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Setup


Configuration

After installation, it is necessary to conduct three separate configuration
tasks for:


	logging

	luigi

	postgres



Setup and initialise a remote luigi server to host the scheduler.
In the UCL shipping group, this is currently hosted on the ‘linux box’


Logging

The log output of the superpyrate pipeline is extremely verbose when set to
DEBUG level.  For production, it is strongly recommended that the level is set
to INFO only to avoid the generation of GB-scale log files.

This is easily done using a python logging configuration file, and referencing
the path to the logging config in the luigi configuration file.

The contents of the python logging file should look something like this:

[loggers]
keys=root,luigi

[handlers]
keys=consoleHandler,fileHandler

[formatters]
keys=fileFormatter,consoleFormatter

[logger_root]
level=INFO
handlers=consoleHandler

[logger_luigi]
level=INFO
handlers=consoleHandler,fileHandler
qualname=luigi.interface
propagate=0

[handler_consoleHandler]
class=StreamHandler
level=WARNING
formatter=consoleFormatter
args=(sys.stdout,)

[handler_fileHandler]
class=FileHandler
level=INFO
formatter=fileFormatter
args=('logfile.log',)

[formatter_fileFormatter]
format=%(asctime)s - %(name)s - %(levelname)s - %(message)s
datefmt=

[formatter_consoleFormatter]
format=%(levelname)s - %(message)s
datefmt=








Luigi

The luigi configuration file can be placed anywhere and is specified through the
environment variable LUIGI_CONFIG_PATH.

More information about the configuration file can be found in the luigi
documentation [http://luigi.readthedocs.io/en/stable/configuration.html].

Here’s an example configuration file:

[resources]
postgres=12
matlab=120
postgres_linuxbox=100

[core]
email-type=html
error-email=user@ucl.ac.uk
default-scheduler-host=123.45.678.910
default-scheduler-port=8028
logging_conf_file=/home/username/logging.conf

[worker]
keep_alive=False
ping_interval=30








Postgres

The postgres configuration file postgresql.conf resides in the data folder
specified by the environment variable PGDATA.

This file contains a number of server specific settings which dramatically affect
the performance of the database, particular for memory and processor intensive
operations such as index generation, clustering and bulk copying of data.

Various postgres configuration files are stored in a github repository [https://gist.github.com/willu47/d4b0f246e4cb4f079b4e415528fbcdd2].






Setup for ingest

Setting up the database:

# Initialise the database server using Scratch for the data
initdb -D $HOME/Scratch/data
# Spin up the database server
pg_ctl -D $HOME/Scratch/data -l logfile start

# Create the test database
createdb test_aisdb
# Use the following command to access the database schema and tables
#psql --host=localhost --port=5432 --username=test_ais --dbname=test_aisdb

psql -U postgres -c "create extension postgis"
psql -c "create database test_aisdb;" -U postgres
psql -U postgres -c "CREATE USER test_ais WITH PASSWORD 'test_ais' SUPERUSER;"
psql -U postgres -c "GRANT ALL PRIVILEGES ON DATABASE test_aisdb to test_ais;"





Setup virtual python environment using conda:

wget http://repo.continuum.io/miniconda/Miniconda-latest-Linux-x86_64.sh \
-O miniconda.sh
chmod +x miniconda.sh && ./miniconda.sh -b -p $HOME/miniconda
export PATH=$HOME/miniconda/bin:$PATH
conda update --yes conda

# Configure the conda environment and put it in the path using the
# provided versions
conda create -n testenv --yes python=$PYTHON_VERSION pip scipy pandas numpy psycopg2 sphinx pylint
source activate testenv





Before installing superpyrate, you’ll need to setup your git account.  Enter the
following commands:

git config --global user.name "YOUR NAME"
git config --global user.email "YOUR EMAIL ADDRESS"





To access git from Legion, you’ll need to setup a certificate and ssh access to
git.  You can follow the instructions here [https://help.github.com/articles/set-up-git/#platform-linux]:

cd $HOME
git clone https://github.com/UCL-ShippingGroup/superpyrate.git
cd superpyrate
pip install -r requirements.txt
python setup.py develop





It is also a good idea to get the legion-scripts which help with running
superpyrate:

cd $HOME
git clone https://github.com/UCL-ShippingGroup/legion-scripts.git





Add a configuration file for py:mod:luigi:

[core]
default-scheduler-host=128.40.181.109
default-scheduler-port=8028
logging_conf_file=/home/ucftxyz/logging.conf

[worker]
keep_alive=False
ping_interval=30








Installation

Using Legion, loading postgres is as simple as loading the required modules:

If you have legion-scripts [https://github.com/UCL-ShippingGroup/legion_scripts.git] installed,
then you can just run the load_postgres.sh script.

Otherwise, we assume install on linux.  For MacOSx, Windows and other architectures,
refer to the packages and documentation for postgres available on the website.




Compiling from source

First, install postgres:

cd $HOME
wget https://ftp.postgresql.org/pub/source/v9.5.2/postgresql-9.5.2.tar.gz
gunzip postgresql-9.5.2.tar.gz
tar xf postgresql-9.5.2.tar
cd postgresql-9.5.2
# Install a local version of postgres in the user directory on the login node
./configure --prefix=$HOME/pgsql
./make -s
./make install
./make clean
# Setup path
echo 'PATH=$HOME/pgsql/bin:$PATH' >> ~/.bash_profile





Installing postgis, is painful:

# Obtain, compile and install postgis and its requirements (GEOS, PROJ4, GDAL)
cd $HOME
svn checkout http://svn.osgeo.org/geos/trunk geos-svn
cd geos-svn
./autogen.sh
./configure --prefix=$HOME/geos
./make -s
./make install
echo 'PATH=$HOME/geos/bin:$PATH' >> ~/.bash_profile
echo 'export LD_LIBRARY_PATH=$HOME/geos/lib:$LD_LIBRARY_PATH' >> ~/.bash_profile


cd $HOME
wget http://download.osgeo.org/proj/proj-4.9.1.tar.gz
tar xf proj-4.9.1.tar.gz
cd proj-4.9.1
./configure --prefix=$HOME/proj4
./make
./make install
echo 'PATH=$HOME/proj4/bin:$PATH' >> ~/.bash_profile
echo 'export LD_LIBRARY_PATH=$HOME/proj4/lib:$LD_LIBRARY_PATH' >> ~/.bash_profile


cd $HOME
wget http://download.osgeo.org/gdal/2.1.0/gdal-2.1.0.tar.gz
tar xf gdal-2.1.0.tar.gz
cd gdal-2.1.0
./configure --prefix=$HOME/gdal
./make
./make install
echo 'export PATH=/$HOME/gdal/bin:$PATH' >> ~/.bash_profile
echo 'export LD_LIBRARY_PATH=$HOME/gdal/lib:$LD_LIBRARY_PATH' >> ~/.bash_profile
echo 'export GDAL_DATA=$HOME/gdal/share/gdal' >> ~/.bash_profile
echo 'export PATH' >> ~/.bash_profile
# Test
#% gdalinfo --version
# See below for installation of Python bindings


wget http://download.osgeo.org/postgis/source/postgis-2.2.2.tar.gz
tar xf postgis-2.2.2.tar.gz
cd postgis-2.2.2
./configure --prefix=$HOME/postgis
./make
./make install
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License

The MIT License (MIT)

Copyright (c) 2016 Will Usher

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

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

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


	Will Usher <w.usher@ucl.ac.uk>
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Changelog


Version 0.1


	Feature A added

	FIX: nasty bug #1729 fixed

	add your changes here!
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superpyrate package


Submodules




superpyrate.db_setup module

Sets up the tables in a newly created database, ready for data ingest


	
superpyrate.db_setup.main()[source]

	




	
superpyrate.db_setup.make_options()[source]

	






superpyrate.pipeline module

Runs an integrated pipeline from raw zip file to database tables.

This mega-pipeline is constructed out of three smaller pipelines and now brings
together tasks which:


	Unzip individual AIS archives and output the csv files

	Validate each of the csv files, processing using a derived version
of the pyrate code, outputting vaidated csv files

	Using the postgres copy command, ingest the validated data directly into
the database



Because the exact contents of the zipped archives are unknown until they are
unzipped, tasks are spawned dynamically.

[image: digraph pipeline {     GetZipArchive [label="GetZipArchive", href="superpyrate.html#superpyrate.pipeline.GetZipArchive", target="_top", shape=box];     GetFolderOfArchives [label="GetFolderOfArchives", href="superpyrate.html#superpyrate.pipeline.GetFolderOfArchives", target="_top", shape=box];     UnzippedArchive [label="UnzippedArchive", href="superpyrate.html#superpyrate.pipeline.UnzippedArchive", target="_top", shape=diamond];     UnzippedArchive -> GetZipArchive;     ProcessCsv [label="ProcessCsv", href="superpyrate.html#superpyrate.pipeline.ProcessCsv", target="_top", shape=diamond, colorscheme=dark26, color=4, style=filled];     ProcessCsv -> UnzippedArchive;     ProcessCsv -> ValidMessages [arrowhead=dot,arrowtail=dot]     GetCsvFile [label="GetCsvFile", href="superpyrate.html#superpyrate.pipeline.GetCsvFile", target="_top", shape=box];     ValidMessages [label="ValidMessages", href="", target="_top", shape=diamond];     ValidMessages -> GetCsvFile;     ValidMessages -> fs [arrowhead=odot];     ValidMessagesToDatabase [label="ValidMessagesToDatabase", href="superpyrate.html#superpyrate.pipeline.ValidMessagesToDatabase", target="_top", shape=diamond];     ValidMessagesToDatabase -> ValidMessages;     ValidMessagesToDatabase -> db [arrowhead=odot];     LoadCleanedAIS [label="LoadCleanedAIS", href="superpyrate.html#superpyrate.pipeline.LoadCleanedAIS", target="_top", shape=diamond];     LoadCleanedAIS -> ValidMessagesToDatabase;     LoadCleanedAIS -> db [arrowhead=odot];     WriteCsvToDb [label="WriteCsvToDb", href="superpyrate.html#superpyrate.pipeline.WriteCsvToDb", target="_top", shape=diamond, colorscheme=dark26, color=4, style=filled];     WriteCsvToDb -> UnzippedArchive;     WriteCsvToDb -> LoadCleanedAIS [arrowhead=dot,arrowtail=dot];     ProcessZipArchives [label="ProcessZipArchives", href="superpyrate.html#superpyrate.pipeline.ProcessZipArchives", target="_top", shape=diamond, colorscheme=dark26, color=3, style=filled];     ProcessZipArchives -> GetFolderOfArchives;     ProcessZipArchives -> ProcessCsv [arrowhead=dot, arrowtail=dot];     ProcessZipArchives -> WriteCsvToDb [arrowhead=dot, arrowtail=dot];     RunQueryOnTable [label="RunQueryOnTable", href="superpyrate.html#superpyrate.pipeline.RunQueryOnTable", target="_top", shape=diamond];     RunQueryOnTable -> db [arrowhead=odot];     MakeAllIndices [label="MakeAllIndices", href="superpyrate.html#superpyrate.pipeline.MakeAllIndices", target="_top", shape=diamond, colorscheme=dark26, color=2, style=filled];     MakeAllIndices -> RunQueryOnTable [arrowhead=dot, arrowtail=dot];     MakeAllIndices -> ProcessZipArchives;     ClusterAisClean [label="ClusterAisClean", href="superpyrate.html#superpyrate.pipeline.ClusterAisClean", target="_top", shape=diamond, colorscheme=dark26, color=1, style=filled];     ClusterAisClean -> MakeAllIndices;     ClusterAisClean -> db [arrowhead=odot];      db [label="database", shape=cylinder];     fs [label="filesystem", shape=folder]; }]















Entry points

It is not necessary to run the entire pipeline, although there is little harm
in doing so, as luigi manages the process so that individual tasks are
idempotent.  This means that a task only runs if required.  Luigi only runs the
tasks necessary to produce the files which are required for the specified entry
point.

For example, to run the entire pipeline, producing a full ingested and clustered
database, run:

luigi --module superpyrate.pipeline ClusterAisClean
      --workers 12
      --folder-of-zips /folder/of/zips/
      --with_db





If only the validated csv files are required, run:

luigi --module superpyrate.pipeline ProcessZipArchives
      --workers 12
      --folder-of-zips /folder/of/zips/
      --with_db








Working folder

The working folder LUIGIWORK must contain two subfolders - files and tmp.
The files subfolder contains the unzipped and cleancsv folders,
with all of the respective temporary files stored within.
The tmp subfolder contains processcsv, writecsv, archives and database
folders and contains files which are generated by the tasks which do not produce
an actual file as output, rather spawn child-tasks.




Environment Variables


	LUIGIWORK

	the working folder for the files

	DBHOSTNAME

	hostname for the database e.g. localhost

	DBNAME

	the name of the database

	DBUSER

	the name of the user with access to the database

	DBUSERPASS

	the password of the database user




	
class superpyrate.pipeline.ClusterAisClean(*args, **kwargs)[source]

	Bases: superpyrate.pipeline.ClusterAisClean

Clusters the ais_clean table over the disk on the mmsi index


	
requires(_self)

	




	
task_namespace = None

	








	
class superpyrate.pipeline.GetCsvFile(*args, **kwargs)[source]

	Bases: luigi.task.ExternalTask [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.ExternalTask]


	
csvfile = <luigi.parameter.Parameter object>

	




	
output()[source]

	




	
task_namespace = None

	








	
class superpyrate.pipeline.GetFolderOfArchives(*args, **kwargs)[source]

	Bases: luigi.task.ExternalTask [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.ExternalTask]

Returns the folder of zipped archives as a luigi.file.LocalTarget


	
folder_of_zips = <luigi.parameter.Parameter object>

	




	
output()[source]

	




	
run()[source]

	




	
task_namespace = None

	








	
class superpyrate.pipeline.GetZipArchive(*args, **kwargs)[source]

	Bases: luigi.task.ExternalTask [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.ExternalTask]

Returns a zipped archive as a luigi.file.LocalTarget


	
output()[source]

	




	
task_namespace = None

	




	
zip_file = <luigi.parameter.Parameter object>

	








	
class superpyrate.pipeline.LoadCleanedAIS(*args, **kwargs)[source]

	Bases: luigi.postgres.CopyToTable [http://luigi.readthedocs.io/en/stable/api/luigi.postgres.html#luigi.postgres.CopyToTable]

Update ais_sources table with name of CSV file processed

After the valid csv files are successfully written to the database,
this function updates the sources table with the name of the file
which has been written


	
column_separator = ','

	




	
csvfile = <luigi.parameter.Parameter object>

	




	
database = ''

	




	
host = ''

	




	
null_values = (None, '')

	




	
password = ''

	




	
requires()[source]

	




	
run()[source]

	




	
table = 'ais_sources'

	




	
task_namespace = None

	




	
user = ''

	








	
class superpyrate.pipeline.MakeAllIndices(*args, **kwargs)[source]

	Bases: superpyrate.pipeline.MakeAllIndices

Creates the indices required for a specified table

The list of indices are derived from the table specification in
pyrate





	Parameters:	table (str, default='ais_clean') – 






	
requires(_self)

	




	
task_namespace = None

	








	
class superpyrate.pipeline.ProcessCsv(*args, **kwargs)[source]

	Bases: luigi.task.Task [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.Task]





	Yields:	ValidMessages






	
output()[source]

	Dummy files are placed in a folder of the same name as the zip file

The files are placed in a subdirectory of LUIGIWORK called
tmp/processcsv






	
requires()[source]

	




	
run()[source]

	




	
task_namespace = None

	




	
zip_file = <luigi.parameter.Parameter object>

	








	
class superpyrate.pipeline.ProcessZipArchives(*args, **kwargs)[source]

	Bases: luigi.task.Task [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.Task]

Dynamically spawns WriteCsvToDb or ProcessCsv depending on database





	Parameters:	with_db (bool [https://docs.python.org/3.4/library/functions.html#bool]) – Indicate whether a database is available for writing csv files




	Yields:	
	WriteCsvToDb

	ProcessCsv










	
folder_of_zips = <luigi.parameter.Parameter object>

	




	
output()[source]

	




	
requires()[source]

	




	
run()[source]

	




	
task_namespace = None

	




	
with_db = <luigi.parameter.BoolParameter object>

	








	
class superpyrate.pipeline.RunQueryOnTable(*args, **kwargs)[source]

	Bases: luigi.postgres.PostgresQuery [http://luigi.readthedocs.io/en/stable/api/luigi.postgres.html#luigi.postgres.PostgresQuery]

Runs a query on a table in the database

Used for passing in utility type queries to the database such as creation
of indices etc.





	Parameters:	
	query (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – A legal sql query

	table (str, default='ais_clean') – A table on which to run the query










	
database = ''

	




	
host = ''

	




	
password = ''

	




	
query = <luigi.parameter.Parameter object>

	




	
table = <luigi.parameter.Parameter object>

	




	
task_namespace = None

	




	
update_id = <luigi.parameter.Parameter object>

	




	
user = ''

	








	
class superpyrate.pipeline.UnzippedArchive(*args, **kwargs)[source]

	Bases: luigi.contrib.external_program.ExternalProgramTask [http://luigi.readthedocs.io/en/stable/api/luigi.contrib.external_program.html#luigi.contrib.external_program.ExternalProgramTask]

Unzips the zipped archive into a folder of AIS csv format files the same
name as the original file





	Parameters:	zip_file (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – The absolute path of the zipped archives






	
output()[source]

	Outputs the files into a folder of the same name as the zip file

The files are placed in a subdirectory of LUIGIWORK called files/unzipped






	
program_args()[source]

	Runs 7zip to extract the archives of AIS files

Notes


	e

	Unzip all ignoring folder structure (i.e. to highest level)

	-o

	Output folder

	-y

	Answer yes to everything








	
requires()[source]

	




	
task_namespace = None

	




	
zip_file = <luigi.parameter.Parameter object>

	








	
class superpyrate.pipeline.ValidMessages(*args, **kwargs)[source]

	Bases: luigi.task.Task [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.Task]

Takes AIS messages and runs validation functions, generating valid csv
files in folder called ‘cleancsv’ at the same level as unzipped_ais_path


	
csvfile = <luigi.parameter.Parameter object>

	




	
output()[source]

	Validated files are named as the original csv file

The files are placed in a subdirectory of LUIGIWORK called
files/cleancsv






	
requires()[source]

	




	
run()[source]

	




	
task_namespace = None

	








	
class superpyrate.pipeline.ValidMessagesToDatabase(*args, **kwargs)[source]

	Bases: luigi.postgres.CopyToTable [http://luigi.readthedocs.io/en/stable/api/luigi.postgres.html#luigi.postgres.CopyToTable]

Writes the valid csv files to the postgres database





	Parameters:	original_csvfile (luigi.Parameter [http://luigi.readthedocs.io/en/stable/api/luigi.html#luigi.Parameter]) – The raw csvfile containing AIS data






	
cols = ['MMSI', 'Time', 'Message_ID', 'Navigational_status', 'SOG', 'Longitude', 'Latitude', 'COG', 'Heading', 'IMO', 'Draught', 'Destination', 'Vessel_Name', 'ETA_month', 'ETA_day', 'ETA_hour', 'ETA_minute']

	




	
column_separator = ','

	




	
columns = ['mmsi', 'time', 'message_id', 'navigational_status', 'sog', 'longitude', 'latitude', 'cog', 'heading', 'imo', 'draught', 'destination', 'vessel_name', 'eta_month', 'eta_day', 'eta_hour', 'eta_minute']

	




	
copy(cursor, clean_file)[source]

	




	
database = ''

	




	
host = ''

	




	
null_values = (None, '')

	




	
original_csvfile = <luigi.parameter.Parameter object>

	




	
password = ''

	




	
requires()[source]

	




	
rows()[source]

	Return/yield tuples or lists corresponding to each row to be inserted.





	Yields:	row (iterable)










	
run()[source]

	Inserts data generated by rows() into target table.

If the target table doesn’t exist, self.create_table will be called
to attempt to create the table.






	
table = 'ais_clean'

	




	
task_namespace = None

	




	
user = ''

	








	
class superpyrate.pipeline.WriteCsvToDb(*args, **kwargs)[source]

	Bases: superpyrate.pipeline.WriteCsvToDb

Dynamically spawns LoadCleanedAIS to load valid csvs into the database


	
requires(_self)

	




	
task_namespace = None

	








	
superpyrate.pipeline.get_environment_variable(name)[source]

	Tries to access an environment variable, and handles the error by replacing
the value with a dummy value (an empty string)






	
superpyrate.pipeline.get_working_folder(folder_of_zips=None)[source]

	



	Parameters:	folder_of_zips (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – The absolute path of the folder of zips e.g. /tests/fixtures/testais/


	Returns:	working_folder – The path of the working folder.  This is either set by the environment
variable LUIGIWORK, or if empty is computed from the arguments


	Return type:	str [https://docs.python.org/3.4/library/stdtypes.html#str]










	
superpyrate.pipeline.setup_working_folder()[source]

	Setup the working folder structure for the entire luigi pipeline

The working folder (‘LUIGIWORK’) must contain two subfolders - files and tmp.
The files subfolder contains the unzipped and cleancsv folders,
with all of the respective temporary files stored within.
The tmp subfolder contains processcsv, writecsv, archives and database
folders and contains files which are generated by the tasks which do not produce
an actual file as output, rather spawn child-tasks.










superpyrate.task_countfiles module

Holds the luigi tasks which count the number of rows in the files

Records the number of clean and dirty rows in the AIS data,
writing these stats to the database and finally producing a report of the
statistics


	Count the number of rows in the raw csv files (in files/unzipped/<archive>)

	Count the number of rows int the clean csv files (in files/cleancsv/)

	Write the clean rows in the clean column of ais_sources

	Write the dirty (raw - clean) rows into the dirty column of ais_sources




	
class superpyrate.task_countfiles.CountLines(*args, **kwargs)[source]

	Bases: superpyrate.task_countfiles.CountLines

Counts the number of lines for all the csvfiles in a folder

Writes all the counts and filenames to a delimited file with the name of the
folder





	Parameters:	folder_name (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – The absolute path of the csv file






	
requires(_self)

	




	
task_namespace = None

	








	
class superpyrate.task_countfiles.DoIt(*args, **kwargs)[source]

	Bases: luigi.task.Task [http://luigi.readthedocs.io/en/stable/api/luigi.task.html#luigi.task.Task]


	
folder_of_zips = <luigi.parameter.Parameter object>

	




	
output()[source]

	




	
requires()[source]

	




	
run()[source]

	




	
task_namespace = None

	




	
with_db = <luigi.parameter.BoolParameter object>

	








	
class superpyrate.task_countfiles.GetCountsForAllFiles(*args, **kwargs)[source]

	Bases: superpyrate.task_countfiles.GetCountsForAllFiles

Counts the rows in all clean (validated) and raw files


	
requires(_self)

	




	
task_namespace = None

	








	
class superpyrate.task_countfiles.ProduceStatisticsReport(*args, **kwargs)[source]

	Bases: superpyrate.task_countfiles.ProduceStatisticsReport

Produces a report of the data statistics


	
requires(_self)

	




	
task_namespace = None

	










superpyrate.tasks module

Contains the code for validating AIS messages


	
superpyrate.tasks.learn_columns(read_cols, required_cols, csv_or_xml='csv')[source]

	Tries to match the read columns with the list given





	Parameters:	
	read_cols (dict [https://docs.python.org/3.4/library/stdtypes.html#dict]) – The columns read from the csv file

	required_cols (list [https://docs.python.org/3.4/library/stdtypes.html#list]) – A list of the columns required from the csv file

	csv_or_xml (str, default='csv') – 














	
superpyrate.tasks.produce_valid_csv_file(inputf, outputf)[source]

	



	Parameters:	
	input_file – File path to a large CSV file of AIS data

	output_file – File path for a CSV file containing validated and cleaned data














	
superpyrate.tasks.readcsv(fp, forced_col_map=None, columns=None)[source]

	Yields a dctionary of the subset of columns required

Reads each line in CSV file, checks if all columns are available,
and returns a dictionary of the subset of columns required
(as per AIS_CSV_COLUMNS).

If row is invalid (too few columns),
returns an empty dictionary.





	Parameters:	
	fp (TextIOWrapper) – An open TextIOWrapper (returned by open())

	forced_col_map (dict [https://docs.python.org/3.4/library/stdtypes.html#dict]) – A dictionary mapping the keys defined in columns to
columns with different names

	columns (dict, default=AIS_CSV_COLUMNS) – A dictionary of columns






	Yields:	rowsubset (dict) – A dictionary of the subset of columns as per columns












	
superpyrate.tasks.unfussy_reader(csv_reader)[source]

	






Module contents
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  Source code for luigi.util

# -*- coding: utf-8 -*-
#
# Copyright 2012-2015 Spotify AB
#
# 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.
#
"""
============================================================
Using ``inherits`` and ``requires`` to ease parameter pain
============================================================

Most luigi plumbers will find themselves in an awkward task parameter situation
at some point or another.  Consider the following "parameter explosion"
problem:

.. code-block:: python

    class TaskA(luigi.ExternalTask):
        param_a = luigi.Parameter()

        def output(self):
            return luigi.LocalTarget('/tmp/log-{t.param_a}'.format(t=self))

    class TaskB(luigi.Task):
        param_b = luigi.Parameter()
        param_a = luigi.Parameter()

        def requires(self):
            return TaskA(param_a=self.param_a)

    class TaskC(luigi.Task):
        param_c = luigi.Parameter()
        param_b = luigi.Parameter()
        param_a = luigi.Parameter()

        def requires(self):
            return TaskB(param_b=self.param_b, param_a=self.param_a)


In work flows requiring many tasks to be chained together in this manner,
parameter handling can spiral out of control.  Each downstream task becomes
more burdensome than the last.  Refactoring becomes more difficult.  There
are several ways one might try and avoid the problem.

**Approach 1**:  Parameters via command line or config instead of ``requires``.

.. code-block:: python

    class TaskA(luigi.ExternalTask):
        param_a = luigi.Parameter()

        def output(self):
            return luigi.LocalTarget('/tmp/log-{t.param_a}'.format(t=self))

    class TaskB(luigi.Task):
        param_b = luigi.Parameter()

        def requires(self):
            return TaskA()

    class TaskC(luigi.Task):
        param_c = luigi.Parameter()

        def requires(self):
            return TaskB()


Then run in the shell like so:

.. code-block:: bash

    luigi --module my_tasks TaskC --param-c foo --TaskB-param-b bar --TaskA-param-a baz


Repetitive parameters have been eliminated, but at the cost of making the job's
command line interface slightly clunkier.  Often this is a reasonable
trade-off.

But parameters can't always be refactored out every class.  Downstream
tasks might also need to use some of those parameters.  For example,
if ``TaskC`` needs to use ``param_a`` too, then ``param_a`` would still need
to be repeated.


**Approach 2**:  Use a common parameter class

.. code-block:: python

    class Params(luigi.Config):
        param_c = luigi.Parameter()
        param_b = luigi.Parameter()
        param_a = luigi.Parameter()

    class TaskA(Params, luigi.ExternalTask):
        def output(self):
            return luigi.LocalTarget('/tmp/log-{t.param_a}'.format(t=self))

    class TaskB(Params):
        def requires(self):
            return TaskA()

    class TaskB(Params):
        def requires(self):
            return TaskB()


This looks great at first glance, but a couple of issues lurk. Now ``TaskA``
and ``TaskB`` have unnecessary significant parameters.  Significant parameters
help define the identity of a task.  Identical tasks are prevented from
running at the same time by the central planner.  This helps preserve the
idempotent and atomic nature of luigi tasks.  Unnecessary significant task
parameters confuse a task's identity.  Under the right circumstances, task
identity confusion could lead to that task running when it shouldn't, or
failing to run when it should.

This approach should only be used when all of the parameters of the config
class, are significant (or all insignificant) for all of its subclasses.

And wait a second... there's a bug in the above code.  See it?

``TaskA`` won't behave as an ``ExternalTask`` because the parent classes are
specified in the wrong order.  This contrived example is easy to fix (by
swapping the ordering of the parents of ``TaskA``), but real world cases can be
more difficult to both spot and fix.  Inheriting from multiple classes
derived from ``luigi.Task`` should be undertaken with caution and avoided
where possible.


**Approach 3**: Use ``inherits`` and ``requires``

The ``inherits`` class decorator in this module copies parameters (and
nothing else) from one task class to another, and avoids direct pythonic
inheritance.

.. code-block:: python

    import luigi
    from luigi.util import inherits

    class TaskA(luigi.ExternalTask):
        param_a = luigi.Parameter()

        def output(self):
            return luigi.LocalTarget('/tmp/log-{t.param_a}'.format(t=self))

    @inherits(TaskA)
    class TaskB(luigi.Task):
        param_b = luigi.Parameter()

        def requires(self):
            t = self.clone(TaskA)  # or t = self.clone_parent()

            # Wait... whats this clone thingy do?
            #
            # Pass it a task class.  It calls that task.  And when it does, it
            # supplies all parameters (and only those parameters) common to
            # the caller and callee!
            #
            # The call to clone is equivalent to the following (note the
            # fact that clone avoids passing param_b).
            #
            #   return TaskA(param_a=self.param_a)

            return t

    @inherits(TaskB)
    class TaskC(luigi.Task):
        param_c = luigi.Parameter()

        def requires(self):
            return self.clone(TaskB)


This totally eliminates the need to repeat parameters, avoids inheritance
issues, and keeps the task command line interface as simple (as it can be,
anyway).  Refactoring task parameters is also much easier.

The ``requires`` helper function can reduce this pattern even further.   It
does everything ``inherits`` does, and also attaches a ``requires`` method
to your task (still all without pythonic inheritance).

But how does it know how to invoke the upstream task?  It uses ``clone``
behind the scenes!

.. code-block:: python

    import luigi
    from luigi.util import inherits, requires

    class TaskA(luigi.ExternalTask):
        param_a = luigi.Parameter()

        def output(self):
            return luigi.LocalTarget('/tmp/log-{t.param_a}'.format(t=self))

    @requires(TaskA)
    class TaskB(luigi.Task):
        param_b = luigi.Parameter()

        # The class decorator does this for me!
        # def requires(self):
        #     return self.clone(TaskA)

Use these helper functions effectively to avoid unnecessary
repetition and dodge a few potentially nasty workflow pitfalls at the same
time. Brilliant!
"""

import datetime
import functools
import logging

from luigi import six

from luigi import task
from luigi import parameter

if six.PY3:
    xrange = range

logger = logging.getLogger('luigi-interface')


def common_params(task_instance, task_cls):
    """
    Grab all the values in task_instance that are found in task_cls.
    """
    if not isinstance(task_cls, task.Register):
        raise TypeError("task_cls must be an uninstantiated Task")

    task_instance_param_names = dict(task_instance.get_params()).keys()
    task_cls_params_dict = dict(task_cls.get_params())
    task_cls_param_names = task_cls_params_dict.keys()
    common_param_names = set(task_instance_param_names).intersection(set(task_cls_param_names))
    common_param_vals = [(key, task_cls_params_dict[key]) for key in common_param_names]
    common_kwargs = dict((key, task_instance.param_kwargs[key]) for key in common_param_names)
    vals = dict(task_instance.get_param_values(common_param_vals, [], common_kwargs))
    return vals


def task_wraps(P):
    # In order to make the behavior of a wrapper class nicer, we set the name of the
    # new class to the wrapped class, and copy over the docstring and module as well.
    # This makes it possible to pickle the wrapped class etc.
    # Btw, this is a slight abuse of functools.wraps. It's meant to be used only for
    # functions, but it works for classes too, if you pass updated=[]
    return functools.wraps(P, updated=[])


class inherits(object):
    """
    Task inheritance.

    Usage:

    .. code-block:: python

        class AnotherTask(luigi.Task):
            n = luigi.IntParameter()
            # ...

        @inherits(AnotherTask):
        class MyTask(luigi.Task):
            def requires(self):
               return self.clone_parent()

            def run(self):
               print self.n # this will be defined
               # ...
    """

    def __init__(self, task_to_inherit):
        super(inherits, self).__init__()
        self.task_to_inherit = task_to_inherit

    def __call__(self, task_that_inherits):
        for param_name, param_obj in self.task_to_inherit.get_params():
            if not hasattr(task_that_inherits, param_name):
                setattr(task_that_inherits, param_name, param_obj)

        # Modify task_that_inherits by subclassing it and adding methods
        @task_wraps(task_that_inherits)
        class Wrapped(task_that_inherits):

            def clone_parent(_self, **args):
                return _self.clone(cls=self.task_to_inherit, **args)

        return Wrapped


class requires(object):
    """
    Same as @inherits, but also auto-defines the requires method.
    """

    def __init__(self, task_to_require):
        super(requires, self).__init__()
        self.inherit_decorator = inherits(task_to_require)

    def __call__(self, task_that_requires):
        task_that_requires = self.inherit_decorator(task_that_requires)

        # Modify task_that_requres by subclassing it and adding methods
        @task_wraps(task_that_requires)
        class Wrapped(task_that_requires):

            def requires(_self):
                return _self.clone_parent()

        return Wrapped


class copies(object):
    """
    Auto-copies a task.

    Usage:

    .. code-block:: python

        @copies(MyTask):
        class CopyOfMyTask(luigi.Task):
            def output(self):
               return LocalTarget(self.date.strftime('/var/xyz/report-%Y-%m-%d'))
    """

    def __init__(self, task_to_copy):
        super(copies, self).__init__()
        self.requires_decorator = requires(task_to_copy)

    def __call__(self, task_that_copies):
        task_that_copies = self.requires_decorator(task_that_copies)

        # Modify task_that_copies by subclassing it and adding methods
        @task_wraps(task_that_copies)
        class Wrapped(task_that_copies):

            def run(_self):
                i, o = _self.input(), _self.output()
                f = o.open('w')  # TODO: assert that i, o are Target objects and not complex datastructures
                for line in i.open('r'):
                    f.write(line)
                f.close()

        return Wrapped


def delegates(task_that_delegates):
    """ Lets a task call methods on subtask(s).

    The way this works is that the subtask is run as a part of the task, but
    the task itself doesn't have to care about the requirements of the subtasks.
    The subtask doesn't exist from the scheduler's point of view, and
    its dependencies are instead required by the main task.

    Example:

    .. code-block:: python

        class PowersOfN(luigi.Task):
            n = luigi.IntParameter()
            def f(self, x): return x ** self.n

        @delegates
        class T(luigi.Task):
            def subtasks(self): return PowersOfN(5)
            def run(self): print self.subtasks().f(42)
    """
    if not hasattr(task_that_delegates, 'subtasks'):
        # This method can (optionally) define a couple of delegate tasks that
        # will be accessible as interfaces, meaning that the task can access
        # those tasks and run methods defined on them, etc
        raise AttributeError('%s needs to implement the method "subtasks"' % task_that_delegates)

    @task_wraps(task_that_delegates)
    class Wrapped(task_that_delegates):

        def deps(self):
            # Overrides method in base class
            return task.flatten(self.requires()) + task.flatten([t.deps() for t in task.flatten(self.subtasks())])

        def run(self):
            for t in task.flatten(self.subtasks()):
                t.run()
            task_that_delegates.run(self)

    return Wrapped


def previous(task):
    """
    Return a previous Task of the same family.

    By default checks if this task family only has one non-global parameter and if
    it is a DateParameter, DateHourParameter or DateIntervalParameter in which case
    it returns with the time decremented by 1 (hour, day or interval)
    """
    params = task.get_params()
    previous_params = {}
    previous_date_params = {}

    for param_name, param_obj in params:
        param_value = getattr(task, param_name)

        if isinstance(param_obj, parameter.DateParameter):
            previous_date_params[param_name] = param_value - datetime.timedelta(days=1)
        elif isinstance(param_obj, parameter.DateSecondParameter):
            previous_date_params[param_name] = param_value - datetime.timedelta(seconds=1)
        elif isinstance(param_obj, parameter.DateMinuteParameter):
            previous_date_params[param_name] = param_value - datetime.timedelta(minutes=1)
        elif isinstance(param_obj, parameter.DateHourParameter):
            previous_date_params[param_name] = param_value - datetime.timedelta(hours=1)
        elif isinstance(param_obj, parameter.DateIntervalParameter):
            previous_date_params[param_name] = param_value.prev()
        else:
            previous_params[param_name] = param_value

    previous_params.update(previous_date_params)

    if len(previous_date_params) == 0:
        raise NotImplementedError("No task parameter - can't determine previous task")
    elif len(previous_date_params) > 1:
        raise NotImplementedError("Too many date-related task parameters - can't determine previous task")
    else:
        return task.clone(**previous_params)


def get_previous_completed(task, max_steps=10):
    prev = task
    for _ in xrange(max_steps):
        prev = previous(prev)
        logger.debug("Checking if %s is complete", prev)
        if prev.complete():
            return prev
    return None





          

      

      

    


    
        © Copyright 2016, Will Usher.
      Created using Sphinx 1.4.6.
    

  

_static/comment-bright.png





_static/file.png





_static/minus.png





_static/up-pressed.png





_static/comment-close.png





_static/down.png





_static/ajax-loader.gif





_static/up.png





_images/graphviz-df3a8bf3fad1c1de701158bd94f383a173de4524.png
RunQueryOnTable

GetFolderOfArchives
LoadCleancdAlIS UnzippedArchive
ValidMessagesToDatabase GetZipArchive
database ValidMessages

GelCsvFile | | filesystem






_static/down-pressed.png





_modules/index.xhtml


    
      Navigation


      
        		
          index


        		
          modules |


        		superpyrate 0.2.0.post0.dev12+ng0a39794 documentation »

 
      


    


    
      
          
            
  All modules for which code is available


		luigi.parameter


		luigi.util


		superpyrate.db_setup


		superpyrate.pipeline


		superpyrate.task_countfiles


		superpyrate.tasks






          

      

      

    


    
        © Copyright 2016, Will Usher.
      Created using Sphinx 1.4.6.
    

  

_static/comment.png





_static/plus.png





_modules/superpyrate/db_setup.xhtml


    
      Navigation


      
        		
          index


        		
          modules |


        		superpyrate 0.2.0.post0.dev12+ng0a39794 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for superpyrate.db_setup

"""Sets up the tables in a newly created database, ready for data ingest
"""
from pyrate.repositories.aisdb import AISdb
from superpyrate.pipeline import get_environment_variable

[docs]def make_options():
    options = {}
    options['host'] = get_environment_variable('DBHOSTNAME')
    options['db'] = get_environment_variable('DBNAME')
    options['user'] = get_environment_variable('DBUSER')
    options['pass'] = get_environment_variable('DBUSERPASS')
    return options


[docs]def main():
    options = make_options()
    db = AISdb(options)
    with db:
        db.create()
        db.clean.drop_indices()


if __name__ == '__main__':
    main()
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  Source code for superpyrate.pipeline

""" Runs an integrated pipeline from raw zip file to database tables.

This mega-pipeline is constructed out of three smaller pipelines and now brings
together tasks which:

1. Unzip individual AIS archives and output the csv files
2. Validate each of the csv files, processing using a derived version
   of the pyrate code, outputting vaidated csv files
3. Using the postgres `copy` command, ingest the validated data directly into
   the database

Because the exact contents of the zipped archives are unknown until they are
unzipped, tasks are spawned dynamically.

.. graphviz::

    digraph pipeline {
        GetZipArchive [label="GetZipArchive", href="superpyrate.html#superpyrate.pipeline.GetZipArchive", target="_top", shape=box];
        GetFolderOfArchives [label="GetFolderOfArchives", href="superpyrate.html#superpyrate.pipeline.GetFolderOfArchives", target="_top", shape=box];
        UnzippedArchive [label="UnzippedArchive", href="superpyrate.html#superpyrate.pipeline.UnzippedArchive", target="_top", shape=diamond];
        UnzippedArchive -> GetZipArchive;
        ProcessCsv [label="ProcessCsv", href="superpyrate.html#superpyrate.pipeline.ProcessCsv", target="_top", shape=diamond, colorscheme=dark26, color=4, style=filled];
        ProcessCsv -> UnzippedArchive;
        ProcessCsv -> ValidMessages [arrowhead=dot,arrowtail=dot]
        GetCsvFile [label="GetCsvFile", href="superpyrate.html#superpyrate.pipeline.GetCsvFile", target="_top", shape=box];
        ValidMessages [label="ValidMessages", href="", target="_top", shape=diamond];
        ValidMessages -> GetCsvFile;
        ValidMessages -> fs [arrowhead=odot];
        ValidMessagesToDatabase [label="ValidMessagesToDatabase", href="superpyrate.html#superpyrate.pipeline.ValidMessagesToDatabase", target="_top", shape=diamond];
        ValidMessagesToDatabase -> ValidMessages;
        ValidMessagesToDatabase -> db [arrowhead=odot];
        LoadCleanedAIS [label="LoadCleanedAIS", href="superpyrate.html#superpyrate.pipeline.LoadCleanedAIS", target="_top", shape=diamond];
        LoadCleanedAIS -> ValidMessagesToDatabase;
        LoadCleanedAIS -> db [arrowhead=odot];
        WriteCsvToDb [label="WriteCsvToDb", href="superpyrate.html#superpyrate.pipeline.WriteCsvToDb", target="_top", shape=diamond, colorscheme=dark26, color=4, style=filled];
        WriteCsvToDb -> UnzippedArchive;
        WriteCsvToDb -> LoadCleanedAIS [arrowhead=dot,arrowtail=dot];
        ProcessZipArchives [label="ProcessZipArchives", href="superpyrate.html#superpyrate.pipeline.ProcessZipArchives", target="_top", shape=diamond, colorscheme=dark26, color=3, style=filled];
        ProcessZipArchives -> GetFolderOfArchives;
        ProcessZipArchives -> ProcessCsv [arrowhead=dot, arrowtail=dot];
        ProcessZipArchives -> WriteCsvToDb [arrowhead=dot, arrowtail=dot];
        RunQueryOnTable [label="RunQueryOnTable", href="superpyrate.html#superpyrate.pipeline.RunQueryOnTable", target="_top", shape=diamond];
        RunQueryOnTable -> db [arrowhead=odot];
        MakeAllIndices [label="MakeAllIndices", href="superpyrate.html#superpyrate.pipeline.MakeAllIndices", target="_top", shape=diamond, colorscheme=dark26, color=2, style=filled];
        MakeAllIndices -> RunQueryOnTable [arrowhead=dot, arrowtail=dot];
        MakeAllIndices -> ProcessZipArchives;
        ClusterAisClean [label="ClusterAisClean", href="superpyrate.html#superpyrate.pipeline.ClusterAisClean", target="_top", shape=diamond, colorscheme=dark26, color=1, style=filled];
        ClusterAisClean -> MakeAllIndices;
        ClusterAisClean -> db [arrowhead=odot];

        db [label="database", shape=cylinder];
        fs [label="filesystem", shape=folder];
    }

Entry points
============

It is not necessary to run the entire pipeline, although there is little harm
in doing so, as luigi manages the process so that individual tasks are
idempotent.  This means that a task only runs if required.  Luigi only runs the
tasks necessary to produce the files which are required for the specified entry
point.

For example, to run the entire pipeline, producing a full ingested and clustered
database, run::

    luigi --module superpyrate.pipeline ClusterAisClean
          --workers 12
          --folder-of-zips /folder/of/zips/
          --with_db

If only the validated csv files are required, run::

    luigi --module superpyrate.pipeline ProcessZipArchives
          --workers 12
          --folder-of-zips /folder/of/zips/
          --with_db

Working folder
==============
The working folder ``LUIGIWORK`` must contain two subfolders - files and tmp.
The ``files`` subfolder contains the ``unzipped`` and ``cleancsv`` folders,
with all of the respective temporary files stored within.
The ``tmp`` subfolder contains ``processcsv``, ``writecsv``, ``archives`` and ``database``
folders and contains files which are generated by the tasks which do not produce
an actual file as output, rather spawn child-tasks.

Environment Variables
=====================

``LUIGIWORK``
    the working folder for the files

``DBHOSTNAME``
    hostname for the database e.g. localhost

``DBNAME``
    the name of the database

``DBUSER``
    the name of the user with access to the database

``DBUSERPASS``
    the password of the database user
"""
import luigi
from luigi.contrib.external_program import ExternalProgramTask
from luigi.postgres import CopyToTable, PostgresQuery
from luigi import six
from luigi.util import requires
from superpyrate.tasks import produce_valid_csv_file
from pyrate.repositories.aisdb import AISdb
import csv
import psycopg2
import logging
import os
LOGGER = logging.getLogger('luigi-interface')
LOGGER.setLevel(logging.INFO)


[docs]def setup_working_folder():
    """Setup the working folder structure for the entire luigi pipeline

    The working folder ('LUIGIWORK') must contain two subfolders - files and tmp.
    The `files` subfolder contains the `unzipped` and `cleancsv` folders,
    with all of the respective temporary files stored within.
    The `tmp` subfolder contains `processcsv`, `writecsv`, `archives` and `database`
    folders and contains files which are generated by the tasks which do not produce
    an actual file as output, rather spawn child-tasks.
    """

    working_folder = get_working_folder()
    folder_structure = {'files': ['unzipped', 'cleancsv'],
                        'tmp': ['processcsv', 'writecsv',
                                'archives', 'database', 'countraw']}
    for folder, subfolders in folder_structure.items():
        [os.makedirs(os.path.join(working_folder, folder, subfolder),
                     exist_ok=True) for subfolder in subfolders]



[docs]def get_environment_variable(name):
    """Tries to access an environment variable, and handles the error by replacing
    the value with a dummy value (an empty string)
    """
    assert isinstance(name, str)
    try:
        envvar = os.environ[name]
    except KeyError:
        envvar = ''
        LOGGER.error("{} environment variable not found, using default".format(name))
    return envvar



[docs]def get_working_folder(folder_of_zips=None):
    """

    Arguments
    =========
    folder_of_zips : str
        The absolute path of the folder of zips e.g. ``/tests/fixtures/testais/``

    Returns
    =======
    working_folder : str
        The path of the working folder.  This is either set by the environment
        variable ``LUIGIWORK``, or if empty is computed from the arguments
    """
    environment_variable = get_environment_variable('LUIGIWORK')
    if environment_variable:
        working_folder = environment_variable
    else:
        if folder_of_zips is None:
            raise RuntimeError("No working folder defined")
        else:
            working_folder = os.path.dirname(os.path.dirname(folder_of_zips))
    return working_folder



[docs]class GetZipArchive(luigi.ExternalTask):
    """Returns a zipped archive as a luigi.file.LocalTarget
    """
    zip_file = luigi.Parameter(description='The file path of the archive to unzip')

[docs]    def output(self):
        return luigi.file.LocalTarget(self.zip_file)




[docs]class GetFolderOfArchives(luigi.ExternalTask):
    """Returns the folder of zipped archives as a luigi.file.LocalTarget
    """
    folder_of_zips = luigi.Parameter()

[docs]    def run(self):
        assert isinstance(folder_of_zips, str)
        folder_of_zips = folder_of_zips.rstrip("\\")


[docs]    def output(self):
        return luigi.file.LocalTarget(self.folder_of_zips)




[docs]class UnzippedArchive(ExternalProgramTask):
    """Unzips the zipped archive into a folder of AIS csv format files the same
    name as the original file

    Arguments
    =========
    zip_file : str
        The absolute path of the zipped archives

    """
    zip_file = luigi.Parameter(description='The file path of the archive to unzip')

[docs]    def requires(self):
        return GetZipArchive(self.zip_file)


[docs]    def program_args(self):
        """Runs 7zip to extract the archives of AIS files

        Notes
        =====
        ``e``
            Unzip all ignoring folder structure (i.e. to highest level)
        ``-o``
            Output folder
        ``-y``
            Answer yes to everything
        """
        # Removes the file extension to give a folder name as the output target
        output_folder = self.output().fn
        LOGGER.info('Unzipping {0} to {1}'.format(self.input().fn,
                                                  output_folder))
        return ['7za', 'e' , self.input().fn, '-o{}'.format(output_folder), '-y']


[docs]    def output(self):
        """Outputs the files into a folder of the same name as the zip file

        The files are placed in a subdirectory of ``LUIGIWORK`` called ``files/unzipped``
        """
        out_root_dir = os.path.splitext(self.input().fn)[0]
        _, out_folder_name = os.path.split(out_root_dir)
        rootdir = get_working_folder()
        output_folder = os.path.join(rootdir,'files', 'unzipped', out_folder_name)
        # LOGGER.debug("Unzipped {}".format(output_folder))
        return luigi.file.LocalTarget(output_folder)




[docs]class ProcessCsv(luigi.Task):
    """

    Yields
    ======
    `ValidMessages`
    """
    zip_file = luigi.Parameter()

[docs]    def requires(self):
        return UnzippedArchive(self.zip_file)


[docs]    def run(self):
        list_of_csvpaths = []
        LOGGER.debug("Processing csvs from {}".format(self.input().fn))
        for csvfile in os.listdir(self.input().fn):
            if os.path.splitext(csvfile)[1] == '.csv':
                list_of_csvpaths.append(os.path.join(self.input().fn, csvfile))

        yield [ValidMessages(csvfilepath) for csvfilepath in list_of_csvpaths]

        with self.output().open('w') as outfile:
            outfile.write("\n".join(list_of_csvpaths))


[docs]    def output(self):
        """Dummy files are placed in a folder of the same name as the zip file

        The files are placed in a subdirectory of ``LUIGIWORK`` called
        ``tmp/processcsv``
        """
        filename = os.path.split(self.zip_file)[1]
        name = os.path.splitext(filename)[0]
        rootdir = get_working_folder()
        path = os.path.join(rootdir, 'tmp','processcsv', name)
        return luigi.file.LocalTarget(path)




[docs]class GetCsvFile(luigi.ExternalTask):
    """
    """
    csvfile = luigi.Parameter()

[docs]    def output(self):
        return luigi.file.LocalTarget(self.csvfile)




[docs]class ValidMessages(luigi.Task):
    """ Takes AIS messages and runs validation functions, generating valid csv
    files in folder called 'cleancsv' at the same level as unzipped_ais_path
    """
    csvfile = luigi.Parameter()

[docs]    def requires(self):
        return GetCsvFile(self.csvfile)


[docs]    def run(self):
        LOGGER.debug("Processing {}.  Output to: {}".format(self.input().fn, self.output().fn))
        infile = self.input().fn
        outfile = self.output().fn
        produce_valid_csv_file(infile, outfile)


[docs]    def output(self):
        """Validated files are named as the original csv file

        The files are placed in a subdirectory of ``LUIGIWORK`` called
        ``files/cleancsv``
        """
        name = os.path.basename(self.input().fn)
        rootdir = get_working_folder()
        path = os.path.join(rootdir, 'files','cleancsv', name)
        clean_file_out = os.path.join(path)
        LOGGER.info("Clean file saved to {}".format(clean_file_out))
        return luigi.file.LocalTarget(clean_file_out)




[docs]class ValidMessagesToDatabase(CopyToTable):
    """Writes the valid csv files to the postgres database

    Parameters
    ==========
    original_csvfile : luigi.Parameter
        The raw csvfile containing AIS data
    """

    original_csvfile = luigi.Parameter()

    # resources = {'postgres': 1}

    null_values = (None,"")
    column_separator = ","

    host = get_environment_variable('DBHOSTNAME')
    database = get_environment_variable('DBNAME')
    user = get_environment_variable('DBUSER')
    password = get_environment_variable('DBUSERPASS')
    table = "ais_clean"

    cols = ['MMSI','Time','Message_ID','Navigational_status','SOG',
               'Longitude','Latitude','COG','Heading','IMO','Draught',
               'Destination','Vessel_Name',
               'ETA_month','ETA_day','ETA_hour','ETA_minute']
    columns = [x.lower() for x in cols]
    # LOGGER.debug("Columns: {}".format(columns))

[docs]    def requires(self):
        return ValidMessages(self.original_csvfile)


[docs]    def rows(self):
        """Return/yield tuples or lists corresponding to each row to be inserted.

        Yields
        ======
        row : iterable
        """
        with self.input().open('r') as csvfile:
            reader = csv.reader(csvfile)
            for row in reader:
                yield row

                # LOGGER.debug(line)
                # yield [x for x in line.strip('\n').split(',') ]

[docs]    def copy(self, cursor, clean_file):
        if isinstance(self.columns[0], six.string_types):
            column_names = self.columns
        elif len(self.columns[0]) == 2:
            column_names = [c[0] for c in self.columns]
        else:
            raise Exception('columns must consist of column strings or (column string, type string) tuples (was %r ...)' % (self.columns[0],))
        LOGGER.debug(column_names)
        sql = "COPY {} ({}) FROM STDIN WITH (FORMAT csv, HEADER true)".format(self.table, ",".join(column_names), clean_file)
        LOGGER.debug("File: {}".format(clean_file))
        cursor.copy_expert(sql, clean_file)


[docs]    def run(self):
        """Inserts data generated by rows() into target table.

        If the target table doesn't exist, self.create_table will be called
        to attempt to create the table.


        """
        if not (self.table and self.columns):
            raise Exception("table and columns need to be specified")

        connection = self.output().connect()

        with self.input().open('r') as csvfile:
            for attempt in range(2):
                try:
                    cursor = connection.cursor()
                    # self.init_copy(connection)
                    self.copy(cursor, csvfile)
                    # self.post_copy(connection)
                except psycopg2.ProgrammingError as e:
                    if e.pgcode == psycopg2.errorcodes.UNDEFINED_TABLE and attempt == 0:
                        # if first attempt fails with "relation not found", try creating table
                        LOGGER.info("Creating table %s", self.table)
                        connection.reset()
                        self.create_table(connection)
                    else:
                        raise
                else:
                    break

        # mark as complete in same transaction
        self.output().touch(connection)
        # commit and clean up
        connection.commit()
        connection.close()




[docs]class LoadCleanedAIS(CopyToTable):
    """Update ``ais_sources`` table with name of CSV file processed

    After the valid csv files are successfully written to the database,
    this function updates the ``sources`` table with the name of the file
    which has been written
    """

    csvfile = luigi.Parameter()

    # resources = {'postgres': 1}

    null_values = (None,"")
    column_separator = ","

    host = get_environment_variable('DBHOSTNAME')
    database = get_environment_variable('DBNAME')
    user = get_environment_variable('DBUSER')
    password = get_environment_variable('DBUSERPASS')
    table = "ais_sources"

[docs]    def requires(self):
        return ValidMessagesToDatabase(self.csvfile)


[docs]    def run(self):
        # Prepare source data to add to ais_sources
        source_data = {'filename': os.path.basename(self.csvfile),
                       'ext': os.path.splitext(self.csvfile)[1],
                       'invalid': 0,
                       'clean': 0,
                       'dirty': 0,
                       'source': 0}

        columns = '(' + ','.join([c.lower() for c in source_data.keys()]) + ')'

        connection = self.output().connect()
        cursor = connection.cursor()
        with cursor:
            tuplestr = "(" + ",".join("%({})s".format(i) for i in source_data.keys()) + ")"
            cursor.execute("INSERT INTO " + self.table + " "+ columns + " VALUES "+ tuplestr, source_data)

        # mark as complete
        self.output().touch(connection)

        # commit and clean up
        connection.commit()
        connection.close()




@requires(UnzippedArchive)
[docs]class WriteCsvToDb(luigi.Task):
    """Dynamically spawns :py:class:`LoadCleanedAIS` to load valid csvs into the database
    """
    def run(self):
        list_of_csvpaths = []
        LOGGER.debug("Writing csvs from {}".format(self.input().fn))
        for csvfile in os.listdir(self.input().fn):
            if os.path.splitext(csvfile)[1] == '.csv':
                list_of_csvpaths.append(os.path.join(self.input().fn, csvfile))
        yield [LoadCleanedAIS(csvfilepath) for csvfilepath in list_of_csvpaths]

        with self.output().open('w') as outfile:
            outfile.write("\n".join(list_of_csvpaths))

    def output(self):
        filename = os.path.split(self.zip_file)[1]
        name = os.path.splitext(filename)[0]
        rootdir = get_working_folder()
        path = os.path.join(rootdir, 'tmp','writecsv', name)
        return luigi.file.LocalTarget(path)



[docs]class ProcessZipArchives(luigi.Task):
    """Dynamically spawns :py:class:`WriteCsvToDb` or :py:class:`ProcessCsv` depending on database

    Parameters
    ==========
    with_db : bool
        Indicate whether a database is available for writing csv files

    Yields
    ======
    :py:class:`WriteCsvToDb`

    :py:class:`ProcessCsv`

    """
    folder_of_zips = luigi.Parameter(significant=True)
    with_db = luigi.BoolParameter(significant=False)

[docs]    def requires(self):
        return GetFolderOfArchives(self.folder_of_zips)


[docs]    def run(self):
        """
        """
        setup_working_folder()

        archives = []
        LOGGER.warn("Database flag is {}".format(self.with_db))
        LOGGER.debug("ProcessZipArchives input is: {}".format(self.input().fn))
        print(self.input().fn)
        filesystem = self.input().fs
        list_of_archives = [x for x in filesystem.listdir(self.input().fn)]
        LOGGER.debug(list_of_archives)
        for archive in list_of_archives:
            if os.path.splitext(archive)[1] == '.zip':
                archives.append(archive)
        LOGGER.debug(archives)
        if self.with_db is True:
            yield [WriteCsvToDb(arc) for arc in archives]
        else:
            yield [ProcessCsv(arc) for arc in archives]
        with self.output().open('w') as outfile:
            for arc in list_of_archives:
                outfile.write("{}\n".format(arc))


[docs]    def output(self):
        LOGGER.debug("Folder of zips: {} with db {}".format(self.folder_of_zips,
                                                            self.with_db))
        out_folder_name = 'archive_{}'.format(os.path.basename(self.folder_of_zips))
        root_folder = get_working_folder()
        return luigi.file.LocalTarget(os.path.join(root_folder,
                                                   'tmp',
                                                   'archives',
                                                   out_folder_name))




[docs]class RunQueryOnTable(PostgresQuery):
    """Runs a query on a table in the database

    Used for passing in utility type queries to the database such as creation
    of indices etc.

    Parameters
    ==========
    query : str
        A legal sql query
    table : str, default='ais_clean'
        A table on which to run the query
    """
    query = luigi.Parameter()
    table = luigi.Parameter(default='ais_clean')
    update_id = luigi.Parameter()

    host = get_environment_variable('DBHOSTNAME')
    database = get_environment_variable('DBNAME')
    user = get_environment_variable('DBUSER')
    password = get_environment_variable('DBUSERPASS')



@requires(ProcessZipArchives)
[docs]class MakeAllIndices(luigi.Task):
    """Creates the indices required for a specified table

    The list of indices are derived from the table specification in
    :py:mod:`pyrate`

    Parameters
    ==========
    table : str, default='ais_clean'
    """

    table = luigi.Parameter(default='ais_clean')
    # with_db = True

    def run(self):
        """
        """
        options = {}
        options['host'] = get_environment_variable('DBHOSTNAME')
        options['db'] = get_environment_variable('DBNAME')
        options['user'] = get_environment_variable('DBUSER')
        options['pass'] = get_environment_variable('DBUSERPASS')

        db = AISdb(options)
        with db:
            if self.table == 'ais_clean':
                indices = db.clean_db_spec['indices']
            elif self.table == 'ais_dirty':
                indices = db.dirty_db_spec['indices']
            else:
                raise NotImplemented('Table not implemented or incorrect')

        queries = []
        for idx, cols in indices:
            idxn = self.table.lower() + "_" + idx
            sql = ("CREATE INDEX \"" +
                   idxn +"\" ON \""+ self.table + "\" USING btree (" +
                   ','.join(["\"{}\"".format(s.lower()) for s in cols]) +")")
            update_id = self.__class__.__name__ + idxn
            queries.append((sql, update_id))


        yield [RunQueryOnTable(query, self.table, up_id) for query, up_id in queries]

        with self.output().open('w') as outfile:
            outfile.write(self.table)

    def output(self):
        filename = 'create_{}_indexes.txt'.format(self.table)
        rootdir = get_working_folder()
        path = os.path.join(rootdir, 'tmp','database', filename)
        return luigi.file.LocalTarget(path)



@requires(MakeAllIndices)
[docs]class ClusterAisClean(PostgresQuery):
    """Clusters the ais_clean table over the disk on the mmsi index
    """
    host = get_environment_variable('DBHOSTNAME')
    database = get_environment_variable('DBNAME')
    user = get_environment_variable('DBUSER')
    password = get_environment_variable('DBUSERPASS')
    table = "ais_clean"
    query = 'CLUSTER VERBOSE ais_clean USING ais_clean_mmsi_idx;'
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  Source code for superpyrate.tasks

"""Contains the code for validating AIS messages
"""
import csv
import sys
from pyrate.algorithms.aisparser import parse_raw_row, \
                                        AIS_CSV_COLUMNS, \
                                        validate_row
# from exactVerify.ais_import.algorithms.exact_verifyparser import readcsv
import logging
from fuzzywuzzy import process as fuzz_proc

LOGGER = logging.getLogger('luigi-interface')
LOGGER.setLevel(logging.INFO)

FORCED_COL_MAP = {'MMSI': 'MMSI',
                  'Time': 'Time',
                  'Message_ID': 'Message_ID',
                  'Navigational_status': 'Navigational_status',
                  'SOG': 'SOG',
                  'Longitude': 'Longitude',
                  'Latitude': 'Latitude',
                  'COG': 'COG',
                  'Heading': 'Heading',
                  'IMO': 'IMO',
                  'Draught': 'Draught',
                  'Destination': 'Destination',
                  'Vessel_Name': 'Vessel_Name',
                  'ETA_month': 'ETA_month',
                  'ETA_day': 'ETA_day',
                  'ETA_hour': 'ETA_hour',
                  'ETA_minute': 'ETA_minute'}


[docs]def learn_columns(read_cols, required_cols, csv_or_xml='csv'):
    """Tries to match the read columns with the list given

    Arguments
    =========
    read_cols : dict
        The columns read from the csv file
    required_cols : list
        A list of the columns required from the csv file
    csv_or_xml : str, default='csv'
    """
    if csv_or_xml == 'csv':
        matched_cols = {}
        for col in required_cols:
            matched_cols[col] = fuzz_proc.extractOne(col, read_cols)
        return matched_cols
    else:
        return read_cols



[docs]def produce_valid_csv_file(inputf, outputf):
    """

    Arguments
    ---------
    input_file :
        File path to a large CSV file of AIS data
    output_file :
        File path for a CSV file containing validated and cleaned data
    """
    LOGGER.info("Processing {}".format(inputf))
    # Read input_file
    # try:
    columns = AIS_CSV_COLUMNS

    with open(inputf, 'rU') as input_file:
        # Do validation and write a new file of valid messages
        with open(outputf, 'w') as output_file:
            writer = csv.DictWriter(output_file,
                                    dialect="excel",
                                    fieldnames=columns)
            writer.writeheader()

            # parse and iterate lines from the current file
            LOGGER.debug("Building the reader")
            reader = unfussy_reader(readcsv(input_file,
                                            forced_col_map=FORCED_COL_MAP,
                                            columns=columns))
            LOGGER.debug("Iterating over the reader")
            for row in reader:
                if len(row) > 0:
                    converted_row = {}
                    try:
                        converted_row = parse_raw_row(row)
                    except ValueError as e:
                        # invalid data in row. Write it to error log
                        LOGGER.error("Invalid data in row: {}".format(e))
                        continue
                    except KeyError as e:
                        LOGGER.error("Missing data in row: {}".format(e))
                        continue
                    else:
                        # validate parsed row
                        try:
                            validated_row = validate_row(converted_row)
                        except ValueError as e:
                            LOGGER.error("Error in validating the convered row: {}".format(e))
                        else:
                            try:
                                # LOGGER.debug("Attempting writing validated data to file.")
                                writer.writerow(validated_row)
                            except ValueError as ve:
                                LOGGER.error("Error in writing validated row to csvfile: {}".format(ve))
                                continue
                else:
                    LOGGER.info("Illegal row, so not writing to file.")


[docs]def unfussy_reader(csv_reader):
    """
    """
    while True:
        try:
            yield next(csv_reader)
        # Catch csv field size limit exceeded error
        except csv.Error as ce:
            LOGGER.error('CSV Error: {} on line {}'.format(ce, csv_reader.line_num))
            yield {}
            continue
        # catch 'ascii' decode error
        except UnicodeDecodeError as ude:
            LOGGER.error('CSV Error: {} on line {}'.format(ude, csv_reader.line_num))
            yield {}
            continue


[docs]def readcsv(fp, forced_col_map=None, columns=None):
    """Yields a dctionary of the subset of columns required

    Reads each line in CSV file, checks if all columns are available,
    and returns a dictionary of the subset of columns required
    (as per AIS_CSV_COLUMNS).

    If row is invalid (too few columns),
    returns an empty dictionary.

    Arguments
    ---------
    fp : TextIOWrapper
        An open TextIOWrapper (returned by `open()`)
    forced_col_map : dict
        A dictionary mapping the keys defined in columns to
        columns with different names
    columns : dict, default=AIS_CSV_COLUMNS
        A dictionary of columns

    Yields
    ------
    rowsubset : dict
        A dictionary of the subset of columns as per `columns`

    """
    max_int = sys.maxsize
    decrement = True
    while decrement:
        # decrease the max_int value by factor 10
        # as long as the OverflowError occurs.
        decrement = False
        try:
            csv.field_size_limit(max_int)
        except OverflowError:
            max_int = int(max_int / 10)
            decrement = True

    # first line is column headers. Use to extract indices of columns
    # we are extracting
    cols = fp.readline().strip('\r\n').split(',')
    LOGGER.info("There are {} columns in {}".format(len(cols), fp.name))
    indices = {}
    auto_col_map = learn_columns(cols, columns)
    # LOGGER.debug("{}".format(auto_col_map))
    used_map = {}

    for col in columns:
        if (len(forced_col_map) > 0) & (col in forced_col_map.keys()):
            try:
                indices[col] = cols.index(forced_col_map[col])
                used_map.update({col: forced_col_map[col]})
            except Exception as e0:
                LOGGER.warning("{}, {}".format(forced_col_map, col))
                LOGGER.warning(cols)
                LOGGER.warning("Error mapping columns: {}".format(repr(e0)))
                if auto_col_map[col][1] >= 95:
                    indices[col] = cols.index(auto_col_map[col][0])
                    used_map.update({col: auto_col_map[col][0]})
                else:
                    raise RuntimeError("Something wrong with provided column map. \
                                        Double check key-value pairs. \
                                        Note that names are case sensitive. {0}.".format(e0))
        else:
            try:
                # LOGGER.debug(cols)
                indices[col] = cols.index(col)
                used_map.update({col: col})
            except Exception as e1:
                LOGGER.warning("Error mapping columns: {}".format(repr(e1)))
                if auto_col_map[col][1] >= 95:
                    indices[col] = cols.index(auto_col_map[col][0])
                    used_map.update({col: auto_col_map[col][0]})
                else:
                    auto_col_map_msg = '{' + ', '.join("'{!s}':{!r}".format(
                        key, val[0]) for (key, val) in auto_col_map.items()) + '}'
                    msg = "Possibly ambiguous column mapping or column missing "\
                        "in CSV header. Try specifying an exact map as a "\
                        "dictionary to exact_verify's 'run' command. "\
                        "Suggested column mapping (required:read): {}".format(
                            auto_col_map_msg)
                    raise RuntimeError(
                        "Missing columns in file header: {0}. {1}.".format(e1, msg))

    # Show message showing column map used for current file
    LOGGER.debug(
        "Using the following column mapping (required:read): {}".
        format(used_map))

    unfussy = unfussy_reader(csv.reader(fp, delimiter=',', quotechar='"'))

    for row in unfussy:
        # LOGGER.info("New row")
        rowsubset = {}
        # only try to process row if all columns are available
        # changed from >= to ==
        if len(row) == len(cols):
            for col in columns:
                rowsubset[col] = row[indices[col]]  # raw column data
            # LOGGER.debug("Legal row found: {}".format(rowsubset))
            yield rowsubset
        else:
            LOGGER.debug("""Expected column length doesn't match row in file: {}.
                        Row is {}, column is {}""".format(fp.name, len(row), len(cols)))
            yield rowsubset


if __name__ == "__main__":
    an_input_file = sys.argv[0]
    an_output_file = sys.argv[1]
    produce_valid_csv_file(an_input_file, an_output_file)
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  Source code for superpyrate.task_countfiles

"""Holds the luigi tasks which count the number of rows in the files

Records the number of clean and dirty rows in the AIS data,
writing these stats to the database and finally producing a report of the
statistics

1. Count the number of rows in the raw csv files (in ``files/unzipped/<archive>``)
2. Count the number of rows int the clean csv files (in ``files/cleancsv/``)
3. Write the clean rows in the clean column of ais_sources
4. Write the dirty (raw - clean) rows into the dirty column of ais_sources

"""
import luigi
from luigi.util import requires
from luigi.contrib.external_program import ExternalProgramTask
from luigi.postgres import CopyToTable, PostgresQuery
from superpyrate.pipeline import get_environment_variable, ProcessZipArchives, \
                                 GetZipArchive, get_working_folder, \
                                 RunQueryOnTable, GetCsvFile
from plumbum.cmd import wc
from glob import glob
import os
import logging
LOGGER = logging.getLogger(__name__)

logging.basicConfig(filename='reporting.log',
                    level=logging.DEBUG,
                    filemode='w',
                    format='%(asctime)s - %(levelname)s - %(message)s',
                    datefmt='%m/%d/%Y %I:%M:%S %p')



@requires(ProcessZipArchives)
[docs]class GetCountsForAllFiles(luigi.Task):
    """Counts the rows in all clean (validated) and raw files
    """
    def run(self):
        """
        """
        working_folder = get_working_folder()
        paths_to_count = [os.path.join(working_folder, 'files', 'cleancsv')]
        with self.input().open('r') as list_of_archives:

            for archive in list_of_archives:
                filename = os.path.basename(archive)
                #Remove extension
                name, ext = os.path.splitext(filename)
                # count lines of each file in each unzipped archive stored in
                # LUIGIWORK/files/unzipped/<name>
                path = os.path.join(working_folder, 'files', 'unzipped', name)
                LOGGER.debug("Input path: {}".format(path))
                if str(ext).strip() == '.zip':
                    paths_to_count.append(path)
        yield [CountLines(countable_path) for countable_path in paths_to_count]

        with self.output().open('w') as outfile:
            for countable_path in paths_to_count:
                outfile.write("{}\n".format(countable_path))

    def output(self):
        rootdir = get_working_folder()
        output_folder = os.path.join(rootdir,'tmp', 'countraw', 'got_all_counts.txt')
        return luigi.file.LocalTarget(output_folder)



@requires(GetZipArchive)
[docs]class CountLines(luigi.Task):
    """Counts the number of lines for all the csvfiles in a folder

    Writes all the counts and filenames to a delimited file with the name of the
    folder

    Arguments
    =========
    folder_name : str
        The absolute path of the csv file

    """

    def run(self):
        """Runs the bash program `wc` to count the number of lines

        """
        input_names = glob(self.input().fn + '/*')
        output_name = self.output().fn
        LOGGER.debug('Counting lines in {} and saving to {}'.format(input_names, output_name))
        (wc['-l', input_names] > output_name)()

    def output(self):
        """Outputs the files into a folder of the same name as the zip file

        The files are placed in a subdirectory of ``LUIGIWORK`` called ``tmp/countraw``
        """
        out_folder_name = os.path.basename(self.input().fn)
        rootdir = get_working_folder()
        output_folder = os.path.join(rootdir,'tmp', 'countraw', out_folder_name + ".csv")
        return luigi.file.LocalTarget(output_folder)



[docs]class DoIt(luigi.Task):
    """
    """
    folder_of_zips = luigi.Parameter(significant=True)
    with_db = luigi.BoolParameter(significant=False)

[docs]    def requires(self):
        return GetCountsForAllFiles(self.folder_of_zips, self.with_db)


[docs]    def run(self):
        working_folder = get_working_folder()
        count_folder = os.path.join(working_folder, 'tmp', 'countraw')
        clean_path = os.path.join(count_folder, 'cleancsv.csv')

        countfiles = os.listdir(count_folder)
        LOGGER.debug("Files in tmp/countraw: {}".format(countfiles))
        filtered_countfiles = [a for a in countfiles if (a != 'cleancsv.csv' and a.endswith('.csv'))]
        LOGGER.debug("Files in tmp/countraw after filtering: {}".format(filtered_countfiles))
        if len(filtered_countfiles) == 0:
            raise RuntimeError("No counted files available")
            LOGGER.error("No counted files available")

        clean_results = {}
        raw_results = {}
        counts = []
        with open(clean_path, 'r') as clean_counts_file:
            for row in clean_counts_file:
                LOGGER.debug(row.strip().split(" "))
                count, filename = row.strip().split(" ")
                just_filename = os.path.basename(filename)
                clean_results[just_filename] = int(count)

        for filename in filtered_countfiles:
            results_file = os.path.join(count_folder, filename)
            with open(results_file, 'r') as open_results_file:
                for row in open_results_file:
                    LOGGER.debug(row.strip().split(" "))
                    count, filename = row.strip().split(" ")
                    just_filename = os.path.basename(filename)
                    raw_results[just_filename] = int(count)
        _ = raw_results.pop('total')
        _ = clean_results.pop('total')
        LOGGER.debug("Keys: {}; {}".format(raw_results.keys(), clean_results.keys()))
        for filename in raw_results.keys():
            clean = clean_results[filename]
            dirty = raw_results[filename] - clean
            # filepath = os.path.join(working_folder, 'files', 'unzipped', filename)
            counts.append((filename, clean, dirty))
        LOGGER.debug("Counts of file {}".format(counts))

        queries = [("UPDATE ais_sources "\
                   "SET clean = {}, dirty = {} " \
                   "WHERE filename = '{}';".format(clean_count,
                                                   dirty_count,
                                                   filename), filename)
                   for (filename, clean_count, dirty_count) in counts ]
        table = 'ais_sources'
        yield [RunQueryOnTable(query, table, id) for query, id in queries]

        with self.output().open('w') as outfile:
            outfile.write("Done")


[docs]    def output(self):
        working_folder = get_working_folder()
        path = os.path.join(working_folder, 'tmp', 'database', 'reports.txt')
        return luigi.file.LocalTarget(path)





@requires(DoIt)
[docs]class ProduceStatisticsReport(PostgresQuery):
    """Produces a report of the data statistics
    """
    host = get_environment_variable('DBHOSTNAME')
    database = get_environment_variable('DBNAME')
    user = get_environment_variable('DBUSER')
    password = get_environment_variable('DBUSERPASS')
    query = "SELECT filename, clean, dirty, round(1.0*dirty/(clean+dirty), 2) " \
            "AS coverage FROM ais_sources ORDER BY filename ASC;"
    table = 'ais_sources'
    update_id = 'stats_report'

    def run(self):
        """Produce the report and write to a file
        """
        connection = self.output().connect()
        cursor = connection.cursor()
        sql = self.query

        LOGGER.info('Executing query from task: {name}'.format(name=self.__class__))
        cursor.execute(sql)
        working_folder = get_working_folder()
        path = os.path.join(working_folder, 'files', 'data_statistics.csv')
        with open(path, 'w') as report_file:
            report_file.write("{} {} {} {}".format('filename', 'clean', 'dirty', 'coverage'))
            for filename, clean, dirty, coverage in cursor.fetchall():
                report_file.write("{} {} {} {}".format(filename, clean, dirty, coverage))

        # Update marker table
        self.output().touch(connection)

        # commit and close connection
        connection.commit()
        connection.close()
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  Source code for luigi.parameter

# -*- coding: utf-8 -*-
#
# Copyright 2012-2015 Spotify AB
#
# 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.
#

''' Parameters are one of the core concepts of Luigi.
All Parameters sit on :class:`~luigi.task.Task` classes.
See :ref:`Parameter` for more info on how to define parameters.
'''

import abc
import datetime
import warnings
import json
from json import JSONEncoder
from collections import OrderedDict, Mapping
import operator
import functools
from ast import literal_eval

try:
    from ConfigParser import NoOptionError, NoSectionError
except ImportError:
    from configparser import NoOptionError, NoSectionError

from luigi import task_register
from luigi import six
from luigi import configuration
from luigi.cmdline_parser import CmdlineParser


_no_value = object()


class ParameterException(Exception):
    """
    Base exception.
    """
    pass


class MissingParameterException(ParameterException):
    """
    Exception signifying that there was a missing Parameter.
    """
    pass


class UnknownParameterException(ParameterException):
    """
    Exception signifying that an unknown Parameter was supplied.
    """
    pass


class DuplicateParameterException(ParameterException):
    """
    Exception signifying that a Parameter was specified multiple times.
    """
    pass


class Parameter(object):
    """
    An untyped Parameter

    Parameters are objects set on the Task class level to make it possible to parameterize tasks.
    For instance:

    .. code:: python

        class MyTask(luigi.Task):
            foo = luigi.Parameter()

        class RequiringTask(luigi.Task):
            def requires(self):
                return MyTask(foo="hello")

            def run(self):
                print(self.requires().foo)  # prints "hello"

    This makes it possible to instantiate multiple tasks, eg ``MyTask(foo='bar')`` and
    ``MyTask(foo='baz')``. The task will then have the ``foo`` attribute set appropriately.

    When a task is instantiated, it will first use any argument as the value of the parameter, eg.
    if you instantiate ``a = TaskA(x=44)`` then ``a.x == 44``. When the value is not provided, the
    value  will be resolved in this order of falling priority:

        * Any value provided on the command line:

          - To the root task (eg. ``--param xyz``)

          - Then to the class, using the qualified task name syntax (eg. ``--TaskA-param xyz``).

        * With ``[TASK_NAME]>PARAM_NAME: <serialized value>`` syntax. See :ref:`ParamConfigIngestion`

        * Any default value set using the ``default`` flag.

    There are subclasses of ``Parameter`` that define what type the parameter has. This is not
    enforced within Python, but are used for command line interaction.

    Parameter objects may be reused, but you must then set the ``positional=False`` flag.
    """
    _counter = 0  # non-atomically increasing counter used for ordering parameters.

    def __init__(self, default=_no_value, is_global=False, significant=True, description=None,
                 config_path=None, positional=True, always_in_help=False, batch_method=None):
        """
        :param default: the default value for this parameter. This should match the type of the
                        Parameter, i.e. ``datetime.date`` for ``DateParameter`` or ``int`` for
                        ``IntParameter``. By default, no default is stored and
                        the value must be specified at runtime.
        :param bool significant: specify ``False`` if the parameter should not be treated as part of
                                 the unique identifier for a Task. An insignificant Parameter might
                                 also be used to specify a password or other sensitive information
                                 that should not be made public via the scheduler. Default:
                                 ``True``.
        :param str description: A human-readable string describing the purpose of this Parameter.
                                For command-line invocations, this will be used as the `help` string
                                shown to users. Default: ``None``.
        :param dict config_path: a dictionary with entries ``section`` and ``name``
                                 specifying a config file entry from which to read the
                                 default value for this parameter. DEPRECATED.
                                 Default: ``None``.
        :param bool positional: If true, you can set the argument as a
                                positional argument. It's true by default but we recommend
                                ``positional=False`` for abstract base classes and similar cases.
        :param bool always_in_help: For the --help option in the command line
                                    parsing. Set true to always show in --help.
        :param function(iterable[A])->A batch_method: Method to combine an iterable of parsed
                                                        parameter values into a single value. Used
                                                        when receiving batched parameter lists from
                                                        the scheduler. See :ref:`batch_method`
        """
        self._default = default
        self._batch_method = batch_method
        if is_global:
            warnings.warn("is_global support is removed. Assuming positional=False",
                          DeprecationWarning,
                          stacklevel=2)
            positional = False
        self.significant = significant  # Whether different values for this parameter will differentiate otherwise equal tasks
        self.positional = positional

        self.description = description
        self.always_in_help = always_in_help

        if config_path is not None and ('section' not in config_path or 'name' not in config_path):
            raise ParameterException('config_path must be a hash containing entries for section and name')
        self._config_path = config_path

        self._counter = Parameter._counter  # We need to keep track of this to get the order right (see Task class)
        Parameter._counter += 1

    def _get_value_from_config(self, section, name):
        """Loads the default from the config. Returns _no_value if it doesn't exist"""

        conf = configuration.get_config()

        try:
            value = conf.get(section, name)
        except (NoSectionError, NoOptionError):
            return _no_value

        return self.parse(value)

    def _get_value(self, task_name, param_name):
        for value, warn in self._value_iterator(task_name, param_name):
            if value != _no_value:
                if warn:
                    warnings.warn(warn, DeprecationWarning)
                return value
        return _no_value

    def _value_iterator(self, task_name, param_name):
        """
        Yield the parameter values, with optional deprecation warning as second tuple value.

        The parameter value will be whatever non-_no_value that is yielded first.
        """
        cp_parser = CmdlineParser.get_instance()
        if cp_parser:
            dest = self._parser_global_dest(param_name, task_name)
            found = getattr(cp_parser.known_args, dest, None)
            yield (self._parse_or_no_value(found), None)
        yield (self._get_value_from_config(task_name, param_name), None)
        yield (self._get_value_from_config(task_name, param_name.replace('_', '-')),
               'Configuration [{}] {} (with dashes) should be avoided. Please use underscores.'.format(
               task_name, param_name))
        if self._config_path:
            yield (self._get_value_from_config(self._config_path['section'], self._config_path['name']),
                   'The use of the configuration [{}] {} is deprecated. Please use [{}] {}'.format(
                   self._config_path['section'], self._config_path['name'], task_name, param_name))
        yield (self._default, None)

    def has_task_value(self, task_name, param_name):
        return self._get_value(task_name, param_name) != _no_value

    def task_value(self, task_name, param_name):
        value = self._get_value(task_name, param_name)
        if value == _no_value:
            raise MissingParameterException("No default specified")
        else:
            return self.normalize(value)

    def _is_batchable(self):
        return self._batch_method is not None

    def parse(self, x):
        """
        Parse an individual value from the input.

        The default implementation is the identity function, but subclasses should override
        this method for specialized parsing.

        :param str x: the value to parse.
        :return: the parsed value.
        """
        return x  # default impl

    def _parse_list(self, xs):
        """
        Parse a list of values from the scheduler.

        Only possible if this is_batchable() is True. This will combine the list into a single
        parameter value using batch method. This should never need to be overridden.

        :param xs: list of values to parse and combine
        :return: the combined parsed values
        """
        if not self._is_batchable():
            raise NotImplementedError('No batch method found')
        elif not xs:
            raise ValueError('Empty parameter list passed to parse_list')
        else:
            return self._batch_method(map(self.parse, xs))

    def serialize(self, x):
        """
        Opposite of :py:meth:`parse`.

        Converts the value ``x`` to a string.

        :param x: the value to serialize.
        """
        if not isinstance(x, six.string_types) and self.__class__ == Parameter:
            warnings.warn("Parameter {0} is not of type string.".format(str(x)))
        return str(x)

    def normalize(self, x):
        """
        Given a parsed parameter value, normalizes it.

        The value can either be the result of parse(), the default value or
        arguments passed into the task's constructor by instantiation.

        This is very implementation defined, but can be used to validate/clamp
        valid values. For example, if you wanted to only accept even integers,
        and "correct" odd values to the nearest integer, you can implement
        normalize as ``x // 2 * 2``.
        """
        return x  # default impl

    def next_in_enumeration(self, _value):
        """
        If your Parameter type has an enumerable ordering of values. You can
        choose to override this method. This method is used by the
        :py:mod:`luigi.execution_summary` module for pretty printing
        purposes. Enabling it to pretty print tasks like ``MyTask(num=1),
        MyTask(num=2), MyTask(num=3)`` to ``MyTask(num=1..3)``.

        :param value: The value
        :return: The next value, like "value + 1". Or ``None`` if there's no enumerable ordering.
        """
        return None

    def _parse_or_no_value(self, x):
        if not x:
            return _no_value
        else:
            return self.parse(x)

    @staticmethod
    def _parser_global_dest(param_name, task_name):
        return task_name + '_' + param_name

    @staticmethod
    def _parser_action():
        return "store"


_UNIX_EPOCH = datetime.datetime.utcfromtimestamp(0)


class _DateParameterBase(Parameter):
    """
    Base class Parameter for date (not datetime).
    """

    def __init__(self, interval=1, start=None, **kwargs):
        super(_DateParameterBase, self).__init__(**kwargs)
        self.interval = interval
        self.start = start if start is not None else _UNIX_EPOCH.date()

    @abc.abstractproperty
    def date_format(self):
        """
        Override me with a :py:meth:`~datetime.date.strftime` string.
        """
        pass

    def parse(self, s):
        """
        Parses a date string formatted like ``YYYY-MM-DD``.
        """
        return datetime.datetime.strptime(s, self.date_format).date()

    def serialize(self, dt):
        """
        Converts the date to a string using the :py:attr:`~_DateParameterBase.date_format`.
        """
        if dt is None:
            return str(dt)
        return dt.strftime(self.date_format)


class DateParameter(_DateParameterBase):
    """
    Parameter whose value is a :py:class:`~datetime.date`.

    A DateParameter is a Date string formatted ``YYYY-MM-DD``. For example, ``2013-07-10`` specifies
    July 10, 2013.

    DateParameters are 90% of the time used to be interpolated into file system paths or the like.
    Here is a gentle reminder of how to interpolate date parameters into strings:

    .. code:: python

        class MyTask(luigi.Task):
            date = luigi.DateParameter()

            def run(self):
                templated_path = "/my/path/to/my/dataset/{date:%Y/%m/%d}/"
                instantiated_path = templated_path.format(date=self.date)
                // print(instantiated_path) --> /my/path/to/my/dataset/2016/06/09/
                // ... use instantiated_path ...
    """

    date_format = '%Y-%m-%d'

    def next_in_enumeration(self, value):
        return value + datetime.timedelta(days=self.interval)

    def normalize(self, value):
        if value is None:
            return None

        if isinstance(value, datetime.datetime):
            value = value.date()

        delta = (value - self.start).days % self.interval
        return value - datetime.timedelta(days=delta)


class MonthParameter(DateParameter):
    """
    Parameter whose value is a :py:class:`~datetime.date`, specified to the month
    (day of :py:class:`~datetime.date` is "rounded" to first of the month).

    A MonthParameter is a Date string formatted ``YYYY-MM``. For example, ``2013-07`` specifies
    July of 2013.
    """

    date_format = '%Y-%m'

    def _add_months(self, date, months):
        """
        Add ``months`` months to ``date``.

        Unfortunately we can't use timedeltas to add months because timedelta counts in days
        and there's no foolproof way to add N months in days without counting the number of
        days per month.
        """
        year = date.year + (date.month + months - 1) // 12
        month = (date.month + months - 1) % 12 + 1
        return datetime.date(year=year, month=month, day=1)

    def next_in_enumeration(self, value):
        return self._add_months(value, self.interval)

    def normalize(self, value):
        if value is None:
            return None

        months_since_start = (value.year - self.start.year) * 12 + (value.month - self.start.month)
        months_since_start -= months_since_start % self.interval

        return self._add_months(self.start, months_since_start)


class YearParameter(DateParameter):
    """
    Parameter whose value is a :py:class:`~datetime.date`, specified to the year
    (day and month of :py:class:`~datetime.date` is "rounded" to first day of the year).

    A YearParameter is a Date string formatted ``YYYY``.
    """

    date_format = '%Y'

    def next_in_enumeration(self, value):
        return value.replace(year=value.year + self.interval)

    def normalize(self, value):
        if value is None:
            return None

        delta = (value.year - self.start.year) % self.interval
        return datetime.date(year=value.year - delta, month=1, day=1)


class _DatetimeParameterBase(Parameter):
    """
    Base class Parameter for datetime
    """

    def __init__(self, interval=1, start=None, **kwargs):
        super(_DatetimeParameterBase, self).__init__(**kwargs)
        self.interval = interval
        self.start = start if start is not None else _UNIX_EPOCH

    @abc.abstractproperty
    def date_format(self):
        """
        Override me with a :py:meth:`~datetime.date.strftime` string.
        """
        pass

    @abc.abstractproperty
    def _timedelta(self):
        """
        How to move one interval of this type forward (i.e. not counting self.interval).
        """
        pass

    def parse(self, s):
        """
        Parses a string to a :py:class:`~datetime.datetime`.
        """
        return datetime.datetime.strptime(s, self.date_format)

    def serialize(self, dt):
        """
        Converts the date to a string using the :py:attr:`~_DatetimeParameterBase.date_format`.
        """
        if dt is None:
            return str(dt)
        return dt.strftime(self.date_format)

    def normalize(self, dt):
        """
        Clamp dt to every Nth :py:attr:`~_DatetimeParameterBase.interval` starting at
        :py:attr:`~_DatetimeParameterBase.start`.
        """
        if dt is None:
            return None

        dt = dt.replace(microsecond=0)  # remove microseconds, to avoid float rounding issues.
        delta = (dt - self.start).total_seconds()
        granularity = (self._timedelta * self.interval).total_seconds()
        return dt - datetime.timedelta(seconds=delta % granularity)

    def next_in_enumeration(self, value):
        return value + self._timedelta * self.interval


class DateHourParameter(_DatetimeParameterBase):
    """
    Parameter whose value is a :py:class:`~datetime.datetime` specified to the hour.

    A DateHourParameter is a `ISO 8601 <http://en.wikipedia.org/wiki/ISO_8601>`_ formatted
    date and time specified to the hour. For example, ``2013-07-10T19`` specifies July 10, 2013 at
    19:00.
    """

    date_format = '%Y-%m-%dT%H'  # ISO 8601 is to use 'T'
    _timedelta = datetime.timedelta(hours=1)


class DateMinuteParameter(_DatetimeParameterBase):
    """
    Parameter whose value is a :py:class:`~datetime.datetime` specified to the minute.

    A DateMinuteParameter is a `ISO 8601 <http://en.wikipedia.org/wiki/ISO_8601>`_ formatted
    date and time specified to the minute. For example, ``2013-07-10T1907`` specifies July 10, 2013 at
    19:07.

    The interval parameter can be used to clamp this parameter to every N minutes, instead of every minute.
    """

    date_format = '%Y-%m-%dT%H%M'
    _timedelta = datetime.timedelta(minutes=1)
    deprecated_date_format = '%Y-%m-%dT%HH%M'

    def parse(self, s):
        try:
            value = datetime.datetime.strptime(s, self.deprecated_date_format)
            warnings.warn(
                'Using "H" between hours and minutes is deprecated, omit it instead.',
                DeprecationWarning,
                stacklevel=2
            )
            return value
        except ValueError:
            return super(DateMinuteParameter, self).parse(s)


class DateSecondParameter(_DatetimeParameterBase):
    """
    Parameter whose value is a :py:class:`~datetime.datetime` specified to the second.

    A DateSecondParameter is a `ISO 8601 <http://en.wikipedia.org/wiki/ISO_8601>`_ formatted
    date and time specified to the second. For example, ``2013-07-10T190738`` specifies July 10, 2013 at
    19:07:38.

    The interval parameter can be used to clamp this parameter to every N seconds, instead of every second.
    """

    date_format = '%Y-%m-%dT%H%M%S'
    _timedelta = datetime.timedelta(seconds=1)


class IntParameter(Parameter):
    """
    Parameter whose value is an ``int``.
    """

    def parse(self, s):
        """
        Parses an ``int`` from the string using ``int()``.
        """
        return int(s)

    def next_in_enumeration(self, value):
        return value + 1


class FloatParameter(Parameter):
    """
    Parameter whose value is a ``float``.
    """

    def parse(self, s):
        """
        Parses a ``float`` from the string using ``float()``.
        """
        return float(s)


class BoolParameter(Parameter):
    """
    A Parameter whose value is a ``bool``. This parameter have an implicit
    default value of ``False``.
    """

    def __init__(self, *args, **kwargs):
        super(BoolParameter, self).__init__(*args, **kwargs)
        if self._default == _no_value:
            self._default = False

    def parse(self, s):
        """
        Parses a ``bool`` from the string, matching 'true' or 'false' ignoring case.
        """
        return {'true': True, 'false': False}[str(s).lower()]

    def normalize(self, value):
        # coerce anything truthy to True
        return bool(value) if value is not None else None

    @staticmethod
    def _parser_action():
        return 'store_true'


class BooleanParameter(BoolParameter):
    """
    DEPRECATED. Use :py:class:`~BoolParameter`
    """

    def __init__(self, *args, **kwargs):
        warnings.warn(
            'BooleanParameter is deprecated, use BoolParameter instead',
            DeprecationWarning,
            stacklevel=2
        )
        super(BooleanParameter, self).__init__(*args, **kwargs)


class DateIntervalParameter(Parameter):
    """
    A Parameter whose value is a :py:class:`~luigi.date_interval.DateInterval`.

    Date Intervals are specified using the ISO 8601 date notation for dates
    (eg. "2015-11-04"), months (eg. "2015-05"), years (eg. "2015"), or weeks
    (eg. "2015-W35"). In addition, it also supports arbitrary date intervals
    provided as two dates separated with a dash (eg. "2015-11-04-2015-12-04").
    """
    def parse(self, s):
        """
        Parses a :py:class:`~luigi.date_interval.DateInterval` from the input.

        see :py:mod:`luigi.date_interval`
          for details on the parsing of DateIntervals.
        """
        # TODO: can we use xml.utils.iso8601 or something similar?

        from luigi import date_interval as d

        for cls in [d.Year, d.Month, d.Week, d.Date, d.Custom]:
            i = cls.parse(s)
            if i:
                return i

        raise ValueError('Invalid date interval - could not be parsed')


class TimeDeltaParameter(Parameter):
    """
    Class that maps to timedelta using strings in any of the following forms:

     * ``n {w[eek[s]]|d[ay[s]]|h[our[s]]|m[inute[s]|s[second[s]]}`` (e.g. "1 week 2 days" or "1 h")
        Note: multiple arguments must be supplied in longest to shortest unit order
     * ISO 8601 duration ``PnDTnHnMnS`` (each field optional, years and months not supported)
     * ISO 8601 duration ``PnW``

    See https://en.wikipedia.org/wiki/ISO_8601#Durations
    """

    def _apply_regex(self, regex, input):
        import re
        re_match = re.match(regex, input)
        if re_match:
            kwargs = {}
            has_val = False
            for k, v in six.iteritems(re_match.groupdict(default="0")):
                val = int(v)
                has_val = has_val or val != 0
                kwargs[k] = val
            if has_val:
                return datetime.timedelta(**kwargs)

    def _parseIso8601(self, input):
        def field(key):
            return r"(?P<%s>\d+)%s" % (key, key[0].upper())

        def optional_field(key):
            return "(%s)?" % field(key)
        # A little loose: ISO 8601 does not allow weeks in combination with other fields, but this regex does (as does python timedelta)
        regex = "P(%s|%s(T%s)?)" % (field("weeks"), optional_field("days"), "".join([optional_field(key) for key in ["hours", "minutes", "seconds"]]))
        return self._apply_regex(regex, input)

    def _parseSimple(self, input):
        keys = ["weeks", "days", "hours", "minutes", "seconds"]
        # Give the digits a regex group name from the keys, then look for text with the first letter of the key,
        # optionally followed by the rest of the word, with final char (the "s") optional
        regex = "".join([r"((?P<%s>\d+) ?%s(%s)?(%s)? ?)?" % (k, k[0], k[1:-1], k[-1]) for k in keys])
        return self._apply_regex(regex, input)

    def parse(self, input):
        """
        Parses a time delta from the input.

        See :py:class:`TimeDeltaParameter` for details on supported formats.
        """
        result = self._parseIso8601(input)
        if not result:
            result = self._parseSimple(input)
        if result:
            return result
        else:
            raise ParameterException("Invalid time delta - could not parse %s" % input)


class TaskParameter(Parameter):
    """
    A parameter that takes another luigi task class.

    When used programatically, the parameter should be specified
    directly with the :py:class:`luigi.task.Task` (sub) class. Like
    ``MyMetaTask(my_task_param=my_tasks.MyTask)``. On the command line,
    you specify the :py:attr:`luigi.task.Task.task_family`. Like

    .. code-block:: console

            $ luigi --module my_tasks MyMetaTask --my_task_param my_namespace.MyTask

    Where ``my_namespace.MyTask`` is defined in the ``my_tasks`` python module.

    When the :py:class:`luigi.task.Task` class is instantiated to an object.
    The value will always be a task class (and not a string).
    """

    def parse(self, input):
        """
        Parse a task_famly using the :class:`~luigi.task_register.Register`
        """
        return task_register.Register.get_task_cls(input)

    def serialize(self, cls):
        """
        Converts the :py:class:`luigi.task.Task` (sub) class to its family name.
        """
        return cls.task_family


class EnumParameter(Parameter):
    """
    A parameter whose value is an :class:`~enum.Enum`.

    In the task definition, use

    .. code-block:: python

        class Model(enum.Enum):
          Honda = 1
          Volvo = 2

        class MyTask(luigi.Task):
          my_param = luigi.EnumParameter(enum=Model)

    At the command line, use,

    .. code-block:: console

        $ luigi --module my_tasks MyTask --my-param Honda

    """

    def __init__(self, *args, **kwargs):
        if 'enum' not in kwargs:
            raise ParameterException('An enum class must be specified.')
        self._enum = kwargs.pop('enum')
        super(EnumParameter, self).__init__(*args, **kwargs)

    def parse(self, s):
        try:
            return self._enum[s]
        except KeyError:
            raise ValueError('Invalid enum value - could not be parsed')

    def serialize(self, e):
        return e.name


class FrozenOrderedDict(Mapping):
    """
    It is an immutable wrapper around ordered dictionaries that implements the complete :py:class:`collections.Mapping`
    interface. It can be used as a drop-in replacement for dictionaries where immutability and ordering are desired.
    """

    def __init__(self, *args, **kwargs):
        self.__dict = OrderedDict(*args, **kwargs)
        self.__hash = None

    def __getitem__(self, key):
        return self.__dict[key]

    def __iter__(self):
        return iter(self.__dict)

    def __len__(self):
        return len(self.__dict)

    def __repr__(self):
        return '<FrozenOrderedDict %s>' % repr(self.__dict)

    def __hash__(self):
        if self.__hash is None:
            hashes = map(hash, self.items())
            self.__hash = functools.reduce(operator.xor, hashes, 0)

        return self.__hash

    def get_wrapped(self):
        return self.__dict


class DictParameter(Parameter):
    """
    Parameter whose value is a ``dict``.

    In the task definition, use

    .. code-block:: python

        class MyTask(luigi.Task):
          tags = luigi.DictParameter()

            def run(self):
                logging.info("Find server with role: %s", self.tags['role'])
                server = aws.ec2.find_my_resource(self.tags)


    At the command line, use

    .. code-block:: console

        $ luigi --module my_tasks MyTask --tags <JSON string>

    Simple example with two tags:

    .. code-block:: console

        $ luigi --module my_tasks MyTask --tags '{"role": "web", "env": "staging"}'

    It can be used to define dynamic parameters, when you do not know the exact list of your parameters (e.g. list of
    tags, that are dynamically constructed outside Luigi), or you have a complex parameter containing logically related
    values (like a database connection config).
    """

    class DictParamEncoder(JSONEncoder):
        """
        JSON encoder for :py:class:`~DictParameter`, which makes :py:class:`~FrozenOrderedDict` JSON serializable.
        """
        def default(self, obj):
            if isinstance(obj, FrozenOrderedDict):
                return obj.get_wrapped()
            return json.JSONEncoder.default(self, obj)

    def normalize(self, value):
        """
        Ensure that dictionary parameter is converted to a FrozenOrderedDict so it can be hashed.
        """
        return FrozenOrderedDict(value)

    def parse(self, s):
        """
        Parses an immutable and ordered ``dict`` from a JSON string using standard JSON library.

        We need to use an immutable dictionary, to create a hashable parameter and also preserve the internal structure
        of parsing. The traversal order of standard ``dict`` is undefined, which can result various string
        representations of this parameter, and therefore a different task id for the task containing this parameter.
        This is because task id contains the hash of parameters' JSON representation.

        :param s: String to be parse
        """
        return json.loads(s, object_pairs_hook=FrozenOrderedDict)

    def serialize(self, x):
        return json.dumps(x, cls=DictParameter.DictParamEncoder)


class ListParameter(Parameter):
    """
    Parameter whose value is a ``list``.

    In the task definition, use

    .. code-block:: python

        class MyTask(luigi.Task):
          grades = luigi.ListParameter()

            def run(self):
                sum = 0
                for element in self.grades:
                    sum += element
                avg = sum / len(self.grades)


    At the command line, use

    .. code-block:: console

        $ luigi --module my_tasks MyTask --grades <JSON string>

    Simple example with two grades:

    .. code-block:: console

        $ luigi --module my_tasks MyTask --grades '[100,70]'
    """
    def normalize(self, x):
        """
        Ensure that list parameter is converted to a tuple so it can be hashed.

        :param str x: the value to parse.
        :return: the normalized (hashable/immutable) value.
        """
        return tuple(x)

    def parse(self, x):
        """
        Parse an individual value from the input.

        :param str x: the value to parse.
        :return: the parsed value.
        """
        return list(json.loads(x))

    def serialize(self, x):
        """
        Opposite of :py:meth:`parse`.

        Converts the value ``x`` to a string.

        :param x: the value to serialize.
        """
        return json.dumps(x)


class TupleParameter(Parameter):
    """
    Parameter whose value is a ``tuple`` or ``tuple`` of tuples.

    In the task definition, use

    .. code-block:: python

        class MyTask(luigi.Task):
          book_locations = luigi.TupleParameter()

            def run(self):
                for location in self.book_locations:
                    print("Go to page %d, line %d" % (location[0], location[1]))


    At the command line, use

    .. code-block:: console

        $ luigi --module my_tasks MyTask --book_locations <JSON string>

    Simple example with two grades:

    .. code-block:: console

        $ luigi --module my_tasks MyTask --book_locations '((12,3),(4,15),(52,1))'
    """

    def parse(self, x):
        """
        Parse an individual value from the input.

        :param str x: the value to parse.
        :return: the parsed value.
        """
        # Since the result of json.dumps(tuple) differs from a tuple string, we must handle either case.
        # A tuple string may come from a config file or from cli execution.

        # t = ((1, 2), (3, 4))
        # t_str = '((1,2),(3,4))'
        # t_json_str = json.dumps(t)
        # t_json_str == '[[1, 2], [3, 4]]'
        # json.loads(t_json_str) == t
        # json.loads(t_str) == ValueError: No JSON object could be decoded

        # Therefore, if json.loads(x) returns a ValueError, try ast.literal_eval(x).
        # ast.literal_eval(t_str) == t
        try:
            return tuple(tuple(x) for x in json.loads(x))  # loop required to parse tuple of tuples
        except ValueError:
            return literal_eval(x)  # if this causes an error, let that error be raised.

    def serialize(self, x):
        """
        Opposite of :py:meth:`parse`.

        Converts the value ``x`` to a string.

        :param x: the value to serialize.
        """
        return json.dumps(x)


class NumericalParameter(Parameter):
    """
    Parameter whose value is a number of the specified type, e.g. ``int`` or
    ``float`` and in the range specified.

    In the task definition, use

    .. code-block:: python

        class MyTask(luigi.Task):
            my_param_1 = luigi.NumericalParameter(
                var_type=int, min_value=-3, max_value=7) # -3 <= my_param_1 < 7
            my_param_2 = luigi.NumericalParameter(
                var_type=int, min_value=-3, max_value=7, left_op=operator.lt, right_op=operator.le) # -3 < my_param_2 <= 7

    At the command line, use

    .. code-block:: console

        $ luigi --module my_tasks MyTask --my-param-1 -3 --my-param-2 -2
    """
    def __init__(self, left_op=operator.le, right_op=operator.lt, *args, **kwargs):
        """
        :param function var_type: The type of the input variable, e.g. int or float.
        :param min_value: The minimum value permissible in the accepted values
                          range.  May be inclusive or exclusive based on left_op parameter.
                          This should be the same type as var_type.
        :param max_value: The maximum value permissible in the accepted values
                          range.  May be inclusive or exclusive based on right_op parameter.
                          This should be the same type as var_type.
        :param function left_op: The comparison operator for the left-most comparison in
                                 the expression ``min_value left_op value right_op value``.
                                 This operator should generally be either
                                 ``operator.lt`` or ``operator.le``.
                                 Default: ``operator.le``.
        :param function right_op: The comparison operator for the right-most comparison in
                                  the expression ``min_value left_op value right_op value``.
                                  This operator should generally be either
                                  ``operator.lt`` or ``operator.le``.
                                  Default: ``operator.lt``.
        """
        if "var_type" not in kwargs:
            raise ParameterException("var_type must be specified")
        self._var_type = kwargs.pop("var_type")
        if "min_value" not in kwargs:
            raise ParameterException("min_value must be specified")
        self._min_value = kwargs.pop("min_value")
        if "max_value" not in kwargs:
            raise ParameterException("max_value must be specified")
        self._max_value = kwargs.pop("max_value")
        self._left_op = left_op
        self._right_op = right_op
        self._permitted_range = (
            "{var_type} in {left_endpoint}{min_value}, {max_value}{right_endpoint}".format(
                var_type=self._var_type.__name__,
                min_value=self._min_value, max_value=self._max_value,
                left_endpoint="[" if left_op == operator.le else "(",
                right_endpoint=")" if right_op == operator.lt else "]"))
        super(NumericalParameter, self).__init__(*args, **kwargs)
        if self.description:
            self.description += " "
        else:
            self.description = ""
        self.description += "permitted values: " + self._permitted_range

    def parse(self, s):
        value = self._var_type(s)
        if (self._left_op(self._min_value, value) and self._right_op(value, self._max_value)):
            return value
        else:
            raise ValueError(
                "{s} is not in the set of {permitted_range}".format(
                    s=s, permitted_range=self._permitted_range))


class ChoiceParameter(Parameter):
    """
    A parameter which takes two values:
        1. an instance of :class:`~collections.Iterable` and
        2. the class of the variables to convert to.

    In the task definition, use

    .. code-block:: python

        class MyTask(luigi.Task):
            my_param = luigi.ChoiceParameter(choices=[0.1, 0.2, 0.3], var_type=float)

    At the command line, use

    .. code-block:: console

        $ luigi --module my_tasks MyTask --my-param 0.1

    Consider using :class:`~luigi.EnumParameter` for a typed, structured
    alternative.  This class can perform the same role when all choices are the
    same type and transparency of parameter value on the command line is
    desired.
    """
    def __init__(self, var_type=str, *args, **kwargs):
        """
        :param function var_type: The type of the input variable, e.g. str, int,
                                  float, etc.
                                  Default: str
        :param choices: An iterable, all of whose elements are of `var_type` to
                        restrict parameter choices to.
        """
        if "choices" not in kwargs:
            raise ParameterException("A choices iterable must be specified")
        self._choices = set(kwargs.pop("choices"))
        self._var_type = var_type
        assert all(type(choice) is self._var_type for choice in self._choices), "Invalid type in choices"
        super(ChoiceParameter, self).__init__(*args, **kwargs)
        if self.description:
            self.description += " "
        else:
            self.description = ""
        self.description += (
            "Choices: {" + ", ".join(str(choice) for choice in self._choices) + "}")

    def parse(self, s):
        var = self._var_type(s)
        if var in self._choices:
            return var
        else:
            raise ValueError("{s} is not a valid choice from {choices}".format(
                s=s, choices=self._choices))
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