sub-components:


	Birdhouse/Finch
	A library of climate indicators.



	Birdhouse/Flyingpigeon
	Climate services including indices computation, spatial analogs, weather analogs, species distribution model, subsetting and averaging, climate fact sheets, etc.



	Birdhouse/Malleefowl
	Access to ESGF data nodes and THREDDS catalogs, workflow engine.



	Birdhouse/Hummingbird
	Climate Data Operators (CDO) and compliance-checker for netCDF files.







	Raven
	A WPS server for hydrological modeling, calibration, regionalization of ungauged basins and time series analysis.



	JupyterLab
	A notebook interface to demonstrate how WPS services can be used from a programming environment.



	PAVICS-frontend
	The user interface (UI) handling user accounts, workspace, workflows and data visualization. Development of the UI has paused as it consumed a lot of resources, consider it as a prototype.



	PAVICS-DataCatalog
	Storing and serving information about available climate data.



	Magpie
	Authentication and authorization services.



	THREDDS
	netCDF data server.



	GeoServer
	Geospatial data server.





These components work together to offer users a seamless access to data and a suite of services that can convert raw climate data into useful information, graphics and tables.


Credits

PAVICS is led by Ouranos [https://www.ouranos.ca/en/], a regional climatology research consortium, and CRIM [http://www.crim.ca/fr], an informatics and software research institute, (both located in Montreal, Quebec, Canada) to provide climate scientists with a set of tools to acquire and analyze climate data. The project was funded by the CANARIE research software program.
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Building the docs

To build the docs, grab a copy of the pavics-sdi [https://github.com/Ouranosinc/pavics-sdi.git] repository on github:

git clone https://github.com/Ouranosinc/pavics-sdi.git





This is the repository presently storing the comprehensive documentation for the PAVICS platform. Because PAVICS processes are documented using the autoprocess directive, you’ll also need to install a few other packages that contribute services for documentation to

git clone https://github.com/Ouranosinc/flyingpigeon.git
cd flyingpigeon
git checkout pavics
make clean install
cd ..

git clone https://github.com/Ouranosinc/malleefowl.git
cd malleefowl
make clean install
cd ..

git clone https://github.com/bird-house/hummingbird.git
cd hummingbird
make clean install
cd ..





There are other requirements (sphinx and a few extensions) that can be installed using pip in Python (2 or 3):

pip install -r requirements.txt





After installing these libraries, you should be able to build the docs without errors:

cd pavics-sdi/docs
mkdir source/_static
make html






Publishing the docs online

If you have write permissions to pavics-sdi [https://github.com/Ouranosinc/pavics-sdi.git], you can also deploy the html online [https://ouranosinc.github.io/pavics-sdi/].
To do so for the first time, create a new directory next to the pavics-sdi directory and clone the repo into an html directory:

mkdir pavics-sdi-docs
cd pavics-sdi-docs
git clone git@github.com:Ouranosinc/pavics-sdi.git html





Then enter html, checkout the gh-pages branch and enter some voodoo incantations:

cd html
git checkout gh-pages
git symbolic-ref HEAD refs/heads/gh-pages  # auto-switches branches to gh-pages
rm .git/index
git clean -fdx





You’ll also need to add a .nojekyll file to make sure the stylesheets are loaded on github.io:

git add .nojekyll
git commit -m 'added .nojekyll'
git push





You should then be able to go back to pavics-sdi/docs and run make gh-pages, which will build the html docs, copy them to the pavics-sdi-docs just created and push them to the github gh-branch:

make gh-pages





For more details, see the original instructions [https://daler.github.io/sphinxdoc-test/includeme.html].




Translations

pavics-sdi [https://github.com/Ouranosinc/pavics-sdi.git] is also being translated to French, and it’s possible to add other languages. For example to add a German translation,  run sphinx-intl from the docs/ directory with the de locale:

sphinx-intl update -p build/locale -l de





This will create a locale/de/LC_MESSAGES folder storing .po files.

Translators will then be able to edit those .po files to translate the documentation content. Once that’s done, the documentation can be compiled using:

make -e SPHINXOPTS="-D language='de'" html





A make command to build the french documentation has been created to facilitate building:

make html_fr





When the source documentation in english changes and the translation needs to be updated, run:

sphinx-intl update -p build/locale





edit the .po files and rebuild the documentation.
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Birdhouse service configuration

All birdhouse components are deployed and configured using the following methods:


	Run docker-compose on a docker-compose.yml config file to launch a group of containers using their images and some options.


	When a container is starting a make call with the target update-config and start is done (specified by the dockerfile CMD statement)


	The update-config target update the container application config using buildout and the custom.cfg config file


	The start target launch the application using supervisor








To customize the container application config we must also update the custom.cfg file used by the buildout recipe of each container.



	Since custom.cfg is built into the docker image and thus reset each time we run an image the only way to alter it is to mount a host file inside the container using the volume option. Therefore a custom.cfg is configured on host for each birdhouse component and mounted inside the container using the volume option of the docker-compose.yml file. This way each time a container is started, it is configured by the host custom.cfg file which indeed persist the lifecycle of a container


	The custom.cfg is a buildout configuration file which extends buildout.cfg providing default parameters. Each birdhouse component has it’s own buildout recipe looking for particular parameters to configure their application.








Note

An exemple recipe for ncWMS configuration can be found here: https://github.com/bird-house/birdhousebuilder.recipe.ncwms. Look on github for other components recipe : https://github.com/bird-house.




Hummingbird

For more information on Hummingbird, see the Hummingbird-Birdhouse documentation [https://birdhouse-hummingbird.readthedocs.io/en/latest/].


Warning

First try at running CDO operation using the Hummingbird WPS (with url for input NetCDF file, only seems to work with the fileserver, not OPeNDAP), e.g. : http://132.217.140.31:8092/wps?service=WPS&version=1.0.0&request=Execute&identifier=cdo_operation&DataInputs=dataset=http://192.168.101.175:8083/thredds/fileServer/birdhouse/nrcan/nrcan_canada_daily/nrcan_canada_daily_pr_1960.nc;operator=monmax returns “PyWPS Process cdo_operation successfully calculated”. However the output points to a NetCDF file on localhost (http://localhost:38092/wpsoutputs/hummingbird/output-4f80cb02-58db-11e6-8a37-533b457038a6.nc). Need to substitute localhost for the ip (132.217.140.31) and keep the same port : http://132.217.140.31:38092/wpsoutputs/hummingbird/output-4f80cb02-58db-11e6-8a37-533b457038a6.nc Previous note: the same operation with the command-line, and using the OPeNDAP link (i.e. >> cdo monmax http://132.217.140.31:8083/thredds/dodsC/birdhouse/nrcan/nrcan_canada_daily/nrcan_canada_daily_pr_1960.nc output.nc) succeeds, in ~3 minutes. It is much faster if the file is local. This brings up the question of whether we should pass the catalogue url when we know the file is actually on a local machine… Trying to execute the same process via our Phoenix installation is not possible. The execute button remains greyed out after entering an url and selecting an operator.






Phoenix


Note

The Phoenix service requires a valid ssl certificate and key prior to running docker-compose in order to make use of HTTPS. In the docker-compose.yml file, within the phoenix/volumes configuration, set the environment variable SSL_CERTIFICATE  to a valid certificate. This certificate file should contain both the CERTIFICATE and PRIVATE KEY parts as required by the nginx “ssl_certificate_key” and “ssl_certificate” parameters.



For more information on Phoenix, see the Pyramid-Phoenix documentation [https://pyramid-phoenix.readthedocs.io/en/latest/].


/config/phoenix/custom.cfg

[settings]
# User: admin, Password: querty
phoenix-password = sha256:...







To change password get into the phoenix running container and use make passwd. This will update the persistant host custom.cfg with the new password hash.
If an error about missing IPython.lib occurs install ipython [https://ipython.org] like this:

source $ANACONDA_HOME/bin/activate birdhouse
pip install ipython





Phoenix still requires manual configuration in order for Solr to correctly index the THREDDS catalog:


	Go to https://<platform_url>:8443/


	Click on the login button [image: login]


	Use the admin phoenix access with ‘querty’ password:

[image: ../../../../../_images/phoenix_username.png]


	Go to the settings page [image: settings]


	Click on the [image: service] button:

[image: ../../../../../_images/phoenix_services.png]


	Register a new service:

[image: ../../../../../_images/phoenix_register.png]


	Fill the form using the thredds catalog url (use the OpenStack internal IP), a service name of your choice and be sure to check the Thredds Catalog service type :

[image: ../../../../../_images/phoenix_register_thredds.png]


	Click on the register button


	Go to the Solr settings page by repeating the steps 4 and 5 but this time using the Solr button.

[image: ../../../../../_images/phoenix_solr.png]


	Use the Parameters tab and increase the crawling depth to match the deepest catalog depth :


	Activate the crawling in the Thredds Services tab by clicking on the toggle button near the + symbol.

[image: ../../../../../_images/phoenix_thredds_activate.png]


	The status should turn to green when you click on the refresh button.







ncWMS


/config/ncwms2/custom.mfg

[settings]
tomcat-ncwms-password = <enter ncwms password>

[ncwms]
data_dir = /pavics-data










Manual setup of the running docker

To access the ncWMS admin page (changes be overriden each time the container is restarted), edit the file: /opt/conda/envs/birdhouse/opt/apache-tomcat/conf/tomcat-users.xml and remove the comment block around the manager-gui and ncWMS-admin role.
The administration page allow administrators to add new datasets but again it will not persist upon container restarting.

Default Tomcat credentials:

username="birdhouse"
password="4FO72WcTt7K9gYiNKApf"





Default ncWMS credentials:

username="admin"
password="ju68hfld"








Dynamic services


Warning

The dynamic services section allow with only one command to enable access to all the database available at M:data16projetsmultiPAVICSdata by configuring a file system entrypoint. The only thing to do is to use the following url: http://<domain>:8080/ncWMS2/wms?SERVICE=WMS&REQUEST=GetCapabilities&VERSION=1.3.0&DATASET=outputs/<path> and replace <path> by the relative path to M:data16projetsmultiPAVICSdata to the required dataset. So thanks to this config and to the catalog service we should be able to get the entire database list from the catalog and access their WMS by using the relative path in the wms url.






THREDDS

[thredds]
data_root = /pavics-data
allow_wcs = true
allow_wms = true








PAVICS-DataCatalog

In the catalog.cfg file:
* Provide the solr and THREDDS host.
* Set the wps host to the server that will be exposing the catalog (this is the server where wps temporary output files will be saved).
* Set the WMS alternate server if desired.




Magpie




FlyingPigeon




Emu




Other Birds?


Todo

Examine the Birdhouse/Birdhouse-Docs to see if this section can be merged back to it and joined as a submodule here. Birds of interest are listed there.
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Contributing


Benchmark development environment

For debugging and editing purposes, PAVICS should be set up on a virtual machine. We recommend installing the Oracle VM VirtualBox with Extensions [https://www.virtualbox.org/wiki/Downloads] and creating a VM with the following base specifications:


	AMD64 Ubuntu Linux 16.04 Long-Term-Support (LTS) (via Ubuntu Downloads [https://www.ubuntu.com/download/desktop])


	> 8 GB RAM


	> 70 GB Storage


	> 2 CPUs


	Network bridge access


	Install VBoxGuestAdditions within the Ubuntu guest for corresponding
VirtualBox version. This can be done via the Devices tab of the VM via the Insert Guest Additions ISO image… and following the install instruction from the autorun.sh script.




Required VM packages for various PAVICS components (most can be installed via apt-get with root privileges):


	python-dev


	curl or wget


	git


	docker.io


	docker-compose







Setting up PyCharm


Note

For missing python modules: https://www.jetbrains.com/help/pycharm/installing-uninstalling-and-upgrading-packages.html



The PAVICS back-end relies on developmental builds based on the Open Geospatial Consortium Web Processing Services. To install these libraries in your working environment, run the following within your PyCharm console:

import pip
pip.main(['install', 'https://github.com/geopython/pywps/archive/7cab3866e34ce24d3df56e3c1c546739b1cda2d7.zip'])
pip.main(['install', '--upgrade', '--force-reinstall', 'https://github.com/bird-house/OWSLib/archive/pingudev.zip'])






Warning

Some packages are not happy with Python wheel, try uninstalling it if all else fails.






Launching individual local components


Solr

docker pull pavics/solr
docker run --name my_solr -d -p 8983:8983 -t pavics/solr





Check that Solr is running at http://localhost:8983/solr/#/birdhouse




Public THREDDS

git clone https://github.com/Ouranosinc/PAVICS.git
cp PAVICS/birdhouse/templates/docker-compose.override.public_thredds.yml PAVICS/birdhouse/docker-compose.override.yml





In this new docker-compose.override.yml change ${PATH_TO_LOCAL_NETCDF_FILES}
to an actual path on disk with NetCDF files.

docker-compose up -d thredds





Check that thredds is running at http://localhost:8083/thredds/




Secure THREDDS (HTTPS)

First you will need a self-signed certificate:

openssl req -x509 -nodes -newkey rsa:4096 -keyout key.pem -out cert.pem -days 365





This will ask for various inputs that may be left blank.

cat key.pem >> cert.pem





cert.pm is your self-signed certificate.

git clone https://github.com/Ouranosinc/PAVICS.git





Switch to PAVICS/birdhouse directory.

./set_hostname.sh dummy





Add this dummy hostname to /etc/hosts

127.0.0.1       dummy.crim.ca





Either set SSL_CERTIFICATE to the location of cert.pem and HOSTNAME to
dummy.crim.ca or use the template docker-compose_shorcut.sh and set those
values in it (here renamed to mycompose.sh).

cp PAVICS/birdhouse/templates/docker-compose.override.local_https_thredds.yml PAVICS/birdhouse/docker-compose.override.yml





In this override file specify the path to local netcdf files and set
localhost IP.

./mycompose.sh up -d thredds proxy magpie twitcher





It may take a minute for twitcher to get online. If it does not
respond after a while, try to restart everything once or twice.

./mycompose down
./mycompose.sh up -d thredds proxy magpie twitcher





Check that twitcher is running at https://localhost/twitcher/ (returns hello)

Check that magpie is running at https://localhost/magpie/

Check that thredds is running at https://localhost/twitcher/ows/proxy/thredds/

Play around with magpie permissions to check that the security is working




HTTPS custom WPS service

Follow all the steps of the HTTPS THREDDS setup above up to the
template copy, instead use:

cp PAVICS/birdhouse/templates/docker-compose.override.local_https_wps.yml PAVICS/birdhouse/docker-compose.override.yml





In this override file, set the localhost IP, then you can switch the
wpsandbox image for the wps service image of your choice and assign it
an available port of your choice. Then assign a corresponding port to
the proxy. A new proxy configuration file need to be added to
PAVICS/birdhouse/config/proxy/conf.d/wpsandbox.conf for this service,
e.g.:

server {
    listen 8081;
    location / {
        proxy_pass http://wpsandbox;
    }
}





./mycompose.sh up -d proxy magpie twitcher wpsandbox





It may take a minute for twitcher to get online. If it does not
respond after a while, try to restart everything once or twice.

./mycompose down
./mycompose.sh up -d thredds proxy magpie twitcher





Check that twitcher is running at https://localhost/twitcher/ (returns hello)

Check that magpie is running at https://localhost/magpie/

Register the new wps service in magpie: In Home > Edit Services >
wps > Add Service. In our case the name is wpsandbox and the public
url is https://dummy.crim.ca/twitcher/ows/proxy/wpsandbox with the wps
service type. Then edit this new service Protected URL to
http://dummy.crim.ca:8081

Alternatively, this can be entered in
PAVICS/birdhouse/config/magpie/providers.cfg

Check that the wps is running at https://localhost/twitcher/ows/proxy/wpsandbox/pywps?service=WPS&version=1.0.0&request=GetCapabilities

Play around with magpie permissions to check that the security is working




PAVICS-DataCatalog development

git clone https://github.com/Ouranosinc/PAVICS-DataCatalog.git
cd PAVICS-DataCatalog
cp catalog.cfg ~/catalog.cfg





Edit ~/catalog.cfg with Solr address. Note that within docker, localhost
is not the same as the workstation localhost, so the address must use the ip
of the local machine (retrieve with, e.g., ifconfig). Also point to a
valid thredds server.

# Docker requires root privileges
sudo su
docker build -t pavics-datacatalog .
docker run --name pavics-datacatalog1 -d -v ~/catalog.cfg:/home/catalog.cfg -p 8009:80 pavics-datacatalog





Check that the wps is running at http://localhost:8009/pywps?service=WPS&request=GetCapabilities&version=1.0.0

Note that when running with magpie, the root directory of thredds does not
properly redirect to the proxy. To crawl a thredds server with threddsclient,
provide the birdhouse root directory of thredds (e.g. in catalog.cfg):

https://localhost/twitcher/ows/proxy/thredds/catalog/birdhouse








Flyingpigeon development

git clone https://github.com/Ouranosinc/flyingpigeon.git
cd flyingpigeon
git checkout pavics





Need to either add a custom.cfg or modify profiles/base.cfg with:

[settings]
geoserver = http://host:port/geoserver/wfs





Then proceed with installation:

make clean install
make test
make start





The WPS will be running at:

http://localhost:8093/wps?service=WPS&version=1.0.0&request=GetCapabilities





To restart flyingpigeon (e.g. after modifications):

make stop
make start








Malleefowl development

git clone https://github.com/Ouranosinc/malleefowl.git
cd malleefowl
git checkout pavics





Need to either add a custom.cfg or modify profiles/base.cfg with:

[settings]
persist-path = /tmp
archive-root = /





Then proceed with installation:

make clean install
make test
make start





The WPS will be running at:

http://localhost:8091/wps?service=WPS&version=1.0.0&request=GetCapabilities
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Data and service management

The PAVICS project Data Server is built around a Thematic Real-time Environmental Distributed Data Service (THREDDS). This service allows for real-time collection and presentation of archived data and metadata using remote access protocols to bridge the gap between data providers and researchers.

The THREDDS Project is an Open Source initiative maintained by UCAR’s Unidata Program. For more information on Unidata, see the Project Home Page [https://www.unidata.ucar.edu/]. To learn more about THREDDS, view the Project Description [https://github.com/Unidata/thredds/] on GitHub.

To better understand the way THREDDS integrates within PAVICS, see the System Architecture Overview.


NetCDF file management in THREDDS


Data preparation for inclusion in the platform

NetCDF files integrated in the PAVICS platform must follow the CF Conventions
document: http://cfconventions.org/

In order to benefit from the search engine capabilities, typical global
attributes should be set. Currently the platorms searches the following
fields:

project
institute
model
experiment
frequency





For variables, the standard_name and units should follow the CF standard name
table: http://cfconventions.org/standard-names.html

It is recommended to provide a dataset_id as a global attribute
in each NetCDF file that is unique for each collection of files that constitute
a timeseries.

NetCDF files with multiple variables are presently not fully supported.




Adding files

NetCDF files can be manually added to the THREDDS Data Server by copying them to the directory used as a docker volume in docker-compose.yml (see Installation).

In order for new files to be catalogued, the Solr and PAVICS-DataCatalog components must be running and pavicrawler must be run:

# replace localhost and port number with your PAVICS-DataCatalog deployment address
http://localhost:8086/pywps?service=WPS&request=execute&version=1.0.0&identifier=pavicrawler&storeExecuteResponse=true&status=true&DataInputs=





Note that this crawls the whole THREDDS server and can take a very long time. In order to partially crawl the THREDDS server, use:

http://localhost:8086/pywps?service=WPS&request=execute&version=1.0.0&identifier=pavicrawler&storeExecuteResponse=true&status=true&DataInputs=target_thredds=https://thredds_host.com/twitcher/ows/proxy/thredds/catalog/birdhouse/subpath/to/crawl





It is possible to restrict the crawling even more from the specified THREDDS path with the target_files argument to pavicrawler.


Note

The pavicrawler scans for typical attributes (mostly defined by CMIP) in the NetCDF global attributes. This allows search by facets by other components of the platform.



After running the pavicrawler, new entries in the catalog should appear in Solr:

http://localhost:8983/solr/#/birdhouse/query
# must Execute Query, with relevant search criteria, or by increasing rows to get more results





By default, the dataset_id will be made up of the relative path on the thredds
server.




Inspecting metadata

An essential requirement for a functional platform is that netCDF data stored in THREDDS has complete and uniform
metadata. To do so, the pavics.catalog.thredds_crawler() function can be used to extract the metadata from the
netCDF files and see if there are missing entries:

from pavics.catalog import thredds_crawler as crawler
crawler('http://pavics.ouranos.ca/thredds', index_facets=['project'], exclude_files=['birdhouse/wps_outputs', 'birdhouse/workspaces'])





Note that running this command can take a long while, so the include_files argument can be passed to restrict the
crawler to certain directories, such as birdhouse/ouranos/climex/.






Birdhouse Solr

The birdhouse solr uses deduplication
(http://wiki.apache.org/solr/Deduplication) on the fields “source” and “url”.
Essentially the id is a hash of the combination of those fields. This is
defined in solrconfig.xml
(e.g. https://github.com/bird-house/birdhousebuilder.recipe.solr/blob/master/birdhousebuilder/recipe/solr/templates/solrconfig.xml)




THREDDS Data Server example

An example of a public THREDDS Data Server can be found here:
https://data.nodc.noaa.gov/thredds/catalog.html




Adding external services


Todo

How to add WPS, WMS, WFS servers to PAVICS.






Using thredds_crawler

Test code

from thredds_crawler.crawl import Crawl
Crawl('https://pavics.ouranos.ca/thredds/birdhouse/ouranos/climex/catalog.xml')
Crawl('https://pavics.ouranos.ca/thredds/catalog/birdhouse/ouranos/climex/QC11d3_CCCma-CanESM2_rcp85/day/historical-r1-r1i1p1/tasmin/catalog.xml')
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GeoServer administration


Before you begin

We strongly encourage that you create a Workspace. For more information on Workspaces and the data structure of GeoServer, refer to the official GeoServer Online Documentation [http://docs.geoserver.org/stable/en/user/data/webadmin/workspaces.html].




Adding data to GeoServer

There are two possible methods for loading data sets into a store in GeoServer: using SCP/SSH or with QGIS GeoServer Explorer. Both require write access credentials to the GeoServer Administrator panel. Employing SCP/SSH is a more manual method and requires more configuration from within the GeoServer Administration portal while the QGIS GeoServer Explorer can save some time and provide an instantaneous result with less time spent setting layer properties.


The SCP/SSH method


Note

You must have write access permissions to the server-side GeoServer filesystem.



Folders can be loaded with vector and raster data in many formats and can be stored in the same parent folder.


	Begin by tunneling into the server:

ssh user@server







	Determine where the GeoServer data folder exists on your server. Navigate to this directory and create a new folder that will contain your new data sets:

mkdir GeoServer/DATASETS







	On your local terminal, navigate to your directory containing your data and run scp on the folder recursively:

scp -pr localdata user@server:/PATHTO/GeoServer/DATASETS/







	Login to the GeoServer Administration Panel and click on Stores in the sidebar.


	Click on Add new Store


	Specify the type of data you are adding (e.g. Shapefile, GeoTIFF, PostGIS DB, etc). Each option will allow you to load one such file at a time. If you already have a Workspace, you can specify to associate the data with it. If you are adding several Shapefiles, select the option for Directory of Shapefiles.




For more information on the Data Adding process from the GeoServer Administration Panel, see the GeoServer documentation [http://docs.geoserver.org/stable/en/user/gettingstarted/shapefile-quickstart/index.html].


Note

Click the Enabled box or uploaded layers won’t be available!






The QGIS GeoServer Explorer method


Note

You must have a working installation of QGIS (2.14.x, 2.18.x) and access to the QGIS Plugin Manager. QGIS is multi-OS and available at QGIS.org [https://qgis.org/en/site/].




Note

At the time of this writing, the newest point release of QGIS (3.0.x) does not support the QGIS GeoServer Explorer




	From the QGIS window menu, select Plugins then Manage and Install Plugins. From the plugin list, find “GeoServer Explorer” and click Install Plugin.


	Open your data layers in QGIS and name them accordingly.


	From the Web menu tab, select GeoServer Explorer and a new window will pop-up or appear below the processing toolbox.









Styling data layers


Todo


	Add images for the step-by-step processes


	How to modify the meta data associated with layers (how they appear in the interface)


	Add advice on setting styles with SLD4raster and other tools/advice
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Developer Documentation
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Installation


Note

PAVICS is built to work within POSIX and POSIX-like systems (e.g. Unix/Linux). For Windows users who want to administer a PAVICS data server, you may need to either install PuTTY [https://www.chiark.greenend.org.uk/~sgtatham/putty/], a Unux/Linux virtual machine or use a POSIX API environment like the Windows Subsytem for Linux [https://docs.microsoft.com/en-us/windows/wsl/about] or Cygwin [https://cygwin.com/] to interface with the PAVICS server system.




Deployment methods

PAVICS can be installed from source on GitHub [https://www.github.com/Ouranosinc/pavics-sdi/] or by using Docker [https://www.docker.com/what-docker]. Git/Github is a versioning software and platform that can fetch development branches of pavics while Docker is a virtualization tool for running isolated service images built with specific library environments. Depending on your needs and interests (e.g. debugging vs deploying) either platform may suit your needs.

Proposing changes to PAVICS or Contributing requires free a GitHub account [https://github.com/join] but anyone can download the source code for PAVICS withour registering. Git is normally in most standard Linux software repositories and can be installed (using Debian/Ubuntu-based systems) with the following:

# Enable root access
sudo su

# Updating software catalogues and and installed libraries
apt-get update; sudo apt-get upgrade

# Installing git will also install dependent libraries
apt-get install -y git

# Configuring git for code commits using your user credentials
exit # Leave superuser
git config --global user.name "Your Name"
git config --global user.email "youremail@domain.com"





For Docker installations, begin by following the guide for installing Docker Community Edition on your home machine from the Docker Installation Page [https://docs.docker.com/install/]. Docker Community Edition is a set of command line tools for creating and launching container-based applications.

Depending on your Linux distribution, you can either download and launch the installer directly or you may need to add a new ppa/apt/yum/dnf/etc. software repository to your system to install the most recent version. For Debian/Ubuntu-based systems:

# Enable root access
sudo su

# Install base library requirements
apt-get install -y apt-transport-https ca-certificates wget software-properties-common

# Install the Docker suite of tools
apt-get install -y docker docker.io docker-engine





For users not using Linux, refer to the following installation guides for Mac OS [https://docs.docker.com/docker-for-mac/] and for Windows [https://docs.docker.com/docker-for-windows/].




PAVICS and Dockerhub images

All code produced for the PAVICS project is Open Source and hosted publicly through GitHub repositories. Among our members/users, the preferred method for packaging and deployment relies on Docker images. As such, we use the Docker Image building and hosting features of DockerHub [https://hub.docker.com/]. This feature automatically builds a new image for all major releases to the GitHub repository, for all repositories that include a Dockerfile. The resulting images [https://hub.docker.com/u/pavics/] are all publicly available for distribution and deployment. Any PAVICS Docker image can be obtained using the following command:

docker pull pavics/[image_name]





Most of the code base for PAVICS is forked from the Birdhouse Project [https://birdhouse.readthedocs.io/en/latest/index.html] which already has multiple DockerHub build processes [https://hub.docker.com/u/birdhouse]. Using our own DockerHub build gives us the advantage of having our own upstream build process for the code being modified by CRIM / Ouranos. Many of the modifications to these birdhouse components are merged upstream, but some are specific to the PAVICS project and we felt it was worthwhile to maintain an independent build process.




PAVICS installation with docker-compose


Todo

Base PAVICS installation is incomplete. The following lines refer to Phoenix instance. Need to specify which birds are needed for a bare installation of PAVICS: Phoenix, FlyingPigeon, Malleefowl, Emu, etc.



First mount or create a symlink for the datasets storage at /data.
Mount or make a symlink for the geoserver data storage so that /geoserver_data could be used (read/write) by geoserver.

To install the suite of docker images you must use docker-compose [https://docs.docker.com/compose/]. Docker-compose is a docker helper for coordinating multiple docker images at once. Docker-compose exists in most Linux software repositories but can also be installed using pip or conda. Depending on your Linux distribution and whether you have Anaconda/miniconda installed, run any of the following:

# For standard libraries (Ubuntu/Debian)
sudo apt-get install docker-compose

# For system-installed Python2 or Python3 (requires sudo)
sudo apt-get install -y python-dev python3-dev
sudo -H pip install docker-compose

# For Anaconda/miniconda (Python2 or Python3)
conda install docker-compose






Note

Presently, the main PAVICS repo is closed to the public while it is under heavy development



After installing docker-compose, clone the PAVICS repository and navigate to the docker build recipe within PAVICS [https://github.com/Ouranosinc/PAVICS.git]:

# Cloning the PAVICS repository
git clone https://github.com/Ouranosinc/PAVICS.git
cd pavics-sdi/birdhouse
# Open the docker-compose.yml using a text editor
nano docker-compose.yml






Note

The docker-compose.yml contains many of the setup configurations needed to successfully launch Birdhouse. Be sure to read the Birdhouse service configuration and the Load balancing suggestions before continuing the installation.



After modifying the necessary variables in the docker-compose.yml file, simply run the following command, taking care to select an appropriate host name:

HOSTNAME='<public-ip>' bash -c 'docker-compose up -d'





This installation will run on a single server instance, but there are instructions for Load balancing.




Updating containers to the latest version

To synchronize a deployment with the latest container available on dockerhub:

# Set working directory where the docker-compose.yml is located. Usually :
cd ~/PAVICS/birdhouse

# Docker requires root privileges
sudo su

# Pull the latest containers (container_name is optional but can limit the operation to only one container rather than applying to all containers)
HOSTNAME='<public-ip>' bash -c 'docker-compose pull [container_name]'

# Stopping containers
HOSTNAME='<public-ip>' bash -c 'docker-compose stop [container_name]'

# Start again containers (-d is for detached, avoid it to get all output to the command line)
HOSTNAME='<public-ip>' bash -c 'docker-compose up -d [container_name]'






Note

container_name is the name chosen in the docker-compose.yml, not the name of the docker image.






Resetting Bird services

If a Bird Service becomes unusable, the docker containers can easily be reset to default settings:

# Docker requires root privileges
sudo su

# Stopping and removing containers (this will flush their states)
HOSTNAME='<public-ip>' bash -c 'docker-compose down'

# Start again containers (-d is for detached, avoid it to get all output to the command line)
HOSTNAME='<public-ip>' bash -c 'docker-compose up -d'






Note

Some manual tasks are required after resetting the birdhouse environment : See the manual steps under the Phoenix configuration






Restarting Bird services

If the dockers containers need to be stopped (including the docker service, if required) these steps will preserve the docker state and all configurations set via Bird Service web portals:

# Docker requires root privileges
sudo su

# Stopping running containers
HOSTNAME='<public-ip>' bash -c 'docker-compose stop'

# Stopping the docker service
service docker stop





Restarting Bird Services (required after restarting the host vm):

# Docker requires root privileges
sudo su

# Starting the docker service
service docker start

# Starting the birdhouse containers
HOSTNAME='<public-ip>' bash -c 'docker-compose start'








Port specification

The docker-compose.yml config file exposes ports for each docker container (left part is the public one, right part the container internal one). We try to respect the following convention:

8xxx : port usually responding for the service (The HTTP port)
28xxx: https port
38xxx: the output port (To be documented)
48xxx: the supervisor port of the container





Container xxx value:

Phoenix : 443 (With 8081 as http and 8443 as https)
Malleefowl : 091
Flyingpigeon : 093
Emu : 094
Solr : 983 (No https or output ports)
ncWMS2 : 080 (No https or output ports)
thredds : 083 (No https or output ports)
pavics-catalog : 086 (No https or output ports)
geoserver : 087 (No https or output ports)





The exception is the Pavics-frontend, which has port 3000.

To find which shell process uses a given port, use:

netstat -nlp | grep :<port #>






Todo

Update the installation and config with security changes
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Integration tests


Todo

Document how to run integration tests
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Load balancing

Here we’ll cover the case where pavics-sdi is installed on more than one machine and you want to balance the load across these machines. This is done with NGINX [https://nginx.org] and requires modifications to docker-compose.yml and creating a configuration file for the NGINX [https://nginx.org] server.


Modifying the docker-compose.yml

To enable load balancing, we need a proxy to redirect requests to machines according to their usage. This is done by mapping proxy ports (5XXXX) to the service ports, such as those of flyingpigeon (8093) and malleefowl (8091).


docker-compose.yml

proxy:
  image: nginx
  ports:
    - "58094:8094"
    - "58093:8093"
    - "58091:8091"
  volumes:
    - ./config/proxy/conf.d:/etc/nginx/conf.d
    - ./config/proxy/nginx.conf:/etc/nginx/nginx.conf
  restart: always








Modifying the Nginx configuration

In the config/proxy directory, there should be a file named nginx.conf. This file can be edited for example to specify the number of worker_processes. In the conf.d directory, there are a number of additional configuration file for each load balanced service, for example flyingpigeon.conf, which would look like:


config/proxy/conf.d/flyingpigeon.conf

upstream flyingpigeon {
    hash $http_machineid;
    server <server1 url>:8093;
    server <server2 url>:8093;
    server <server3 url>:8093;
}
server {
    listen 8093;
    location / {
        proxy_pass http://flyingpigeon;
    }
}







This tell the proxy, listing on port 8093, to redirect requests to servers 1, 2 or 3 according to the machineid argument passed in the request header. That is, requests with the same machineid will be sent to the same server. This is important to control since output files are not automatically visible to all servers. So if for example process A downloads a file from a remote server and process B subsets the file, both have to be run on the same machine otherwise process B won’t find the downloaded file.


Note


	Server configuration is static


	It is not possible to assign port numbers to environment variables (eg $PORT_NUMBER)


	When you change a configuration file and restart NGINX to pick up the new configuration, it implements a graceful restart. Both the old and new copies of NGINX run side-by-side for a short period of time. The old processes don’t accept any new connections and terminate once all their existing connections terminate.
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User and Group management

The following guide explains the management of users, groups, and permissions for the PAVICS deployment. Permissions and group settings for users both server-side and client-side and can be configured to unique deployment specifications.

As mentioned, PAVICS is built to work within POSIX and POSIX-like systems. As such, user/group management within servers running PAVICS is synonymous with conventions for user/group management in Linux and Unix systems.


Warning

Are we clarifying both within-server permissions and permissions as set within the Birds?




Adding Users and Groups to PAVICS server

Users added to the PAVICS server for the purpose of adding data or administering Bird services may need unique access privileges. Once a user has been created with useradd [https://linux.die.net/man/8/useradd] and groups initiatialized with groupadd [https://linux.die.net/man/8/groupadd] group membership and privileges can be later specified with usermod and groupmod.

Begin by tunneling into the server:

ssh user@server








User and Group management for Bird services


Todo

How authorizations for services work (the concept)
How to grant users access to data and services




Permissions and authorizations




Twitcher?




Malleefowl?
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VM configuration

For development and testing it can be useful to install pavics-sdi in a virtual machine. Here we describe the configuration for an OpenStack [https://www.openstack.org/] environment.


Data volumes


	Attach 2 openstack volumes to the vm (take note of its name looking like /dev/vdx)


	Mount them at /data and /geoserver_data using the following command:

mount /dev/vdx /[geoserver_]data







	New volumes must first be formatted using the command mkfs.ext4 /dev/vdx







Docker volume

Docker can take a lot of space to maintain all containers and the default directory /var/lib/docker on the host can rapidly run out of disk space. The easy solution is to mount a bigger volume at this position:


	Attach an openstack volume to the vm (take note of its name looking like /dev/vdx)


	Stop the docker service : service docker stop


	Mount the new volume at /var/lib/docker using the following command:

mount /dev/vdx /var/lib/docker







	Start the docker service: service docker start







Automount

To automatically mount volumes at reboot we modified the /etc/fstab file to include the attached OpenStack [https://www.openstack.org/] volumes. For example (mind the tabspaces):


/etc/fstab

LABEL=cloudimg-rootfs   /        ext4   defaults        0 0
/dev/vdb        none            swap    sw,comment=cloudconfig  0       0
/dev/vdd        /data           ext4    defaults        0 0
/dev/vdc        /var/lib/docker ext4    defaults        0 0










Hostname resolution

The virtual machine is publicly visible by using the OpenStack [https://www.openstack.org/] external IP. But this IP is not visible from inside, the internal IP must be used. To resolve this issue, create a DNS entry mapping a hostname to the external IP and edit /etc/hosts from inside the VM so that the same hostname maps the internal IP.

For example, outarde.crim.ca is resolved as 132.217.140.52 (OpenStack external IP) everywhere but from the inside of this vm the /etc/hosts config resolve this hostname to 192.168.101.91 (OpenStack internal IP).
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Using the graphical interface

The frontend is composed of a base map, a tool menu and a dashboard.

The basemap works like similar online maps, with the mouse wheel allowing zoom control, while click and drag lets you move laterally on the map. At the moment, only the standard rectangular projection is supported. There are three different options for the basemap: a satellite view, and an administrative view with and without labels. Let us know which other projection and basemap would be useful for your needs.

At the bottom of the screen is a colorbar with min and max values. Use these to set the limits on the colorbar for displayed netCDF datasets.


Tool menu

The tool menu is located at the bottom left corner and looks like a pie. It opens five panels that provide methods for interacting with the map and overlayed datsets available within the PAVICS-SDI:


	Clicked Point Information
	When a netCDF dataset is displayed on the map, clicking on a grid cell will display the information stored at that point.



	A Time Series Chart
	When a netCDF dataset is displayed on the map, clicking on a grid cell will load the time series at that point and display it on a graphic.



	A Data Layer Visibility Switcher
	This panel lets user select which basemap, netCDF dataset and geospatial layer is displayed on the map.



	A Temporal Slider
	When a netCDF dataset is displayed on the map, the time slider controls which time slice is displayed. You may pick a date then go forward or backward in time by specific increments.



	Other Map Controls
	TODO





Each panel element can be used to view/inspect different types and display additional information of the active data.


Dashboard

The right hand side dashboard contains four different sections: dataset search, project workspace, process and workflow launcher and process monitoring.


	Dataset Search
	This interface is used to search for netCDF files on the PAVICS-SDI platform. It initially displays typical search categories that can be refined by loading additional search facets. Click on values for the different categories to restrict the search. Search results appear in the bottom section of the dashboard. Select the datasets of interest and add them to your workspace to visualize them or feed them into an analytical process.

Search queries or search results can be saved for later use. TODO.



	Project Workspace
	The workspace area lets you create projects in which an ensemble of files, search queries, workflows and process outputs can be stored. At the moment it is not possible for users to upload files or geospatial layers to the workspace. Let us know if this is a feature you’d like to have.



	Process and Workflows
	This is the interface where computations are launched. You may launch a workflow (see Using Workflows) or a process (see Processes). The workflow dashboard let’s you select from existing workflows that have been defined within the project or edit a new workflow from a template. Saving the workflow will trigger a validator that will warn you of syntax errors. Once the workflow has been validated, you may launch it already if there are no user defined inputs to be specified. Otherwise a form will appear to let you enter input values before launching the workflow. A notification will let you know if the workflow launched sucessfully or not.

The process interface first asks you to identify the process provider. We realize that you probably have no idea which services are offered by which provider, and for now, we suggest you search for relevant processes in this documentation, note the package they are coming from and use this as the provider. We’ll eventually flatten the process list and allow you to search from the list of processes.
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Graphical User Interface




	Using the graphical interface
	Tool menu
	Dashboard
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Web Coverage Service - Accessing GeoMet data using owslib

In this notebook we’ll connect to Environment Canada’s GeoMet service and fetch data using the WCS standard.


[1]:






%matplotlib inline

from owslib.wcs import WebCoverageService
import xarray as xr
import matplotlib.pyplot as plt








[2]:






# NBVAL_IGNORE_OUTPUT
wcs_url = 'http://geo.weather.gc.ca/geomet/?lang=en&service=WCS'

# Connect to service
wcs = WebCoverageService(wcs_url, version='2.0.1')
print(wcs.identification.title)

# List some of the content available
sorted(list(wcs.contents.keys()))[:10]













MSC GeoMet — GeoMet-Weather 2.14.1







[2]:







['GDPS.CONV_KINDEX.PT3H',
 'GDPS.CONV_KINDEX.PT6H',
 'GDPS.CONV_ML-LCL-HGT.3h',
 'GDPS.CONV_ML-LCL-HGT.6h',
 'GDPS.CONV_ML-LI.400.3h',
 'GDPS.CONV_ML-LI.400.6h',
 'GDPS.CONV_ML-LI.500.3h',
 'GDPS.CONV_ML-LI.500.6h',
 'GDPS.CONV_ML-LI.600.3h',
 'GDPS.CONV_ML-LI.600.6h']






Now let’s get some information about a given layer, here the salinity.


[3]:






layerid = 'OCEAN.GIOPS.3D_SALW_0000'
temp = wcs[layerid]
#Title
print('Layer title :', temp.title)
#bounding box
print('BoundingBox :', temp.boundingBoxWGS84)
# supported data formats - we'll use geotiff
print('Formats :', temp.supportedFormats)
#grid dimensions
print('Grid upper limits :', temp.grid.highlimits)













Layer title : None
BoundingBox : None
Formats : ['image/tiff', 'image/x-aaigrid', 'image/netcdf', 'image/png', 'image/jpeg', 'image/png; mode=8bit', 'image/vnd.jpeg-png', 'image/vnd.jpeg-png8']
Grid upper limits : ['1799', '849']






To request data, we need to call the getCoverage service, which requires us specifying the geographic projection, the bounding box, the resolution and format of the output. With GeoMet 2.0.1, we can now get layers in the netCDF format.


[4]:






format_wcs = 'image/netcdf'
bbox_wcs = temp.boundingboxes[0]['bbox'] # Get the entire domain
crs_wcs = temp.boundingboxes[0]['nativeSrs'] # Coordinate system
w = int(temp.grid.highlimits[0] )
h = int(temp.grid.highlimits[1])

print("Format:", format_wcs)
print("Bounding box:", bbox_wcs)
print("Projection:", crs_wcs)
print("Resolution: {} x {}".format(w, h))

output = wcs.getCoverage(identifier=[layerid, ], crs=crs_wcs, bbox=bbox_wcs, width=w, height=h, format=format_wcs)













Format: image/netcdf
Bounding box: (-80.1, -180.0, 89.9, 180.0)
Projection: http://www.opengis.net/def/crs/EPSG/0/4326
Resolution: 1799 x 849






We then save the output to disk, open it normally using xarray and plot it’s variable.


[5]:






fn = layerid + '.nc'
with open(fn, 'wb') as fh:
    fh.write(output.read())








[6]:






ds = xr.open_dataset(fn)
print(ds.data_vars)
ds.Band1.plot()
plt.show()













Data variables:
    Band1    (lat, lon) float32 ...











[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_WCS_example_9_1.png]
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Web Feature Service - Accessing region countours saved on a GeoServer

In this example, we’re going to look at some layers that are currently accessible on our instance of GeoServer. With WFS, we can see what is available, collect the layers we want by using a query, download the results in geoJSON, and visualize them using geopandas.

We begin by loading the libraries needed for parsing and downloading from WFS and for opening and visualizing the results


[1]:






%matplotlib inline

# Import WFS from owslib
from owslib.wfs import WebFeatureService

import geopandas as gpd







We start by making a connection to the PAVICS instance we have locally on our server, Boreas. Using WFS, we can very quickly see the contents, which are the layers and the workspaces they’re located with (ie: TravisTest, scratchTJS). These layer names act as dictionaries for


[2]:






# NBVAL_IGNORE_OUTPUT

wfs_url = 'http://boreas.ouranos.ca/geoserver/wfs'

# Connect to GeoServer WFS service.
wfs = WebFeatureService(wfs_url, version='2.0.0')

# Print the list of available layers
sorted(wfs.contents.keys())








[2]:







['TravisTest:NE_Admin_Level0',
 'TravisTest:Provinces_États_Global',
 'TravisTest:mrc_poly',
 'TravisTest:region_admin_poly',
 'public:CANOPEX_5797_basinBoundaries',
 'public:CanVec_Rivers',
 'public:CanVec_WaterBodies',
 'public:HydroLAKES_points',
 'public:HydroLAKES_poly',
 'public:USGS_HydroBASINS_lake_ar_lev12',
 'public:USGS_HydroBASINS_lake_na_lev12',
 'public:canada_admin_boundaries',
 'public:decamillenial_flood_CC_wip',
 'public:global_admin_boundaries',
 'public:usa_admin_boundaries',
 'public:wshed_bound_n1',
 'public:wshed_bound_n2',
 'public:wshed_bound_n3']






More information about each layer is stored in the contents dictionary.


[3]:






# NBVAL_IGNORE_OUTPUT

sorted_layer_ids = list(sorted(wfs.contents.keys()))
canada_admin_boundaries_index = sorted_layer_ids.index('public:canada_admin_boundaries')

for layerID in sorted_layer_ids[canada_admin_boundaries_index - 1:canada_admin_boundaries_index + 2]:
    layer = wfs[layerID]
    print('Layer ID:', layerID)
    print('Title:', layer.title)
    print('Boundaries:', layer.boundingBoxWGS84, '\n')













Layer ID: public:USGS_HydroBASINS_lake_na_lev12
Title: USGS_HydroBASINS_lake_na_lev12
Boundaries: (-180.0, -90.0, 180.0, 90.0)

Layer ID: public:canada_admin_boundaries
Title: Canada Administrative Boundaries
Boundaries: (-141.01807315799994, 41.681435425000075, -52.61940850399992, 83.13550252400006)

Layer ID: public:decamillenial_flood_CC_wip
Title: decamillenial_flood_CC_wip
Boundaries: (-180.0, -90.0, 180.0, 90.0)







We can then perform a GetFeatures call using the layer name as a target. This returns an IOstream that can be written as a geoJSON file, a common file format for vector data served throughout the web. To reduce the download size, we’ll only fetch the features (here polygons), intersecting a small region defined by a bounding box.


[4]:






layer_id = 'public:canada_admin_boundaries'
meta = wfs.contents[layer_id]
print(meta.title)

# Get the actual data
data = wfs.getfeature(typename='public:canada_admin_boundaries', bbox=(-74.5, 45.2, -73, 46), outputFormat='JSON')

# Write to file
fn = 'output.geojson'
with open(fn, 'wb') as fh:
    fh.write(data.read())













Canada Administrative Boundaries






Once the geoJSON file is downloaded, we can either open it with a GIS application or we can read the features using geopandas.


[5]:






layers = gpd.read_file(fn)
layers.plot()








[5]:







<AxesSubplot:>











[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_WFS_example_10_1.png]
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Working with owslib’s WMS interface

OWSlib [https://geopython.github.io/OWSLib/] is a Python package for client programming with OGC web service interface standards. In this tutorial we’ll work with the WMS interface.


[1]:






from owslib.wms import WebMapService








Web Mapping Service

We start by fetching a map using the WMS protocol. We first instantiate a WebMapService object using the address of the NASA server, then browse through its content.


[2]:






wms = WebMapService('https://neowms.sci.gsfc.nasa.gov/wms/wms')
print("Title: ", wms.identification.title)
print("Type: ", wms.identification.type)
print("Operations: ", [op.name for op in wms.operations])
print("GetMap options: ", wms.getOperationByName('GetMap').formatOptions)
wms.contents.keys()













Title:  NASA Earth Observations (NEO) WMS
Type:  OGC:WMS
Operations:  ['GetCapabilities', 'GetMap']
GetMap options:  ['image/png', 'image/jpeg']







[2]:







odict_keys(['MOD14A1_M_FIRE', 'MOD14A1_E_FIRE', 'MOD14A1_D_FIRE', 'MODAL2_M_AER_OD', 'MYDAL2_M_AER_OD', 'MODAL2_E_AER_OD', 'MYDAL2_E_AER_OD', 'MODAL2_D_AER_OD', 'MYDAL2_D_AER_OD', 'MODAL2_M_AER_RA', 'MYDAL2_M_AER_RA', 'MODAL2_E_AER_RA', 'MYDAL2_E_AER_RA', 'MODAL2_D_AER_RA', 'MYDAL2_D_AER_RA', 'MCD43C3_M_BSA', 'MCD43C3_E_BSA', 'MOD_LSTD_CLIM_M', 'MOD_LSTD_CLIM_E', 'MOD_LSTN_CLIM_M', 'MOD_LSTN_CLIM_E', 'AVHRR_CLIM_M', 'AVHRR_CLIM_W', 'GEBCO_BATHY', 'BlueMarbleNG', 'BlueMarbleNG-TB', 'MOP_CO_M', 'MY1DMM_CHLORA', 'MY1DMW_CHLORA', 'MODAL2_M_CLD_FR', 'MYDAL2_M_CLD_FR', 'MODAL2_E_CLD_FR', 'MYDAL2_E_CLD_FR', 'MODAL2_D_CLD_FR', 'MYDAL2_D_CLD_FR', 'MODAL2_M_CLD_OT', 'MYDAL2_M_CLD_OT', 'MODAL2_E_CLD_OT', 'MYDAL2_E_CLD_OT', 'MODAL2_D_CLD_OT', 'MYDAL2_D_CLD_OT', 'MODAL2_M_CLD_RD', 'MYDAL2_M_CLD_RD', 'MODAL2_E_CLD_RD', 'MYDAL2_E_CLD_RD', 'MODAL2_D_CLD_RD', 'MYDAL2_D_CLD_RD', 'MODAL2_M_CLD_WP', 'MYDAL2_M_CLD_WP', 'MODAL2_E_CLD_WP', 'MYDAL2_E_CLD_WP', 'MODAL2_D_CLD_WP', 'MYDAL2_D_CLD_WP', 'MOD_721D_RR', 'MYD_721D_RR', 'GISS_TA_M', 'GISS_TA_Y', 'ICESAT_ELEV_G', 'MCD12C1_T1', 'MOD_LSTAD_M', 'MOD_LSTAD_E', 'MOD_LSTAN_M', 'MOD_LSTAN_E', 'MOD_LSTD_M', 'MOD_LSTD_E', 'MOD_LSTD_D', 'MOD_LSTN_M', 'MOD_LSTN_E', 'MOD_LSTN_D', 'MOD15A2_M_LAI', 'MOD15A2_E_LAI', 'MOD17A2_M_PSN', 'MOD17A2_E_PSN', 'CERES_NETFLUX_M', 'CERES_NETFLUX_E', 'CERES_NETFLUX_D', 'AURA_NO2_M', 'AURA_NO2_E', 'AURA_NO2_D', 'CERES_LWFLUX_M', 'CERES_LWFLUX_E', 'CERES_LWFLUX_D', 'AURA_OZONE_M', 'AURA_OZONE_E', 'AURA_OZONE_D', 'PermafrostNSIDC', 'SEDAC_POP', 'TRMM_3B43M', 'TRMM_3B43D', 'CERES_SWFLUX_M', 'CERES_SWFLUX_E', 'CERES_SWFLUX_D', 'SCSIE_W', 'NISE_D', 'AQUARIUS_SSS_M', 'AQUARIUS_SSS_W', 'AVHRR_SST_M', 'AVHRR_SST_E', 'MYD28M', 'MYD28W', 'MWOI_SST_M', 'MWOI_SST_W', 'MWOI_SST_D', 'AMSRE_SSTAn_M', 'AMSRE_SSTAn_W', 'AMSRE_SSTAn_D', 'MOD10C1_M_SNOW', 'MOD10C1_E_SNOW', 'MOD10C1_D_SNOW', 'SWE_M', 'CERES_INSOL_M', 'CERES_INSOL_E', 'CERES_INSOL_D', 'SRTM_RAMP2_TOPO', 'MOD_143D_RR', 'MYD_143D_RR', 'VIIRS_543D', 'AURA_UVI_CLIM_M', 'MOD_NDVI_M', 'MOD_NDVI_16', 'GRACE_LWE_M', 'MODAL2_M_SKY_WV', 'MYDAL2_M_SKY_WV', 'MODAL2_E_SKY_WV', 'MYDAL2_E_SKY_WV', 'MODAL2_D_SKY_WV', 'MYDAL2_D_SKY_WV'])






The content is a dictionary holding metadata for each layer. We’ll print some of the metadata’ title for a couple of layers to see what’s in it.


[3]:






for key in ['MOD14A1_M_FIRE', 'CERES_LWFLUX_M', 'ICESAT_ELEV_G', 'MODAL2_M_CLD_WP', 'MOD_143D_RR']:
    print(wms.contents[key].title)













Active Fires (1 month - Terra/MODIS)
Outgoing Longwave Radiation (1 month)
Greenland / Antarctica Elevation
Cloud Water Content (1 month - Terra/MODIS)
True Color (1 day - Terra/MODIS)






We’ll select the true color Earth imagery from Terra/MODIS. Let’s check out some of its properties. We can also pretty print the full abstract with HTML.


[4]:






from IPython.core.display import HTML

name = 'MOD_143D_RR'
layer = wms.contents[name]
print("Abstract: ", layer.abstract)
print("BBox: ", layer.boundingBoxWGS84)
print("CRS: ", layer.crsOptions)
print("Styles: ", layer.styles)
print("Timestamps: ", layer.timepositions)
HTML(layer.parent.abstract)













Abstract:  None
BBox:  (-180.0, -90.0, 180.0, 90.0)
CRS:  ['EPSG:4326']
Styles:  {}
Timestamps:  ['2006-09-01/2006-09-14/P1D', '2006-09-17/2006-10-10/P1D', '2006-10-12/2006-11-18/P1D', '2006-11-21/2007-03-01/P1D', '2007-03-03/2007-08-16/P1D', '2007-08-18', '2007-08-20/2007-09-11/P1D', '2007-09-15/2007-12-30/P1D', '2008-01-01/2008-01-24/P1D', '2008-01-27/2008-02-24/P1D', '2008-02-26/2008-03-18/P1D', '2008-03-20/2008-06-12/P1D', '2008-06-14', '2008-06-16/2008-07-12/P1D', '2008-07-14/2008-09-17/P1D', '2008-09-19', '2008-09-22/2008-10-17/P1D', '2008-10-19/2008-10-22/P1D', '2008-10-28/2008-12-02/P1D', '2008-12-04/2008-12-20/P1D', '2008-12-23/2008-12-30/P1D', '2009-01-01/2009-01-20/P1D', '2009-01-22/2009-04-19/P1D', '2009-04-23/2009-07-05/P1D', '2009-07-08/2009-12-30/P1D', '2010-01-01/2010-07-16/P1D', '2010-07-18/2010-12-07/P1D', '2010-12-09/2010-12-30/P1D', '2011-01-01/2011-01-25/P1D', '2011-01-27/2011-03-19/P1D', '2011-03-21/2011-07-23/P1D', '2011-07-27/2011-08-27/P1D', '2011-08-30/2011-12-13/P1D', '2011-12-15/2012-02-19/P1D', '2012-02-21/2013-12-01/P1D', '2013-12-04/2018-03-12/P1D', '2018-03-14/2018-05-16/P1D', '2018-05-18/2018-09-17/P1D', '2018-09-19/2020-04-21/P1D']







[4]:






These images show the Earth's surface and clouds in true color, like a photograph. NASA uses satellites in space to gather images like these over the whole world every day. Scientists use these images to track changes on Earth's surface. Notice the shapes and patterns of the colors across the lands. Dark green areas show where there are many plants. Brown areas are where the satellite sensor sees more of the bare land surface because there are few plants. White areas are either snow or clouds. Where on Earth would you like to explore?







Getting the image data

Now let’s get the image ! The response we’re getting is a ResponseWrapper object, we need to read its content to get the actual bytes for the png file. Let’s first display the raw image, then try to map it onto a projection of the Earth.


[5]:






response = wms.getmap(layers=[name,],
                 styles=['rgb'],
                 bbox=(-180, -90, 180, 90), # Left, bottom, right, top
                 format='image/png',
                 size=(600,600),
                 srs='EPSG:4326',
                 time='2018-09-16',
                 transparent=True)
response








[5]:







<owslib.util.ResponseWrapper at 0x7fce423136d0>







[6]:






from IPython.display import Image
Image(response.read())








[6]:






[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_WMS_example_11_0.png]







Plotting the image on a map

Using the cartopy library, we’ll overlay the image on a map of the Earth. Since Matplotlib’s imread function expects a file-like object, we’ll mimic a file object in memory using the io.BytesIO function.


[7]:






import io
import cartopy
import matplotlib.pyplot as plt
import warnings
image = io.BytesIO(response.read())
data = plt.imread(image)








[8]:






warnings.filterwarnings('ignore', category=cartopy.io.DownloadWarning)
fig = plt.figure(figsize=(8,6))
ax = fig.add_axes([0,0,1,1], projection=cartopy.crs.Mollweide())
ax.imshow(data, origin="upper", extent=(-180, 180, -90, 90),
          transform=cartopy.crs.PlateCarree())
ax.coastlines()
plt.show()












[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_WMS_example_14_0.png]
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PAVICS Web Processing Services

PAVICS allows access to a number of different WPS services via Birdhouse * Each ‘bird’ groups a set of processing tools


[1]:






from owslib.wps import WebProcessingService
import requests
from lxml import etree
import owslib
owslib.__version__

def parseStatus(execute):
    o = requests.get(execute.statusLocation)
    t = etree.fromstring(o.content)
    ref = t.getchildren()[-1].getchildren()[-1].getchildren()[-1].get('{http://www.w3.org/1999/xlink}href')

    return ref








One suite of WPS tools for netcdf files resides in ‘Hummingbird’

For metadata use GetCapabilities


[2]:






# Hummingbird WPS url
wps_url = 'https://pavics.ouranos.ca/twitcher/ows/proxy/hummingbird/wps'
# connection
wps = WebProcessingService(url=wps_url)
# print wps title
print(wps.identification.title)













Hummingbird 0.5_dev









Print out info on available processes (from Hummingbird)


[3]:






for process in wps.processes:
    print ('%s \t : %s \n' %(process.identifier, process.abstract))













ncdump   : Run ncdump to retrieve NetCDF header metadata.

spotchecker      : Checks a single uploaded or remote dataset against a variety of compliance standards. The dataset is either in the NetCDF format or a remote OpenDAP resource. Available compliance standards are the Climate and Forecast conventions (CF) and project specific rules for CMIP6 and CORDEX.

cchecker         : Runs the IOOS Compliance Checker tool to check datasets against compliance standards. Each compliance standard is executed by a Check Suite, which functions similar to a Python standard Unit Test. A Check Suite runs one or more checks against a dataset, returning a list of Results which are then aggregated into a summary. Development and maintenance for the compliance checker is done by the Integrated Ocean Observing System (IOOS).

cfchecker        : The NetCDF Climate Forcast Conventions compliance checker by CEDA. This process allows you to run the compliance checker to check that the contents of a NetCDF file comply with the Climate and Forecasts (CF) Metadata Convention. The CF-checker was developed at the Hadley Centre for Climate Prediction and Research, UK Met Office by Rosalyn Hatcher. This work was supported by PRISM (PRogramme for Integrated Earth System Modelling). Development and maintenance for the CF-checker has now been taken over by the NCAS Computational Modelling Services (NCAS-CMS). If you have suggestions for improvement then please contact Rosalyn Hatcher at NCAS-CMS (r.s.hatcher@reading.ac.uk).

cmor_checker     : Calls the CMIP6 cmor checker to verify CMIP6 compliance.CMIP6 CMOR checker will verify that all attributes in the input file are present and conform to CMIP6 for publication into ESGF.

qa_cfchecker     : The NetCDF Climate Forcast Conventions compliance checker by DKRZ. This process allows you to run the compliance checker to check that the contents of a NetCDF file comply with the Climate and Forecasts (CF) Metadata Convention. The CF Conformance checker applies to conventions 1.4 -1.7draft. Development and maintenance for the CF-checker is done by the German Climate Computing Centre (DKRZ). If you have suggestions for improvement then please contact Heinz-Dieter Hollweg at DKRZ (hollweg@dkrz.de).

qa_checker       : The Quality Assurance checker QA-DKRZ checks conformance of meta-data of climate simulations given in NetCDF format with conventions and rules of climate model projects. At present, checking of CF Conventions, CMIP5, and CORDEX is supported. Development and maintenance for the QA checker is done by the German Climate Computing Centre (DKRZ). If you have suggestions for improvement then please contact Heinz-Dieter Hollweg at DKRZ (hollweg@dkrz.de).

cdo_sinfo        : Runs CDO to retrieve NetCDF metadata information. Calls the sinfo operator of CDO (Climate Data Operator) on a NetCDF file and returns a document with metadata information.

cdo_operation    : Calls CDO operations like monmax on a NetCDF file.

cdo_copy         : Calls CDO to copy or concatenate datasets. All input datasets need to have the same structure with the same variables on different timesteps.

cdo_bbox         : Runs CDO to clip a bounding-box from a NetCDF file. Calls the CDO (Climate Data Operators) sellonlatbox operator with a bounding-box and returns the resulting NetCDF file.

cdo_indices      : Calculates climate indices like summer days using CDO. Calls the Climate Data Operators (CDO) tool with a single dataset (NetCDF, OpenDAP) provided and uses the chosen operator to calculate climate indices written to a NetCDF file.

ensembles        : Calling cdo to calculate ensembles operations.

cdo_inter_mpi    : CDO Remapping of NetCDF File(s) with multiprocessing










PAVICS/Hummingbird has lots of WPS services




Let’s keep it simple with ‘ncdump’


	Print info on WPS inputs needed





[4]:






# ncdump
proc_name = 'ncdump'
process = wps.describeprocess(proc_name) # get process info
print(process.abstract)
print("Inputs:")
for inputs in process.dataInputs:
    print(' * ', inputs.identifier)













Run ncdump to retrieve NetCDF header metadata.
Inputs:
 *  dataset
 *  dataset_opendap







The only input we need is a dataset (url) or it’s OpenDAP link


	A simple way to find a test dataset is to access : https://pavics.ouranos.ca/thredds


	Note - PAVICS also has a catalogue WPS but we will see that in other examples later





[5]:






# Example netcdf url to NRCAN daily - tasmin 2013
nc_url = 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/nrcan/nrcan_canada_daily/tasmin/nrcan_canada_daily_tasmin_2013.nc'
print(nc_url)













https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/nrcan/nrcan_canada_daily/tasmin/nrcan_canada_daily_tasmin_2013.nc









Create WPS input - Python list


[6]:






myinputs = []
myinputs.append(('dataset_opendap',nc_url)) # inputs : use opendap link of a single netcdf file from catalogue search to erun ncdump
print(myinputs)













[('dataset_opendap', 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/nrcan/nrcan_canada_daily/tasmin/nrcan_canada_daily_tasmin_2013.nc')]









Execute the WPS

The execution is asynchronous, meaning that it does not automatically return the output. The response of the server is only a message saying that the request was accepted.


[7]:






print(proc_name)
execute = wps.execute(proc_name, myinputs)













ncdump







[8]:






from lxml import etree
print(etree.tostring(execute.response).decode())













<wps:ExecuteResponse xmlns:gml="http://www.opengis.net/gml" xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:wps="http://www.opengis.net/wps/1.0.0" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/wps/1.0.0 http://schemas.opengis.net/wps/1.0.0/wpsExecute_response.xsd" service="WPS" version="1.0.0" xml:lang="en-US" serviceInstance="https://pavics.ouranos.ca:443/wps?service=WPS&amp;request=GetCapabilities" statusLocation="https://pavics.ouranos.ca:443/wpsoutputs/hummingbird/94d27a14-c36a-11e9-be78-0242ac120014.xml">
  <wps:Process wps:processVersion="4.4.1.1">
    <ows:Identifier>ncdump</ows:Identifier>
    <ows:Title>NCDump</ows:Title>
    <ows:Abstract>Run ncdump to retrieve NetCDF header metadata.</ows:Abstract>
  </wps:Process>
  <wps:Status creationTime="2019-08-20T16:50:14Z">
    <wps:ProcessSucceeded>PyWPS Process NCDump finished</wps:ProcessSucceeded>
  </wps:Status>
  <wps:ProcessOutputs>
    <wps:Output>
      <ows:Identifier>output</ows:Identifier>
      <ows:Title>NetCDF Metadata</ows:Title>
      <ows:Abstract>NetCDF Metadata</ows:Abstract>
      <wps:Reference xlink:href="https://pavics.ouranos.ca:443/wpsoutputs/hummingbird/94d27a14-c36a-11e9-be78-0242ac120014/nc_dump_DP5lRn.txt" mimeType="text/plain"/>
    </wps:Output>
  </wps:ProcessOutputs>
</wps:ExecuteResponse>









Get the result

To actually parse the output, we must first make sure that the process completed server-side. execute.checkStatus() will poll the server and update its response.


[21]:






execute.checkStatus()
print("Status: ", execute.status)
print(execute.statusLocation)













Status:  ProcessSucceeded
https://pavics.ouranos.ca:443/wpsoutputs/hummingbird/6ca0018a-bb58-11e8-91d6-0242ac12000d.xml






Then we can check the actual output of the process, stored as a list in the processOutputs attribute. In the case where the output is a reference to a file, we can get it using the reference attribute. The method retrieveData let’s us fetch and retrieve the content of the file.


[23]:






ref = parseStatus(execute)
print('Output reference :\n*', ref)

r = requests.get(ref)
print('\nNCDUMP results :\n',r.text)

#out = execute.processOutputs[0]
#print("Output reference: ", out.reference)
#data = out.retrieveData()
#print("Data: ", data.decode())













Output reference :
* https://pavics.ouranos.ca:443/wpsoutputs/hummingbird/6ca0018a-bb58-11e8-91d6-0242ac12000d/nc_dump_8MSe6y.txt

NCDUMP results :
 netcdf nrcan_canada_daily_tasmin_2013.nc {
dimensions:
        time = UNLIMITED ; // (365 currently)
        lat = 510 ;
        lon = 1068 ;
        ts = 3 ;
variables:
        float lon(lon) ;
                lon:units = "degrees_east" ;
                lon:long_name = "longitude" ;
                lon:standard_name = "longitude" ;
                lon:axis = "X" ;
                lon:_ChunkSizes = 1068 ;
        float lat(lat) ;
                lat:axis = "Y" ;
                lat:units = "degrees_north" ;
                lat:long_name = "latitude" ;
                lat:standard_name = "latitude" ;
                lat:_ChunkSizes = 510 ;
        short ts(ts) ;
                ts:_FillValue = -32767s ;
                ts:_ChunkSizes = 3 ;
        short time(time) ;
                time:axis = "T" ;
                time:units = "days since 1950-01-01 00:00:00" ;
                time:long_name = "time" ;
                time:standard_name = "time" ;
                time:calendar = "gregorian" ;
                time:_ChunkSizes = 1 ;
        short time_vectors(time, ts) ;
                time_vectors:_ChunkSizes = 1, 3 ;
        float tasmin(time, lat, lon) ;
                tasmin:long_name = "air_temperature" ;
                tasmin:standard_name = "air_temperature" ;
                tasmin:units = "K" ;
                tasmin:_FillValue = 9.96921e+36f ;
                tasmin:_ChunkSizes = 31, 102, 267 ;

// global attributes:
                :Conventions = "CF-1.5" ;
                :title = "NRCAN 10km Gridded Climate Dataset" ;
                :history = "2016-01-05T16:30:06: Convert from original format to NetCDF" ;
                :institution = "NRCAN" ;
                :source = "ANUSPLIN" ;
                :redistribution = "Redistribution policy unknown. For internal use only." ;
                :DODS_EXTRA.Unlimited_Dimension = "time" ;
}
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PAVICS catalog search

To find files that meet constraints, PAVICS offer a process called pavicssearch that searches through a catalog for files matching user-defined criteria. The information for each file is scraped from the attributes of each netCDF file.


[1]:






import collections
from birdy import WPSClient
url = "https://pavics.ouranos.ca/twitcher/ows/proxy/catalog/wps"
wps = WPSClient(url)
help(wps.pavicsearch)













Help on method pavicsearch in module birdy.client.base:

pavicsearch(facets=None, shards='*', offset=0, limit=0, fields='*', format='application/solr+json', query='*', distrib=False, type='Dataset', constraints=None, esgf=False, list_type='opendap_url', output_formats=None) method of birdy.client.base.WPSClient instance
    Search the PAVICS database and return a catalogue of matches.

    Parameters
    ----------
    facets : string
        Comma separated list of facets; facets are searchable indexing terms in the database.
    shards : string
        Shards to be queried
    offset : integer
        Where to start in the document count of the database search.
    limit : integer
        Maximum number of documents to return.
    fields : string
        Comme separated list of fields to return.
    format : string
        Output format.
    query : string
        Direct query to the database.
    distrib : boolean
        Distributed query
    type : string
        One of Dataset, File, Aggregate or FileAsAggregate.
    constraints : string
        Format is facet1:value1,facet2:value2,...
    esgf : boolean
        Whether to also search ESGF nodes.
    list_type : string
        Can be opendap_url, fileserver_url, gridftp_url, globus_url, wms_url

    Returns
    -------
    search_result : ComplexData:mimetype:`application/json`, :mimetype:`application/gml+xml`
        PAVICS Catalogue Search Result
    list_result : ComplexData:mimetype:`application/json`
        List of urls of the search result.







Potential search constraints are: - project - experiment - model - frequency - variable - variable_long_name - units - institute

Note that the rip label (realization, initialization, physics), e.g. r5i1p1, is missing from search facets.

The process returns an output dictionary storing the search facets of each file found, as well as a simple list of the links. Note that it is important to specify type="File", otherwise the process will look for datasets, ie file aggregations. At the moment, very few aggregations are available on the PAVICS data server.


[2]:






# NBVAL_IGNORE_OUTPUT

resp = wps.pavicsearch(constraints="variable:tasmax,project:CMIP5,experiment:rcp45,model:MPI-ESM-MR,institute:MPI-M,frequency:mon", limit=100, type="File")
[result, files] = resp.get(asobj=True)
files








[2]:







['https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/cmip5/MPI-M/MPI-ESM-MR/rcp45/mon/atmos/r2i1p1/tasmax/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-210012.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/secure/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-200612.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200701-200712.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/secure/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/cmip5/MPI-M/MPI-ESM-MR/rcp45/mon/atmos/r3i1p1/tasmax/tasmax_Amon_MPI-ESM-MR_rcp45_r3i1p1_200601-210012.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-200612.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/secure/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200701-200712.nc',
 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/cmip5/MPI-M/MPI-ESM-MR/rcp45/mon/atmos/r1i1p1/tasmax/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-210012.nc']







[3]:






# NBVAL_IGNORE_OUTPUT

searchfile = [f for f in result['response']['docs'] if f['resourcename'] == 'birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc']
searchfile[0]








[3]:







{'cf_standard_name': ['air_temperature'],
 'abstract': 'birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'replica': False,
 'wms_url': 'https://pavics.ouranos.ca/twitcher/ows/proxy/ncWMS2/wms?SERVICE=WMS&REQUEST=GetCapabilities&VERSION=1.3.0&DATASET=outputs/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'keywords': ['air_temperature',
  'mon',
  'application/netcdf',
  'tasmax',
  'thredds',
  'CMIP5',
  'rcp45',
  'MPI-ESM-MR',
  'MPI-M'],
 'dataset_id': 'testdata.flyingpigeon.cmip5',
 'datetime_max': '2006-12-16T12:00:00Z',
 'id': '44b680cec0a7d4cc',
 'subject': 'Birdhouse Thredds Catalog',
 'category': 'thredds',
 'opendap_url': 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'title': 'tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'variable_palette': ['default'],
 'variable_min': [0],
 'variable_long_name': ['Daily Maximum Near-Surface Air Temperature'],
 'source': 'https://pavics.ouranos.ca//twitcher/ows/proxy/thredds/catalog.xml',
 'datetime_min': '2006-01-16T12:00:00Z',
 'score': 1.0,
 'variable_max': [1],
 'units': ['K'],
 'resourcename': 'birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'type': 'File',
 'catalog_url': 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/catalog/birdhouse/testdata/flyingpigeon/cmip5/catalog.xml?dataset=birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'experiment': 'rcp45',
 'last_modified': '2018-12-21T15:13:38Z',
 'content_type': 'application/netcdf',
 '_version_': 1658705594373111809,
 'variable': ['tasmax'],
 'url': 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/fileServer/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc',
 'project': 'CMIP5',
 'institute': 'MPI-M',
 'frequency': 'mon',
 'model': 'MPI-ESM-MR',
 'latest': True,
 'fileserver_url': 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/fileServer/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc'}







[4]:






for k in sorted(searchfile[0].keys()):
    # remove attributes that changes between different servers for the same file
    if k not in ['id', 'last_modified', '_version_', 'source']:
        value = searchfile[0][k]
        valuesorted = sorted(value) if (isinstance(value, collections.abc.Iterable) and not isinstance(value, str)) else value
        print(f"{k}: {valuesorted}")














abstract: birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
catalog_url: https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/catalog/birdhouse/testdata/flyingpigeon/cmip5/catalog.xml?dataset=birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
category: thredds
cf_standard_name: ['air_temperature']
content_type: application/netcdf
dataset_id: testdata.flyingpigeon.cmip5
datetime_max: 2006-12-16T12:00:00Z
datetime_min: 2006-01-16T12:00:00Z
experiment: rcp45
fileserver_url: https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/fileServer/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
frequency: mon
institute: MPI-M
keywords: ['CMIP5', 'MPI-ESM-MR', 'MPI-M', 'air_temperature', 'application/netcdf', 'mon', 'rcp45', 'tasmax', 'thredds']
latest: True
model: MPI-ESM-MR
opendap_url: https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
project: CMIP5
replica: False
resourcename: birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
score: 1.0
subject: Birdhouse Thredds Catalog
title: tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
type: File
units: ['K']
url: https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/fileServer/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc
variable: ['tasmax']
variable_long_name: ['Daily Maximum Near-Surface Air Temperature']
variable_max: [1]
variable_min: [0]
variable_palette: ['default']
wms_url: https://pavics.ouranos.ca/twitcher/ows/proxy/ncWMS2/wms?SERVICE=WMS&REQUEST=GetCapabilities&VERSION=1.3.0&DATASET=outputs/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc







[ ]:
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ESGF DAP Access

Earth System Grid Federation data requires users to log in to get access to the data. Here is how you would access ESGF data using OPeNDAP. Note that not all files are exposed through the OPeNDAP protocol…


[1]:






import os
import xarray as xr
from pydap.cas.esgf import setup_session
# ds_url = "http://esgfcog.cccma.ec.gc.ca/thredds/dodsC/cmip5.output.CCCma.CanESM2.rcp85.mon.atmos.r4i1p1.pr.20130331.aggregation"
# The CCCMA server fails with an SSLError...
# ds_url = "https://esgf1.dkrz.de/thredds/dodsC/cmip5.output1.MPI-M.MPI-ESM-MR.rcp85.day.atmos.day.r1i1p1.uas.20120503.aggregation"
ds_url = "https://esgf1.dkrz.de/thredds/dodsC/cmip5.output1.MPI-M.MPI-ESM-MR.rcp85.mon.atmos.Amon.r1i1p1.pr.20120503.aggregation"
username = os.environ.get('ESGF_AUTH_USERNAME', '<your openid>')
password = os.environ.get('ESGF_AUTH_PASSWORD', '<password>')
session = setup_session(username, password, check_url=ds_url, verify=True)
store = xr.backends.PydapDataStore.open(ds_url, session=session)
ds = xr.open_dataset(store, decode_cf=False)
ds.attrs








[1]:







{'institution': 'Max Planck Institute for Meteorology',
 'institute_id': 'MPI-M',
 'experiment_id': 'rcp85',
 'source': 'MPI-ESM-MR 2011; URL: http://svn.zmaw.de/svn/cosmos/branches/releases/mpi-esm-cmip5/src/mod; atmosphere: ECHAM6 (REV: 4936), T63L47; land: JSBACH (REV: 4936); ocean: MPIOM (REV: 4936), GR15L40; sea ice: 4936; marine bgc: HAMOCC (REV: 4936);',
 'model_id': 'MPI-ESM-MR',
 'forcing': 'GHG,Oz,SD,Sl,Vl,LU',
 'parent_experiment_id': 'historical',
 'parent_experiment_rip': 'r1i1p1',
 'branch_time': 56978.0,
 'contact': 'cmip5-mpi-esm@dkrz.de',
 'history': 'Model raw output postprocessing with modelling environment (IMDI) at DKRZ: URL: http://svn-mad.zmaw.de/svn/mad/Model/IMDI/trunk, REV: 3998 2011-11-14T17:28:06Z CMOR rewrote data to comply with CF standards and CMIP5 requirements.',
 'references': 'ECHAM6: n/a; JSBACH: Raddatz et al., 2007. Will the tropical land biosphere dominate the climate-carbon cycle feedback during the twenty first century? Climate Dynamics, 29, 565-574, doi 10.1007/s00382-007-0247-8;  MPIOM: Marsland et al., 2003. The Max-Planck-Institute global ocean/sea ice model with orthogonal curvilinear coordinates. Ocean Modelling, 5, 91-127;  HAMOCC: Technical Documentation, http://www.mpimet.mpg.de/fileadmin/models/MPIOM/HAMOCC5.1_TECHNICAL_REPORT.pdf;',
 'initialization_method': 1,
 'physics_version': 1,
 'tracking_id': '87fa3a10-89ff-453e-b230-8c29b76bea9e',
 'product': 'output',
 'experiment': 'RCP8.5',
 'frequency': 'mon',
 'creation_date': '2011-11-14T17:28:06Z',
 'Conventions': 'CF-1.4',
 'project_id': 'CMIP5',
 'table_id': 'Table Amon (27 April 2011) a5a1c518f52ae340313ba0aada03f862',
 'title': 'MPI-ESM-MR model output prepared for CMIP5 RCP8.5',
 'parent_experiment': 'historical',
 'modeling_realm': 'atmos',
 'realization': 1,
 'cmor_version': '2.6.0'}
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Notebooks

These notebooks demonstrates a few features of the PAVICS platform: how to access data through the OPeNDAP protocol and subset and retrieve it, how to render an image using the WMS protocol, how to compute climate indices, and perform bias correction.

If you’re unfamiliar with notebooks, note that typing TAB after an object will display a drop-down menu of the object’s attributes and methods, and that you need to hit CTRL-Enter to run a cell. You can also type ? after a function or method to display the corresponding help message.

Note that some of these notebooks need the bleeding edge version of OWSLib [https://geopython.github.io/OWSLib/] (>=0.17.1) and Birdy_ since some issues were found and fixed in the process of writing these notebooks.



	Gridded Data Renderer

	Data Access Protocol

	ESGF DAP Access

	PAVICS catalog search

	Accessing PAVICS THREDDS Server

	Web Coverage Service - Accessing GeoMet data using owslib

	Web Feature Service - Accessing region countours saved on a GeoServer

	PAVICS Web Processing Services

	Working with owslib’s WMS interface
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JupyterLab Extensions


Notebooks Versioning


jupyterlab-git

This extension is used to include Git in the JupyterLab’s environment.

It adds a new “Git” button on the top menu bar, to use Git’s main features (init, clone, push, pull). Note that it also includes an option to open a Git terminal, in order to use Git commands via a terminal interface. If clicking on this “Open Git Repository in Terminal” option does not do anything, it means terminal access has been restricted for your user and this option cannot be used in this case.

The user can also Clone a new repository from the File Browser panel with the provided button.

Another way to interact with Git is via a new button on the left sidebar, which will open a Git panel. This panel will let the user init and clone a repo, and, once a repo is opened via the File Browser, the user will be able to manage his branches and commits.

A ‘Changes’ tab can be used to see the Staged/Changed/Untracked files. For each Changed file, we can open a diff page showing side by side the differences between the original and the modified file.

There is also a ‘History’ tab which displays the past commits, and the changed files can be opened to see the diff of the associated commit.

Warning: Avoid using the “git config credential.helper store” command as it could save and expose your git credentials (including your username and your password) in a file in your user directory, which would be accessible by administrators.

Github page : https://github.com/jupyterlab/jupyterlab-git




jupytext

This extension is mostly useful in conjonction with the jupyterlab-git extension. It will pair your notebook .ipynb file with an additional file format. It can be used, for example, to pair the notebook with a python script, that contains only the code found in the notebook’s cells, and we can choose to version only this new .py file on Git, to avoid the problem of conflicts often found on a notebook cell output.

You can use jupytext via the “Commands” button on the left side bar. You will find in the “Commands” panel a section dedicated to jupytext, offering a choice of different file pairing formats.

The main types of format are either a script file (.py) or a markdown file (.md). There are multiple choices for each type, depending of how you want to handle cell markers and cell outputs.

Check the doc on the Github page for a description of the different file formats : https://github.com/mwouts/jupytext#which-text-format




jupyterlab-google-drive

This extension adds a Google Drive file browser to the Jupyterlab environment, useful as an alternative to using Git versioning.

The user only needs to open the Google Drive tab via the button found on the left side bar and then, to login to his Google account. When logged in, the user will see his files found on his Google Drive. To create a new file, make sure to be in a writable folder.

There is also an “Upload” button to add an existing notebook from your local system.

If you want to add an existing notebook from the File Browser panel to the Google Drive panel, there is no direct way to do it. The user must either : - create a new notebook in the Google Drive panel and copy/paste the content of the existing notebook to the new one - download the existing notebook, add it to Google Drive via the Google Drive website and refresh the Google Drive panel in JupyterLab to see the added file

Note that versioning is limited with this extension : This extension doesn’t have any option to go back to a previous version. The user will have to do this via the Google Drive website. Also, Google keeps previous versions of “non-Google files” (such as the .ipynb notebook format) only for 30 days, or up to a maximum of 100 versions. Also, going back to a previous versions requires multiple steps (on the Google Drive website) : - Right-click on file + “Manage versions” - Download the
desired previous version - Still on the “Manage versions” window, click “Upload new version” and select the downloaded file from last step

Known issue : At the top of the panel, there are 5 buttons for the extension, but the fifth one (Sign Out button) doesn’t have an icon.

Github page : https://github.com/jupyterlab/jupyterlab-google-drive






Managing packages and conda environments


jupyter_conda

This extension adds a page to manage installed packages and Conda environments.

The jupyter_conda page can be opened by selecting “Settings” –> “Conda Packages Manager”, via the top menu bar. You can then see the list of Conda environments available, and the list of “Installed” and “Not installed” packages in each environment.

Note that it can take a certain time to see the list of “Not installed” packages, as the extension loads all the available Conda packages from the different channels. Also, the “Not installed” list is not exhaustive. For example, pypi packages do not appear here. If a package is not found in this list, you can still install it via a notebook cell, and the package should now appear in the “Installed” list.

You can install/update/remove packages via this interface.

A new environment can be imported from an .yml file, or an environment can be exported to an .yml file via the available buttons.

When using your own environment, make sure to include the ipykernel and nb_conda kernels packages. They are required if we want to use the environment in a notebook. Activating those packages will make the environment available in the Kernel selection button at the top right of a notebook page. The user must be able to select the environment’s kernel in order to run cells with the environment’s packages.

If a user wants to install a package via a cell (instead of using the extension’s interface), it is recommanded to run the instruction using the ‘%’ token. It is also a good idea to include the environment name in argument to avoid any confusion.

Example : %conda install -y -n ‘environment_name’ ‘package_name’

Github page: https://github.com/mamba-org/gator


[ ]:
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Data Access Protocol

The Data Access Protocol (DAP) is a standard allowing requests to selected elements of a remote file. The NetCDF library includes support for DAP, which makes accessing remote links as easy as accessing files on disk.

In practice this works fairly well except with two caveats, latency and authorization. Each read operation on the file goes through an http request over the net, which is then processed by a DAP server. Compared to a direct read on the file system, there is often a noticeable lag between a command and the result. This DAP server may also secure some directories, requesting users to provide a authorization in the form of a password, token or certificate.

The main advantage of using DAP is that you don’t have to download the entire file. You can open the dataset remotely, access the time slice or the region of interest and make computation on the data.

Some resources: * https://pypi.org/project/netcdf4_pydap/ * https://portal.enes.org/data/data-metadata-service/search-and-download/opendap


[1]:






%matplotlib inline
import warnings
import numpy as np
import netCDF4 as nc

# Disable NumPy np.bool deprecation warnings, see https://numpy.org/devdocs/release/1.20.0-notes.html#deprecations
warnings.filterwarnings("ignore", category=DeprecationWarning)







Here we access a test server that does not require authentication.


[2]:






url = 'http://test.opendap.org:80/opendap/data/nc/20070917-MODIS_A-JPL-L2P-A2007260000000.L2_LAC_GHRSST-v01.nc'
D = nc.Dataset(url)
print(D.ncattrs())
D.variables.keys()













['title', 'DSD_entry_id', 'platform', 'sensor', 'Conventions', 'references', 'institution', 'contact', 'GDS_version_id', 'netcdf_version_id', 'creation_date', 'history', 'product_version', 'spatial_resolution', 'start_date', 'start_time', 'stop_date', 'stop_time', 'northernmost_latitude', 'southernmost_latitude', 'easternmost_longitude', 'westernmost_longitude', 'file_quality_index', 'comment']







[2]:







dict_keys(['lat', 'lon', 'time', 'sea_surface_temperature', 'sst_dtime', 'proximity_confidence', 'SSES_bias_error', 'SSES_standard_deviation_error', 'rejection_flag', 'confidence_flag', 'sea_surface_temperature4', 'proximity_confidence4', 'SSES_bias_error4', 'SSES_standard_deviation_error4'])







[3]:






lat = D.variables['lat'][:]
lon = D.variables['lon'][:]
time = D.variables['time']
print(time.units, time[0], nc.num2date(time[0], time.units))













seconds since 1981-01-01 00:00:00 842832339 2007-09-17 00:05:39







[4]:






sst = D.variables['sea_surface_temperature']
print(sst.long_name)
print(sst.units)
print(sst.dimensions, sst.shape)













sea surface temperature
kelvin
('time', 'nj', 'ni') (1, 2030, 1354)







[5]:






a = sst[:]







This dataset is problematic because it is entirely masked. We need to extract the data attribute to get to the original, unmasked values.


[6]:






a.data








[6]:







array([[[ -3575.,  -3529.,  -3483., ...,  -5279.,  -5268.,  -5239.],
        [ -3636.,  -3657.,  -3527., ...,  -5264.,  -5231.,  -5224.],
        [ -3669.,  -3703.,  -3696., ...,  -5270.,  -5284.,  -5243.],
        ...,
        [ -4451.,  -5568.,  -7066., ..., -32767., -32767., -32767.],
        [ -4392.,  -4950.,  -6888., ..., -32767., -32767., -32767.],
        [ -4524.,  -4661.,  -5933., ..., -32767., -32767., -32767.]]],
      dtype=float32)







[7]:






from matplotlib import pyplot as plt
plt.imshow(a.data[0])
plt.show()












[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_opendap_9_0.png]
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Accessing PAVICS THREDDS Server

The THREDDS data storing netCDF file on PAVICS has some public and private directories. Data from public directories can be accessed anonymously, while data from private directories require authentication. This notebook shows how to access public and private data on the THREDDS server.

The PAVICS THREDDS server has a testdata/ folder, in which we store test datasets to validate process requests. Within that directory is a secure/ folder whose file access requires authentication (to be done).

First let’s just open an unsecured link.


[1]:






import xarray as xr
xr.set_options(display_style="text")  # comment out for html style, text style simpler for automated testing

url = "https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/ta_Amon_MRI-CGCM3_decadal1980_r1i1p1_199101-200012.nc"
ds = xr.open_dataset(url)
ds








[1]:






<xarray.Dataset>
Dimensions:    (bnds: 2, lat: 160, lon: 320, plev: 23, time: 120)
Coordinates:
  * time       (time) datetime64[ns] 1991-01-16T12:00:00 ... 2000-12-16T12:00:00
  * plev       (plev) float64 1e+05 9.25e+04 8.5e+04 7e+04 ... 200.0 100.0 40.0
  * lat        (lat) float64 -89.14 -88.03 -86.91 -85.79 ... 86.91 88.03 89.14
  * lon        (lon) float64 0.0 1.125 2.25 3.375 ... 355.5 356.6 357.8 358.9
Dimensions without coordinates: bnds
Data variables:
    time_bnds  (time, bnds) datetime64[ns] ...
    lat_bnds   (lat, bnds) float64 ...
    lon_bnds   (lon, bnds) float64 ...
    ta         (time, plev, lat, lon) float32 ...
Attributes:
    institution:                     MRI (Meteorological Research Institute, ...
    institute_id:                    MRI
    experiment_id:                   decadal1980
    source:                          MRI-CGCM3 2011 atmosphere: GSMUV (gsmuv-...
    model_id:                        MRI-CGCM3
    forcing:                         GHG, SA, Oz, LU, Sl, Vl, BC, OC (GHG inc...
    parent_experiment_id:            N/A
    parent_experiment_rip:           N/A
    branch_time:                     0.0
    contact:                         Seiji Yukimoto (yukimoto@mri-jma.go.jp)
    history:                         Output from /sharex3/cmip5/decadal1980/r...
    references:                      Model described by Yukimoto et al. (Tech...
    initialization_method:           1
    physics_version:                 1
    tracking_id:                     ce91e727-5f22-44fc-b24d-5bb53393ac69
    product:                         output
    experiment:                      10- or 30-year run initialized in year 1980
    frequency:                       mon
    creation_date:                   2011-08-12T05:05:34Z
    Conventions:                     CF-1.4
    project_id:                      CMIP5
    table_id:                        Table Amon (26 July 2011) 976b7fd1d9e1be...
    title:                           MRI-CGCM3 model output prepared for CMIP...
    parent_experiment:               N/A
    modeling_realm:                  atmos
    realization:                     1
    cmor_version:                    2.7.1
    DODS_EXTRA.Unlimited_Dimension:  time




Now let’s do the same with a secured link.


[2]:






secured_url = "https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/secure/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc"

# This should fail but doesn't at the moment.
ds = xr.open_dataset(secured_url, decode_cf=False)







To open a secured link, we need to open a session. We’ve created a authtest user to facilitate testing.


[3]:






import requests
from requests_magpie import MagpieAuth

secured_url = "https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/birdhouse/testdata/secure/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc"
auth = MagpieAuth("https://pavics.ouranos.ca/magpie", "authtest", "authtest1234")

# Open session
session = requests.Session()
session.auth = auth

# Open a Pydap data store and pass it to xarray
store = xr.backends.PydapDataStore.open(secured_url, session=session)
ds = xr.open_dataset(store, decode_cf=False) # Attributes are problematic with this file.
ds








[3]:






<xarray.Dataset>
Dimensions:             (bnds: 2, lat: 96, lon: 192, time: 12)
Coordinates:
  * time                (time) float64 5.699e+04 5.702e+04 ... 5.733e+04
  * lat                 (lat) float64 -88.57 -86.72 -84.86 ... 84.86 86.72 88.57
  * lon                 (lon) float64 0.0 1.875 3.75 5.625 ... 354.4 356.2 358.1
Dimensions without coordinates: bnds
Data variables:
    time_bnds           (time, bnds) float64 ...
    lat_bnds            (lat, bnds) float64 ...
    lon_bnds            (lon, bnds) float64 ...
    latitude_longitude  |S128 ...
    tasmax              (time, lat, lon) float32 ...
Attributes:
    institution:                     Max Planck Institute for Meteorology
    institute_id:                    MPI-M
    experiment_id:                   rcp45
    source:                          MPI-ESM-MR 2011; URL: http://svn.zmaw.de...
    model_id:                        MPI-ESM-MR
    forcing:                         GHG,Oz,SD,Sl,Vl,LU
    parent_experiment_id:            historical
    parent_experiment_rip:           r1i1p1
    branch_time:                     56978.0
    contact:                         cmip5-mpi-esm@dkrz.de
    history:                         Model raw output postprocessing with mod...
    references:                      ECHAM6: n/a; JSBACH: Raddatz et al., 200...
    initialization_method:           1
    physics_version:                 1
    tracking_id:                     e7e78b40-458b-48bd-963a-aa377a89f90b
    product:                         output
    experiment:                      RCP4.5
    frequency:                       mon
    creation_date:                   2011-10-11T11:27:30Z
    Conventions:                     CF-1.4
    project_id:                      CMIP5
    table_id:                        Table Amon (27 April 2011) a5a1c518f52ae...
    title:                           MPI-ESM-MR model output prepared for CMI...
    parent_experiment:               historical
    modeling_realm:                  atmos
    realization:                     1
    cmor_version:                    2.6.0
    DODS_EXTRA.Unlimited_Dimension:  time
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Gridded Data Renderer

PAVICS uses THREDDS WMS service to render netCDF data on a map canvas. The WMS GetMap operation passers the layer identification (<variable name>), styles, figure size and format, projection and color range and the server returns an image that can be displayed in a figure or a map canvas.


[1]:






from owslib.wms import WebMapService
from IPython.display import Image

server = "https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/"
path = "/birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r2i1p1_200601-200612.nc"
wms = WebMapService(server + "wms" + path, version='1.3.0')
resp = wms.getmap(
          layers=["tasmax"],
          format='image/png',
          colorscalerange='{},{}'.format(250, 350),
          size=[256,256],
          srs='CRS:84',
          bbox=(150, 30, 250, 80),
          time='2006-02-15',
          transparent=True)
Image(resp.read())








[1]:






[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_rendering_1_0.png]




One issue with the figure above is the colorscale range and the colormap, which do not provide a lot of contrast. So lets get a copy of the data using the OPeNDAP protocol to find the actual minimum and maximum values.


[2]:






import xarray as xr
ds = xr.open_dataset(server + "dodsC" + path)
subtas = ds.tasmax.sel(time=slice('2006-02-01', '2006-03-01'), lon=slice(188,330), lat=slice(6, 70))
mn, mx = subtas.min().values.tolist(), subtas.max().values.tolist()
mn, mx








[2]:







(235.5495147705078, 306.79168701171875)






Now we’ll simply pass those min/max to getmap with the colorscalerange parameter, and change the palette in the same go using the styles parameter. The supported styles are stored in the layer’s metadata.


[3]:






wms.contents["tasmax"].styles.keys()








[3]:







dict_keys(['boxfill/rainbow', 'boxfill/occam', 'boxfill/redblue', 'boxfill/ncview', 'boxfill/sst_36', 'boxfill/greyscale', 'boxfill/alg2', 'boxfill/occam_pastel-30', 'boxfill/alg', 'boxfill/ferret'])







[4]:






resp = wms.getmap(
          layers=["tasmax"],
          styles=['boxfill/occam'],
          format='image/png',
          colorscalerange='{},{}'.format(mn, mx),
          size=[256,256],
          srs='CRS:84',
          bbox=(150, 30, 250, 80),
          time='2006-02-15',
          transparent=True)
Image(resp.read())








[4]:






[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_rendering_6_0.png]
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Spatial and temporal subsetting

A common task in climate data analysis is subsetting files over a region of interest. Global model simulations and observations cover the entire globe, while impact analyses are often concerned with a region. Instead of downloading the entire file on a local disk, it is often more practical to subset it on the server and only download the relevant part.

This can be done through two ways: interactive analysis using OPeNDAP, or a WPS request for a subsetter. Let’s start with the most direct approach with OPeNDAP. The PAVICS THREDDS server provides two links for each file, a link to the file itself which will download the file locally when accessed, and a dodsC link which supports the OPeNDAP protocol. We’ll use this link and simply pass it to our netCDF library, here xarray.


Subsetting with OPeNDAP


[1]:






%matplotlib inline
import os
import xarray as xr
import numpy as np
from matplotlib import pyplot as plt

xr.set_options(display_style="text")  # comment out for html style, text style simpler for automated testing

verify_ssl = True if 'DISABLE_VERIFY_SSL' not in os.environ else False

# The dodsC link for the test file
dap = 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/dodsC/'
ncfile = 'birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-200612.nc'

# Here we open the file and subset it using xarray fonctionality, which communicates directly with
# the OPeNDAP server to retrieve only the data needed.
ds = xr.open_dataset(dap+ncfile)
tas = ds.tasmax
subtas = tas.sel(time=slice('2006-01-01', '2006-03-01'), lon=slice(188,330), lat=slice(6, 70))
subtas.isel(time=0).plot()
plt.show()












[image: ../../../../../_images/_gitext_https_github_com_Ouranosinc_pavics_sdi_git_docs_source_notebooks_subsetting_1_0.png]







Subset processes with WPS and FlyingPigeon

PAVICS offers a number of subsetting processes through the FlyingPigeon WPS server: - subset_continents - subset_countries - subset_bbox - subset_wfs - subset

The subset_continents and subset_countries use a predefined list of polygons for the subsetting. The subset_bbox takes the geographical coordinates of the two opposite corner of a rectangle to define the subset region, while both subset_wfs and subset use a polygon defined on a remote geoserver, identified by a typename and a feature id. The only difference between those two is that subset also does temporal subsetting.

The first step to launch those services is to create a connexion to the WPS server using Birdy’s WPSClient.


[2]:






from birdy import WPSClient
url = 'https://pavics.ouranos.ca/twitcher/ows/proxy/flyingpigeon/wps'
fp = WPSClient(url, verify=verify_ssl)







Now we’ll use fp.subset_continents, so let’s first check what arguments it expects and pass those to the function.


[3]:






help(fp.subset_continents)













Help on method subset_continents in module birdy.client.base:

subset_continents(resource=None, region='Africa', output_formats=None) method of birdy.client.base.WPSClient instance
    Return the data whose grid cells intersect the selected continents for each input dataset.

    Parameters
    ----------
    region : {'Africa', 'Asia', 'Australia', 'North America', 'Oceania', 'South America', 'Antarctica', 'Europe'}string
        Continent name.
    resource : ComplexData:mimetype:`application/x-netcdf`, :mimetype:`application/x-tar`, :mimetype:`application/zip`
        NetCDF Files or archive (tar/zip) containing netCDF files.

    Returns
    -------
    output : ComplexData:mimetype:`application/x-netcdf`
        NetCDF output for first resource file.
    metalink : ComplexData:mimetype:`application/metalink+xml; version=4.0`
        Metalink file with links to all NetCDF outputs.








[4]:






thredds = 'https://pavics.ouranos.ca/twitcher/ows/proxy/thredds/fileServer/'
ncfile = 'birdhouse/testdata/flyingpigeon/cmip5/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-200612.nc'
resp = fp.subset_continents(resource=thredds+ncfile, region='Africa')







The response we’re getting can either include the data itself or a reference to the data. Using the get method of the response object, we’ll get what was included in the response. If the response holds only a reference (link) to the output, we can retrieve it using the get(as_obj=True) method. Birdy will then inspect the file format of each output and try to find the appropriate way to open the file and return a Python object. A warning is issued if no converter is found, in which case
the original reference is returned.


[5]:






res = resp.get()
print("URL: ", res.output)
res = resp.get(asobj=True)
res.output













URL:  https://pavics.ouranos.ca/wpsoutputs/b03ec2d0-656c-11eb-8ea7-0242ac120018/tasmax_Amon_MPI-ESM-MR_rcp45_r1i1p1_200601-200612_Africa.nc







[5]:






<xarray.Dataset>
Dimensions:             (bnds: 2, lat: 38, lon: 37, time: 12)
Coordinates:
  * time                (time) datetime64[ns] 2006-01-16T12:00:00 ... 2006-12...
  * lat                 (lat) float64 -32.64 -30.78 -28.91 ... 32.64 34.51 36.37
  * lon                 (lon) float64 -16.88 -15.0 -13.12 ... 46.88 48.75 50.62
Dimensions without coordinates: bnds
Data variables:
    time_bnds           (time, bnds) datetime64[ns] ...
    latitude_longitude  |S1 ...
    tasmax              (time, lat, lon) float32 ...
    ocgis_spatial_mask  (lat, lon) float32 ...
Attributes:
    institution:            Max Planck Institute for Meteorology
    institute_id:           MPI-M
    experiment_id:          rcp45
    source:                 MPI-ESM-MR 2011; URL: http://svn.zmaw.de/svn/cosm...
    model_id:               MPI-ESM-MR
    forcing:                GHG,Oz,SD,Sl,Vl,LU
    parent_experiment_id:   historical
    parent_experiment_rip:  r1i1p1
    branch_time:            56978.0
    contact:                cmip5-mpi-esm@dkrz.de
    history:                Model raw output postprocessing with modelling en...
    references:             ECHAM6: n/a; JSBACH: Raddatz et al., 2007. Will t...
    initialization_method:  1
    physics_version:        1
    tracking_id:            e7e78b40-458b-48bd-963a-aa377a89f90b
    product:                output
    experiment:             RCP4.5
    frequency:              mon
    creation_date:          2011-10-11T11:27:30Z
    Conventions:            CF-1.4
    project_id:             CMIP5
    table_id:               Table Amon (27 April 2011) a5a1c518f52ae340313ba0...
    title:                  MPI-ESM-MR model output prepared for CMIP5 RCP4.5
    parent_experiment:      historical
    modeling_realm:         atmos
    realization:            1
    cmor_version:           2.6.0





[ ]:




















            

          

      

      

    

  

  
    
    
    Advanced climate data analysis
    

    

    
 
  

    
      
          
            
  
Advanced climate data analysis



	Spatial analogues







Spatial analogues

Spatial analogues are maps showing which areas have a present-day climate that is
analogous to the future climate of a given place. This type of map can be
useful for climate adaptation to see how well regions are coping today under specific climate conditions. For example, officials from a city located in a temperate region that may be expecting more heatwaves in the future can learn from the experience of another city where heatwaves are a common occurrence, leading to more proactive intervention plans to better deal with new climate conditions.

Spatial analogues are estimated by comparing the distribution of climate indices
computed at the target location over the future period with the distribution of
the same climate indices computed over a reference period for multiple candidate regions. A number of methodological choices thus enter the computation:



	Climate indices of interest,


	Metrics measuring the difference between both distributions,


	Reference data from which to compute the base indices,


	A future climate scenario to compute the target indices.







The climate indices chosen to compute the spatial analogues are usually annual values
of indices relevant to the intended audience of these maps. For example, in the case of the wine grape industry, the climate indices examined could
include the length of the frost-free season, growing degree-days, annual winter minimum
temperature andand annual number of very cold days [Roy2017].

The flyingpigeon.processes.SpatialAnalogProcess offers six
distance metrics: standard euclidean distance, nearest neighbor,
Zech-Aslan energy distance, Kolmogorov-Smirnov statistic,Friedman-Rafsky runs
statistics and the Kullback-Leibler divergence. A description and reference for
each distance metric is given in flyingpigeon.dissimilarity and based
on [Grenier2013].

The reference data set should cover the target site in order to perform
validation tests, and a large area around it. Global or continental scale datasets
are generally used, but the spatial resolution should be high enough for users to be
able to recognize climate features they are familiar with.

Different future climate scenarios from climate models can be used to compute the
target distribution over the future period. Usually the raw model outputs are
bias-corrected with the observation dataset. This is done to avoid discrepancies
that would be introduced by systematic model errors. One way to validate the results
is to compute the spatial analog using the simulation over the historical period. The
best analog region should thus cover the target site.

The WPS process automatically extracts the target series from a netCDF file using
geographical coordinates and the names of the climate indices (the name of the
climate indices should be the same for both netCDF files). It also allows users
to specify the period over which the distributions should be compared, for both
the target and candidate datasets.

An accompanying process flyingpigeon.processes.MapSpatialAnalogProcess
can then be called to create a graphic displaying the dissimilarity value.
An example of such graphic is shown below, with the target location indicated
by a white marker.


[image: Example of spatial analog graphic.]
A map of the dissimilarity metric computed from mean annual precipitation and
temperature values in Montreal over the period 1970-1990.



flyingpigeon.processes.SpatialAnalogProcess

flyingpigeon.processes.MapSpatialAnalogProcess
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Basic climate data analysis

The following processes concern basic climate data analysis, methods for formatting data to examine a
specific region or time interval. They are provided by Flyingpigeon’s
subset processes [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#subset-processes-api].


Spatial and temporal subsetting


	SubsetWFSPolygonProcess [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#flyingpigeon.processes.wps_subset_wfs_polygon.SubsetWFSPolygonProcess] Subset over a contour provided by a WFS service.


	SubsetBboxProcess [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#flyingpigeon.processes.wps_subset_bbox.SubsetBboxProcess] Subset over a latitude-longitude bounding box.


	SubsetcontinentProcess [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#flyingpigeon.processes.wps_subset_continents.SubsetcontinentProcess] Subset over one or more continent.


	SubsetcountryProcess [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#flyingpigeon.processes.wps_subset_countries.SubsetcountryProcess] Subset over one or more country.


	PointinspectionProcess [https://flyingpigeon.readthedocs.io/en/latest/processes_api.html#flyingpigeon.processes.wps_pointinspection.PointinspectionProcess] Extract data over one or more point coordinates.
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Bias correction

We’ve temporarily retired our bias correction algorithm (KDDM) because it came with heavy dependencies that complicated
installation and deployment. We’re currently working on implementing bias correction algorithms to  xclim, which will
then be offered as a WPS service in the platform sometimes this fall.
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Data handling
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Impacts and adaptation

The following are processes for analyzing impact and adaptation metrics for the purpose of tracking biodiversity health.
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Processes

PAVICS offers a growing list of computational services through the Web Processing Services (WPS) standard. Each individual service is hosted by a thematic server. For example, the Finch server specializes in climate indicators, while the Raven server focuses on hydrological modeling and time-series analysis. A typical server will thus host a few dozens or more individual processes that can be combined into workflows. Indeed, each service typically operates on netCDF inputs and also yields netCDF outputs, making it possible to chain together multiple processes.

You’ll find below links to services or service providers organized by topics. You may also use the Search bar, which will search through the index for all the main thematic servers.



	Basic climate data analysis
	Spatial and temporal subsetting





	Climate indicators

	Advanced climate data analysis
	Spatial analogues





	Bias correction






Todo

Take a systematic approach and link to other birds and libraries through intersphinx
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Climate indicators

PAVICS now relies on Finch to provide processes for climate indicators (it previously used FlyingPigeon, which itself used ICCLIM indicators wrapped using ocgis). The full list of available processes can be found here.
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Data administration


SOLR

The following processes are used by platform admins to interact with the SOLR database.
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Visualization





            

          

      

      

    

  

  
    
    
    Workflows
    

    

    
 
  

    
      
          
            
  
Workflows
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Flood Frequency Analysis and Dam Safety in the 21st Century Climate

This project completed in March 2021 looked at how climate change information can be integrated into flood design values estimated by frequency analysis. The report [http://to.be.completed.pdf] includes maps showing the relative change in 1,000 and 10,000 return values for over 500 watersheds over Canada. The data underlying these figures is available online as a geospatial layer named public:decamillenial_flood_CC on the Ouranos GeoServer <pavics.ouranos.ca/geoserver>. This layer can be downloaded locally, streamed by GIS client (see instructions below) or accessed programmatically (see notebook).

For each watershed, the results include the following properties:


	name
	Watershed name



	watershed_area
	Surface area (km²)



	NSE
	Nash-Sutcliffe Efficiency of calibrated model



	<gcm>_PWM_<t>_[<p>_]<kind>
	Climate change factor per unit area (mm/d/km²) computed following these specifications:


	gcm: Climate model, one of CESM1, CanESM2


	Probability Weighted Moments calibration method


	t: return period, one of 1000, 10000


	kind: Factor operation, either additive (+), or multiplicative (*)


	p (optional): percentile from bootstrap parameter uncertainty assessment, one of 0.75, 0.9, 0.95 or 0.99. If not present, the result is the direct estimate from the PWM method on the full sample.









Warning

The ESRI Shapefile format limits field names to 10 characters. The column names above are thus truncated and replaced by an index (e.g. CanESM2_18), which complicates parsing. We recommend using the GeoPackage format when downloading the results.




QGIS Client Instructions


	Add a layer using the Web Feature Services (WFS) standard
Layer -> Add Layer -> Add WFS Layer …


	Click on New


	Enter the name and address of the PAVICS GeoServer
Name: PAVICS
URL: https://pavics.ouranos.ca/geoserver/ows?version=1.1.0&


	Click OK


	Click Connect


	In table, select decamillenial_flood_CC


	Click Add,  the layer will be downloaded and should appear in the Layers widget.


	Click Close




One the layer is available, you can access the various columns of the data table and display them.


	Right click on decamillenial_flood_CC layer, select Properties


	Select Simple fill


	Click on icon right of fill color to pick which column should be color-coded.









Analyse fréquentielle des crues

Version en français à venir…
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Projects using PAVICS

Some Ouranos projects are using PAVICS as a mechanism to distribute results, code or documentation. Here you’ll find links to project pages.



	Flood Frequency Analysis and Dam Safety in the 21st Century Climate

	Analyse fréquentielle des crues





Project’ related notebooks



	Programmatic access to geospatial layers from decamillenial flood project
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Programmatic access to geospatial layers from decamillenial flood project

The relative and absolute changes in 1,000 and 10,000 flood frequency values have been computed for over 500 watersheds using two climate projection large ensembles, CESM1 and CanESM2 (see project overview for more info). These results are available on the PAVICS GeoServer, and this notebook shows how to get access to those files from a programming environment.


[59]:






from owslib.wfs import WebFeatureService
import geopandas as gpd

# Connect to Ouranos' GeoServer WFS service.
url = 'https://pavics.ouranos.ca/geoserver/wfs'
wfs = WebFeatureService(url, version='2.0.0')

layer = "public:decamillenial_flood_CC_wip"
# To be completed after update to GeoServer.
#data = wfs.getfeature(typename=layer, outputFormat="geopackage")
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  Projects’ related notebooks



	Programmatic access to geospatial layers from decamillenial flood project
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Provenance

The code base is divided into multiple components each having its own release schedule. Each component is stored on a
individual github repository, where every change of the master branch triggers a test suite run and a build of the
corresponding docker image (available on DockerHub [https://hub.docker.com/]). Development occurs in code branches, and modifications are only
merged after code reviews have been completed and all tests passed. Official releases are tagged after significant code
changes and are authorized by ?. The project documentation is entirely contained within the various sections of this
document.

pavics-sdi is relying on a number of different packages developed by other teams. Minor pavics releases will be created following major releases of these critical third party packages if they do not coincide with a major internal release. Package whose upgrade whose trigger a minor pavics release include ocgis, flyingpigeon and malleefowl.


Ouranos deployment

A pre-release version is deployed on an experimental server and integration testing is performed to make sure the platform is in working order. If everything is in order, the pre-release version becomes the release version and is deployed on the pavics server.


Todo

Review by CRIM.
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Bias correction process

This example shows how to call the bias-correction service based on the Kernel Density Distribution Mapping. We first connect to the WPS server and get some information on the service, identified by id kddm_bc.


[2]:






from owslib.wps import WebProcessingService
url = 'https://pavics.ouranos.ca/twitcher/ows/proxy/flyingpigeon/wps'
wps = WebProcessingService(url=url)
proc = wps.describeprocess('kddm_bc')
print(proc.abstract)













Bias correction method using Kernel Density Distribution Mapping (KDDM).






For the next step, we’ll create small synthetic files and run the process.


[7]:






import numpy as np
import xarray as xr
import pandas as pd

obs_time_index = pd.date_range(start='2000-01-01', end='2000-12-31', freq='D')
obs = xr.DataArray(np.arange(len(obs_time_index)), coords={'time': obs_time_index}, dims='time')
ref = obs + 1

fut_time_index = pd.date_range(start='2050-01-01', end='2050-12-31', freq='D')
fut = xr.DataArray(np.arange(len(fut_time_index))+10, coords={'time': fut_time_index}, dims='time')

fn = {'obs': '/tmp/obs.nc',
      'ref': '/tmp/ref.nc',
      'fut': '/tmp/fut.nc'}

obs.to_netcdf(fn['obs'])
ref.to_netcdf(fn['ref'])
fut.to_netcdf(fn['fut'])

resp = wps.execute('kddm_bc', inputs=[('obs', fn['obs']), ('ref', fn['ref']), ('fut', fn['fut'])])








[20]:






print(resp.status)













ProcessAccepted







[ ]:
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from owslib.wps import WebProcessingService
pavics = 'https://pavics.ouranos.ca/twitcher/ows/proxy/flyingpigeon'
headers = credentials()
wps = WebProcessingService(pavics, headers=headers, verify=False)






Bias correction

Using a bias correction algorithm from the console:

inputs = [('obs':'Enter observation dataset' ), ('ref': 'Enter reference simulated dataset'), ('fut': 'Enter future simulated dataset')]
wps.execute('kddm_bc', inputs, output='output_netcdf_fut')








Climate indices

Compute climate indices from a simulated time series:

inputs = [('resource':), ]
wps.execute('icclim_TXx', inputs, output='output_netcdf')








Spatial subsetting

Extract a portion of a netCDF file over a country:

inputs = [('region': 'CAN'), ('resource': '')]
wps.execute('subset_countries', inputs, output='ncout')





Average over a polygon served through WFS:

inputs = [('resource':''), ('typename':''), ('featureids':'')]
wps.execute('averager_WFS', inputs, output='output')





Note that in this last case, the process returns a JSON file storing the URL of the output file, rather than returning
the file itself. This is an alternative pattern we are experimenting with to facilitate the handling of multifile outputs.
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Tutorials



	Bias correction process

	Working with Web Processing Service with Python and OWSLib






Todo

Write tutorial on creating and launching workflows
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Searching for data

The first step in a climate analysis is to gather the data to be analyzed.


Todo

Describe how to use the UI to add data to the workspace.




APIs

Data on ESGF nodes can be searched using the ESGF Search API:

https://github.com/ESGF/esgf.github.io/wiki/ESGF_Search_REST_API





PAVICS has its own data catalog that mimics the ESGF catalog and a WPS
is provided for combining PAVICS search with ESGF search.


Discovering facets

pending
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Working with Web Processing Service with Python and OWSLib

Basic WPS interaction is described in the OWSLib documentation [https://geopython.github.io/OWSLib/#wps]

We suggest using OWSLib [https://geopython.github.io/OWSLib/] 0.17.1 and up.

Getting a list of processes:

from owslib.wps import WebProcessingService
wps = WebProcessingService('http://localhost:8081/pywps')
wps.getcapabilities()
processes = [x.identifier for x in wps.processes]





Inputs identifiers:

process = wps.describeprocess('some_process')
inputs = [x.identifier for x in process.dataInputs]





Execute process (synchronous):

myinputs = [('some_parameter', 'some_value')]
execution = wps.execute('some_process', myinputs, async=False)
execution.getStatus()
execution.statusLocation  # useful for accessing the xml status file
execution.processOutputs[0].data





Execute process with file inputs/outputs (asynchronous):

from owslib.wps import ComplexDataInput
myinputs = [
    ('some_file_input', ComplexDataInput('http://localhost/file.nc')),
    ('some_string_parameter', 'some_value'),
]
execution = wps.execute('some_process', myinputs, output='OUTPUT')
while execution.status != 'ProcessSucceeded':
    execution.checkStatus(sleepSecs=1)
    if execution.status == 'ProcessFailed':
        break
execution.processOutputs[0].reference





On a local flyingpigeon, the results can also be found in:

~/birdhouse/var/lib/pywps/outputs/





If the WPS is protected behind magpie:

import requests
credentials = dict(provider_name='ziggurat',
                   user_name='magpie_username',
                   password='magpie_password')
s = requests.Session()
response = s.post('{0}/signin'.format(https://localhost/magpie), data=credentials, verify=False)
auth_tkt = response.cookies.get('auth_tkt', domain='localhost.local')
headers = dict(Cookie='auth_tkt={0}'.format(auth_tkt))
wps = WebProcessingService('https://localhost/twitcher/ows/proxy/wpsandbox/pywps', headers=headers, verify=False)
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Examples


Running sequential tasks

This is the simplest workflow one can think of, it simply consists in running process A and using its output to feed process B. To make the examples more concrete, let’s imagine a random_word process that takes as input n the number of random words to return, and returns text, a string joining all these words separated by a space. Our second process count_characters will return n the number of a given character (a, b, c) in input text. A workflow to generate 10 random words and count the number of e would then look like this:

{
     "name" : "count_e",
     "tasks": [
         {
             "name": "create_sentence",
             "url": "http://myserver.org:8090/wps",
             "identifier": "random_word",
             "inputs": {
                 "n": 10,
                 }

         },
         {
             "name": "count_letter_e",
             "url": "http://myserver.org:8090/wps",
             "identifier": "count_characters"
             "linked_inputs": {
                 "text": {
                     "task": "create_sentence",
                     "output": "text",
                     }
                 },
             "inputs": {
                 "char": "e"
                 }
         },
      ]
}





When the count_e workflow is launched, the first task is executed using n=10. Then the second task is executed using char=e, and the text value taken from the text output of the create_sentence task, defined in linked_inputs by an :json:object:`Input_description` object.
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Using Workflows



	Workflow vocabulary

	Examples
	Running sequential tasks





	Workflow schema
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Workflow schema

This is the json schema describing workflows. It is defined in malleefowl/custom_workflow.py
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Workflow vocabulary

Creating a climate product usually involves multiple steps:


	Selecting datasets


	Subsetting the data to a specific region and period


	Either regridding the multiple datasets to a common grid or computing spatial averages


	Computing climate indices


	Create graphs or tables from the results




Typically each step would involve calling one or many individual processes, and it’s convenient to combine these steps into a workflow. Here we use workflow to mean a formal description of the logical organization and ordering of individual processes. The workflow logic is encapsulated in a json file using a vocabulary (called a schema [http://json-schema.org]) that we describe below.

Workflows are built by combining Workflow_task into Group_of_task. These groups are then executed sequentially or in parallel, as indicated in the Workflow field (see the Workflow schema).


Note

Either tasks or parallel_groups must be specified.




Note


	Allow to plan the execution of a task after another one without feeding any output of the previous one to an input.







Note

The workflow executor is able obviously to assign a reference output to an expected reference input and a data output to an expected data input but will also be able to read the value of a reference output to send the expected data input. However, a data output linked to an expected reference input will yield an exception.
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Birdhouse Workshop

Workshop on PyWPS and using Birdhouse tools.

Find it on ReadTheDocs [http://birdhouse-workshop.readthedocs.io/en/latest/].
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Simple Plot

https://github.com/koldunovn/python_for_geosciences/blob/master/05%20-%20Graphs%20and%20maps%20(Matplotlib%20and%20Basemap).ipynb


[1]:






%matplotlib inline
import matplotlib.pylab as plt








[2]:






from netCDF4 import Dataset









[3]:






f = Dataset('http://www.esrl.noaa.gov/psd/thredds/dodsC/Datasets/ncep.reanalysis/surface/air.sig995.2012.nc')








[4]:






air = f.variables['air']
lat = f.variables['lat'][:]
lon = f.variables['lon'][:]








[5]:






plt.imshow(air[0,:,:])
plt.colorbar();












[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_5_0.png]





[6]:






air_c = air[:]  - 273.15









[7]:






plt.imshow(air_c[0,:,:])
plt.colorbar()








[7]:







<matplotlib.colorbar.Colorbar at 0x7fb9e76844d0>











[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_7_1.png]







Plot with cartopy

https://github.com/koldunovn/python_for_geosciences/blob/master/07%20-%20Other%20modules%20for%20geoscientists.ipynb


[8]:






import cartopy
import cartopy.crs as ccrs








[9]:






#ax = plt.axes(projection=ccrs.PlateCarree())
ax = plt.axes(projection=ccrs.Mollweide())
plt.contourf(air[0,:,:])
ax.coastlines()
plt.colorbar()








[9]:







<matplotlib.colorbar.Colorbar at 0x7fb9dfebf150>











[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_10_1.png]







Plot with Cartopy and Iris


[15]:






import iris
import iris.quickplot as qplt








[16]:






iris.FUTURE.netcdf_promote = True
temperature = iris.load_cube('http://www.esrl.noaa.gov/psd/thredds/dodsC/Datasets/ncep.reanalysis/surface/air.sig995.2012.nc')










[19]:






qplt.contourf(temperature[0,:,:])
#gca().coastlines()








[19]:







<matplotlib.contour.QuadContourSet at 0x7fb12df09bd0>











[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_14_1.png]





[20]:






zonal_mean = temperature.collapsed('latitude', iris.analysis.MEAN)














/home/pingu/.conda/envs/workshop/lib/python2.7/site-packages/iris/cube.py:3281: UserWarning: Collapsing spatial coordinate u'latitude' without weighting
  warnings.warn(msg.format(coord.name()))
/home/pingu/.conda/envs/workshop/lib/python2.7/site-packages/iris/coords.py:1017: UserWarning: Collapsing a non-contiguous coordinate. Metadata may not be fully descriptive for u'latitude'.
  warnings.warn(msg.format(self.name()))







[21]:






qplt.contourf(zonal_mean)








[21]:







<matplotlib.contour.QuadContourSet at 0x7fb12c59b8d0>











[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_16_1.png]





[23]:






#Code is a bit more complicated in order to fix issue with dates formating
fig = plt.figure()
qplt.plot(temperature[:,10,10])
fig.autofmt_xdate()












[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_17_0.png]





[24]:






qplt.plot(temperature[0,:,10])








[24]:







[<matplotlib.lines.Line2D at 0x7fb12e03b210>]











[image: ../../../../../_images/_gitext_https_github_com_bird_house_birdhouse_workshop_git_tutorials_01_plotter_notebooks_plotting_18_1.png]





[ ]:
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[1]:






import requests








Get Service Capabilities


[2]:






wps_url = 'http://localhost:5000/wps'








[5]:






resp = requests.get(wps_url + '?service=WPS&request=GetCapabilities')
print(resp.url)
# print(resp.content)













http://localhost:5000/wps?service=WPS&request=GetCapabilities









Describe simple_plot Process


[6]:






resp = requests.get(wps_url + '?service=WPS&request=DescribeProcess&version=1.0.0&identifier=simple_plot')
print(resp.url)
# print(resp.content)













http://localhost:5000/wps?service=WPS&request=DescribeProcess&version=1.0.0&identifier=simple_plot









Execute simple_plot Process


[11]:






nc_url = "https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc"
req_url = wps_url + '?service=WPS&request=Execute&version=1.0.0&'
req_url += 'identifier=simple_plot&'
req_url += 'datainputs=dataset=@xlink:href={};variable=air'.format(nc_url)
resp = requests.get(req_url)
print(resp.url)













http://localhost:5000/wps?service=WPS&request=Execute&version=1.0.0&identifier=simple_plot&datainputs=dataset=@xlink:href=https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc;variable=air









Execute simple_plot Process asynchronously


[12]:






nc_url = "https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc"
req_url = wps_url + '?service=WPS&request=Execute&version=1.0.0&'
req_url += 'identifier=simple_plot&'
req_url += 'datainputs=dataset=@xlink:href={};variable=air&'.format(nc_url)
req_url += 'storeExecuteResponse=true&'
req_url += 'status=true'
resp = requests.get(req_url)
print(resp.url)













http://localhost:5000/wps?service=WPS&request=Execute&version=1.0.0&identifier=simple_plot&datainputs=dataset=@xlink:href=https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc;variable=air&storeExecuteResponse=true&status=true







[ ]:
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[1]:






from owslib.wps import WebProcessingService








[2]:






url = 'http://localhost:5000/wps'








[3]:






wps = WebProcessingService(url, skip_caps=True)








Get Capabilities


[7]:






wps.getcapabilities()








[8]:






for p in wps.processes:
    print(p.identifier)













say_hello
sleep
say_hello
simple_plot









Describe Process


[9]:






process = wps.describeprocess(identifier='simple_plot')








[10]:






print(process.title)













Simple Plot







[11]:






for inpt in process.dataInputs:
    print(inpt.identifier, inpt.dataType)













dataset ComplexData
variable string







[12]:






for output in process.processOutputs:
    print(output.identifier, output.dataType)













output ComplexData









Execute Process


[13]:






from owslib.wps import monitorExecution, ComplexDataInput








[15]:






nc_url = "https://www.esrl.noaa.gov/psd/thredds/fileServer/Datasets/ncep.reanalysis.derived/surface/air.mon.ltm.nc"
dataset = ComplexDataInput(nc_url, mimeType='appliction/x-netcdf')

inputs = [
    ('dataset', dataset),
    ('variable', 'air')
]

execution = wps.execute(identifier='simple_plot', inputs=inputs, output=[('output', True)])









[16]:






print(execution.statusLocation)













http://localhost:5000/outputs/3ba1bc38-ad15-11e7-8f20-acde48001122.xml







[20]:






execution.checkStatus()








[21]:






execution.isComplete()








[21]:







True







[22]:






execution.isSucceded()








[22]:







True







[ ]:















[ ]:
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Change History


0.7.0 (2021-01-15)

Changes:


	Added multiple language support (#164).


	Added an Ipyleaflet wrapper for WFS support (#179).


	Updated GeoJSON mimetype (#181).


	Added ability to specify output format for process execution (#182).


	Fixed tests (#184).


	Use GitHub Actions for CI build instead of Travis CI (#185).


	Use black formatting (#186, #187).







0.6.9 (2020-03-10)

Changes:


	Fixed passing Path objects (#169)


	Trying to guess mime type of inputs rather than taking the first value (#171)







0.6.6 (2020-03-03)

Changes:


	Fixed the docs (#150).


	Added outputs to execute in CLI (#151).


	Updated tests (#152).


	Added offline tests (#153).


	Updated conda links (#155).


	Handle Python keywords (#158)


	Fix emu (#159).


	Updated demo notebook tests (#160).


	Added ECMWF demo notebook (#162).


	Added roocs wps demo notebook (#165).


	Added missing files in MANIFEST.in for pypi install (#166).







0.6.5 (2019-08-19)

Changes:


	Fix arguments ordering (#139).


	Fix imports warning (#138).


	Using nbsphinx (#142).


	Fix pip install (#143).


	Add custom authentication methods (#144).


	Use oauth token (#145).


	Skip Python 2.7 (#146).







0.6.4 (2019-07-03)

Changes:


	Fix default converter to return bytes (#137).







0.6.3 (2019-06-21)

Changes:


	Disabled segmented metalink downloads (#132).


	Fix nested conversion (#135).







0.6.2 (2019-06-06)

Changes:


	Added support for passing sequences (list, tuple) as WPS inputs (#128).







0.6.1 (2019-05-27)

Changes:


	Added verify argument when downloading files to disk (#123).


	Bugfixes: #118, #121







0.6.0 (2019-04-04)

Changes:


	Added conversion support for nested outputs (metalink, zip) (#114).


	Added support for Metalink (#113).


	Added support for zip converter (#111).


	Added support for ESGF CWT API (#102).


	Speed up by using DescribeProcess with identifier=all (#98).


	Added support for passing local files to server as raw data (#97).


	Cleaned up notebooks (#107).


	Various Bugfixes: #83, #91, #99







0.5.1 (2018-12-18)

Changes:


	Added support to launch Jupyter notebooks with birdy examples on binder (#94, #95).







0.5.0 (2018-12-03)

Changes:


	Renamed pythonic WPS client (#63): birdy.client.base.WPSClient and from birdy import WPSClient.


	Added WPSResult for WPS outputs as namedtuple (#84, #64).


	Support for Jupter Notebooks (#40): cancel button (work in progress), progress bar, input widget.


	Updated notebooks with examples for WPSClient.







0.4.2 (2018-09-26)

Changes:


	Fixed WPS default parameter (#52).


	Using WPS_SSL_VERIFY environment variable (#50).







0.4.1 (2018-09-14)

Changes:


	Fixed test-suite (#49).


	Import native client with import_wps (#47).


	Fix: using string type when dataType is not provided (#46).


	Updated docs for native client (#43).







0.4.0 (2018-09-06)

Release for Dar Es Salaam.

Changes:


	Conda support on RTD (#42).


	Fix optional input (#41).







0.3.3 (2018-07-18)

Changes:


	Added initial native client (#24, #37).







0.3.2 (2018-06-06)

Changes:


	Fix MANIFEST.in.







0.3.1 (2018-06-06)

Changes:


	Fix bumpversion.







0.3.0 (2018-06-05)

Changes:


	Use bumpversion (#29).


	Use click for CLI (#6).


	Using GitHub templates for issues, PRs and contribution guide.







0.2.2 (2018-05-08)

Fixes:


	Update travis for Python 3.x (#19).


	Fix parsing of WPS capabilities with % (#18).




New Features:


	using mode for async execution in OWSLib (#22).







0.2.1 (2018-03-14)

Fixes:


	Fixed Sphinx and updated docs: #15.




New Features:


	Fix #14: added --cert option to use x509 certificates.







0.2.0 (2017-09-25)


	removed buildout … just using conda.


	cleaned up docs.


	updated travis.


	fixed tests.


	added compat module for python 3.x







0.1.9 (2017-04-07)


	updated buildout and Makefile.


	updated conda environment.


	fixed tests.


	replaced nose by pytest.


	pep8.


	fixed travis.


	fixed ComplexData input.


	show status message in log.







0.1.8 (2016-05-02)


	added backward compatibility for owslib.wps without headers and verify parameter.







0.1.7 (2016-05-02)


	added twitcher token parameter.


	using ssl verify option again.







0.1.6 (2016-03-22)


	added support for bbox parameters.







0.1.5 (2016-03-15)


	fixed wps init (using standard owslib).


	update makefile.







0.1.4 (2015-10-29)


	using ssl verify option of WebProcessingSerivce


	moved python requirements to requirements/deploy.txt







0.1.3 (2015-08-20)


	more unit tests.


	fixed unicode error in wps description.


	using latest ComplexDataInput from owslib.wps.







0.1.2 (2015-08-14)


	fixed encoding of input text files.


	more unit tests.







0.1.1 (2015-08-13)


	allow local file path for complex inputs.


	send complex data inline with requet to remote wps service.







0.1.0 (2014-12-02)


	Initial Release.
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Birdy

[image: Documentation Status]
 [http://birdy.readthedocs.io/en/latest/?badge=latest][image: Build Status]
 [https://github.com/bird-house/birdy/actions][image: Codacy Code Checks]
 [https://www.codacy.com/app/cehbrecht/birdy?utm_source=github.com&amp;utm_medium=referral&amp;utm_content=bird-house/birdy&amp;utm_campaign=Badge_Grade][image: GitHub license]
 [https://github.com/bird-house/birdy/blob/master/LICENSE.txt][image: Join the chat at https://gitter.im/bird-house/birdhouse]
 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]
	Birdy (the bird)
	Birdy is not a bird but likes to play with them.





Birdy is a Python library to work with Web Processing Services (WPS).
It is using OWSLib from the GeoPython project.

You can try Birdy online using Binder (just click on the binder link below),
or view the notebooks on NBViewer.

[image: Binder Launcher]
 [https://mybinder.org/v2/gh/bird-house/birdy.git/v0.7.0?filepath=notebooks][image: NBViewer]
 [https://nbviewer.jupyter.org/github/bird-house/birdy/tree/v0.7.0/notebooks/]Birdy is part of the `Birdhouse`_ project.

Full documentation [http://birdy.readthedocs.org/en/latest/] is on ReadTheDocs.
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How to use the WFSGeojsonLayer class


This class provides WFS layers for ipyleaflet from services than avec geojson output capabilities




We first have to create the WFS connection and instanciate the map:


[1]:






from birdy import IpyleafletWFS
from ipyleaflet import Map

url = 'http://boreas.ouranos.ca/geoserver/wfs'
version = '2.0.0'

wfs_connection = IpyleafletWFS(url, version)

demo_map = Map(center=(46.42, -64.14), zoom=8)
demo_map




















We can then retrieve the available layers. We will use these to create our WFS layer.


[2]:






wfs_connection.layer_list








[2]:







['TravisTest:NE_Admin_Level0',
 'TravisTest:Provinces_États_Global',
 'TravisTest:mrc_poly',
 'TravisTest:region_admin_poly',
 'public:CANOPEX_5797_basinBoundaries',
 'public:CanVec_Rivers',
 'public:CanVec_WaterBodies',
 'public:HydroLAKES_points',
 'public:HydroLAKES_poly',
 'public:USGS_HydroBASINS_lake_ar_lev12',
 'public:USGS_HydroBASINS_lake_na_lev12',
 'public:canada_admin_boundaries',
 'public:global_admin_boundaries',
 'public:usa_admin_boundaries',
 'public:wshed_bound_n1',
 'public:wshed_bound_n2',
 'public:wshed_bound_n3']









Next we create our WFS layer from one of the layers listed above. It is filtered by the extent of the map, seen above. This next function is a builder and will create, add and configure the map with it’s two default widgets.


[3]:






wfs_connection.build_layer(layer_typename='public:HydroLAKES_poly', source_map=demo_map)










The layer created above will have a refresh button, which can be pressed to refresh the WFS layer.




It will also have a property widget in the lower right corner of the map, and will show the feature ID of a feature after you click on it.




It’s also possible to add a new property widget. We first need to retrieve the properties of a feature. The following code returns the properties of the first feature, which should be shared by all features.


[4]:






wfs_connection.property_list








[4]:







{'Hylak_id': 63,
 'Lake_name': "Bras d'Or",
 'Country': 'Canada',
 'Continent': 'North America',
 'Poly_src': 'CanVec',
 'Lake_type': 1,
 'Grand_id': 0,
 'Lake_area': 1066.74,
 'Shore_len': 1120.15,
 'Shore_dev': 9.67,
 'Vol_total': 32000,
 'Vol_res': 0,
 'Vol_src': 1,
 'Depth_avg': 30,
 'Dis_avg': 7.291,
 'Res_time': 50798.3,
 'Elevation': 0,
 'Slope_100': -1,
 'Wshd_area': 215.6,
 'Pour_long': -61.093699,
 'Pour_lat': 45.860445,
 'bbox': [-61.1769, 45.6499, -60.2895, 46.2929]}









We can create a new widget from any of the above properties




The widget_name parameter needs to be unique, else it will overwrite the existing one.


[5]:






wfs_connection.create_feature_property_widget(widget_name='Wshd_area', feature_property='Wshd_area', widget_position='bottomleft')
demo_map





















To replace the default property widget, the same function can be used with the ‘main_widget’ name.




This can be usefull when there is no need for the feature ID, or on the off chance that the first property attribute does not contain the feature ID.


[6]:






wfs_connection.create_feature_property_widget(widget_name='main_widget', feature_property='Lake_area')










The geojson data is available. The results are also filtered by what is visible on the map.


[7]:






gjson = wfs_connection.geojson
gjson['features'][0].keys()








[7]:







dict_keys(['type', 'id', 'geometry', 'geometry_name', 'properties'])







[8]:







gjson['totalFeatures']









[8]:







865









A search by ID for features is also available. Let’s set back the main widget to default so we can have access to feature IDs again


[9]:






wfs_connection.create_feature_property_widget(widget_name='main_widget')
demo_map




















Now click on a feature and replace ‘748’ in the cell below with a new ID number to get the full properties of that feature


[10]:






wfs_connection.feature_properties_by_id(748)








[10]:







{'Hylak_id': 748,
 'Lake_name': 'Grand',
 'Country': 'Canada',
 'Continent': 'North America',
 'Poly_src': 'CanVec',
 'Lake_type': 1,
 'Grand_id': 0,
 'Lake_area': 173.33,
 'Shore_len': 229.49,
 'Shore_dev': 4.92,
 'Vol_total': 2042.27,
 'Vol_res': 0,
 'Vol_src': 3,
 'Depth_avg': 11.8,
 'Dis_avg': 81.913,
 'Res_time': 288.6,
 'Elevation': 0,
 'Slope_100': 1.97,
 'Wshd_area': 3792.1,
 'Pour_long': -66.12332,
 'Pour_lat': 45.839487,
 'bbox': [-66.2071, 45.8363, -65.8713, 46.1022]}









To get rid of all the property widgets:


[11]:






wfs_connection.clear_property_widgets()
demo_map


















[14]:






### And finally, to remove the layer from the map








[12]:






wfs_connection.remove_layer()








[ ]:
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[1]:






### This is a compact example that can be used as a starting point:

### You will need to re-run the last cell to refresh the map after moving outside of the initialized zone.








[2]:






from birdy import IpyleafletWFS
from ipyleaflet  import Map

# Initialize the connection
url ='http://boreas.ouranos.ca/geoserver/wfs'
version ='2.0.0'

boreas_wfs = IpyleafletWFS(url, version)

# Create and render map
m = Map(center=(46.42, -64.14), zoom=8)
m


















[3]:






# List available layers
boreas_wfs.layer_list








[3]:







['TravisTest:NE_Admin_Level0',
 'TravisTest:Provinces_États_Global',
 'TravisTest:mrc_poly',
 'TravisTest:region_admin_poly',
 'public:CANOPEX_5797_basinBoundaries',
 'public:CanVec_Rivers',
 'public:CanVec_WaterBodies',
 'public:HydroLAKES_points',
 'public:HydroLAKES_poly',
 'public:USGS_HydroBASINS_lake_ar_lev12',
 'public:USGS_HydroBASINS_lake_na_lev12',
 'public:canada_admin_boundaries',
 'public:global_admin_boundaries',
 'public:usa_admin_boundaries',
 'public:wshed_bound_n1',
 'public:wshed_bound_n2',
 'public:wshed_bound_n3']







[4]:






# Build the WFS layer
boreas_wfs.build_layer(layer_typename='public:HydroLAKES_poly', source_map=m)










[ ]:
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This notebook is an example of the create_wfsgeojson_layer() function, for the use cases where only a GeoJSON layer is needed out of a WFS service and a certain control over the map is to be conserved (Taking away much of the automation of build_layer(), but gaining more flexibility).




The resulting layer can then be used as any other ipyleaflet GeoJSON layer.


[1]:






from birdy import IpyleafletWFS
from ipyleaflet import Map

# Create connection
url = 'http://boreas.ouranos.ca/geoserver/wfs'
version = '2.0.0'

wfs = IpyleafletWFS(url, version)









[2]:






# Create the map instance
m = Map(center=(47.90, -69.90), zoom=11)
m



















[3]:






# List the available layers
wfs.layer_list








[3]:







['TravisTest:NE_Admin_Level0',
 'TravisTest:Provinces_États_Global',
 'TravisTest:mrc_poly',
 'TravisTest:region_admin_poly',
 'public:CANOPEX_5797_basinBoundaries',
 'public:CanVec_Rivers',
 'public:CanVec_WaterBodies',
 'public:HydroLAKES_points',
 'public:HydroLAKES_poly',
 'public:USGS_HydroBASINS_lake_ar_lev12',
 'public:USGS_HydroBASINS_lake_na_lev12',
 'public:canada_admin_boundaries',
 'public:global_admin_boundaries',
 'public:usa_admin_boundaries',
 'public:wshed_bound_n1',
 'public:wshed_bound_n2',
 'public:wshed_bound_n3']







[4]:






# Create wfs layer
# Move and zoom to the desired extent before running this cell
# Do NOT zoom too far out, as large GeoJSON layers can be long to load and even cause crashed
basin_style = { 'color': '#d000ff', 'opacity': 1, 'dashArray': '10', 'fillOpacity': 0.0, 'weight': 3 }
lake_style = { 'color': '#00aeff', 'dashArray': '0', 'fillOpacity': 0.5, 'weight': 0.5 }

lakes = wfs.create_wfsgeojson_layer('public:HydroLAKES_poly', m, layer_style=lake_style)
basins = wfs.create_wfsgeojson_layer('public:wshed_bound_n2', m, layer_style=basin_style)








[5]:






# Add the layer to the map
m.add_layer(basins)
m.add_layer(lakes)








[6]:






m


















[ ]:
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API Reference



	Using the command line


	Using the Python library







Using the command line




Using the Python library
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Change History


0.7.0 (2021-01-15)

Changes:


	Added multiple language support (#164).


	Added an Ipyleaflet wrapper for WFS support (#179).


	Updated GeoJSON mimetype (#181).


	Added ability to specify output format for process execution (#182).


	Fixed tests (#184).


	Use GitHub Actions for CI build instead of Travis CI (#185).


	Use black formatting (#186, #187).







0.6.9 (2020-03-10)

Changes:


	Fixed passing Path objects (#169)


	Trying to guess mime type of inputs rather than taking the first value (#171)







0.6.6 (2020-03-03)

Changes:


	Fixed the docs (#150).


	Added outputs to execute in CLI (#151).


	Updated tests (#152).


	Added offline tests (#153).


	Updated conda links (#155).


	Handle Python keywords (#158)


	Fix emu (#159).


	Updated demo notebook tests (#160).


	Added ECMWF demo notebook (#162).


	Added roocs wps demo notebook (#165).


	Added missing files in MANIFEST.in for pypi install (#166).







0.6.5 (2019-08-19)

Changes:


	Fix arguments ordering (#139).


	Fix imports warning (#138).


	Using nbsphinx (#142).


	Fix pip install (#143).


	Add custom authentication methods (#144).


	Use oauth token (#145).


	Skip Python 2.7 (#146).







0.6.4 (2019-07-03)

Changes:


	Fix default converter to return bytes (#137).







0.6.3 (2019-06-21)

Changes:


	Disabled segmented metalink downloads (#132).


	Fix nested conversion (#135).







0.6.2 (2019-06-06)

Changes:


	Added support for passing sequences (list, tuple) as WPS inputs (#128).







0.6.1 (2019-05-27)

Changes:


	Added verify argument when downloading files to disk (#123).


	Bugfixes: #118, #121







0.6.0 (2019-04-04)

Changes:


	Added conversion support for nested outputs (metalink, zip) (#114).


	Added support for Metalink (#113).


	Added support for zip converter (#111).


	Added support for ESGF CWT API (#102).


	Speed up by using DescribeProcess with identifier=all (#98).


	Added support for passing local files to server as raw data (#97).


	Cleaned up notebooks (#107).


	Various Bugfixes: #83, #91, #99







0.5.1 (2018-12-18)

Changes:


	Added support to launch Jupyter notebooks with birdy examples on binder (#94, #95).







0.5.0 (2018-12-03)

Changes:


	Renamed pythonic WPS client (#63): birdy.client.base.WPSClient and from birdy import WPSClient.


	Added WPSResult for WPS outputs as namedtuple (#84, #64).


	Support for Jupter Notebooks (#40): cancel button (work in progress), progress bar, input widget.


	Updated notebooks with examples for WPSClient.







0.4.2 (2018-09-26)

Changes:


	Fixed WPS default parameter (#52).


	Using WPS_SSL_VERIFY environment variable (#50).







0.4.1 (2018-09-14)

Changes:


	Fixed test-suite (#49).


	Import native client with import_wps (#47).


	Fix: using string type when dataType is not provided (#46).


	Updated docs for native client (#43).







0.4.0 (2018-09-06)

Release for Dar Es Salaam.

Changes:


	Conda support on RTD (#42).


	Fix optional input (#41).







0.3.3 (2018-07-18)

Changes:


	Added initial native client (#24, #37).







0.3.2 (2018-06-06)

Changes:


	Fix MANIFEST.in.







0.3.1 (2018-06-06)

Changes:


	Fix bumpversion.







0.3.0 (2018-06-05)

Changes:


	Use bumpversion (#29).


	Use click for CLI (#6).


	Using GitHub templates for issues, PRs and contribution guide.







0.2.2 (2018-05-08)

Fixes:


	Update travis for Python 3.x (#19).


	Fix parsing of WPS capabilities with % (#18).




New Features:


	using mode for async execution in OWSLib (#22).







0.2.1 (2018-03-14)

Fixes:


	Fixed Sphinx and updated docs: #15.




New Features:


	Fix #14: added --cert option to use x509 certificates.







0.2.0 (2017-09-25)


	removed buildout … just using conda.


	cleaned up docs.


	updated travis.


	fixed tests.


	added compat module for python 3.x







0.1.9 (2017-04-07)


	updated buildout and Makefile.


	updated conda environment.


	fixed tests.


	replaced nose by pytest.


	pep8.


	fixed travis.


	fixed ComplexData input.


	show status message in log.







0.1.8 (2016-05-02)


	added backward compatibility for owslib.wps without headers and verify parameter.







0.1.7 (2016-05-02)


	added twitcher token parameter.


	using ssl verify option again.







0.1.6 (2016-03-22)


	added support for bbox parameters.







0.1.5 (2016-03-15)


	fixed wps init (using standard owslib).


	update makefile.







0.1.4 (2015-10-29)


	using ssl verify option of WebProcessingSerivce


	moved python requirements to requirements/deploy.txt







0.1.3 (2015-08-20)


	more unit tests.


	fixed unicode error in wps description.


	using latest ComplexDataInput from owslib.wps.







0.1.2 (2015-08-14)


	fixed encoding of input text files.


	more unit tests.







0.1.1 (2015-08-13)


	allow local file path for complex inputs.


	send complex data inline with requet to remote wps service.







0.1.0 (2014-12-02)


	Initial Release.
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Development


Get Started!

Check out code from the birdy GitHub repo and start the installation:

$ git clone https://github.com/bird-house/birdy.git
$ cd birdy
$ conda env create -f environment.yml
$ python setup.py develop





Install additional dependencies:

$ pip install -r requirements_dev.txt





When you’re done making changes, check that your changes pass black, flake8 and the tests:

$ black birdy tests
$ flake8 birdy tests
$ pytest -v tests





Or use the Makefile:

$ make lint
$ make test
$ make test-all






Add pre-commit hooks

Before committing your changes, we ask that you install pre-commit in your environment.
Pre-commit runs git hooks that ensure that your code resembles that of the project
and catches and corrects any small errors or inconsistencies when you git commit:

$ conda install -c conda-forge pre_commit
$ pre-commit install










Write Documentation

You can find the documentation in the docs/source folder. To generate the Sphinx
documentation locally you can use the Makefile:

$ make docs








Bump a new version

Make a new version of Birdy in the following steps:


	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.3.1 patch


	Do it: bumpversion --new-version 0.3.1 patch


	… or: bumpversion --new-version 0.4.0 minor


	Push it: git push --tags




See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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Birdy

[image: Documentation Status]
 [http://birdy.readthedocs.io/en/latest/?badge=latest][image: Build Status]
 [https://github.com/bird-house/birdy/actions][image: Codacy Code Checks]
 [https://www.codacy.com/app/cehbrecht/birdy?utm_source=github.com&amp;utm_medium=referral&amp;utm_content=bird-house/birdy&amp;utm_campaign=Badge_Grade][image: GitHub license]
 [https://github.com/bird-house/birdy/blob/master/LICENSE.txt][image: Join the chat at https://gitter.im/bird-house/birdhouse]
 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]
	Birdy (the bird)
	Birdy is not a bird but likes to play with them.





Birdy is a Python library to work with Web Processing Services (WPS).
It is using OWSLib from the GeoPython project.

You can try Birdy online using Binder (just click on the binder link below),
or view the notebooks on NBViewer.

[image: Binder Launcher]
 [https://mybinder.org/v2/gh/bird-house/birdy.git/v0.7.0?filepath=notebooks][image: NBViewer]
 [https://nbviewer.jupyter.org/github/bird-house/birdy/tree/v0.7.0/notebooks/]Birdy is part of the `Birdhouse`_ project.

Full documentation [http://birdy.readthedocs.org/en/latest/] is on ReadTheDocs.



	Installation

	Examples

	Development

	API Reference

	Change History
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Installation


Install from Anaconda

[image: Ananconda Install]
 [https://anaconda.org/conda-forge/birdy][image: Anaconda Version]
 [https://anaconda.org/conda-forge/birdy][image: Anaconda Downloads]
 [https://anaconda.org/conda-forge/birdy]$ conda install -c conda-forge birdy








Install from GitHub

Check out code from the birdy GitHub repo and start the installation:

$ git clone https://github.com/bird-house/birdy.git
$ cd birdy
$ conda env create -f environment.yml
$ python setup.py install
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[1]:






from birdy import WPSClient
from birdy.exceptions import ProcessIsNotComplete, ProcessFailed, ProcessCanceled
from IPython.display import Image

cli = WPSClient('http://compute.mips.copernicus-climate.eu/wps')  # progress=True








[2]:






result = cli.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')













---------------------------------------------------------------------------
ServiceException                          Traceback (most recent call last)
<ipython-input-2-3689d8b06e90> in <module>
----> 1 result = cli.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')

</home/david/src/birdy/birdy/client/base.py-1> in cordex_subsetter(self, country, model, experiment, variable, year)

~/src/birdy/birdy/client/base.py in _execute(self, pid, **kwargs)
    284         try:
    285             wps_response = self._wps.execute(
--> 286                 pid, inputs=wps_inputs, output=wps_outputs, mode=mode
    287             )
    288

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in execute(self, identifier, inputs, output, mode, lineage, request, response)
    345         # submit the request to the live server
    346         if response is None:
--> 347             response = execution.submitRequest(request)
    348         else:
    349             response = etree.fromstring(response)

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in submitRequest(self, request)
    888         reader = WPSExecuteReader(verbose=self.verbose, timeout=self.timeout, auth=self.auth)
    889         response = reader.readFromUrl(
--> 890             self.url, request, method='Post', headers=self.headers)
    891         self.response = response
    892         return response

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in readFromUrl(self, url, data, method, username, password, headers, verify, cert)
    579
    580         return self._readFromUrl(url, data, self.timeout, method, username=username, password=password,
--> 581                                  headers=headers, verify=verify, cert=cert)
    582
    583

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in _readFromUrl(self, url, data, timeout, method, username, password, headers, verify, cert)
    489             u = openURL(url, data, method='Post',
    490                         username=username, password=password,
--> 491                         headers=headers, verify=verify, cert=cert, timeout=timeout)
    492             return etree.fromstring(u.read())
    493

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/util.py in openURL(url_base, data, method, cookies, username, password, timeout, headers, verify, cert, auth)
    199
    200     if req.status_code in [400, 401]:
--> 201         raise ServiceException(req.text)
    202
    203     if req.status_code in [404, 500, 502, 503, 504]:    # add more if needed

ServiceException: <?xml version="1.0" encoding="UTF-8"?>
<!-- PyWPS 4.0.0 -->
<ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 http://schemas.opengis.net/ows/1.1.0/owsExceptionReport.xsd" version="1.0.0">
  <ows:Exception exceptionCode="ServerBusy" locator="" >
      <ows:ExceptionText>Maximum number of parallel running processes reached. Please try later.</ows:ExceptionText>
  </ows:Exception>
</ows:ExceptionReport>







[5]:






try:
    output = result.get()
except ProcessIsNotComplete:
    print("Please wait ...")
except ProcessFailed:
    print("Sorry, somthing went somethrong ...")
except ProcessCanceled:
    # TODO: canceled exception is not raised yet
    print("Job was canceled.")
else:
    print(output)













cordex_subsetterResponse(
    output='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/tas_EUR-44i_France_ECMWF-ERAINT_evaluation_r1i1p1_MOHC-HadRM3P_v1_mon_199101-200012.nc',
    ncdump='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/nc_dump.txt',
    preview='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/tas_EUR-44i_France_ECMWF-ERAINT_evaluation_r1i1p1_MOHC-HadRM3P_v1_mon_199101-200012.png'
)







[6]:






Image(output.preview)








[6]:






[image: _gitext/https_github_com_bird_house_birdy_git/docs/source/notebooks/examples/../../../../../../_build/doctrees/nbsphinx/_gitext_https_github_com_bird_house_birdy_git_docs_source_notebooks_examples_c4cds_3_0.png]
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[ ]:






from birdy import WPSClient








Emu Example


[ ]:






emu = WPSClient("https://bovec.dkrz.de/ows/proxy/emu")








[ ]:






emu.binaryoperatorfornumbers?









[ ]:






result = emu.binaryoperatorfornumbers(1, 1, operator='add')








[ ]:






result.get()










Cordex Subsetter with C4CDS


[ ]:






cp4cds = WPSClient('http://cp4cds-cn1.dkrz.de/wps', progress=True) # async mode








[ ]:






result = cp4cds.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')








[ ]:






result.get()








[ ]:






from IPython.display import Image








[ ]:






Image(result.get().preview)
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Birdy

Birdy offers through its WPSClient class a simplified interface to WPS processes, but it does not yet support the CWT-API extension (see issue 102 [https://github.com/bird-house/birdy/issues/102]). Look at the doc [https://birdy.readthedocs.io/en/latest/] for more info.


[1]:






from birdy import WPSClient
wps = WPSClient('https://bovec.dkrz.de/ows/proxy/pelican')
# wps = WPSClient('http://localhost:5000/wps')
help(wps.pelican_subset)













Help on method pelican_subset in module birdy.client.base:

pelican_subset(variable=None, domain=None, operation=None) method of birdy.client.base.WPSClient instance
    subset netcdf files

    Parameters
    ----------
    variable : ComplexData:mimetype:`application/json`
        variable
    domain : ComplexData:mimetype:`application/json`
        domain
    operation : ComplexData:mimetype:`application/json`
        operation

    Returns
    -------
    nc : ComplexData:mimetype:`application/x-netcdf`
        NetCDF
    preview : ComplexData:mimetype:`image/png`
        Preview of subsetted Dataset.
    output : ComplexData:mimetype:`application/json`
        Output








[2]:






from owslib_esgfwps import Variable, Domain, Dimension








[3]:






# data files we want to process
files = [
    # OpenDAP, CORDEX EUR-44, tasmax, climate index SU (summer days)
    'http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/gerics/climatesignalmaps/EUR-44/tasmax/su_python-2-7-6_GERICS_ens-multiModel-climatesignalmap-rcp85-EUR-44_yr_20700101-20991231_1971-2000.nc',
]









[4]:






su = Variable(uri=files[0], var_name='su')








[5]:






domain = Domain({'time': Dimension(0, 1, crs='indices')}, )








[6]:






from owslib_esgfwps import Variables, Domains

resp = wps.pelican_subset(variable=Variables([su]), domain=Domains([domain]))













 owslib.wps.WPSException : {'code': 'NoApplicableCode', 'locator': 'None', 'text': 'Process error: subsetting failed.'}







[7]:






resp.get(asobj=False)













---------------------------------------------------------------------------
ProcessFailed                             Traceback (most recent call last)
<ipython-input-7-45a9c56a191d> in <module>
----> 1 resp.get(asobj=False)

~/git/Bird-house/birdy/birdy/client/outputs.py in get(self, asobj)
     29         if not self.isSucceded():
     30             # TODO: add reason for failure
---> 31             raise ProcessFailed("Sorry, process failed.")
     32         return self._make_output(asobj)
     33

ProcessFailed: Sorry, process failed.







[11]:






out = resp.get(asobj=True)













---------------------------------------------------------------------------
ProcessFailed                             Traceback (most recent call last)
<ipython-input-11-82e6f8a3e95f> in <module>
----> 1 out = resp.get(asobj=True)

~/git/Bird-house/birdy/birdy/client/outputs.py in get(self, asobj)
     29         if not self.isSucceded():
     30             # TODO: add reason for failure
---> 31             raise ProcessFailed("Sorry, process failed.")
     32         return self._make_output(asobj)
     33

ProcessFailed: Sorry, process failed.







[12]:






out.preview













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-12-cb2026b269ed> in <module>
----> 1 out.preview

NameError: name 'out' is not defined
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Use Birdy to access ROOS Demo WPS

https://github.com/roocs/roocs-wps-demo


[1]:






from birdy import WPSClient
url = 'https://bovec.dkrz.de/ows/proxy/roocs'
#url = 'http://localhost:5000/wps'
roocs = WPSClient(url)










Available processes


[2]:






roocs?













Type:            WPSClient
String form:     <birdy.client.base.WPSClient object at 0x109895b20>
File:            ~/Documents/GitHub/birdhouse/birdy/birdy/client/base.py
Docstring:
A demostrator for a WPS service for roocs.

Processes
---------

subset
    Run subsetting on climate data.

average
    Run averaging on climate data.

orchestrate
    Run a workflow
Class docstring:
Returns a class where every public method is a WPS process available at
the given url.

Example:
    >>> emu = WPSClient(url='<server url>')
    >>> emu.hello('stranger')
    'Hello stranger'
Init docstring:
Args:
    url (str): Link to WPS provider. config (Config): an instance
    processes: Specify a subset of processes to bind. Defaults to all
        processes.
    converters (dict): Correspondence of {mimetype: class} to convert
        this mimetype to a python object.
    username (str): passed to :class:`owslib.wps.WebProcessingService`
    password (str): passed to :class:`owslib.wps.WebProcessingService`
    headers (str): passed to :class:`owslib.wps.WebProcessingService`
    auth (requests.auth.AuthBase): requests-style auth class to authenticate,
        see https://2.python-requests.org/en/master/user/authentication/
    verify (bool): passed to :class:`owslib.wps.WebProcessingService`
    cert (str): passed to :class:`owslib.wps.WebProcessingService`
    verbose (str): passed to :class:`owslib.wps.WebProcessingService`
    progress (bool): If True, enable interactive user mode.
    version (str): WPS version to use.










Run subset


[3]:






roocs.subset?













Signature:
roocs.subset(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    time='2085-01-01/2120-12-30',
    pre_checked=False,
    space='-5.,49.,10.,65',
    level=1000,
)
Docstring:
Run subsetting on climate data.

Parameters
----------
data_ref : string
    Data references
time : string
    Time Period
space : string
    Bounding Box
level : integer
    Level
pre_checked : boolean
    Use checked data only.

Returns
-------
output : ComplexData:mimetype:`application/x-netcdf`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-0>
Type:      method








[4]:






resp_subset = roocs.subset(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    time='2085-01-01/2120-12-30',
)








[5]:






resp_subset.get()








[5]:







subsetResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/142395f2-6481-11ea-bfdd-109836a7cf3a/output.nc'
)






Show HTTP headers of output


[6]:






import requests
response = requests.head(resp_subset.get()[0])
response.headers








[6]:







{'Server': 'nginx/1.17.5', 'Date': 'Thu, 12 Mar 2020 16:46:59 GMT', 'Content-Type': 'application/x-netcdf', 'Content-Length': '306623', 'Connection': 'keep-alive', 'Last-Modified': 'Thu, 12 Mar 2020 16:46:55 GMT', 'ETag': '"5e6a677f-4adbf"', 'Accept-Ranges': 'bytes'}









Run average


[7]:






roocs.average?













Signature:
roocs.average(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    axes='time',
    pre_checked=False,
)
Docstring:
Run averaging on climate data.

Parameters
----------
data_ref : string
    Data references
axes : {'time', 'latitude', 'longitude'}string
    Please choose an axes for averaging.
pre_checked : boolean
    Use checked data only.

Returns
-------
output : ComplexData:mimetype:`text/plain`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-1>
Type:      method










Run orchestrate workflow


[8]:






roocs.orchestrate?













Signature: roocs.orchestrate(workflow=None, mode='tree')
Docstring:
Run a workflow

Parameters
----------
workflow : ComplexData:mimetype:`application/json`
    Workflow
mode : {'tree', 'simple'}string
    Mode

Returns
-------
output : ComplexData:mimetype:`application/x-netcdf`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-2>
Type:      method







Simple Workflow Chain


[9]:






wf_simple = {
    'doc': "simple workflow",
    'inputs': {
        'data_ref': ['cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas'],
    },
    'steps': [
        {'subset': {"time": "2085-01-01/2120-12-30"}},
        {'subset': {"time": "2090-01-01/2100-12-30"}},
        {'average': {"axes": "time"}}
    ]}








[10]:






import json
wf_simple_json = json.dumps(wf_simple)
wf_simple_json








[10]:







'{"doc": "simple workflow", "inputs": {"data_ref": ["cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas"]}, "steps": [{"subset": {"time": "2085-01-01/2120-12-30"}}, {"subset": {"time": "2090-01-01/2100-12-30"}}, {"average": {"axes": "time"}}]}'







[11]:






resp_wf = roocs.orchestrate(workflow=wf_simple_json, mode='simple')








[12]:






resp_wf.get()








[12]:







orchestrateResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/206ccfe0-6481-11ea-be91-109836a7cf3a/output.nc'
)






Workflow with Function Tree


[13]:






wf_tree = {
    'doc': "tree workflow",
    'inputs': {
        'tas': ['cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas'],
    },
    "outputs": {
          "output": "average_tas/output"
      },
    'steps': {
        "subset_tas_1": {
              "run": "subset",
              "in": {
                  "data_ref": "inputs/tas",
                  "time": "2085-01-01/2120-12-30"
              }
          },
          "subset_tas_2": {
              "run": "subset",
              "in": {
                  "data_ref": "subset_tas_1/output",
                  "time": "2090-01-01/2100-12-30"
              }
          },
          "average_tas": {
              "run": "average",
              "in": {
                  "data_ref": "subset_tas_2/output",
                  "axes": "time"
              }
          }
    }}








[14]:






wf_tree_json = json.dumps(wf_tree)
wf_tree_json








[14]:







'{"doc": "tree workflow", "inputs": {"tas": ["cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas"]}, "outputs": {"output": "average_tas/output"}, "steps": {"subset_tas_1": {"run": "subset", "in": {"data_ref": "inputs/tas", "time": "2085-01-01/2120-12-30"}}, "subset_tas_2": {"run": "subset", "in": {"data_ref": "subset_tas_1/output", "time": "2090-01-01/2100-12-30"}}, "average_tas": {"run": "average", "in": {"data_ref": "subset_tas_2/output", "axes": "time"}}}}'







[15]:






resp_wf = roocs.orchestrate(workflow=wf_tree_json, mode='tree')








[16]:






resp_wf.get()








[16]:







orchestrateResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/ae84c9c2-6481-11ea-be91-109836a7cf3a/output.nc'
)
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[1]:






from birdy import WPSClient








[4]:






magic = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/magic_demo') # verify=False  # progress=True













---------------------------------------------------------------------------
Error                                     Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/contrib/pyopenssl.py in wrap_socket(self, sock, server_side, do_handshake_on_connect, suppress_ragged_eofs, server_hostname)
    471             try:
--> 472                 cnx.do_handshake()
    473             except OpenSSL.SSL.WantReadError:

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/SSL.py in do_handshake(self)
   1914         result = _lib.SSL_do_handshake(self._ssl)
-> 1915         self._raise_ssl_error(self._ssl, result)
   1916

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/SSL.py in _raise_ssl_error(self, ssl, result)
   1646         else:
-> 1647             _raise_current_error()
   1648

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/_util.py in exception_from_error_queue(exception_type)
     53
---> 54     raise exception_type(errors)
     55

Error: [('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')]

During handling of the above exception, another exception occurred:

SSLError                                  Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in urlopen(self, method, url, body, headers, retries, redirect, assert_same_host, timeout, pool_timeout, release_conn, chunked, body_pos, **response_kw)
    602                                                   body=body, headers=headers,
--> 603                                                   chunked=chunked)
    604

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in _make_request(self, conn, method, url, timeout, chunked, **httplib_request_kw)
    343         try:
--> 344             self._validate_conn(conn)
    345         except (SocketTimeout, BaseSSLError) as e:

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in _validate_conn(self, conn)
    842         if not getattr(conn, 'sock', None):  # AppEngine might not have  `.sock`
--> 843             conn.connect()
    844

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connection.py in connect(self)
    369             server_hostname=server_hostname,
--> 370             ssl_context=context)
    371

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/util/ssl_.py in ssl_wrap_socket(sock, keyfile, certfile, cert_reqs, ca_certs, server_hostname, ssl_version, ciphers, ssl_context, ca_cert_dir, key_password)
    354         if HAS_SNI and server_hostname is not None:
--> 355             return context.wrap_socket(sock, server_hostname=server_hostname)
    356

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/contrib/pyopenssl.py in wrap_socket(self, sock, server_side, do_handshake_on_connect, suppress_ragged_eofs, server_hostname)
    477             except OpenSSL.SSL.Error as e:
--> 478                 raise ssl.SSLError('bad handshake: %r' % e)
    479             break

SSLError: ("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",)

During handling of the above exception, another exception occurred:

MaxRetryError                             Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/requests/adapters.py in send(self, request, stream, timeout, verify, cert, proxies)
    448                     retries=self.max_retries,
--> 449                     timeout=timeout
    450                 )

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in urlopen(self, method, url, body, headers, retries, redirect, assert_same_host, timeout, pool_timeout, release_conn, chunked, body_pos, **response_kw)
    640             retries = retries.increment(method, url, error=e, _pool=self,
--> 641                                         _stacktrace=sys.exc_info()[2])
    642             retries.sleep()

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/util/retry.py in increment(self, method, url, response, error, _pool, _stacktrace)
    398         if new_retry.is_exhausted():
--> 399             raise MaxRetryError(_pool, url, error or ResponseError(cause))
    400

MaxRetryError: HTTPSConnectionPool(host='cp4cds-cn2.dkrz.de', port=443): Max retries exceeded with url: /ows/proxy/magic_demo?service=WPS&request=GetCapabilities&version=1.0.0 (Caused by SSLError(SSLError("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",),))

During handling of the above exception, another exception occurred:

SSLError                                  Traceback (most recent call last)
<ipython-input-4-c3ee7610c7e9> in <module>
----> 1 magic = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/magic_demo') # verify=False  # progress=True

~/git/Bird-house/birdy/birdy/client/base.py in __init__(self, url, processes, converters, username, password, headers, auth, verify, cert, verbose, progress, version, caps_xml, desc_xml)
    106
    107         try:
--> 108             self._wps.getcapabilities(xml=caps_xml)
    109         except ServiceException as e:
    110             if "AccessForbidden" in str(e):

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in getcapabilities(self, xml)
    269         else:
    270             self._capabilities = reader.readFromUrl(
--> 271                 self.url, headers=self.headers)
    272
    273         log.debug(element_to_string(self._capabilities))

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in readFromUrl(self, url, username, password, headers, verify, cert)
    531                                  self.timeout,
    532                                  username=username, password=password,
--> 533                                  headers=headers, verify=verify, cert=cert)
    534
    535

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in _readFromUrl(self, url, data, timeout, method, username, password, headers, verify, cert)
    483             u = openURL(spliturl[0], spliturl[
    484                         1], method='Get', username=username, password=password,
--> 485                         headers=headers, verify=verify, cert=cert, timeout=self.timeout)
    486             return etree.fromstring(u.read())
    487

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/util.py in openURL(url_base, data, method, cookies, username, password, timeout, headers, verify, cert, auth)
    196         rkwargs['cookies'] = cookies
    197
--> 198     req = requests.request(method.upper(), url_base, headers=headers, **rkwargs)
    199
    200     if req.status_code in [400, 401]:

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/api.py in request(method, url, **kwargs)
     58     # cases, and look like a memory leak in others.
     59     with sessions.Session() as session:
---> 60         return session.request(method=method, url=url, **kwargs)
     61
     62

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/sessions.py in request(self, method, url, params, data, headers, cookies, files, auth, timeout, allow_redirects, proxies, hooks, stream, verify, cert, json)
    531         }
    532         send_kwargs.update(settings)
--> 533         resp = self.send(prep, **send_kwargs)
    534
    535         return resp

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/sessions.py in send(self, request, **kwargs)
    644
    645         # Send the request
--> 646         r = adapter.send(request, **kwargs)
    647
    648         # Total elapsed time of the request (approximately)

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/adapters.py in send(self, request, stream, timeout, verify, cert, proxies)
    512             if isinstance(e.reason, _SSLError):
    513                 # This branch is for urllib3 v1.22 and later.
--> 514                 raise SSLError(e, request=request)
    515
    516             raise ConnectionError(e, request=request)

SSLError: HTTPSConnectionPool(host='cp4cds-cn2.dkrz.de', port=443): Max retries exceeded with url: /ows/proxy/magic_demo?service=WPS&request=GetCapabilities&version=1.0.0 (Caused by SSLError(SSLError("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",),))







Rainfarm


[ ]:






help(magic.rainfarm)








[ ]:






result = magic.rainfarm()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Run consecdrydays


[ ]:






result = magic.consecdrydays()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Weather Regimes


[ ]:






result = magic.weather_regimes()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Modes of Variability


[ ]:






result = magic.modes_of_variability()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()









[ ]:






result.get().success
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[1]:






from birdy import WPSClient








Get an access token


[2]:






client_id = '7e09d5e948fd48c69418230b5f648a12'
client_secret = '46bf8197254f4816b68b6ba7412f1182'








[11]:






import requests
url = 'https://cp4cds-cn2.dkrz.de/oauth/token?grant_type=client_credentials&client_id={}&client_secret={}'
token = requests.get(url.format(client_id, client_secret), verify=False)
token = token.json()
token













/home/tjs/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py:851: InsecureRequestWarning: Unverified HTTPS request is being made. Adding certificate verification is strongly advised. See: https://urllib3.readthedocs.io/en/latest/advanced-usage.html#ssl-warnings
  InsecureRequestWarning)












---------------------------------------------------------------------------
JSONDecodeError                           Traceback (most recent call last)
<ipython-input-11-2ae21b056765> in <module>
      2 url = 'https://cp4cds-cn2.dkrz.de/oauth/token?grant_type=client_credentials&client_id={}&client_secret={}'
      3 token = requests.get(url.format(client_id, client_secret), verify=False)
----> 4 token = token.json()
      5 token

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/models.py in json(self, **kwargs)
    895                     # used.
    896                     pass
--> 897         return complexjson.loads(self.text, **kwargs)
    898
    899     @property

~/.conda/envs/birdy/lib/python3.6/json/__init__.py in loads(s, encoding, cls, object_hook, parse_float, parse_int, parse_constant, object_pairs_hook, **kw)
    352             parse_int is None and parse_float is None and
    353             parse_constant is None and object_pairs_hook is None and not kw):
--> 354         return _default_decoder.decode(s)
    355     if cls is None:
    356         cls = JSONDecoder

~/.conda/envs/birdy/lib/python3.6/json/decoder.py in decode(self, s, _w)
    337
    338         """
--> 339         obj, end = self.raw_decode(s, idx=_w(s, 0).end())
    340         end = _w(s, end).end()
    341         if end != len(s):

~/.conda/envs/birdy/lib/python3.6/json/decoder.py in raw_decode(self, s, idx)
    355             obj, end = self.scan_once(s, idx)
    356         except StopIteration as err:
--> 357             raise JSONDecodeError("Expecting value", s, err.value) from None
    358         return obj, end

JSONDecodeError: Expecting value: line 1 column 1 (char 0)









Init WPS for climate explorer


[4]:






headers = {'Authorization': 'Bearer {}'.format(token['access_token'])}

cexp = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/cexp',
                 progress=True,
                 verify=False,
                 headers=headers)













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-4-b796a69331d8> in <module>
----> 1 headers = {'Authorization': 'Bearer {}'.format(token['access_token'])}
      2
      3 cexp = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/cexp',
      4                  progress=True,
      5                  verify=False,

NameError: name 'token' is not defined









Run process


[5]:






help(cexp.correlate_field)













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-5-aeaeb5f025a8> in <module>
----> 1 help(cexp.correlate_field)

NameError: name 'cexp' is not defined







[6]:






response = cexp.correlate_field()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-6-d3c8e6543da6> in <module>
----> 1 response = cexp.correlate_field()

NameError: name 'cexp' is not defined







[7]:






response.getStatus()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-7-0a5c65f257f8> in <module>
----> 1 response.getStatus()

NameError: name 'response' is not defined







[8]:






response.get()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-8-e56300f95786> in <module>
----> 1 response.get()

NameError: name 'response' is not defined







[ ]:
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AGU 2018 Demo

This notebook shows how to use birdy’s high-level interface to WPS processes.

Here we access a test server called Emu offering a dozen or so dummy processes.


The shell interface


[1]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy -h













Usage: birdy [OPTIONS] COMMAND [ARGS]...

  Birdy is a command line client for Web Processing Services.

  Documentation is available on readthedocs:
  http://birdy.readthedocs.org/en/latest/

Options:
  --version             Show the version and exit.
  --cert TEXT           Client side certificate containing both certificate
                        and private key.

  -S, --send            Send client side certificate to WPS. Default: false
  -s, --sync            Execute process in sync mode. Default: async mode.
  -t, --token TEXT      Token to access the WPS service.
  -l, --language TEXT   Set the accepted language to send to the WPS service.
  -L, --show-languages  Show a list of accepted languages for the WPS service.
  -h, --help            Show this message and exit.

Commands:
  ultimate_question         Answer to the ultimate question: This process...
  sleep                     Sleep Process: Testing a long running process,...
  nap                       Afternoon Nap (supports sync calls only): This...
  bbox                      Bounding box in- and out: Give bounding box,...
  hello                     Say Hello: Just says a friendly Hello.Returns a...
  dummyprocess              Dummy Process: DummyProcess to check the WPS...
  wordcounter               Word Counter: Counts words in a given text.
  chomsky                   Chomsky text generator: Generates a random...
  inout                     In and Out: Testing all WPS input and output...
  binaryoperatorfornumbers  Binary Operator for Numbers: Performs operation...
  show_error                Show a WPS Error: This process will fail...
  multiple_outputs          Multiple Outputs: Produces multiple files and...
  esgf_demo                 ESGF Demo: Shows how to use WPS metadata for...
  output_formats            Return different output formats.: Dummy process...
  poly_centroid             Approximate centroid of a polygon.: Return the...
  ncmeta                    Return NetCDF Metadata: Return metadata from a...
  non.py-id                 Dummy process including non-pythonic...
  simple_dry_run            Simple Dry Run: A dummy download as simple...
  ncml                      Test NcML THREDDS capability: Return links to
                            an...

  translation               Translated process: Process including...







[2]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy hello -h













Usage: birdy hello [OPTIONS]

  Say Hello: Just says a friendly Hello.Returns a literal string output with
  Hello plus the inputed name.

Options:
  --version                 Show the version and exit.
  --name TEXT               Your name
  --output_formats TEXT...  Modify output format (optional). Takes three
                            arguments, output name, as_reference (True, False,
                            or None for process default), and mimetype(None
                            for process default).

  -h, --help                Show this message and exit.







[3]:






%%bash
export WPS_SERVICE="http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
birdy hello --name stranger













Output:
output=['Hello stranger']









The python interface

The WPSClient function creates a mock python module whose functions actually call a remote WPS process. The docstring and signature of the function are dynamically created from the remote’s process description. If you type wps. and then press Tab, you should see a drop-down list of available processes. Simply call help on each process of type ? after the process to print the docstring for that process.


[4]:






from birdy import WPSClient
url = "http://localhost:5000/wps?Service=WPS&Request=GetCapabilities&Version=1.0.0"
wps = WPSClient(url, verify=False)
help(wps.binaryoperatorfornumbers)













Help on method binaryoperatorfornumbers in module birdy.client.base:

binaryoperatorfornumbers(inputa=2.0, inputb=3.0, operator='add', output_formats=None) method of birdy.client.base.WPSClient instance
    Performs operation on two numbers and returns the answer. This example process is taken from Climate4Impact.

    Parameters
    ----------
    inputa : float
        Enter Input 1
    inputb : float
        Enter Input 2
    operator : {'add', 'substract', 'divide', 'multiply'}string
        Choose a binary Operator

    Returns
    -------
    output : float
        Binary operator result







Type wps. and the press Tab, you should see a drop-down list of available processes.


[5]:






# wps.








Process execution

Processes are executed by calling the function. Each process instantaneoulsy returns a WPSExecute object. The actual output values of the process are obtained by calling the get method. This get method returns a namedtuple storing the process outputs as native python objects.


[6]:






resp = wps.binaryoperatorfornumbers(1, 2, operator='add')
print(resp)
resp.get()













<birdy.client.utils.WPSExecution object at 0x108237d30>







[6]:







binaryoperatorfornumbersResponse(
    output=3.0
)






For instance, the inout function returns a wide variety of data types (float, integers, dates, etc) all of which are converted into a corresponding python type.


[7]:






wps.inout().get()








[7]:







inoutResponse(
    string='This is just a string',
    int=7,
    float=3.14,
    boolean=True,
    angle=90.0,
    time=datetime.time(12, 0),
    date=datetime.date(2012, 5, 1),
    datetime=datetime.datetime(2016, 9, 2, 12, 0, tzinfo=tzutc()),
    string_choice='scissor',
    string_multiple_choice='gentle albatros',
    int_range=1,
    any_value='any value',
    ref_value='Scotland',
    text='http://localhost:5000/outputs/e7700e9c-559c-11eb-bcba-784f435e8862/input.txt',
    dataset='http://localhost:5000/outputs/e7700e9c-559c-11eb-bcba-784f435e8862/input_pd0bgv88.txt',
    bbox=BoundingBox(minx='0.0', miny='0.0', maxx='10.0', maxy='10.0', crs=Crs(id='epsg:4326', naming_authority=None, category=None, type=None, authority='EPSG', version=None, code=4326, axisorder='yx', encoding='code'), dimensions=2)
)











Retrieving outputs by references

For ComplexData objects, WPS servers often return a reference to the output (an http link) instead of the actual data. This is useful if that output is to serve as an input to another process, so as to avoid passing back and forth large files for nothing.

With birdy, the outputs are by default return values are the references themselves, but it’s also possible to download these references in the background and convert them into python objects. To trigger this automatic conversion, set asobj to True when calling the get method. In the example below, we’re using a dummy process called output_formats, whose first output is a netCDF file, and second output is a json file. With asobj=True, the netCDF file is opened and returned
as a netcdf4.Dataset instance, and the json file into a dictionary.


[8]:






# NBVAL_SKIP
# This cell is failing due to an unautheticated SSL certificate
out = wps.output_formats()
nc, json = out.get()
print(out.get())
ds, json = out.get(asobj=True)
print(json)
ds













output_formatsResponse(
    netcdf='http://localhost:5000/outputs/e78722ee-559c-11eb-8bc2-784f435e8862/dummy.nc',
    json='http://localhost:5000/outputs/e78722ee-559c-11eb-8bc2-784f435e8862/dummy.json'
)
{'testing': [1, 2]}







[8]:





















<xarray.Dataset>
Dimensions:  (time: 1)
Coordinates:
  * time     (time) float64 42.0
Data variables:
    *empty*
Attributes:
    title:    Test dataset
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Interactive usage of Birdy WPSClient with widgets


[ ]:






from birdy import WPSClient
from birdy.client import nb_form
emu = WPSClient(url='http://localhost:5000/wps')








[ ]:






resp = nb_form(emu, 'binaryoperatorfornumbers')








[ ]:






resp.widget.result.get(asobj=True)








[ ]:






nb_form(emu, 'non.py-id')








[ ]:






nb_form(emu, 'chomsky')
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[1]:






from birdy import WPSClient
from birdy.exceptions import ProcessIsNotComplete, ProcessFailed, ProcessCanceled
from IPython.display import Image

cli = WPSClient('http://compute.mips.copernicus-climate.eu/wps')  # progress=True








[2]:






result = cli.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')













---------------------------------------------------------------------------
ServiceException                          Traceback (most recent call last)
<ipython-input-2-3689d8b06e90> in <module>
----> 1 result = cli.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')

</home/david/src/birdy/birdy/client/base.py-1> in cordex_subsetter(self, country, model, experiment, variable, year)

~/src/birdy/birdy/client/base.py in _execute(self, pid, **kwargs)
    284         try:
    285             wps_response = self._wps.execute(
--> 286                 pid, inputs=wps_inputs, output=wps_outputs, mode=mode
    287             )
    288

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in execute(self, identifier, inputs, output, mode, lineage, request, response)
    345         # submit the request to the live server
    346         if response is None:
--> 347             response = execution.submitRequest(request)
    348         else:
    349             response = etree.fromstring(response)

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in submitRequest(self, request)
    888         reader = WPSExecuteReader(verbose=self.verbose, timeout=self.timeout, auth=self.auth)
    889         response = reader.readFromUrl(
--> 890             self.url, request, method='Post', headers=self.headers)
    891         self.response = response
    892         return response

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in readFromUrl(self, url, data, method, username, password, headers, verify, cert)
    579
    580         return self._readFromUrl(url, data, self.timeout, method, username=username, password=password,
--> 581                                  headers=headers, verify=verify, cert=cert)
    582
    583

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/wps.py in _readFromUrl(self, url, data, timeout, method, username, password, headers, verify, cert)
    489             u = openURL(url, data, method='Post',
    490                         username=username, password=password,
--> 491                         headers=headers, verify=verify, cert=cert, timeout=timeout)
    492             return etree.fromstring(u.read())
    493

~/.conda/envs/birdy/lib/python3.7/site-packages/owslib/util.py in openURL(url_base, data, method, cookies, username, password, timeout, headers, verify, cert, auth)
    199
    200     if req.status_code in [400, 401]:
--> 201         raise ServiceException(req.text)
    202
    203     if req.status_code in [404, 500, 502, 503, 504]:    # add more if needed

ServiceException: <?xml version="1.0" encoding="UTF-8"?>
<!-- PyWPS 4.0.0 -->
<ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 http://schemas.opengis.net/ows/1.1.0/owsExceptionReport.xsd" version="1.0.0">
  <ows:Exception exceptionCode="ServerBusy" locator="" >
      <ows:ExceptionText>Maximum number of parallel running processes reached. Please try later.</ows:ExceptionText>
  </ows:Exception>
</ows:ExceptionReport>







[5]:






try:
    output = result.get()
except ProcessIsNotComplete:
    print("Please wait ...")
except ProcessFailed:
    print("Sorry, somthing went somethrong ...")
except ProcessCanceled:
    # TODO: canceled exception is not raised yet
    print("Job was canceled.")
else:
    print(output)













cordex_subsetterResponse(
    output='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/tas_EUR-44i_France_ECMWF-ERAINT_evaluation_r1i1p1_MOHC-HadRM3P_v1_mon_199101-200012.nc',
    ncdump='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/nc_dump.txt',
    preview='http://cp4cds-cn1.dkrz.de:80/outputs/c4cds/08414acc-f5b3-11e9-ab6b-f2e4655a10b7/tas_EUR-44i_France_ECMWF-ERAINT_evaluation_r1i1p1_MOHC-HadRM3P_v1_mon_199101-200012.png'
)







[6]:






Image(output.preview)








[6]:






[image: ../../../../_images/_gitext_https_github_com_bird_house_birdy_git_notebooks_examples_c4cds_3_0.png]
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[ ]:






from birdy import WPSClient








Emu Example


[ ]:






emu = WPSClient("https://bovec.dkrz.de/ows/proxy/emu")








[ ]:






emu.binaryoperatorfornumbers?









[ ]:






result = emu.binaryoperatorfornumbers(1, 1, operator='add')








[ ]:






result.get()










Cordex Subsetter with C4CDS


[ ]:






cp4cds = WPSClient('http://cp4cds-cn1.dkrz.de/wps', progress=True) # async mode








[ ]:






result = cp4cds.cordex_subsetter(year=2000, model='MOHC-HadRM3P', variable='tas', country='France')








[ ]:






result.get()








[ ]:






from IPython.display import Image








[ ]:






Image(result.get().preview)
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Birdy WPSClient example with Emu WPS


[ ]:






from birdy import WPSClient








Use Emu WPS

https://github.com/bird-house/emu


[ ]:






emu = WPSClient(url='http://localhost:5000/wps')
emu_i = WPSClient(url='http://localhost:5000/wps', progress=True)










Get Infos about hello


[ ]:






emu.hello?










Run hello


[ ]:






emu.hello(name='Birdy').get()[0]










Run a long running process


[ ]:






result = emu_i.sleep(delay='1.0')








[ ]:






result.get()[0]










Run a process returning a reference to a text document


[ ]:






emu.chomsky(times='5').get()[0]










Pass a local file to a remote process

The client can look up local files on this machine and embed their content in the WPS request to the server. Just set the path to the file or an opened file-like object.


[ ]:






fn = '/tmp/text.txt'
with open(fn, 'w') as f:
    f.write('Just an example')
emu.wordcounter(text=fn).get(asobj=True)










Automatically convert the output to a Python object

The client is able to convert input objects into strings to create requests, and also convert output strings into python objects. This can be demonstrated with the inout process, which simply takes a variety of LiteralInputs of different data types and directs them to the output without any change.


[ ]:






emu.inout?








[ ]:






import datetime as dt
result = emu.inout(string='test', int=1, float=5.6, boolean=True, time='15:45', datetime=dt.datetime(2018, 12, 12), text=None, dataset=None)







Get result as object


[ ]:






result.get(asobj=True).text










Example with multiple_outputs

Similarly, the multiple_outputs function returns a text/plain file. The converter will automatically convert the text file into a string.


[ ]:






out = emu.multiple_outputs(1).get(asobj=True)[0]
print(out)








… or use the metalink library on the referenced metalink file:


[ ]:






out = emu.multiple_outputs(1).get(asobj=False)[0]
print(out)








[ ]:






from metalink import download
download.get(out, path='/tmp', segmented=False)
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Birdy

Birdy offers through its WPSClient class a simplified interface to WPS processes, but it does not yet support the CWT-API extension (see issue 102 [https://github.com/bird-house/birdy/issues/102]). Look at the doc [https://birdy.readthedocs.io/en/latest/] for more info.


[1]:






from birdy import WPSClient
wps = WPSClient('https://bovec.dkrz.de/ows/proxy/pelican')
# wps = WPSClient('http://localhost:5000/wps')
help(wps.pelican_subset)













Help on method pelican_subset in module birdy.client.base:

pelican_subset(variable=None, domain=None, operation=None) method of birdy.client.base.WPSClient instance
    subset netcdf files

    Parameters
    ----------
    variable : ComplexData:mimetype:`application/json`
        variable
    domain : ComplexData:mimetype:`application/json`
        domain
    operation : ComplexData:mimetype:`application/json`
        operation

    Returns
    -------
    nc : ComplexData:mimetype:`application/x-netcdf`
        NetCDF
    preview : ComplexData:mimetype:`image/png`
        Preview of subsetted Dataset.
    output : ComplexData:mimetype:`application/json`
        Output








[2]:






from owslib_esgfwps import Variable, Domain, Dimension








[3]:






# data files we want to process
files = [
    # OpenDAP, CORDEX EUR-44, tasmax, climate index SU (summer days)
    'http://opendap.knmi.nl/knmi/thredds/dodsC/CLIPC/gerics/climatesignalmaps/EUR-44/tasmax/su_python-2-7-6_GERICS_ens-multiModel-climatesignalmap-rcp85-EUR-44_yr_20700101-20991231_1971-2000.nc',
]









[4]:






su = Variable(uri=files[0], var_name='su')








[5]:






domain = Domain({'time': Dimension(0, 1, crs='indices')}, )








[6]:






from owslib_esgfwps import Variables, Domains

resp = wps.pelican_subset(variable=Variables([su]), domain=Domains([domain]))













 owslib.wps.WPSException : {'code': 'NoApplicableCode', 'locator': 'None', 'text': 'Process error: subsetting failed.'}







[7]:






resp.get(asobj=False)













---------------------------------------------------------------------------
ProcessFailed                             Traceback (most recent call last)
<ipython-input-7-45a9c56a191d> in <module>
----> 1 resp.get(asobj=False)

~/git/Bird-house/birdy/birdy/client/outputs.py in get(self, asobj)
     29         if not self.isSucceded():
     30             # TODO: add reason for failure
---> 31             raise ProcessFailed("Sorry, process failed.")
     32         return self._make_output(asobj)
     33

ProcessFailed: Sorry, process failed.







[11]:






out = resp.get(asobj=True)













---------------------------------------------------------------------------
ProcessFailed                             Traceback (most recent call last)
<ipython-input-11-82e6f8a3e95f> in <module>
----> 1 out = resp.get(asobj=True)

~/git/Bird-house/birdy/birdy/client/outputs.py in get(self, asobj)
     29         if not self.isSucceded():
     30             # TODO: add reason for failure
---> 31             raise ProcessFailed("Sorry, process failed.")
     32         return self._make_output(asobj)
     33

ProcessFailed: Sorry, process failed.







[12]:






out.preview













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-12-cb2026b269ed> in <module>
----> 1 out.preview

NameError: name 'out' is not defined
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OWSLib versus Birdy

This notebook shows a side-by-side comparison of owslib.wps.WebProcessingService and birdy.WPSClient.


[ ]:






from owslib.wps import WebProcessingService
from birdy import WPSClient

url = "https://bovec.dkrz.de/ows/proxy/emu?Service=WPS&Request=GetCapabilities&Version=1.0.0"

wps = WebProcessingService(url)
cli = WPSClient(url=url)








Displaying available processes

With owslib, wps.processes is the list of processes offered by the server. With birdy, the client is like a module with functions. So you just write cli. and press Tab to display a drop-down menu of processes.


[ ]:






wps.processes










Documentation about a process

With owslib, the process title and abstract can be obtained simply by looking at these attributes. For the process inputs, we need to iterate on the inputs and access their individual attributes. To facilitate this, owslib.wps provides the printInputOuput function.

With birdy, just type help(cli.hello) and the docstring will show up in your console. With the IPython console or a Jupyter Notebook, cli.hello? would do as well. The docstring follows the NumPy convention.


[ ]:






from owslib.wps import printInputOutput
p = wps.describeprocess('hello')
print("Title: ", p.title)
print("Abstract: ", p.abstract)

for inpt in p.dataInputs:
    printInputOutput(inpt)








[ ]:






 help(cli.hello)










Launching a process and retrieving literal outputs

With owslib, processes are launched using the execute method. Inputs are an an argument to execute and defined by a list of key-value tuples. These keys are the input names, and the values are string representations. The execute method returns a WPSExecution object, which defines a number of methods and attributes, including isComplete and isSucceeded. The process outputs are stored in the processOutputs list, whose content is stored in the data attribute.
Note that this data is a list of strings, so we may have to convert it to a float to use it.


[ ]:






resp = wps.execute('binaryoperatorfornumbers', inputs=[('inputa', '1.0'), ('inputb', '2.0'), ('operator', 'add')])
if resp.isSucceded:
    output, = resp.processOutputs
    print(output.data)







With birdy, inputs are just typical keyword arguments, and outputs are already converted into python objects. Since some processes may have multiple outputs, processes always return a namedtuple, even in the case where there is only a single output.


[ ]:






z = cli.binaryoperatorfornumbers(1, 2, operator='add').get()[0]
z








[ ]:






out = cli.inout().get()
out.date










Retrieving outputs by references

For ComplexData objects, WPS servers often return a reference to the output (an http link) instead of the actual data. This is useful if that output is to serve as an input to another process, so as to avoid passing back and forth large files for nothing.

With owslib, that means that the data attribute of the output is empty, and we instead access the reference attribute. The referenced file can be written to the local disk using the writeToDisk method.

With birdy, the outputs are by default the references themselves, but it’s also possible to download these references in the background and convert them into python objects. To trigger this automatic conversion, set convert_objects to True when instantating the client WPSClient(url, convert_objects=True). Ini the example below, the first output is a plain text file, and the second output is a json file. The text file is converted into a string, and the json file into a
dictionary.


[ ]:






resp = wps.execute('multiple_outputs', inputs=[('count', '1')])
output, ref = resp.processOutputs
print(output.reference)
print(ref.reference)
output.writeToDisk('/tmp/output.txt')








[ ]:






output = cli.multiple_outputs(1).get()[0]
print(output)
# as reference
output = cli.multiple_outputs(1).get(asobj=True)[0]
print(output)
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Use Birdy to access ROOS Demo WPS

https://github.com/roocs/roocs-wps-demo


[1]:






from birdy import WPSClient
url = 'https://bovec.dkrz.de/ows/proxy/roocs'
#url = 'http://localhost:5000/wps'
roocs = WPSClient(url)










Available processes


[2]:






roocs?













Type:            WPSClient
String form:     <birdy.client.base.WPSClient object at 0x109895b20>
File:            ~/Documents/GitHub/birdhouse/birdy/birdy/client/base.py
Docstring:
A demostrator for a WPS service for roocs.

Processes
---------

subset
    Run subsetting on climate data.

average
    Run averaging on climate data.

orchestrate
    Run a workflow
Class docstring:
Returns a class where every public method is a WPS process available at
the given url.

Example:
    >>> emu = WPSClient(url='<server url>')
    >>> emu.hello('stranger')
    'Hello stranger'
Init docstring:
Args:
    url (str): Link to WPS provider. config (Config): an instance
    processes: Specify a subset of processes to bind. Defaults to all
        processes.
    converters (dict): Correspondence of {mimetype: class} to convert
        this mimetype to a python object.
    username (str): passed to :class:`owslib.wps.WebProcessingService`
    password (str): passed to :class:`owslib.wps.WebProcessingService`
    headers (str): passed to :class:`owslib.wps.WebProcessingService`
    auth (requests.auth.AuthBase): requests-style auth class to authenticate,
        see https://2.python-requests.org/en/master/user/authentication/
    verify (bool): passed to :class:`owslib.wps.WebProcessingService`
    cert (str): passed to :class:`owslib.wps.WebProcessingService`
    verbose (str): passed to :class:`owslib.wps.WebProcessingService`
    progress (bool): If True, enable interactive user mode.
    version (str): WPS version to use.










Run subset


[3]:






roocs.subset?













Signature:
roocs.subset(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    time='2085-01-01/2120-12-30',
    pre_checked=False,
    space='-5.,49.,10.,65',
    level=1000,
)
Docstring:
Run subsetting on climate data.

Parameters
----------
data_ref : string
    Data references
time : string
    Time Period
space : string
    Bounding Box
level : integer
    Level
pre_checked : boolean
    Use checked data only.

Returns
-------
output : ComplexData:mimetype:`application/x-netcdf`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-0>
Type:      method








[4]:






resp_subset = roocs.subset(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    time='2085-01-01/2120-12-30',
)








[5]:






resp_subset.get()








[5]:







subsetResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/142395f2-6481-11ea-bfdd-109836a7cf3a/output.nc'
)






Show HTTP headers of output


[6]:






import requests
response = requests.head(resp_subset.get()[0])
response.headers








[6]:







{'Server': 'nginx/1.17.5', 'Date': 'Thu, 12 Mar 2020 16:46:59 GMT', 'Content-Type': 'application/x-netcdf', 'Content-Length': '306623', 'Connection': 'keep-alive', 'Last-Modified': 'Thu, 12 Mar 2020 16:46:55 GMT', 'ETag': '"5e6a677f-4adbf"', 'Accept-Ranges': 'bytes'}









Run average


[7]:






roocs.average?













Signature:
roocs.average(
    data_ref='cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas',
    axes='time',
    pre_checked=False,
)
Docstring:
Run averaging on climate data.

Parameters
----------
data_ref : string
    Data references
axes : {'time', 'latitude', 'longitude'}string
    Please choose an axes for averaging.
pre_checked : boolean
    Use checked data only.

Returns
-------
output : ComplexData:mimetype:`text/plain`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-1>
Type:      method










Run orchestrate workflow


[8]:






roocs.orchestrate?













Signature: roocs.orchestrate(workflow=None, mode='tree')
Docstring:
Run a workflow

Parameters
----------
workflow : ComplexData:mimetype:`application/json`
    Workflow
mode : {'tree', 'simple'}string
    Mode

Returns
-------
output : ComplexData:mimetype:`application/x-netcdf`
    Output
File:      ~/Documents/GitHub/birdhouse/birdy/notebooks/examples/</Users/pingu/Documents/GitHub/birdhouse/birdy/birdy/client/base.py-2>
Type:      method







Simple Workflow Chain


[9]:






wf_simple = {
    'doc': "simple workflow",
    'inputs': {
        'data_ref': ['cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas'],
    },
    'steps': [
        {'subset': {"time": "2085-01-01/2120-12-30"}},
        {'subset': {"time": "2090-01-01/2100-12-30"}},
        {'average': {"axes": "time"}}
    ]}








[10]:






import json
wf_simple_json = json.dumps(wf_simple)
wf_simple_json








[10]:







'{"doc": "simple workflow", "inputs": {"data_ref": ["cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas"]}, "steps": [{"subset": {"time": "2085-01-01/2120-12-30"}}, {"subset": {"time": "2090-01-01/2100-12-30"}}, {"average": {"axes": "time"}}]}'







[11]:






resp_wf = roocs.orchestrate(workflow=wf_simple_json, mode='simple')








[12]:






resp_wf.get()








[12]:







orchestrateResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/206ccfe0-6481-11ea-be91-109836a7cf3a/output.nc'
)






Workflow with Function Tree


[13]:






wf_tree = {
    'doc': "tree workflow",
    'inputs': {
        'tas': ['cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas'],
    },
    "outputs": {
          "output": "average_tas/output"
      },
    'steps': {
        "subset_tas_1": {
              "run": "subset",
              "in": {
                  "data_ref": "inputs/tas",
                  "time": "2085-01-01/2120-12-30"
              }
          },
          "subset_tas_2": {
              "run": "subset",
              "in": {
                  "data_ref": "subset_tas_1/output",
                  "time": "2090-01-01/2100-12-30"
              }
          },
          "average_tas": {
              "run": "average",
              "in": {
                  "data_ref": "subset_tas_2/output",
                  "axes": "time"
              }
          }
    }}








[14]:






wf_tree_json = json.dumps(wf_tree)
wf_tree_json








[14]:







'{"doc": "tree workflow", "inputs": {"tas": ["cmip5.output1.MOHC.HadGEM2-ES.rcp85.mon.atmos.Amon.r1i1p1.latest.tas"]}, "outputs": {"output": "average_tas/output"}, "steps": {"subset_tas_1": {"run": "subset", "in": {"data_ref": "inputs/tas", "time": "2085-01-01/2120-12-30"}}, "subset_tas_2": {"run": "subset", "in": {"data_ref": "subset_tas_1/output", "time": "2090-01-01/2100-12-30"}}, "average_tas": {"run": "average", "in": {"data_ref": "subset_tas_2/output", "axes": "time"}}}}'







[15]:






resp_wf = roocs.orchestrate(workflow=wf_tree_json, mode='tree')








[16]:






resp_wf.get()








[16]:







orchestrateResponse(
    output='https://bovec.dkrz.de/download/outputs/roocswps/ae84c9c2-6481-11ea-be91-109836a7cf3a/output.nc'
)
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[1]:






from birdy import WPSClient








[4]:






magic = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/magic_demo') # verify=False  # progress=True













---------------------------------------------------------------------------
Error                                     Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/contrib/pyopenssl.py in wrap_socket(self, sock, server_side, do_handshake_on_connect, suppress_ragged_eofs, server_hostname)
    471             try:
--> 472                 cnx.do_handshake()
    473             except OpenSSL.SSL.WantReadError:

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/SSL.py in do_handshake(self)
   1914         result = _lib.SSL_do_handshake(self._ssl)
-> 1915         self._raise_ssl_error(self._ssl, result)
   1916

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/SSL.py in _raise_ssl_error(self, ssl, result)
   1646         else:
-> 1647             _raise_current_error()
   1648

~/.conda/envs/birdy/lib/python3.6/site-packages/OpenSSL/_util.py in exception_from_error_queue(exception_type)
     53
---> 54     raise exception_type(errors)
     55

Error: [('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')]

During handling of the above exception, another exception occurred:

SSLError                                  Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in urlopen(self, method, url, body, headers, retries, redirect, assert_same_host, timeout, pool_timeout, release_conn, chunked, body_pos, **response_kw)
    602                                                   body=body, headers=headers,
--> 603                                                   chunked=chunked)
    604

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in _make_request(self, conn, method, url, timeout, chunked, **httplib_request_kw)
    343         try:
--> 344             self._validate_conn(conn)
    345         except (SocketTimeout, BaseSSLError) as e:

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in _validate_conn(self, conn)
    842         if not getattr(conn, 'sock', None):  # AppEngine might not have  `.sock`
--> 843             conn.connect()
    844

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connection.py in connect(self)
    369             server_hostname=server_hostname,
--> 370             ssl_context=context)
    371

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/util/ssl_.py in ssl_wrap_socket(sock, keyfile, certfile, cert_reqs, ca_certs, server_hostname, ssl_version, ciphers, ssl_context, ca_cert_dir, key_password)
    354         if HAS_SNI and server_hostname is not None:
--> 355             return context.wrap_socket(sock, server_hostname=server_hostname)
    356

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/contrib/pyopenssl.py in wrap_socket(self, sock, server_side, do_handshake_on_connect, suppress_ragged_eofs, server_hostname)
    477             except OpenSSL.SSL.Error as e:
--> 478                 raise ssl.SSLError('bad handshake: %r' % e)
    479             break

SSLError: ("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",)

During handling of the above exception, another exception occurred:

MaxRetryError                             Traceback (most recent call last)
~/.conda/envs/birdy/lib/python3.6/site-packages/requests/adapters.py in send(self, request, stream, timeout, verify, cert, proxies)
    448                     retries=self.max_retries,
--> 449                     timeout=timeout
    450                 )

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py in urlopen(self, method, url, body, headers, retries, redirect, assert_same_host, timeout, pool_timeout, release_conn, chunked, body_pos, **response_kw)
    640             retries = retries.increment(method, url, error=e, _pool=self,
--> 641                                         _stacktrace=sys.exc_info()[2])
    642             retries.sleep()

~/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/util/retry.py in increment(self, method, url, response, error, _pool, _stacktrace)
    398         if new_retry.is_exhausted():
--> 399             raise MaxRetryError(_pool, url, error or ResponseError(cause))
    400

MaxRetryError: HTTPSConnectionPool(host='cp4cds-cn2.dkrz.de', port=443): Max retries exceeded with url: /ows/proxy/magic_demo?service=WPS&request=GetCapabilities&version=1.0.0 (Caused by SSLError(SSLError("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",),))

During handling of the above exception, another exception occurred:

SSLError                                  Traceback (most recent call last)
<ipython-input-4-c3ee7610c7e9> in <module>
----> 1 magic = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/magic_demo') # verify=False  # progress=True

~/git/Bird-house/birdy/birdy/client/base.py in __init__(self, url, processes, converters, username, password, headers, auth, verify, cert, verbose, progress, version, caps_xml, desc_xml)
    106
    107         try:
--> 108             self._wps.getcapabilities(xml=caps_xml)
    109         except ServiceException as e:
    110             if "AccessForbidden" in str(e):

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in getcapabilities(self, xml)
    269         else:
    270             self._capabilities = reader.readFromUrl(
--> 271                 self.url, headers=self.headers)
    272
    273         log.debug(element_to_string(self._capabilities))

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in readFromUrl(self, url, username, password, headers, verify, cert)
    531                                  self.timeout,
    532                                  username=username, password=password,
--> 533                                  headers=headers, verify=verify, cert=cert)
    534
    535

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/wps.py in _readFromUrl(self, url, data, timeout, method, username, password, headers, verify, cert)
    483             u = openURL(spliturl[0], spliturl[
    484                         1], method='Get', username=username, password=password,
--> 485                         headers=headers, verify=verify, cert=cert, timeout=self.timeout)
    486             return etree.fromstring(u.read())
    487

~/.conda/envs/birdy/lib/python3.6/site-packages/owslib/util.py in openURL(url_base, data, method, cookies, username, password, timeout, headers, verify, cert, auth)
    196         rkwargs['cookies'] = cookies
    197
--> 198     req = requests.request(method.upper(), url_base, headers=headers, **rkwargs)
    199
    200     if req.status_code in [400, 401]:

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/api.py in request(method, url, **kwargs)
     58     # cases, and look like a memory leak in others.
     59     with sessions.Session() as session:
---> 60         return session.request(method=method, url=url, **kwargs)
     61
     62

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/sessions.py in request(self, method, url, params, data, headers, cookies, files, auth, timeout, allow_redirects, proxies, hooks, stream, verify, cert, json)
    531         }
    532         send_kwargs.update(settings)
--> 533         resp = self.send(prep, **send_kwargs)
    534
    535         return resp

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/sessions.py in send(self, request, **kwargs)
    644
    645         # Send the request
--> 646         r = adapter.send(request, **kwargs)
    647
    648         # Total elapsed time of the request (approximately)

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/adapters.py in send(self, request, stream, timeout, verify, cert, proxies)
    512             if isinstance(e.reason, _SSLError):
    513                 # This branch is for urllib3 v1.22 and later.
--> 514                 raise SSLError(e, request=request)
    515
    516             raise ConnectionError(e, request=request)

SSLError: HTTPSConnectionPool(host='cp4cds-cn2.dkrz.de', port=443): Max retries exceeded with url: /ows/proxy/magic_demo?service=WPS&request=GetCapabilities&version=1.0.0 (Caused by SSLError(SSLError("bad handshake: Error([('SSL routines', 'tls_process_server_certificate', 'certificate verify failed')],)",),))







Rainfarm


[ ]:






help(magic.rainfarm)








[ ]:






result = magic.rainfarm()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Run consecdrydays


[ ]:






result = magic.consecdrydays()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Weather Regimes


[ ]:






result = magic.weather_regimes()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()








[ ]:






result.get().success










Modes of Variability


[ ]:






result = magic.modes_of_variability()








[ ]:






print(result.getStatus())
print(result.statusMessage)
print(result.percentCompleted)








[ ]:






result.get()









[ ]:






result.get().success
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[1]:






from birdy import WPSClient








Get an access token


[2]:






client_id = '7e09d5e948fd48c69418230b5f648a12'
client_secret = '46bf8197254f4816b68b6ba7412f1182'








[11]:






import requests
url = 'https://cp4cds-cn2.dkrz.de/oauth/token?grant_type=client_credentials&client_id={}&client_secret={}'
token = requests.get(url.format(client_id, client_secret), verify=False)
token = token.json()
token













/home/tjs/.conda/envs/birdy/lib/python3.6/site-packages/urllib3/connectionpool.py:851: InsecureRequestWarning: Unverified HTTPS request is being made. Adding certificate verification is strongly advised. See: https://urllib3.readthedocs.io/en/latest/advanced-usage.html#ssl-warnings
  InsecureRequestWarning)












---------------------------------------------------------------------------
JSONDecodeError                           Traceback (most recent call last)
<ipython-input-11-2ae21b056765> in <module>
      2 url = 'https://cp4cds-cn2.dkrz.de/oauth/token?grant_type=client_credentials&client_id={}&client_secret={}'
      3 token = requests.get(url.format(client_id, client_secret), verify=False)
----> 4 token = token.json()
      5 token

~/.conda/envs/birdy/lib/python3.6/site-packages/requests/models.py in json(self, **kwargs)
    895                     # used.
    896                     pass
--> 897         return complexjson.loads(self.text, **kwargs)
    898
    899     @property

~/.conda/envs/birdy/lib/python3.6/json/__init__.py in loads(s, encoding, cls, object_hook, parse_float, parse_int, parse_constant, object_pairs_hook, **kw)
    352             parse_int is None and parse_float is None and
    353             parse_constant is None and object_pairs_hook is None and not kw):
--> 354         return _default_decoder.decode(s)
    355     if cls is None:
    356         cls = JSONDecoder

~/.conda/envs/birdy/lib/python3.6/json/decoder.py in decode(self, s, _w)
    337
    338         """
--> 339         obj, end = self.raw_decode(s, idx=_w(s, 0).end())
    340         end = _w(s, end).end()
    341         if end != len(s):

~/.conda/envs/birdy/lib/python3.6/json/decoder.py in raw_decode(self, s, idx)
    355             obj, end = self.scan_once(s, idx)
    356         except StopIteration as err:
--> 357             raise JSONDecodeError("Expecting value", s, err.value) from None
    358         return obj, end

JSONDecodeError: Expecting value: line 1 column 1 (char 0)









Init WPS for climate explorer


[4]:






headers = {'Authorization': 'Bearer {}'.format(token['access_token'])}

cexp = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/cexp',
                 progress=True,
                 verify=False,
                 headers=headers)













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-4-b796a69331d8> in <module>
----> 1 headers = {'Authorization': 'Bearer {}'.format(token['access_token'])}
      2
      3 cexp = WPSClient('https://cp4cds-cn2.dkrz.de/ows/proxy/cexp',
      4                  progress=True,
      5                  verify=False,

NameError: name 'token' is not defined









Run process


[5]:






help(cexp.correlate_field)













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-5-aeaeb5f025a8> in <module>
----> 1 help(cexp.correlate_field)

NameError: name 'cexp' is not defined







[6]:






response = cexp.correlate_field()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-6-d3c8e6543da6> in <module>
----> 1 response = cexp.correlate_field()

NameError: name 'cexp' is not defined







[7]:






response.getStatus()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-7-0a5c65f257f8> in <module>
----> 1 response.getStatus()

NameError: name 'response' is not defined







[8]:






response.get()













---------------------------------------------------------------------------
NameError                                 Traceback (most recent call last)
<ipython-input-8-e56300f95786> in <module>
----> 1 response.get()

NameError: name 'response' is not defined







[ ]:
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CHANGES


0.6.0

Changes:


	Replace search by parse in the bumpversion config for docs/conf.py to support the version|release expression.







0.5.0 (2020-10-07)

Changes:


	Easier to deploy new template to existing project using cruft (#85, #61).


	Use pip instead of setup.py (#97).


	Added conda forge, Python3.8, and osx build (#38).


	Backported fixes from birds (#86, #88, #89).


	Other fixes (#92, #93, #96, #100).







0.4.2 (2020-01-07)

Changes:


	Fix conda environment for latest cookiecutter (#75).


	Pinned PyWPS 4.2 (#74).


	Updated links to developer guide (#73).


	Added setuptools to conda environment (#72).







0.4.1 (2019-09-27)

This is the Bucharest release.

Changes:


	Skipped conda environment handling in makefile (#70).







0.4.0 (2019-04-17)

This is the San Francisco release.

Changes:


	Skipped python 2.7 support (#67).


	Updated to pywps 4.2 (#66).


	Added make spec (#65).


	Fixed Emu references (#63).







0.3.1 (2018-12-05)

Bugfixes for Washington release.

Changes:


	Raise Makefile errors (#57).


	Get version number without importing package (#56).


	Keep only a single hello process (#53).







0.3.0 (2018-09-05)

Cookiecutter template prepared for Ansible deployment of PyWPS.

Changes:


	Updated to Ansible deployment (#14).


	Enabled PyWPS autodoc extension (#37).


	Updated PyWPS CLI (#8 and #33).


	Enabled Conda support for RTD (#51).


	Using bumpversion to update version (#9)


	numerous fixes.







0.2.0 (2018-05-22)

Initial Cookiecutter Birdhouse release.

A Cookiecutter template for a minimal PyWPS server with example processes.




0.1.1 (2016-06-04)

Original Cookiecutter:
https://github.com/audreyr/cookiecutter-pypackage/tree/v0.1.1
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Cookiecutter for Birdhouse

[image: Documentation Status]
 [http://cookiecutter-birdhouse.readthedocs.org/en/latest/?badge=latest][image: Travis Build]
 [https://travis-ci.org/bird-house/cookiecutter-birdhouse][image: GitHub license]
 [https://github.com/bird-house/cookiecutter-birdhouse/blob/master/LICENSE][image: Join the chat at https://gitter.im/bird-house/birdhouse]
 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]A Cookiecutter template for a Birdhouse bird package

Cookiecutter_ is a command-line utility to create projects from templates. This cookiecutter-birdhouse
template creates a barebone PyWPS server adhering to Birdhouse conventions. It comes complete with a
framework for installation, configuration, deployment, documentation and tests. It even includes a
Dockerfile for containerization! Create your project then get started writing new WPS
processes in minutes.

You may at any time update your project using the latest cookiecutter template using Cruft [https://timothycrosley.github.io/cruft/].


	GitHub repo: https://github.com/bird-house/cookiecutter-birdhouse/


	Documentation: http://cookiecutter-birdhouse.readthedocs.io/en/latest/


	Free software: BSD license





Warning

This is the cookiecutter template for PyWPS without the Buildout deployment.
The template for the Buildout deployment is on branch 0.2.x [https://github.com/bird-house/cookiecutter-birdhouse/tree/0.2.x].




Features


	Ready-made PyWPS server (a bird)


	Pre-configured .travis.yml for Travis-CI [http://travis-ci.org/] automated deployment and testing


	Pre-configured .codacy.yml for automated Codacy [http://codacy.com] code review


	A Dockerfile and docker-compose.yml for containerization


	Preconfigured Sphinx [http://sphinx-doc.org/] documentation that can be hosted on ReadTheDocs_


	A Makefile to install the code, start, stop and poll the server and more







Installation

Prior to installing cookiecutter-birdhouse, the cookiecutter and cruft packages must be installed in your environment.
This is achieved via the following commands:

$ conda install -c conda-forge cookiecutter
$ pip install cruft





With cookiecutter and cruft installed, the cookiecutter-birdhouse template can be installed with:

$ cruft create https://github.com/bird-house/cookiecutter-birdhouse.git





Once cookiecutter clones the template, you will be asked a series of questions related to your project:

full_name [Full Name]:
email [your@email]:
github_username [bird-house]:
project_name [Babybird]:
project_slug [babybird]:
project_repo_name [babybird]:
project_readthedocs_name [babybird]:
project_short_description [A Web Processing Service for Climate Data Analysis.]:
version [0.1.0]:
Select open_source_license:
1 - Apache Software License 2.0
2 - MIT license
3 - BSD license
4 - ISC license
5 - GNU General Public License v3
Choose from 1, 2, 3, 4, 5 [1]:
http_port [5000]:





The answer to all those questions are recorded in the .cruft.json file in
your generated bird.




Usage

After answering the questions asked during installation, a bird Python package will be
created in your current working directory. This package will contain a configurable PyWPS
service with some initial test processes.

Then:


	Create a repo and put it there.


	Add the repo to your Travis-CI [http://travis-ci.org/] account.


	Add the repo to your ReadTheDocs_ account + turn on the ReadTheDocs service hook.




For more details, see the cookiecutter-pypackage tutorial [https://cookiecutter-pypackage.readthedocs.io/en/latest/tutorial.html].

See the babybird [http://babybird.rtfd.io/] example of a generated bird.

To keep the generated bird up-to-date with the cookiecutter template:

$ cruft update  # uses configurations in the .cruft.json file





Cruft can be configured to ignore template changes to certain files, see
https://timothycrosley.github.io/cruft/#updating-a-project.  Potential files to
ignore:


	demonstration files, because they are meant to be erased


	environment files and list of processes, list of tutorial notebooks since they
naturally are different between each bird




See cruft_skip [https://github.com/bird-house/emu/commit/fb1ff9ffdf9e7f0282b36ff0727996cba3bf081a] example.

To link already generated project that was not initially generated using
cruft create:

$ cruft link https://github.com/bird-house/cookiecutter-birdhouse





This will create the .cruft.json file so subsequently cruft update can
be used.  You will need to answer the same questions as cruft create
above.

Note that after cruft link, the commit field in the .cruft.json
file will initially be wrong if you selected the default value.  To ensure a
proper subsequent cruft update, you need to edit the .cruft.json file
and put the proper last commit of the cookiecutter used in that commit
field.  See cruft_link [https://github.com/bird-house/finch/pull/128/commits/0b0d7f37966cbb5bf345dfd4b4ac7953f38f4867] example.




Development

If you want to extend the cookiecutter template then prepare your development
environment as follows:

# clone repo
$ git clone git@github.com:bird-house/cookiecutter-birdhouse.git

# change into repo
$ cd cookiecutter-birdhouse

# create conda environment
$ conda env create -f environment.yml

# activate conda environment
$ source activate cookiecutter-birdhouse

# run tests
$ make test

# bake a new bird with default settings
$ make bake

# the new "baked" bird is created in the cookies folder
$ ls -l cookies/
babybird

# well ... you know what to do with a bird :)

# finally you may clean it all up
$ make clean








Bump a new version

Make a new version of this Cookiecutter in the following steps:



	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.3.1 patch


	Do it: bumpversion --new-version 0.3.1 patch


	… or: bumpversion --new-version 0.4.0 minor


	Push it: git push --tags







See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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Cookiecutter for Birdhouse

[image: Documentation Status]
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 [https://travis-ci.org/bird-house/cookiecutter-birdhouse][image: GitHub license]
 [https://github.com/bird-house/cookiecutter-birdhouse/blob/master/LICENSE][image: Join the chat at https://gitter.im/bird-house/birdhouse]
 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]A Cookiecutter template for a Birdhouse bird package

Cookiecutter_ is a command-line utility to create projects from templates. This cookiecutter-birdhouse
template creates a barebone PyWPS server adhering to Birdhouse conventions. It comes complete with a
framework for installation, configuration, deployment, documentation and tests. It even includes a
Dockerfile for containerization! Create your project then get started writing new WPS
processes in minutes.

You may at any time update your project using the latest cookiecutter template using Cruft [https://timothycrosley.github.io/cruft/].


	GitHub repo: https://github.com/bird-house/cookiecutter-birdhouse/


	Documentation: http://cookiecutter-birdhouse.readthedocs.io/en/latest/


	Free software: BSD license





Warning

This is the cookiecutter template for PyWPS without the Buildout deployment.
The template for the Buildout deployment is on branch 0.2.x [https://github.com/bird-house/cookiecutter-birdhouse/tree/0.2.x].




Features


	Ready-made PyWPS server (a bird)


	Pre-configured .travis.yml for Travis-CI [http://travis-ci.org/] automated deployment and testing


	Pre-configured .codacy.yml for automated Codacy [http://codacy.com] code review


	A Dockerfile and docker-compose.yml for containerization


	Preconfigured Sphinx [http://sphinx-doc.org/] documentation that can be hosted on ReadTheDocs_


	A Makefile to install the code, start, stop and poll the server and more







Installation

Prior to installing cookiecutter-birdhouse, the cookiecutter and cruft packages must be installed in your environment.
This is achieved via the following commands:

$ conda install -c conda-forge cookiecutter
$ pip install cruft





With cookiecutter and cruft installed, the cookiecutter-birdhouse template can be installed with:

$ cruft create https://github.com/bird-house/cookiecutter-birdhouse.git





Once cookiecutter clones the template, you will be asked a series of questions related to your project:

full_name [Full Name]:
email [your@email]:
github_username [bird-house]:
project_name [Babybird]:
project_slug [babybird]:
project_repo_name [babybird]:
project_readthedocs_name [babybird]:
project_short_description [A Web Processing Service for Climate Data Analysis.]:
version [0.1.0]:
Select open_source_license:
1 - Apache Software License 2.0
2 - MIT license
3 - BSD license
4 - ISC license
5 - GNU General Public License v3
Choose from 1, 2, 3, 4, 5 [1]:
http_port [5000]:





The answer to all those questions are recorded in the .cruft.json file in
your generated bird.




Usage

After answering the questions asked during installation, a bird Python package will be
created in your current working directory. This package will contain a configurable PyWPS
service with some initial test processes.

Then:


	Create a repo and put it there.


	Add the repo to your Travis-CI [http://travis-ci.org/] account.


	Add the repo to your ReadTheDocs_ account + turn on the ReadTheDocs service hook.




For more details, see the cookiecutter-pypackage tutorial [https://cookiecutter-pypackage.readthedocs.io/en/latest/tutorial.html].

See the babybird [http://babybird.rtfd.io/] example of a generated bird.

To keep the generated bird up-to-date with the cookiecutter template:

$ cruft update  # uses configurations in the .cruft.json file





Cruft can be configured to ignore template changes to certain files, see
https://timothycrosley.github.io/cruft/#updating-a-project.  Potential files to
ignore:


	demonstration files, because they are meant to be erased


	environment files and list of processes, list of tutorial notebooks since they
naturally are different between each bird




See cruft_skip [https://github.com/bird-house/emu/commit/fb1ff9ffdf9e7f0282b36ff0727996cba3bf081a] example.

To link already generated project that was not initially generated using
cruft create:

$ cruft link https://github.com/bird-house/cookiecutter-birdhouse





This will create the .cruft.json file so subsequently cruft update can
be used.  You will need to answer the same questions as cruft create
above.

Note that after cruft link, the commit field in the .cruft.json
file will initially be wrong if you selected the default value.  To ensure a
proper subsequent cruft update, you need to edit the .cruft.json file
and put the proper last commit of the cookiecutter used in that commit
field.  See cruft_link [https://github.com/bird-house/finch/pull/128/commits/0b0d7f37966cbb5bf345dfd4b4ac7953f38f4867] example.




Development

If you want to extend the cookiecutter template then prepare your development
environment as follows:

# clone repo
$ git clone git@github.com:bird-house/cookiecutter-birdhouse.git

# change into repo
$ cd cookiecutter-birdhouse

# create conda environment
$ conda env create -f environment.yml

# activate conda environment
$ source activate cookiecutter-birdhouse

# run tests
$ make test

# bake a new bird with default settings
$ make bake

# the new "baked" bird is created in the cookies folder
$ ls -l cookies/
babybird

# well ... you know what to do with a bird :)

# finally you may clean it all up
$ make clean








Bump a new version

Make a new version of this Cookiecutter in the following steps:



	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.3.1 patch


	Do it: bumpversion --new-version 0.3.1 patch


	… or: bumpversion --new-version 0.4.0 minor


	Push it: git push --tags







See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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Credits


Development Lead


	{{ cookiecutter.full_name }} <{{ cookiecutter.email }}>







Contributors

None yet. Why not be the first?
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{{ cookiecutter.version }} ({% now ‘local’ %})


	First release.
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	{{ cookiecutter.project_name }} (the bird)
	{{ cookiecutter.project_name }} is a bird …





{{ cookiecutter.project_short_description }}


Documentation

Learn more about {{ cookiecutter.project_name }} in its official documentation at
https://{{ cookiecutter.project_readthedocs_name }}.readthedocs.io.

Submit bug reports, questions and feature requests at
https://github.com/{{ cookiecutter.github_username }}/{{ cookiecutter.project_repo_name }}/issues




Contributing

You can find information about contributing in our Developer Guide [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html].

Please use bumpversion [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html#bump-a-new-version] to release a new version.




License

Free software: {{ cookiecutter.open_source_license }}




Credits

This package was created with Cookiecutter_ and the bird-house/cookiecutter-birdhouse [https://github.com/bird-house/cookiecutter-birdhouse] project template.
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{{ cookiecutter.version }} ({% now ‘local’ %})


	First release.
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Command-line options

You can overwrite the default PyWPS [http://pywps.org/] configuration by using command-line options.
See the {{ cookiecutter.project_name }} help which options are available:

$ {{ cookiecutter.project_slug }} start --help
--hostname HOSTNAME        hostname in PyWPS configuration.
--port PORT                port in PyWPS configuration.





Start service with different hostname and port:

$ {{ cookiecutter.project_slug }} start --hostname localhost --port 5001








Use a custom configuration file

You can overwrite the default PyWPS [http://pywps.org/] configuration by providing your own
PyWPS configuration file (just modifiy the options you want to change).
Use one of the existing sample-*.cfg files as example and copy them to etc/custom.cfg.

For example change the hostname (demo.org) and logging level:

$ cd {{ cookiecutter.project_slug }}
$ vim etc/custom.cfg
$ cat etc/custom.cfg
[server]
url = http://demo.org:{{ cookiecutter.http_port }}/wps
outputurl = http://demo.org:{{ cookiecutter.http_port }}/outputs

[logging]
level = DEBUG





Start the service with your custom configuration:

# start the service with this configuration
$ {{ cookiecutter.project_slug }} start -c etc/custom.cfg
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	Building the docs


	Running tests


	Run tests the lazy way


	Prepare a release


	Bump a new version







Warning

To create new processes look at examples in Emu_.




Building the docs

First install dependencies for the documentation:

$ make develop





Run the Sphinx docs generator:

$ make docs








Running tests

Run tests using pytest [https://docs.pytest.org/en/latest/].

First activate the {{ cookiecutter.project_slug }} Conda environment and install pytest.

$ source activate {{ cookiecutter.project_slug }}
$ pip install -r requirements_dev.txt  # if not already installed
OR
$ make develop





Run quick tests (skip slow and online):

$ pytest -m 'not slow and not online'"





Run all tests:

$ pytest





Check pep8:

$ flake8








Run tests the lazy way

Do the same as above using the Makefile.

$ make test
$ make test-all
$ make lint








Prepare a release

Update the Conda specification file to build identical environments [https://conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html#building-identical-conda-environments] on a specific OS.


Note

You should run this on your target OS, in our case Linux.



$ conda env create -f environment.yml
$ source activate {{ cookiecutter.project_slug }}
$ make clean
$ make install
$ conda list -n {{ cookiecutter.project_slug }} --explicit > spec-file.txt








Bump a new version

Make a new version of {{ cookiecutter.project_name }} in the following steps:


	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.8.1 patch


	Do it: bumpversion --new-version 0.8.1 patch


	… or: bumpversion --new-version 0.9.0 minor


	Push it: git push


	Push tag: git push --tags




See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.







            

          

      

      

    

  

  
    
    
    {{ cookiecutter.project_name }}
    

    

    
 
  

    
      
          
            
  
{{ cookiecutter.project_name }}

[image: Documentation Status]
 [http://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/?badge=latest][image: Travis Build]
 [https://travis-ci.org/{{cookiecutter.github_username}}/{{cookiecutter.project_repo_name}}][image: GitHub license]
 [https://github.com/{{cookiecutter.github_username}}/{{cookiecutter.project_repo_name}}/blob/master/LICENSE.txt][image: Join the chat at https://gitter.im/bird-house/birdhouse]
 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]
	{{ cookiecutter.project_name }} (the bird)
	{{ cookiecutter.project_name }} is a bird …





{{ cookiecutter.project_short_description }}


Documentation

Learn more about {{ cookiecutter.project_name }} in its official documentation at
https://{{ cookiecutter.project_readthedocs_name }}.readthedocs.io.

Submit bug reports, questions and feature requests at
https://github.com/{{ cookiecutter.github_username }}/{{ cookiecutter.project_repo_name }}/issues




Contributing

You can find information about contributing in our Developer Guide [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html].

Please use bumpversion [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html#bump-a-new-version] to release a new version.




License

Free software: {{ cookiecutter.open_source_license }}




Credits

This package was created with Cookiecutter_ and the bird-house/cookiecutter-birdhouse [https://github.com/bird-house/cookiecutter-birdhouse] project template.
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Installation



	Install from Conda


	Install from GitHub







Install from Conda


Warning

TODO: Prepare Conda package.






Install from GitHub

Check out code from the {{ cookiecutter.project_name }} GitHub repo and start the installation:

$ git clone https://github.com/{{ cookiecutter.github_username }}/{{ cookiecutter.project_repo_name }}.git
$ cd {{ cookiecutter.project_slug }}





Create Conda environment named {{ cookiecutter.project_slug }}:

$ conda env create -f environment.yml
$ source activate {{ cookiecutter.project_slug }}





Install {{ cookiecutter.project_name }} app:

$ pip install -e .
OR
make install





For development you can use this command:

$ pip install -e .[dev]
OR
$ make develop





Start {{ cookiecutter.project_name }} PyWPS service
-{{ ‘-‘ * (cookiecutter.project_name|count + 19) }}

After successful installation you can start the service using the {{ cookiecutter.project_slug }} command-line.

$ {{ cookiecutter.project_slug }} --help # show help
$ {{ cookiecutter.project_slug }} start  # start service with default configuration

OR

$ {{ cookiecutter.project_slug }} start --daemon # start service as daemon
loading configuration
forked process id: 42





The deployed WPS service is by default available on:

http://localhost:{{ cookiecutter.http_port }}/wps?service=WPS&version=1.0.0&request=GetCapabilities.


Note

Remember the process ID (PID) so you can stop the service with kill PID.



You can find which process uses a given port using the following command (here for port 5000):

$ netstat -nlp | grep :5000





Check the log files for errors:

$ tail -f  pywps.log






… or do it the lazy way

You can also use the Makefile to start and stop the service:

$ make start
$ make status
$ tail -f pywps.log
$ make stop





Run {{ cookiecutter.project_name }} as Docker container
-{{ ‘-‘ * (cookiecutter.project_name|count + 23) }}

You can also run {{ cookiecutter.project_name }} as a Docker container.


Warning

TODO: Describe Docker container support.



Use Ansible to deploy {{ cookiecutter.project_name }} on your System
-{{ ‘-‘ * (cookiecutter.project_name|count + 36) }}

Use the Ansible playbook [http://ansible-wps-playbook.readthedocs.io/en/latest/index.html] for PyWPS to deploy {{ cookiecutter.project_name }} on your system.
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	Say Hello







Say Hello
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Usage Example


[ ]:






import {{cookiecutter.project_repo_name}}








[ ]:
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	Usage Example
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CHANGES


0.6.0

Changes:


	Replace search by parse in the bumpversion config for docs/conf.py to support the version|release expression.







0.5.0 (2020-10-07)

Changes:


	Easier to deploy new template to existing project using cruft (#85, #61).


	Use pip instead of setup.py (#97).


	Added conda forge, Python3.8, and osx build (#38).


	Backported fixes from birds (#86, #88, #89).


	Other fixes (#92, #93, #96, #100).







0.4.2 (2020-01-07)

Changes:


	Fix conda environment for latest cookiecutter (#75).


	Pinned PyWPS 4.2 (#74).


	Updated links to developer guide (#73).


	Added setuptools to conda environment (#72).







0.4.1 (2019-09-27)

This is the Bucharest release.

Changes:


	Skipped conda environment handling in makefile (#70).







0.4.0 (2019-04-17)

This is the San Francisco release.

Changes:


	Skipped python 2.7 support (#67).


	Updated to pywps 4.2 (#66).


	Added make spec (#65).


	Fixed Emu references (#63).







0.3.1 (2018-12-05)

Bugfixes for Washington release.

Changes:


	Raise Makefile errors (#57).


	Get version number without importing package (#56).


	Keep only a single hello process (#53).







0.3.0 (2018-09-05)

Cookiecutter template prepared for Ansible deployment of PyWPS.

Changes:


	Updated to Ansible deployment (#14).


	Enabled PyWPS autodoc extension (#37).


	Updated PyWPS CLI (#8 and #33).


	Enabled Conda support for RTD (#51).


	Using bumpversion to update version (#9)


	numerous fixes.







0.2.0 (2018-05-22)

Initial Cookiecutter Birdhouse release.

A Cookiecutter template for a minimal PyWPS server with example processes.




0.1.1 (2016-06-04)

Original Cookiecutter:
https://github.com/audreyr/cookiecutter-pypackage/tree/v0.1.1
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 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]A Cookiecutter template for a Birdhouse bird package

Cookiecutter_ is a command-line utility to create projects from templates. This cookiecutter-birdhouse
template creates a barebone PyWPS server adhering to Birdhouse conventions. It comes complete with a
framework for installation, configuration, deployment, documentation and tests. It even includes a
Dockerfile for containerization! Create your project then get started writing new WPS
processes in minutes.

You may at any time update your project using the latest cookiecutter template using Cruft [https://timothycrosley.github.io/cruft/].


	GitHub repo: https://github.com/bird-house/cookiecutter-birdhouse/


	Documentation: http://cookiecutter-birdhouse.readthedocs.io/en/latest/


	Free software: BSD license





Warning

This is the cookiecutter template for PyWPS without the Buildout deployment.
The template for the Buildout deployment is on branch 0.2.x [https://github.com/bird-house/cookiecutter-birdhouse/tree/0.2.x].




Features


	Ready-made PyWPS server (a bird)


	Pre-configured .travis.yml for Travis-CI [http://travis-ci.org/] automated deployment and testing


	Pre-configured .codacy.yml for automated Codacy [http://codacy.com] code review


	A Dockerfile and docker-compose.yml for containerization


	Preconfigured Sphinx [http://sphinx-doc.org/] documentation that can be hosted on ReadTheDocs_


	A Makefile to install the code, start, stop and poll the server and more







Installation

Prior to installing cookiecutter-birdhouse, the cookiecutter and cruft packages must be installed in your environment.
This is achieved via the following commands:

$ conda install -c conda-forge cookiecutter
$ pip install cruft





With cookiecutter and cruft installed, the cookiecutter-birdhouse template can be installed with:

$ cruft create https://github.com/bird-house/cookiecutter-birdhouse.git





Once cookiecutter clones the template, you will be asked a series of questions related to your project:

full_name [Full Name]:
email [your@email]:
github_username [bird-house]:
project_name [Babybird]:
project_slug [babybird]:
project_repo_name [babybird]:
project_readthedocs_name [babybird]:
project_short_description [A Web Processing Service for Climate Data Analysis.]:
version [0.1.0]:
Select open_source_license:
1 - Apache Software License 2.0
2 - MIT license
3 - BSD license
4 - ISC license
5 - GNU General Public License v3
Choose from 1, 2, 3, 4, 5 [1]:
http_port [5000]:





The answer to all those questions are recorded in the .cruft.json file in
your generated bird.




Usage

After answering the questions asked during installation, a bird Python package will be
created in your current working directory. This package will contain a configurable PyWPS
service with some initial test processes.

Then:


	Create a repo and put it there.


	Add the repo to your Travis-CI [http://travis-ci.org/] account.


	Add the repo to your ReadTheDocs_ account + turn on the ReadTheDocs service hook.




For more details, see the cookiecutter-pypackage tutorial [https://cookiecutter-pypackage.readthedocs.io/en/latest/tutorial.html].

See the babybird [http://babybird.rtfd.io/] example of a generated bird.

To keep the generated bird up-to-date with the cookiecutter template:

$ cruft update  # uses configurations in the .cruft.json file





Cruft can be configured to ignore template changes to certain files, see
https://timothycrosley.github.io/cruft/#updating-a-project.  Potential files to
ignore:


	demonstration files, because they are meant to be erased


	environment files and list of processes, list of tutorial notebooks since they
naturally are different between each bird




See cruft_skip [https://github.com/bird-house/emu/commit/fb1ff9ffdf9e7f0282b36ff0727996cba3bf081a] example.

To link already generated project that was not initially generated using
cruft create:

$ cruft link https://github.com/bird-house/cookiecutter-birdhouse





This will create the .cruft.json file so subsequently cruft update can
be used.  You will need to answer the same questions as cruft create
above.

Note that after cruft link, the commit field in the .cruft.json
file will initially be wrong if you selected the default value.  To ensure a
proper subsequent cruft update, you need to edit the .cruft.json file
and put the proper last commit of the cookiecutter used in that commit
field.  See cruft_link [https://github.com/bird-house/finch/pull/128/commits/0b0d7f37966cbb5bf345dfd4b4ac7953f38f4867] example.




Development

If you want to extend the cookiecutter template then prepare your development
environment as follows:

# clone repo
$ git clone git@github.com:bird-house/cookiecutter-birdhouse.git

# change into repo
$ cd cookiecutter-birdhouse

# create conda environment
$ conda env create -f environment.yml

# activate conda environment
$ source activate cookiecutter-birdhouse

# run tests
$ make test

# bake a new bird with default settings
$ make bake

# the new "baked" bird is created in the cookies folder
$ ls -l cookies/
babybird

# well ... you know what to do with a bird :)

# finally you may clean it all up
$ make clean








Bump a new version

Make a new version of this Cookiecutter in the following steps:



	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.3.1 patch


	Do it: bumpversion --new-version 0.3.1 patch


	… or: bumpversion --new-version 0.4.0 minor


	Push it: git push --tags







See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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 [https://gitter.im/bird-house/birdhouse?utm_source=badge&utm_medium=badge&utm_campaign=pr-badge&utm_content=badge]A Cookiecutter template for a Birdhouse bird package

Cookiecutter_ is a command-line utility to create projects from templates. This cookiecutter-birdhouse
template creates a barebone PyWPS server adhering to Birdhouse conventions. It comes complete with a
framework for installation, configuration, deployment, documentation and tests. It even includes a
Dockerfile for containerization! Create your project then get started writing new WPS
processes in minutes.

You may at any time update your project using the latest cookiecutter template using Cruft [https://timothycrosley.github.io/cruft/].


	GitHub repo: https://github.com/bird-house/cookiecutter-birdhouse/


	Documentation: http://cookiecutter-birdhouse.readthedocs.io/en/latest/


	Free software: BSD license





Warning

This is the cookiecutter template for PyWPS without the Buildout deployment.
The template for the Buildout deployment is on branch 0.2.x [https://github.com/bird-house/cookiecutter-birdhouse/tree/0.2.x].




Features


	Ready-made PyWPS server (a bird)


	Pre-configured .travis.yml for Travis-CI [http://travis-ci.org/] automated deployment and testing


	Pre-configured .codacy.yml for automated Codacy [http://codacy.com] code review


	A Dockerfile and docker-compose.yml for containerization


	Preconfigured Sphinx [http://sphinx-doc.org/] documentation that can be hosted on ReadTheDocs_


	A Makefile to install the code, start, stop and poll the server and more







Installation

Prior to installing cookiecutter-birdhouse, the cookiecutter and cruft packages must be installed in your environment.
This is achieved via the following commands:

$ conda install -c conda-forge cookiecutter
$ pip install cruft





With cookiecutter and cruft installed, the cookiecutter-birdhouse template can be installed with:

$ cruft create https://github.com/bird-house/cookiecutter-birdhouse.git





Once cookiecutter clones the template, you will be asked a series of questions related to your project:

full_name [Full Name]:
email [your@email]:
github_username [bird-house]:
project_name [Babybird]:
project_slug [babybird]:
project_repo_name [babybird]:
project_readthedocs_name [babybird]:
project_short_description [A Web Processing Service for Climate Data Analysis.]:
version [0.1.0]:
Select open_source_license:
1 - Apache Software License 2.0
2 - MIT license
3 - BSD license
4 - ISC license
5 - GNU General Public License v3
Choose from 1, 2, 3, 4, 5 [1]:
http_port [5000]:





The answer to all those questions are recorded in the .cruft.json file in
your generated bird.




Usage

After answering the questions asked during installation, a bird Python package will be
created in your current working directory. This package will contain a configurable PyWPS
service with some initial test processes.

Then:


	Create a repo and put it there.


	Add the repo to your Travis-CI [http://travis-ci.org/] account.


	Add the repo to your ReadTheDocs_ account + turn on the ReadTheDocs service hook.




For more details, see the cookiecutter-pypackage tutorial [https://cookiecutter-pypackage.readthedocs.io/en/latest/tutorial.html].

See the babybird [http://babybird.rtfd.io/] example of a generated bird.

To keep the generated bird up-to-date with the cookiecutter template:

$ cruft update  # uses configurations in the .cruft.json file





Cruft can be configured to ignore template changes to certain files, see
https://timothycrosley.github.io/cruft/#updating-a-project.  Potential files to
ignore:


	demonstration files, because they are meant to be erased


	environment files and list of processes, list of tutorial notebooks since they
naturally are different between each bird




See cruft_skip [https://github.com/bird-house/emu/commit/fb1ff9ffdf9e7f0282b36ff0727996cba3bf081a] example.

To link already generated project that was not initially generated using
cruft create:

$ cruft link https://github.com/bird-house/cookiecutter-birdhouse





This will create the .cruft.json file so subsequently cruft update can
be used.  You will need to answer the same questions as cruft create
above.

Note that after cruft link, the commit field in the .cruft.json
file will initially be wrong if you selected the default value.  To ensure a
proper subsequent cruft update, you need to edit the .cruft.json file
and put the proper last commit of the cookiecutter used in that commit
field.  See cruft_link [https://github.com/bird-house/finch/pull/128/commits/0b0d7f37966cbb5bf345dfd4b4ac7953f38f4867] example.




Development

If you want to extend the cookiecutter template then prepare your development
environment as follows:

# clone repo
$ git clone git@github.com:bird-house/cookiecutter-birdhouse.git

# change into repo
$ cd cookiecutter-birdhouse

# create conda environment
$ conda env create -f environment.yml

# activate conda environment
$ source activate cookiecutter-birdhouse

# run tests
$ make test

# bake a new bird with default settings
$ make bake

# the new "baked" bird is created in the cookies folder
$ ls -l cookies/
babybird

# well ... you know what to do with a bird :)

# finally you may clean it all up
$ make clean








Bump a new version

Make a new version of this Cookiecutter in the following steps:



	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.3.1 patch


	Do it: bumpversion --new-version 0.3.1 patch


	… or: bumpversion --new-version 0.4.0 minor


	Push it: git push --tags







See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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{{ cookiecutter.version }} ({% now ‘local’ %})


	First release.
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{{ cookiecutter.project_short_description }}


Documentation

Learn more about {{ cookiecutter.project_name }} in its official documentation at
https://{{ cookiecutter.project_readthedocs_name }}.readthedocs.io.

Submit bug reports, questions and feature requests at
https://github.com/{{ cookiecutter.github_username }}/{{ cookiecutter.project_repo_name }}/issues




Contributing

You can find information about contributing in our Developer Guide [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html].

Please use bumpversion [https://{{cookiecutter.project_readthedocs_name}}.readthedocs.io/en/latest/dev_guide.html#bump-a-new-version] to release a new version.




License

Free software: {{ cookiecutter.open_source_license }}




Credits

This package was created with Cookiecutter_ and the bird-house/cookiecutter-birdhouse [https://github.com/bird-house/cookiecutter-birdhouse] project template.
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{{ cookiecutter.version }} ({% now ‘local’ %})


	First release.
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Command-line options

You can overwrite the default PyWPS [http://pywps.org/] configuration by using command-line options.
See the {{ cookiecutter.project_name }} help which options are available:

$ {{ cookiecutter.project_slug }} start --help
--hostname HOSTNAME        hostname in PyWPS configuration.
--port PORT                port in PyWPS configuration.





Start service with different hostname and port:

$ {{ cookiecutter.project_slug }} start --hostname localhost --port 5001








Use a custom configuration file

You can overwrite the default PyWPS [http://pywps.org/] configuration by providing your own
PyWPS configuration file (just modifiy the options you want to change).
Use one of the existing sample-*.cfg files as example and copy them to etc/custom.cfg.

For example change the hostname (demo.org) and logging level:

$ cd {{ cookiecutter.project_slug }}
$ vim etc/custom.cfg
$ cat etc/custom.cfg
[server]
url = http://demo.org:{{ cookiecutter.http_port }}/wps
outputurl = http://demo.org:{{ cookiecutter.http_port }}/outputs

[logging]
level = DEBUG





Start the service with your custom configuration:

# start the service with this configuration
$ {{ cookiecutter.project_slug }} start -c etc/custom.cfg
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Developer Guide



	Building the docs


	Running tests


	Run tests the lazy way


	Prepare a release


	Bump a new version







Warning

To create new processes look at examples in Emu_.




Building the docs

First install dependencies for the documentation:

$ make develop





Run the Sphinx docs generator:

$ make docs








Running tests

Run tests using pytest [https://docs.pytest.org/en/latest/].

First activate the {{ cookiecutter.project_slug }} Conda environment and install pytest.

$ source activate {{ cookiecutter.project_slug }}
$ pip install -r requirements_dev.txt  # if not already installed
OR
$ make develop





Run quick tests (skip slow and online):

$ pytest -m 'not slow and not online'"





Run all tests:

$ pytest





Check pep8:

$ flake8








Run tests the lazy way

Do the same as above using the Makefile.

$ make test
$ make test-all
$ make lint








Prepare a release

Update the Conda specification file to build identical environments [https://conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html#building-identical-conda-environments] on a specific OS.


Note

You should run this on your target OS, in our case Linux.



$ conda env create -f environment.yml
$ source activate {{ cookiecutter.project_slug }}
$ make clean
$ make install
$ conda list -n {{ cookiecutter.project_slug }} --explicit > spec-file.txt








Bump a new version

Make a new version of {{ cookiecutter.project_name }} in the following steps:


	Make sure everything is commit to GitHub.


	Update CHANGES.rst with the next version.


	Dry Run: bumpversion --dry-run --verbose --new-version 0.8.1 patch


	Do it: bumpversion --new-version 0.8.1 patch


	… or: bumpversion --new-version 0.9.0 minor


	Push it: git push


	Push tag: git push --tags




See the bumpversion [https://pypi.org/project/bumpversion/] documentation for details.
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Installation



	Install from Conda


	Install from GitHub







Install from Conda


Warning

TODO: Prepare Conda package.






Install from GitHub

Check out code from the {{ cookiecutter.project_name }} GitHub repo and start the installation:

$ git clone https://github.com/{{ cookiecutter.github_username }}/{{ cookiecutter.project_repo_name }}.git
$ cd {{ cookiecutter.project_slug }}





Create Conda environment named {{ cookiecutter.project_slug }}:

$ conda env create -f environment.yml
$ source activate {{ cookiecutter.project_slug }}





Install {{ cookiecutter.project_name }} app:

$ pip install -e .
OR
make install





For development you can use this command:

$ pip install -e .[dev]
OR
$ make develop





Start {{ cookiecutter.project_name }} PyWPS service
-{{ ‘-‘ * (cookiecutter.project_name|count + 19) }}

After successful installation you can start the service using the {{ cookiecutter.project_slug }} command-line.

$ {{ cookiecutter.project_slug }} --help # show help
$ {{ cookiecutter.project_slug }} start  # start service with default configuration

OR

$ {{ cookiecutter.project_slug }} start --daemon # start service as daemon
loading configuration
forked process id: 42





The deployed WPS service is by default available on:

http://localhost:{{ cookiecutter.http_port }}/wps?service=WPS&version=1.0.0&request=GetCapabilities.


Note

Remember the process ID (PID) so you can stop the service with kill PID.



You can find which process uses a given port using the following command (here for port 5000):

$ netstat -nlp | grep :5000





Check the log files for errors:

$ tail -f  pywps.log






… or do it the lazy way

You can also use the Makefile to start and stop the service:

$ make start
$ make status
$ tail -f pywps.log
$ make stop





Run {{ cookiecutter.project_name }} as Docker container
-{{ ‘-‘ * (cookiecutter.project_name|count + 23) }}

You can also run {{ cookiecutter.project_name }} as a Docker container.


Warning

TODO: Describe Docker container support.



Use Ansible to deploy {{ cookiecutter.project_name }} on your System
-{{ ‘-‘ * (cookiecutter.project_name|count + 36) }}

Use the Ansible playbook [http://ansible-wps-playbook.readthedocs.io/en/latest/index.html] for PyWPS to deploy {{ cookiecutter.project_name }} on your system.
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	Say Hello







Say Hello
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Usage Example


[ ]:






import {{cookiecutter.project_repo_name}}








[ ]:
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	Usage Example
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Getting Started

Some introduction to Data for sustainable Development

This is a collection of tutorials and examples covering to show usage of WPS services but is also covering general data management with an focus on sustainable development. To guide you through the learning curve of installation modules of birdhouse and set up an running birdhouse ecosystem, administer the server-side birdhouse components or even improve and develop your own specific functions, here are some general tutorials. This is a collection of tutorials and examples covering to show usage of WPS services but is also covering general data management with an focus on sustainable development.
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[1]:






# birdy client for communication with the server:
from birdy import WPSClient
# import birdy

# handling files and folders
from os import path, listdir
from urllib import request
import time

# to display external png graphics in notebook:
from IPython.display import Image
from IPython.core.display import HTML








[2]:






finch_server = 'http://localhost:5000/wps'   # finch
finch_i = WPSClient(url=finch_server, progress=True)
# finch = WPSClient(finch_server)








[3]:






data_file = '/home/testuser/data/cordex/tas/day/pr_CAS-44_MOHC-HadGEM2-ES_historical_r1i1p1_BOUN-RegCM4-3_v5_day_20010101-20051130.nc'








[ ]:






finch_i.








[4]:






subset = finch_i.subset_bbox(resource=data_file, lon0=60.0, lon1=85.0, lat0=30.0, lat1=50.0,)


















[5]:






subset.get()  # [0]








[5]:







subset_bboxResponse(
    output='http://localhost:5000/outputs/56221282-2e46-11eb-960d-08002749b4f3/pr_CAS-44_MOHC-HadGEM2-ES_historical_r1i1p1_BOUN-RegCM4-3_v5_day_20010101-20051130_sub.nc',
    ref='http://localhost:5000/outputs/56221282-2e46-11eb-960d-08002749b4f3/input.meta4'
)







[6]:






cdd = finch_i.cdd(subset.get()[0])


















[7]:






cdd.get()








[7]:







cddResponse(
    output_netcdf='http://localhost:5000/outputs/723c46ea-2e46-11eb-9c40-08002749b4f3/cdd_CAS-44_MOHC-HadGEM2-ES_historical_r1i1p1_BOUN-RegCM4-3_v5_yr_20010101-20050101.nc',
    output_log='http://localhost:5000/outputs/723c46ea-2e46-11eb-9c40-08002749b4f3/log.txt',
    ref='http://localhost:5000/outputs/723c46ea-2e46-11eb-9c40-08002749b4f3/input.meta4'
)







[22]:






xar_cdd = cdd.get(asobj=True)[0]








[9]:






from netCDF4 import Dataset








[10]:






ds = Dataset('/home/testuser/data/cdd_CAS-44_MOHC-HadGEM2-ES_historical_r1i1p1_BOUN-RegCM4-3_v5_yr_20010101-20050101.nc')








[11]:






var = ds.variables








[12]:






cdd = var['cdd']








[13]:






import numpy as np
cdd_mean = np.nanmean(cdd, axis=0)








[14]:






var['lat'][:]








[14]:







masked_array(
  data=[[29.16581154, 29.24480247, 29.32103157, ..., 29.88099289,
         29.83010674, 29.77636719],
        [29.60691452, 29.68656349, 29.76343155, ..., 30.32809067,
         30.27677727, 30.22258377],
        [30.04878998, 30.12910271, 30.20661163, ..., 30.77600479,
         30.72425842, 30.66961098],
        ...,
        [48.07095718, 48.18231583, 48.28983307, ..., 49.0812912 ,
         49.00924683, 48.93318939],
        [48.52198792, 48.63425446, 48.74264908, ..., 49.54062653,
         49.46798706, 49.39129639],
        [48.97259521, 49.08577347, 49.19505692, ..., 49.9996109 ,
         49.9263649 , 49.84904099]],
  mask=False,
  fill_value=1e+20)







[15]:






from matplotlib import pyplot as plt
import cartopy.crs as ccrs
from numpy import meshgrid
import cartopy.feature as cfeature

# to show the plots inline (this is only necessary when running the code in a notebook)
%matplotlib inline
# file = ''
plt.pcolormesh(cdd_mean) # vmin=0, vmax=360 )









[15]:







<matplotlib.collections.QuadMesh at 0x7fd6c94dda90>











[image: ../../../../../_images/_gitext_https_github_com_nilshempelmann_climdatatutorial_git_docs_source_notebooks_Climate_Indices_with_WPS_15_1.png]





[16]:






fig = plt.figure( figsize=(15,15 ), facecolor='w', edgecolor='k')

# fig.tight_layout()
ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent([64, 83, 35, 45])
ax.add_feature(cfeature.BORDERS, linewidth=5)
ax.add_feature(cfeature.COASTLINE, linewidth=7)

cs = ax.pcolormesh(var['lon'][:], var['lat'][:], cdd_mean, transform=ccrs.PlateCarree(), #cmap=cmap,
                   edgecolor='black', linewidth=0, alpha=1) #, vmin=0, vmax=3800)

plt.title('CDD mean 2005-2010', fontsize=20)
plt.colorbar(cs, fraction=0.02, pad=0.08)

ax.gridlines(draw_labels=True)

ax.xaxis.set_ticks_position('bottom')
ax.yaxis.set_ticks_position('left')

# save the graphic as a png:
plt.savefig(fname='/home/testuser/Pictures/CDD_mean2005-2010.png')
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[32]:






cdd_mean.cdd








[32]:





















<xarray.DataArray 'cdd' (y: 45, x: 48)>
array([[            'NaT',             'NaT',             'NaT', ...,
                    'NaT',             'NaT',             'NaT'],
       [            'NaT',             'NaT',             'NaT', ...,
         5529600000000000,  8964000000000000,  5572800000000000],
       [13759200000000000, 13543200000000000, 12420000000000000, ...,
         7365600000000000,  8812800000000000,  7840800000000000],
       ...,
       [            'NaT',             'NaT',             'NaT', ...,
                    'NaT',             'NaT',             'NaT'],
       [            'NaT',             'NaT',             'NaT', ...,
                    'NaT',             'NaT',             'NaT'],
       [            'NaT',             'NaT',             'NaT', ...,
                    'NaT',             'NaT',             'NaT']],
      dtype='timedelta64[ns]')
Coordinates:
    lat      (y, x) float64 29.17 29.24 29.32 29.39 ... 50.07 50.0 49.93 49.85
  * x        (x) float64 -1.4e+06 -1.35e+06 -1.3e+06 ... 8.5e+05 9e+05 9.5e+05
  * y        (y) float64 -1.9e+06 -1.85e+06 -1.8e+06 ... 2e+05 2.5e+05 3e+05
    lon      (y, x) float64 60.2 60.7 61.21 61.72 ... 86.25 86.97 87.68 88.39
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[1]:






# ESGF can be directly connected with the python client pyesgf
# loading the client:
from pyesgf.search import SearchConnection

# connection to one of the ESGF Nodes
conn = SearchConnection('https://esgf-node.ipsl.upmc.fr/esg-search', distrib=False) # set distrib=True if you want to search all nodes









[30]:






# search of a set of temperature files
ctx = conn.new_context(project='CMIP6', query='tas', source_id='IPSL-CM6A-LR', frequency='day', experiment_id='ssp585')

print('Number of data sets found: {}'.format(ctx.hit_count))

# other querry options might be:
# experiment_id = ['ssp126', 'ssp245', 'ssp370', 'ssp460','ssp585', 'historical', 'ssp119', 'ssp434']
# query = [ 'tas', 'tasmin', 'tasmax', 'pr', 'sfcWind' ] #













Number of data sets found: 7







[3]:






# getting some more infos of the datasets found:
for result in ctx.search():
    print(result.dataset_id)













CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r1i1p1f1.day.tas.gr.v20190614|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r2i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r14i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r4i1p1f1.day.tas.gr.v20191122|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r6i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r1i1p1f1.day.tas.gr.v20190903|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.IPSL.IPSL-CM6A-LR.ssp585.r3i1p1f1.day.tas.gr.v20191121|vesg.ipsl.upmc.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r1i1p1f2.day.tas.gr.v20190219|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r5i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r4i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r1i1p1f2.day.tas.gr.v20190328|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r4i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r6i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r2i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r3i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1.ssp585.r5i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r1i1p1f2.day.tas.gr.v20191021|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-CM6-1-HR.ssp585.r1i1p1f2.day.tas.gr.v20191202|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r3i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr
CMIP6.ScenarioMIP.CNRM-CERFACS.CNRM-ESM2-1.ssp585.r2i1p1f2.day.tas.gr.v20190410|esg1.umr-cnrm.fr







[4]:






# print out the url locations
c = 0
for i in ctx.search():
    if c < 2:
        files = i.file_context().search()
        for file in files:
            print(file.opendap_url)
        c = c+1













http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp585/r2i1p1f1/day/tas/gr/v20191121/tas_day_IPSL-CM6A-LR_ssp585_r2i1p1f1_gr_20150101-21001231.nc







[29]:






# file = sr.file_context().search()
# for file in files:
#     print(file.opendap_url)








[6]:






# access the metadata
import xarray as xr
ds = xr.open_dataset(files[0].opendap_url, chunks={'time': 120})








[16]:






# select the area of Paris, due to the low resolution of CMIP6 it will result in just one grid-point
da = ds['tas']
# da = da.isel(time=slice(0, 1000)) # fetching just the first 1000 days
da = da.sel(lat=slice(38, 39), lon=slice(67, 69))








[17]:






# Plot the timeseries
%matplotlib inline
# da.plot()








[17]:







[<matplotlib.lines.Line2D at 0x7f503201e1c0>]
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[22]:






da_yr = da.resample(time="YS").mean()
# da_yr.plot()













/home/testuser/anaconda3/envs/climatedata/lib/python3.8/site-packages/xarray/core/common.py:978: FutureWarning: 'base' in .resample() and in Grouper() is deprecated.
The new arguments that you should use are 'offset' or 'origin'.

>>> df.resample(freq="3s", base=2)

becomes:

>>> df.resample(freq="3s", offset="2s")

  grouper = pd.Grouper(







[22]:







[<matplotlib.lines.Line2D at 0x7f503113a790>]
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[32]:






# search of a set of temperature files
ctx = conn.new_context(project='CMIP6', query='tas', frequency='day', source_id='IPSL-CM6A-LR', experiment_id='ssp126')

# print out the url locations
c = 0
for i in ctx.search():
    if c < 1:
        files = i.file_context().search()
        for file in files:
            print(file.opendap_url)
        c = c+1













http://vesg.ipsl.upmc.fr/thredds/dodsC/cmip6/ScenarioMIP/IPSL/IPSL-CM6A-LR/ssp126/r2i1p1f1/day/tas/gr/v20190614/tas_day_IPSL-CM6A-LR_ssp126_r2i1p1f1_gr_20150101-21001231.nc







[35]:






# access the file
ds_126 = xr.open_dataset(files[0].opendap_url, chunks={'time': 120})
# select the area of Paris, due to the low resolution of CMIP6 it will result in just one grid-point
da_126 = ds_126['tas']
# da = da.isel(time=slice(0, 1000)) # fetching just the first 1000 days
da_126 = da_126.sel(lat=slice(38, 39), lon=slice(67, 69))








[36]:






da126_yr = da_126.resample(time="YS").mean()
# da126_yr.plot()













/home/testuser/anaconda3/envs/climatedata/lib/python3.8/site-packages/xarray/core/common.py:978: FutureWarning: 'base' in .resample() and in Grouper() is deprecated.
The new arguments that you should use are 'offset' or 'origin'.

>>> df.resample(freq="3s", base=2)

becomes:

>>> df.resample(freq="3s", offset="2s")

  grouper = pd.Grouper(







[36]:







[<matplotlib.lines.Line2D at 0x7f5030ff1340>]
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[55]:






from matplotlib import pyplot as plt

# defining a new graphic
fig = plt.figure( figsize=(15,10), facecolor='w', edgecolor='k')

plt.plot(da_yr.time, da_yr.values -273,15)
plt.plot(da126_yr.time, da126_yr.values -273,15)

plt.xlim(da126_yr.time.values[0],da126_yr.time.values[-1])








[55]:







(16436.0, 47482.0)
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    Using Let’s encrypt to generate a certificte
    

    

    
 
  

    
      
          
            
  
Using Let’s encrypt to generate a certificte

One can use the Let’s Encrypt [https://letsencrypt.org/] service to generate automatically
a valid x509 certificate for web-services.


Debian/Ubuntu

Instructions on: https://certbot.eff.org/#ubuntutyakkety-nginx

Enable certbot ubuntu repo:

$ sudo apt-get update
$ sudo apt-get install software-properties-common
$ sudo add-apt-repository ppa:certbot/certbot
$ sudo apt-get update





Install certbot for nginx:

$ sudo apt-get install python-certbot-nginx








Links


	https://letsencrypt.org/
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