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What’s new


Version 1.2.0 (2021-10-19)


	fix changes from yahoo API (fix user-agent to “”, remove recovery of crumble)


	fix tzlocal>=2.3 issue with change of tz type returned by tzlocal.get_localzone() (fix #180 #185)


	move to github actions


	remove contrib.napoleon as included in sphinx as of 1.3


	change pytest.yield_fixture to pytest.fixture


	remove unused code







Version 1.1.7 (2021-04-04)


	fix issue when deleting splits (fix #155)


	reformat files with black







Version 1.1.6 (2021-04-03)


	add at_date parameter to Account.get_balance (tx @rvijayc, @gregwalters)







Version 1.1.5 (2021-03-21)


	fix ledger export truncation of prices (fix #158)


	fix ledger export to order transactions by date (fix #159)







Version 1.1.4 (2021-01-29)


	allow tags with zero quantity by fixing unit price calculation (fix #153, tx @croth1)


	allow tags with zero quantity of value by fixing validation control (fix #154, tx @stoklund)


	use template0 when creating new books in postgres (vs template1 before) to fix encoding issues


	add examples for deleting an account and exporting transactions to a CSV file







Version 1.1.3 (2021-01-17)


	requires sqlalchemy < 1.4 (fix #149)


	fix example with wrong post_date type


	update currency_ISO


	update use of deprecated function in xml (fix #147, tx @bxbrenden)


	add example of program to modify an existing transaction







Version 1.1.2 (2020-10-24)


	import requests from functions using it to avoid making it a required dependency (fix #90)


	adapt setup.py to avoid depending on SQLAlchemy-Utils 0.36.8 (fix #91)


	updated gnucash projects page: https://piecash.readthedocs.io/en/latest/doc/github_links.html







Version 1.1.1 (2020-10-21)


	add a check_exists flag to allow bypassing check existence of DB on opening (fix #91, tx @williamjacksn)







Version 1.1.0 (2020-10-20)


	fix use of ISO date for ledger export (fix #115 by @MisterY)


	add field is_credit and is_debit to split (fix #105)


	fix get_balance sign when recursing + add natural_sign keyword to specify if sign should be reverse or not


	add support for Gnucash 4.1 (fix #136)


	fix table names not matching in case (fix #137)


	fix test suite to support 3.8


	deprecate python 3.5


	quandl will retrieve API KEY from environment variable QUANDL_API_KEY (if defined)


	yahoo will use exchangeTimezoneName for timezone (vs exchangeTimezoneShortName before), thanks @geoffwright240


	add possibility to export accounts with their short name in ledger (fix #123)







Version 1.0.0 (2019-04-15)


	drop support of py27 and py34 (fix #53)


	support gnucash 3.0.x format (code + test and book migration)


	set autoflush to False for open_book (was only done for create_book before) (fix #93)


	remove tz info when serialising DateTime to SQL (issue with postgresql doing some TZ conversion)


	add basic support for Jobs







Version 0.18.0 (2018-04-24)

Mostly refactoring:
- refactor common parts of vendor, customer and employee into person
- add ‘on_book_add’ protocol called when object is added to a book
- set autoflush to False to prevent weird behavior when using slots (that retrigger a query in the middle of a flush)
- refactor slots
- align sql schema 100% with 2.6.21 (based on sqlite reference)
- support business slots




Version 0.17.0 (2018-03-16)


	internal refactoring of setup.py


	add optional packages


	move to pipenv


	improve documentation


	fix missing extra blank between account name and amount in ledger export (fix #86)







Version 0.16.0 (2018-03-04)


	add a documentation section about piecash on android


	fix yahoo finance quote retrieval


	indicate correct reconcile state in ledger output (fix #77)







Version 0.15.0 (2018-02-21)


	add piecash CLI (refactor of scripts)


	add book.invoices to retrieve all invoices in a book


	expose gnucash rationals as decimals in Entry and Invoice


	fix issue #65 about “template” (scheduled transactions) appearing in ledger export


	fix issue #64 about escaping in double quote mnemonic with non alpha characters


	fix issue #19 allowing to pass the check_same_thread flag for sqlite


	add argument recurse to get_balance (fix #73)


	handle currency conversion in get_balance


	add Commodity.currency_conversion to get a conversion factor between a commodity and a currency







Version 0.14.1 (2018-02-01)


	fix bug in pc-export







Version 0.14.0 (2018-02-01)


	fix definition of account get_balance to use quantities (and not values) (@sdementen)


	fix bug when providing a float instead of a Decimal to a numeric value (@gregorias)


	support new format for date for 2.7/2.8 (@MisterY, @sdementen)


	fix bug where transactions based on deleted scheduled transactions cause exceptions (@spookylukey)


	fix bug (#58) where large Decimals where raising an sql exception instead of a ValueError exception (@sdementen)


	add Recurrence to global imports + add documentation to Recurrence (@MisterY)


	add script pc-export to export customers and vendors from a gnucash book (@sdementen)







Version 0.13.0 (2017-10-08)


	upgrade CI (appveyor and travis) to 2.7/3.4/3.5/3.6


	upgrade dependencies


	df_splits: allow user to specify additional fields to extract (@NigelCleland)


	improve documentation (@Brian-K-Smith)







Version 0.12.0 (2017-02-15)


	rely on yahoo-finance to retrieve share information and share prices


	use only ISO currency static data (remove support for looking on the web)


	normalise post_date to 11:00AM







Version 0.11.0 (2016-11-13)


	add support for python 3.5


	add preload method on book to allow preloading all objects at once







Version 0.10.2 (2015-12-06)


	add children argument to Account constructor


	add a new example (used as answer to http://stackoverflow.com/questions/17055318/create-transaction-in-gnucash-in-response-to-an-email/ )


	add a new example showing how to export Split information to pandas DataFrames


	fix an error handling in retrieving currency exchanges in quandl


	fix py3 bugs in dataframe functions


	fix type and source of Pricers to be compatible with GnuCash


	add a Price when entering a commodity Split


	set microsecond to 0 for all datetime


	add pandas for requirements-dev


	add tests for deletion of transaction and for dataframe functions







Version 0.10.1 (2015-11-29)


	refactor the validation mechanism to work well with autoflush=True


	add support to GLIST in KVP


	add new matching rule for GUID slots


	rename slot ‘default_currency’ to ‘default-currency’


	add tests for single_transaction factory


	update ipython example with pandas dataframes







Version 0.10.0 (2015-11-18)


	first draft of splits_df and prices_df methods that bring the book data into pandas DataFrames


	add an ipython notebook to show the new dataframes methods


	save default_currency of a book in a slot (when book created by piecash) or use locale to retrieve the default_currency


	improve error handling for quandl queries (currency exchange rates)







Version 0.9.1 (2015-11-15)


	fix bug with unicode on MySQL







Version 0.9.0 (2015-11-15)


	ported to SQLAlchemy-1.0


	set autoflush=true on the SA session


	improved coverage above 90% for all modules


	setup coveralls.io and requires.io


	fix bugs discovered by improved testing







Version 0.8.4 (2015-11-14)


	use AppVeyor for Windows continuous integration and for .exe freezing


	fix bugs in tests suite where files were not properly closed


	add Book.close function to close properly files


	depend on enum-compat instead of directly enum34


	add simple script to import/export prices from a gnucash book







Version 0.8.3 (2015-11-01)


	fix issue #8 re enum34


	updated sqlalchemy dep to use latest 0.9 series







Version 0.8.2 (2015-05-09)


	implementing support for creating Customer, Vendor and Employee objects as well as taxtables







Version 0.8.1 (2015-05-03)


	get 100% coverage on transaction module (except for scheduled transactions)


	account.full_name returns now unicode string







Version 0.8.0 (2015-05-02)


	get 100% coverage on book and account module


	fix repr and str representations of all objects to be compatible py2 and py3







Version 0.7.6 (2015-05-01)


	fix version requirement for SA (<0.9.9) and SA-utils







Version 0.7.5 (2015-03-14)


	improve doc on installation on windows through conda


	add .gitattributes to exclude html from githug language detection algorithm


	update github project list


	refactor sqlite isolation level code


	fix setup.py to avoid sqlalchemy 0.9.9 (buggy version)


	fix requirements.txt to avoid sqlalchemy 0.9.9 (buggy version)







Version 0.7.4 (2015-03-09)


	remove some remaining print in code







Version 0.7.3 (2015-03-09)


	fix requirements to include ipython==2.3.1







Version 0.7.2 (2015-03-09)


	fix bug in doc (was using ledger_str instead of ledger)







Version 0.7.1 (2015-03-09)


	refactor ledger functionalities


	bug fixing


	read backup functionality (ie backup when opening a book in RW)







Version 0.7.0 (2015-02-12)


	Merge the GncSession and Book objects


	extract factory function into a factories module







Version 0.6.2 (2015-02-02)


	add reference to google groups


	disable acquiring lock on file







Version 0.6.1 (2015-02-01)


	fix: qif scripts was not included in package







Version 0.6.0 (2015-02-01)


	add a basic QIF exporter script as piecash_toqif


	implemented “Trading accounts”


	improved documentation


	other small api enhancements/changes







Version 0.5.11 (2015-01-12)


	add a ledger_str method to transaction to output transaction in the ledger-cli format


	add label to Decimal field in sqlalchemy expr


	add backup option when opening sqlite file in RW (enabled by default)


	renamed tx_guid to transaction_guid in Split field


	fix technical bug in validation of transaction







Version 0.5.10 (2015-01-05)


	add keywords to setup.py







Version 0.5.8 (2015-01-05)


	add notes to Transaction (via slot)


	removed standalone exe from git/package (as too large)







Version 0.5.7 (2015-01-04)


	add sign property on account


	raise NotImplementedError when creating an object is not “safe” (ie not __init__ and validators)


	renamed slot_collection to slots in kvp handling


	renamed field of Version + add explicit __init__


	updated test to add explicit __init__ when needed







Version 0.5.6 (2015-01-04)


	reordering of field definitions to match gnucash order (finished)


	add autoincr







Version 0.5.5 (2015-01-04)


	reordering of field definitions to match gnucash order (to complete)







Version 0.5.4 (2015-01-04)


	added back the order table in the declarations







Version 0.5.3 (2015-01-03)


	add support for schedule_transactions and lots (in terms of access to data, not business logic)


	improved doc







Version 0.5.2 (2015-01-03)


	reworked documentation


	moved Lot and ScheduledTransaction to transaction module + improved them


	improve slots support


	fixed minor bugs







Version 0.5.1 (2014-12-30)


	fixed changelog/what’s new documentation







Version 0.5.0 (2014-12-30)


	improve relationship in business model


	fix account.placeholder validation in transaction/splits


	made all relationships dual (with back_populates instead of backref)







Version 0.4.4 (2014-12-28)


	fix bug in piecash_ledger (remove testing code)


	improve documentation of core objects


	fix dependencies for developers (requests)


	regenerate the github list of projects







Version 0.4.0 (2014-12-28)


	improve bumpr integration







Version 0.3.1


	renamed modules in piecash packages


	updated doc







Version 0.3.0


	ported to python 3.4


	refactored lot of classes


	improved documentation


	added helper functions:


	Commodity.create_currency_from_ISO()


	Commodity.create_stock_from_symbol()


	Commodity.update_prices()


	Commodity.create_stock_accounts()














            

          

      

      

    

  

    
      
          
            
  
Documentation

This project provides a simple and pythonic interface to GnuCash files stored in SQL (sqlite3, Pandostgres and MySQL)
for Linux and Windows (not tested on Mac OS).

piecash is a pure python package, tested on python 3.6/3.7/3.8, that can be used as an alternative to:


	the official python bindings (as long as no advanced book modifications and/or engine calculations are needed).
This is specially useful on Windows where the official python bindings may be tricky to install or if you want to work with
python 3.


	XML parsing/reading of XML GnuCash files if you prefer python over XML/XLST manipulations.




piecash is built on the excellent SQLAlchemy library and does not require the installation of GnuCash itself.

piecash allows you to:


	create a GnuCash book from scratch or edit an existing one


	create new accounts, transactions, etc or change (within some limits) existing objects.


	read/browse all objects through an intuitive interface




A simple example of a piecash script:

with open_book("example.gnucash") as book:
    # get default currency of book
    print( book.default_currency )  # ==> Commodity<CURRENCY:EUR>

    # iterating over all splits in all books and print the transaction description:
    for acc in book.accounts:
        for sp in acc.splits:
            print(sp.transaction.description)





As piecash is essentially a SQLAlchemy layer, it could be potentially reused by any web framework that has
a SQLAlchemy interface to develop REST API or classical websites. It can also be used for reporting purposes.

The project has reached beta stage. Knowledge of SQLAlchemy is at this stage not anymore required to use it and/or
to contribute to it. Some documentation for developers on the object model of GnuCash as understood by the author is
available here.


Warning


	Always do a backup of your gnucash file/DB before using piecash.


	Test first your script by opening your file in readonly mode (which is the default mode)







Installation

To install with pip:

$ pip install piecash





or to upgrade if piecash is already installed:

$ pip install -U piecash






	piecash comes with 6 extra options (each option depends on extra packages that will be installed only if the option is chosen):
	
	pandas: install also pandas to use piecash.core.book.Book.splits_df() and piecash.core.book.Book.prices_df()


	yahoo: to retrieve quotes/prices


	postgres: to support connecting to a book saved on a postgresql database


	mysql: to support connecting to a book saved on a mysql database


	qif: to support export to QIF






	For developers, two extra options:
	
	test: to install what is needed for testing piecash


	dev: to install what is needed for developing piecash (docs, …)








To install these options, simply specify them between brackets after the piecash package:

$ pip install piecash[pandas,qif,postgres]





To install with pipenv:

$ pipenv install piecash





Otherwise, you can install by unpacking the source distribution from PyPI and then:

$ python setup.py install





If you are on MS Windows and not so familiar with python, we would suggest you to install the miniconda python distribution
from Continuum Analytics available at http://conda.pydata.org/miniconda.html (you can choose whatever version 3.X
of python you would like) and then run the following command in the command prompt (cmd.exe):

$ conda create -n piecash_venv python=3 pip sqlalchemy
$ activate piecash_venv
$ pip install piecash





The first command create a new python environment named “piecash_venv” with python 3.7, pip and sqlalchemy installed.

The second command activates the newly created piecash_venv. Afterwards, you only need to execute this command before using
python through the command line.

The third command installs piecash and its dependencies. piecash depends also on sqlalchemy but as the sqlalchemy package requires
a compiler if it is installed through pip, we found it easier to install it through conda (this is done in the first command).

If you need to use directly the python interpreter in the newly created “piecash_env”, you can find it
installed in your user folder under Miniconda3\envs\piecash_venv\python.exe (or Miniconda2\…).

On OS X, this option may also be valuable.




Quickstart

The simplest workflow to use piecash starts by opening a GnuCash file

import piecash

# open a GnuCash Book
book = piecash.open_book("test.gnucash", readonly=True)





and then access GnuCash objects through the book, for example to query the stock prices

# example 1, print all stock prices in the Book
# display all prices
for price in book.prices:
    print(price)





<Price 2014-12-22 : 0.702755 EUR/CAD>
<Price 2014-12-19 : 0.695658 EUR/CAD>
<Price 2014-12-18 : 0.689026 EUR/CAD>
<Price 2014-12-17 : 0.69005 EUR/CAD>
<Price 2014-12-16 : 0.693247 EUR/CAD>
<Price 2014-12-22 : 51.15 USD/YHOO>
<Price 2014-12-19 : 50.88 USD/YHOO>
<Price 2014-12-18 : 50.91 USD/YHOO>
<Price 2014-12-17 : 50.12 USD/YHOO>
<Price 2014-12-16 : 48.85 USD/YHOO>
...





or to query the accounts:

for account in book.accounts:
    print(account)





Account<[EUR]>
Account<Assets[EUR]>
Account<Assets:Current Assets[EUR]>
Account<Assets:Current Assets:Checking Account[EUR]>
Account<Assets:Current Assets:Savings Account[EUR]>
Account<Assets:Current Assets:Cash in Wallet[EUR]>
Account<Income[EUR]>
Account<Income:Bonus[EUR]>
Account<Income:Gifts Received[EUR]>
...
Account<Expenses[EUR]>
Account<Expenses:Commissions[EUR]>
Account<Expenses:Adjustment[EUR]>
Account<Expenses:Auto[EUR]>
Account<Expenses:Auto:Fees[EUR]>
...
Account<Liabilities[EUR]>
Account<Liabilities:Credit Card[EUR]>
Account<Equity[EUR]>
Account<Equity:Opening Balances[EUR]>
...





or to create a new expense account for utilities:

# retrieve currency
EUR = book.commodities.get(mnemonic='EUR')

# retrieve parent account
acc_exp = book.accounts.get(fullname="Expenses:Utilities")

# add a new subaccount to this account of type EXPENSE with currency EUR
new_acc = piecash.Account(name="Cable", type="EXPENSE", parent=acc_exp, commodity=EUR)

# save changes (it should raise an exception if we opened the book as readonly)
book.save()





Most basic objects used for personal finance are supported (Account, Split, Transaction, Price, …).




The piecash command line interface

The piecash CLI offers the following features:

$ piecash -h
Usage: piecash [OPTIONS] COMMAND [ARGS]...

Options:
  -h, --help  Show this message and exit.

Commands:
  export      Exports GnuCash ENTITIES.
  ledger      Export to ledger-cli format.
  qif         Export to QIF format.
  sql-create  Create an empty book with gnucash
  sql-dump    Dump SQL schema of the gnucash sqlite book





To export specific entities out of a GnuCash book:

$ piecash export -h
Usage: piecash export [OPTIONS] BOOK [customers|vendors|prices]

  Exports GnuCash ENTITIES.

  This scripts export ENTITIES from the BOOK in a CSV format. When possible,
  it exports in a format that can be used to import the data into GnuCash.

  Remarks:
  - for customers and vendors, the format does not include an header
  - for prices, the format can be used with the `piecash import` command.

Options:
  --output FILENAME  File to which to export the data (default=stdout)
  --inactive         Include inactive entities (for vendors and customers)
  -h, --help         Show this message and exit.





To export a GnuCash book to the ledger-cli format:

$ piecash ledger -h
Usage: piecash ledger [OPTIONS] BOOK

  Export to ledger-cli format.

  This scripts export a GnuCash BOOK to the ledget-cli format.

Options:
  --locale / --no-locale          Export currency amounts using locale for
                                  currencies format

  --commodity-notes / --no-commodity-notes
                                  Include the commodity_notes for the
                                  commodity (hledger does not support
                                  commodity commodity_notes

  --short-account-names / --no-short-account-names
                                  Use the short name for the accounts instead
                                  of the full hierarchical name.

  --output FILENAME               File to which to export the data
                                  (default=stdout)

  -h, --help                      Show this message and exit.





Or in python

In [1]: book = open_book(gnucash_books + "simple_sample.gnucash", open_if_lock=True)

In [2]: from piecash import ledger

# printing the ledger-cli (https://www.ledger-cli.org/) representation of the book
In [3]: print(ledger(book))
commodity EUR

account Asset
	check commodity == "EUR"

account Liability
	check commodity == "EUR"

account Income
	check commodity == "EUR"

account Expense
	check commodity == "EUR"

account Equity
	check commodity == "EUR"

account Equity:Opening Balances - EUR
	check commodity == "EUR"


2014-11-30 Opening Balance
	Equity:Opening Balances - EUR             EUR -500.00
	Asset                                     EUR 500.00

2014-12-24 initial load
	Liability                                 EUR -1,000.00
	Asset                                     EUR 1,000.00

2014-12-24 expense 1
	Asset                                     EUR -200.00
	Expense                                   EUR 200.00

2014-12-24 income 1
	Income                                    EUR -150.00
	Asset                                     EUR 150.00

2014-12-24 loan payment
	Asset                                     EUR -130.00 ;   monthly payment     
	Expense                                   EUR 30.00 ;   interest            
	Liability                                 EUR 100.00 ;   capital             



# printing the ledger-cli (https://www.ledger-cli.org/) representation of the book using regional settings (locale) for currency output
In [4]: print(ledger(book, locale=True))
commodity €

account Asset
	check commodity == "EUR"

account Liability
	check commodity == "EUR"

account Income
	check commodity == "EUR"

account Expense
	check commodity == "EUR"

account Equity
	check commodity == "EUR"

account Equity:Opening Balances - EUR
	check commodity == "EUR"


2014-11-30 Opening Balance
	Equity:Opening Balances - EUR             -€500.00
	Asset                                     €500.00

2014-12-24 initial load
	Liability                                 -€1,000.00
	Asset                                     €1,000.00

2014-12-24 expense 1
	Asset                                     -€200.00
	Expense                                   €200.00

2014-12-24 income 1
	Income                                    -€150.00
	Asset                                     €150.00

2014-12-24 loan payment
	Asset                                     -€130.00 ;   monthly payment     
	Expense                                   €30.00 ;   interest            
	Liability                                 €100.00 ;   capital             





For more information on how to use piecash, please refer to the Tutorials on
Using existing objects and
Creating new objects,
the Example scripts or
the package documentation.







            

          

      

      

    

  

    
      
          
            
  
Tutorial : using existing objects


Opening an existing Book

To open an existing GnuCash document (and get the related Book), use the open_book() function:

import piecash

# for a sqlite3 document
book = piecash.open_book("existing_file.gnucash")

# or through an URI connection string for sqlite3
book = piecash.open_book(uri_conn="sqlite:///existing_file.gnucash")
# or for postgres
book = piecash.open_book(uri_conn="postgres://user:passwd@localhost/existing_gnucash_db")





The documents are open as readonly per default. To allow RW access, specify explicitly readonly=False as:

book = piecash.open_book("existing_file.gnucash", readonly=False)





When opening in full access (readonly=False), piecash will automatically create a backup file named
filename.piecash_YYYYMMDD_HHMMSS with the original file. To avoid creating the backup file, specificy do_backup=False as:

book = piecash.open_book("existing_file.gnucash", readonly=False, do_backup=False)





To force opening the file even through there is a lock on it, use the open_if_lock=True argument:

book = piecash.open_book("existing_file.gnucash", open_if_lock=True)








Access to objects

Once a GnuCash book is opened through a piecash.core.book.Book, GnuCash objects can be accessed
through two different patterns:

The object model


In this mode, we access elements through their natural relations, starting from the book and jumping
from one object to the other:

In [1]: book = open_book(gnucash_books + "default_book.gnucash")

In [2]: book.root_account # accessing the root_account
Out[2]: Account<[EUR]>

In [3]: # looping through the children accounts of the root_account
   ...: for acc in book.root_account.children:
   ...:     print(acc)
   ...: 
Account<Assets[EUR]>
Account<Liabilities[EUR]>
Account<Income[EUR]>
Account<Expenses[EUR]>
Account<Equity[EUR]>

# accessing children accounts
In [4]: 
   ...: root = book.root_account              # select the root_account
   ...: assets = root.children(name="Assets")   # select child account by name
   ...: cur_assets = assets.children[0]         # select child account by index
   ...: cash = cur_assets.children(type="CASH") # select child account by type
   ...: print(cash)
   ...: 
Account<Assets:Current Assets:Cash in Wallet[EUR]>

In [5]: # get the commodity of an account
   ...: commo = cash.commodity
   ...: print(commo)
   ...: 
Commodity<CURRENCY:EUR>

In [6]: # get first ten accounts linked to the commodity commo
   ...: for acc in commo.accounts[:10]:
   ...:     print(acc)
   ...: 
Account<[EUR]>
Account<Assets[EUR]>
Account<Assets:Current Assets[EUR]>
Account<Assets:Current Assets:Checking Account[EUR]>
Account<Assets:Current Assets:Savings Account[EUR]>
Account<Assets:Current Assets:Cash in Wallet[EUR]>
Account<Liabilities[EUR]>
Account<Liabilities:Credit Card[EUR]>
Account<Income[EUR]>
Account<Income:Bonus[EUR]>








The “table” access


In this mode, we access elements through collections directly accessible from the book:

In [7]: book = open_book(gnucash_books + "default_book.gnucash")

# accessing all accounts
In [8]: book.accounts
Out[8]: 
[Account<Assets[EUR]>,
 Account<Assets:Current Assets[EUR]>,
 Account<Assets:Current Assets:Checking Account[EUR]>,
 Account<Assets:Current Assets:Savings Account[EUR]>,
 Account<Assets:Current Assets:Cash in Wallet[EUR]>,
 Account<Liabilities[EUR]>,
 Account<Liabilities:Credit Card[EUR]>,
 Account<Income[EUR]>,
 Account<Income:Bonus[EUR]>,
 Account<Income:Gifts Received[EUR]>,
 Account<Income:Interest Income[EUR]>,
 Account<Income:Interest Income:Checking Interest[EUR]>,
 Account<Income:Interest Income:Other Interest[EUR]>,
 Account<Income:Interest Income:Savings Interest[EUR]>,
 Account<Income:Other Income[EUR]>,
 Account<Income:Salary[EUR]>,
 Account<Expenses[EUR]>,
 Account<Expenses:Adjustment[EUR]>,
 Account<Expenses:Auto[EUR]>,
 Account<Expenses:Auto:Fees[EUR]>,
 Account<Expenses:Auto:Gas[EUR]>,
 Account<Expenses:Auto:Parking[EUR]>,
 Account<Expenses:Auto:Repair and Maintenance[EUR]>,
 Account<Expenses:Bank Service Charge[EUR]>,
 Account<Expenses:Books[EUR]>,
 Account<Expenses:Cable[EUR]>,
 Account<Expenses:Charity[EUR]>,
 Account<Expenses:Clothes[EUR]>,
 Account<Expenses:Computer[EUR]>,
 Account<Expenses:Dining[EUR]>,
 Account<Expenses:Education[EUR]>,
 Account<Expenses:Entertainment[EUR]>,
 Account<Expenses:Entertainment:Music/Movies[EUR]>,
 Account<Expenses:Entertainment:Recreation[EUR]>,
 Account<Expenses:Entertainment:Travel[EUR]>,
 Account<Expenses:Gifts[EUR]>,
 Account<Expenses:Groceries[EUR]>,
 Account<Expenses:Hobbies[EUR]>,
 Account<Expenses:Insurance[EUR]>,
 Account<Expenses:Insurance:Auto Insurance[EUR]>,
 Account<Expenses:Insurance:Health Insurance[EUR]>,
 Account<Expenses:Insurance:Life Insurance[EUR]>,
 Account<Expenses:Laundry/Dry Cleaning[EUR]>,
 Account<Expenses:Medical Expenses[EUR]>,
 Account<Expenses:Miscellaneous[EUR]>,
 Account<Expenses:Online Services[EUR]>,
 Account<Expenses:Phone[EUR]>,
 Account<Expenses:Public Transportation[EUR]>,
 Account<Expenses:Subscriptions[EUR]>,
 Account<Expenses:Supplies[EUR]>,
 Account<Expenses:Taxes[EUR]>,
 Account<Expenses:Taxes:Federal[EUR]>,
 Account<Expenses:Taxes:Medicare[EUR]>,
 Account<Expenses:Taxes:Other Tax[EUR]>,
 Account<Expenses:Taxes:Social Security[EUR]>,
 Account<Expenses:Taxes:State/Province[EUR]>,
 Account<Expenses:Utilities[EUR]>,
 Account<Expenses:Utilities:Electric[EUR]>,
 Account<Expenses:Utilities:Garbage collection[EUR]>,
 Account<Expenses:Utilities:Gas[EUR]>,
 Account<Expenses:Utilities:Water[EUR]>,
 Account<Equity[EUR]>,
 Account<Equity:Opening Balances[EUR]>]

# accessing all commodities
In [9]: book.commodities
Out[9]: [Commodity<CURRENCY:EUR>]

# accessing all transactions
In [10]: book.transactions
Out[10]: []





Each of these collections can be either iterated or accessed through some indexation or filter mechanism (return
first element of collection satisfying some criteria(s)):

# iteration
In [11]: for acc in book.accounts:
   ....:     if acc.type == "ASSET": print(acc)
   ....: 
Account<Assets[EUR]>
Account<Assets:Current Assets[EUR]>

# indexation (not very meaningful)
In [12]: book.accounts[10]
Out[12]: Account<Income:Interest Income[EUR]>

# filter by name
In [13]: book.accounts(name="Garbage collection")
Out[13]: Account<Expenses:Utilities:Garbage collection[EUR]>

# filter by type
In [14]: book.accounts(type="EXPENSE")
Out[14]: Account<Expenses[EUR]>

# filter by fullname
In [15]: book.accounts(fullname="Expenses:Taxes:Social Security")
Out[15]: Account<Expenses:Taxes:Social Security[EUR]>

# filter by multiple criteria
In [16]: book.accounts(commodity=book.commodities[0], name="Gas")
Out[16]: Account<Expenses:Auto:Gas[EUR]>








The “SQLAlchemy” access (advanced users)


In this mode, we access elements through SQLAlchemy queries on the SQLAlchemy session:

# retrieve underlying SQLAlchemy session object
In [1]: session = book.session

# get all account with name >= "T"
In [2]: session.query(Account).filter(Account.name>="T").all()
Out[2]: 
[Account<Expenses:Entertainment:Travel[EUR]>,
 Account<Expenses:Taxes[EUR]>,
 Account<Expenses:Utilities[EUR]>,
 Account<Expenses:Utilities:Water[EUR]>,
 Account<>]

# display underlying query
In [3]: str(session.query(Account).filter(Account.name>="T"))
Out[3]: 'SELECT accounts.account_type AS accounts_account_type, accounts.commodity_scu AS accounts_commodity_scu, accounts.non_std_scu AS accounts_non_std_scu, accounts.placeholder AS accounts_placeholder, accounts.guid AS accounts_guid, accounts.name AS accounts_name, accounts.commodity_guid AS accounts_commodity_guid, accounts.parent_guid AS accounts_parent_guid, accounts.code AS accounts_code, accounts.description AS accounts_description, accounts.hidden AS accounts_hidden \nFROM accounts \nWHERE accounts.name >= ?'











Accounts

Accessing the accounts (piecash.core.account.Account):

In [1]: book = open_book(gnucash_books + "simple_sample.gnucash", open_if_lock=True)

# accessing the root_account
In [2]: root = book.root_account

In [3]: print(root)
Account<>

# accessing the first children account of a book
In [4]: acc = root.children[0]

In [5]: print(acc)
Account<Asset[EUR]>

# accessing attributes of an account
In [6]: print(f"Account name={acc.name}\n"
   ...:       f"        commodity={acc.commodity.namespace}/{acc.commodity.mnemonic}\n"
   ...:       f"        fullname={acc.fullname}\n"
   ...:       f"        type={acc.type}")
   ...: 
Account name=Asset
        commodity=CURRENCY/EUR
        fullname=Asset
        type=ASSET

# calculating the balance of the accounts:
In [7]: for acc in root.children:
   ...:     print(f"Account balance for {acc.name}: {acc.get_balance()} (without sign reversal: {acc.get_balance(natural_sign=False)}")
   ...: 
Account balance for Asset: 1320 (without sign reversal: 1320
Account balance for Liability: 900 (without sign reversal: -900
Account balance for Income: 150 (without sign reversal: -150
Account balance for Expense: 230 (without sign reversal: 230
Account balance for Equity: 500 (without sign reversal: -500

# accessing all splits related to an account
In [8]: for sp in acc.splits:
   ...:     print(f"account <{acc.fullname}> is involved in transaction '{sp.transaction.description}'")
   ...: 








Commodities and Prices

The list of all commodities in the book can be retrieved via the commodities attribute:

In [1]: book = open_book(gnucash_books + "book_prices.gnucash", open_if_lock=True)

# all commodities
In [2]: print(book.commodities)
[Commodity<CURRENCY:EUR>, Commodity<NASDAQ:FB>, Commodity<template:template>, Commodity<PAR:ENGI.PA>, Commodity<NYQ:KO>, Commodity<CURRENCY:USD>]

In [3]: cdty = book.commodities[0]

# accessing attributes of a commodity
In [4]: print("Commodity namespace={cdty.namespace}\n"
   ...:       "          mnemonic={cdty.mnemonic}\n"
   ...:       "          cusip={cdty.cusip}\n"
   ...:       "          fraction={cdty.fraction}".format(cdty=cdty))
   ...: 
Commodity namespace=CURRENCY
          mnemonic=EUR
          cusip=978
          fraction=100





The prices (piecash.core.commodity.Price) of a commodity can be iterated through the prices attribute:

# loop on the prices
In [1]: for cdty in book.commodities:
   ...:     for pr in cdty.prices:
   ...:         print("Price date={pr.date}"
   ...:               "      value={pr.value} {pr.currency.mnemonic}/{pr.commodity.mnemonic}".format(pr=pr))
   ...: 
Price date=2018-02-10      value=1.730120457024597578303288749E-7 EUR/FB
Price date=2018-02-11      value=54 EUR/FB
Price date=2018-02-13      value=3.808073 EUR/FB
Price date=2018-02-12      value=5 EUR/FB
Price date=2018-02-15      value=3.923077 EUR/FB








Transactions and Splits

The list of all transactions in the book can be retrieved via the transactions attribute:

In [1]: book = open_book(gnucash_books + "book_schtx.gnucash", open_if_lock=True)

# all transactions (including transactions part of a scheduled transaction description)
In [2]: for tr in book.transactions:
   ...:     print(tr)
   ...: 
Transaction<[EUR] 'Monthly utility bill' on 2015-01-02>
Transaction<[EUR] 'Insurance' on 2015-01-02>
Transaction<[EUR] 'Monthly utility bill' on 2013-12-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-02-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-03-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-03-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-04-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-06-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-06-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-07-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-08-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-09-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-11-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-11-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2014-12-31 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2013-05-31 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2014-05-29 (from sch tx)>
Transaction<[EUR] 'Opening balance' on 2013-01-02>
Transaction<[EUR] 'Monthly utility bill' on 2015-02-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-03-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-03-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-04-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-05-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-06-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-08-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-08-31 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-09-30 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2015-11-01 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2015-05-31 (from sch tx)>
Transaction<[EUR] 'test' on 2015-11-17>
Transaction<[EUR] 'salary' on 2013-12-31>
Transaction<[EUR] 'salary' on 2014-12-31>
Transaction<[EUR] 'Monthly utility bill' on 2015-12-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-01-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-02-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-03-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-04-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-05-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-06-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-07-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-08-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-09-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-10-03 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-11-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2016-12-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-01-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-02-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-03-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-04-03 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-05-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-06-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-07-03 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-08-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-09-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-10-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-11-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2017-12-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-01-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-02-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-03-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-04-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-05-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-06-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-07-02 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-08-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-09-03 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-10-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-11-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2018-12-03 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2019-01-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2019-02-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2019-03-01 (from sch tx)>
Transaction<[EUR] 'Monthly utility bill' on 2019-04-01 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2016-06-01 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2017-06-01 (from sch tx)>
Transaction<[EUR] 'Insurance' on 2018-06-01 (from sch tx)>

# selecting first transaction generated from a scheduled transaction
In [3]: tr = [ tr for tr in book.transactions if tr.scheduled_transaction ][0]





For a given transaction, the following attributes are accessible:

# accessing attributes of a transaction
In [1]: print("Transaction description='{tr.description}'\n"
   ...:       "            currency={tr.currency}\n"
   ...:       "            post_date={tr.post_date}\n"
   ...:       "            enter_date={tr.enter_date}".format(tr=tr))
   ...: 
Transaction description='Monthly utility bill'
            currency=Commodity<CURRENCY:EUR>
            post_date=2013-12-31
            enter_date=2015-01-03 08:18:13+00:00

# accessing the splits of the transaction
In [2]: tr.splits
Out[2]: 
[Split<Account<Assets:Current Assets:Checking Account[EUR]> -70 EUR>,
 Split<Account<Expenses:Utilities:Electric[EUR]> 30 EUR>,
 Split<Account<Expenses:Utilities:Gas[EUR]> 40 EUR>]

# identifying which split is a credit or a debit
In [3]: for sp in tr.splits:
   ...:     split_type = "credit" if sp.is_credit else "debit"
   ...:     print(f"{sp} is a {split_type}")
   ...: 
Split<Account<Assets:Current Assets:Checking Account[EUR]> -70 EUR> is a credit
Split<Account<Expenses:Utilities:Electric[EUR]> 30 EUR> is a debit
Split<Account<Expenses:Utilities:Gas[EUR]> 40 EUR> is a debit

# accessing the scheduled transaction
In [4]: [ sp for sp in tr.scheduled_transaction.template_account.splits]
Out[4]: 
[SplitTemplate<Account<Assets:Current Assets:Checking Account[EUR]> credit=70 >,
 SplitTemplate<Account<Expenses:Utilities:Electric[EUR]>  debit=30>,
 SplitTemplate<Account<Expenses:Utilities:Gas[EUR]>  debit=40>]

# closing the book
In [5]: book.close()








Invoices

The list of all invoices in the book can be retrieved via the invoices attribute:

In [1]: book = open_book(gnucash_books + "invoices.gnucash", open_if_lock=True)

# all invoices
In [2]: for invoice in book.invoices:
   ...:     print(invoice)
   ...: 
Invoice<000001>








Other objects

In fact, any object can be retrieved from the session through a generic get(**kwargs) method:

In [1]: book = open_book(gnucash_books + "invoices.gnucash", open_if_lock=True)

In [2]: from piecash import Account, Commodity, Budget, Vendor

# accessing specific objects through the get method
In [3]: book.get(Account, name="Assets", parent=book.root_account)
Out[3]: Account<Assets[EUR]>

In [4]: book.get(Commodity, namespace="CURRENCY", mnemonic="EUR")
Out[4]: Commodity<CURRENCY:EUR>

In [5]: book.get(Budget, name="my first budget")
Out[5]: Budget<my first budget() for 12 periods following pattern 'month*1 from 2019-04-01 [none]' >

In [6]: book.get(Vendor, name="Looney")
Out[6]: Vendor<000001:Looney>





If you know SQLAlchemy, you can get access to the underlying Session as book.session and execute
queries using the piecash classes:

In [7]: from piecash import Account, Commodity, Budget, Vendor

# get the SQLAlchemy session
In [8]: session = book.session

# loop through all invoices
In [9]: for invoice in session.query(Invoice).all():
   ...:     print(invoice.notes)
   ...: 






Note

Easy access to objects from piecash.business and piecash.budget could be given directly from the session
in future versions if deemed useful.






Working with slots

With regard to slots, GnuCash objects and Frames behave as dictionaries and all values are automatically
converted back and forth to python objects:

In [1]: import datetime, decimal

In [2]: book = create_book()

# retrieve list of slots
In [3]: print(book.slots)
[]

# set slots
In [4]: book["myintkey"] = 3

In [5]: book["mystrkey"] = "hello"

In [6]: book["myboolkey"] = True

In [7]: book["mydatekey"] = datetime.datetime.today().date()

In [8]: book["mydatetimekey"] = datetime.datetime.today()

In [9]: book["mynumerickey"] = decimal.Decimal("12.34567")

In [10]: book["account"] = book.root_account

# iterate over all slots
In [11]: for k, v in book.iteritems():
   ....:     print("slot={v} has key={k} and value={v.value} of type {t}".format(k=k,v=v,t=type(v.value)))
   ....: 
slot=<SlotInt myintkey=3> has key=myintkey and value=3 of type <class 'int'>
slot=<SlotString mystrkey='hello'> has key=mystrkey and value=hello of type <class 'str'>
slot=<SlotInt myboolkey=True> has key=myboolkey and value=True of type <class 'bool'>
slot=<SlotDate mydatekey=datetime.date(2021, 10, 19)> has key=mydatekey and value=2021-10-19 of type <class 'datetime.date'>
slot=<SlotTime mydatetimekey=datetime.datetime(2021, 10, 19, 8, 49, 58, 312301)> has key=mydatetimekey and value=2021-10-19 08:49:58.312301 of type <class 'datetime.datetime'>
slot=<SlotNumeric mynumerickey=Decimal('12.34567')> has key=mynumerickey and value=12.34567 of type <class 'decimal.Decimal'>
slot=<SlotGUID account=Account<[EUR]>> has key=account and value=Account<[EUR]> of type <class 'piecash.core.account.Account'>

# delete a slot
In [12]: del book["myintkey"]

# delete all slots
In [13]: del book[:]

# create a key/value in a slot frames (and create them if they do not exist)
In [14]: book["options/Accounts/Use trading accounts"]="t"

# access a slot in frame in whatever notations
In [15]: s1=book["options/Accounts/Use trading accounts"]

In [16]: s2=book["options"]["Accounts/Use trading accounts"]

In [17]: s3=book["options/Accounts"]["Use trading accounts"]

In [18]: s4=book["options"]["Accounts"]["Use trading accounts"]

In [19]: assert s1==s2==s3==s4





Slots of type GUID use the name of the slot to do the conversion back and forth between an object and its guid. For
these slots, there is an explicit mapping between slot names and object types.







            

          

      

      

    

  

    
      
          
            
  
Tutorial : creating new objects


Creating a new Book

piecash can create a new GnuCash document (a Book) from scratch through the create_book() function.

To create a in-memory sqlite3 document (useful to test piecash for instance), a simple call is enough:

In [1]: import piecash

In [2]: book = piecash.create_book()





To create a file-based sqlite3 document:

In [3]: book = piecash.create_book("example_file.gnucash")

# or equivalently (adding the overwrite=True argument to overwrite the file if it already exists)
In [4]: book = piecash.create_book(sqlite_file="example_file.gnucash", overwrite=True)

# or equivalently
In [5]: book = piecash.create_book(uri_conn="sqlite:///example_file.gnucash", overwrite=True)





and for a postgres document (needs the psycopg2 package installable via “pip install psycopg2”):

book = piecash.create_book(uri_conn="postgres://user:passwd@localhost/example_gnucash_db")






Note

Per default, the currency of the document is the euro (EUR) but you can specify any other ISO currency through
its ISO symbol:



In [6]: book = piecash.create_book(sqlite_file="example_file.gnucash",
   ...:                         currency="USD",
   ...:                         overwrite=True)
   ...: 





If the document already exists, piecash will raise an exception. You can force piecash to overwrite an existing file/database
(i.e. delete it and then recreate it) by passing the overwrite=True argument:

In [1]: book = piecash.create_book(sqlite_file="example_file.gnucash", overwrite=True)








Creating a new Account

piecash can create new accounts (a piecash.core.account.Account):

In [1]: from piecash import create_book, Account

In [2]: book = create_book(currency="EUR")

# retrieve the default currency
In [3]: EUR = book.commodities.get(mnemonic="EUR")

# creating a placeholder account
In [4]: acc = Account(name="My account",
   ...:               type="ASSET",
   ...:               parent=book.root_account,
   ...:               commodity=EUR,
   ...:               placeholder=True,)
   ...: 

# creating a detailed sub-account
In [5]: subacc = Account(name="My sub account",
   ...:                  type="BANK",
   ...:                  parent=acc,
   ...:                  commodity=EUR,
   ...:                  commodity_scu=1000,
   ...:                  description="my bank account",
   ...:                  code="FR013334...",)
   ...: 

In [6]: book.save()

In [7]: book.accounts
Out[7]: [Account<My account[EUR]>, Account<My account:My sub account[EUR]>]








Creating a new Commodity

piecash can create new commodities (a piecash.core.commodity.Commodity):

In [1]: from piecash import create_book, Commodity, factories

# create a book (in memory) with some currency
In [2]: book = create_book(currency="EUR")

In [3]: print(book.commodities)
[Commodity<CURRENCY:EUR>]

# creating a new ISO currency (if not already available in s.commodities) (warning, object should be manually added to session)
In [4]: USD = factories.create_currency_from_ISO("USD")

In [5]: book.add(USD) # add to session

# create a commodity (lookup on yahoo! finance, need web access)
# (warning, object should be manually added to session if book kwarg is not included in constructor)
# DOES NOT WORK ANYMORE DUE TO CLOSING OF YAHOO!FINANCE
# apple = factories.create_stock_from_symbol("AAPL", book)
# creating commodities using the constructor
# (warning, object should be manually added to session if book kwarg is not included in constructor)
# create a special "reward miles" Commodity using the constructor without book kwarg
In [6]: miles = Commodity(namespace="LOYALTY", mnemonic="Miles", fullname="Reward miles", fraction=1000000)

In [7]: book.add(miles) # add to session

# create a special "unicorn hugs" Commodity using the constructor with book kwarg
In [8]: unhugs = Commodity(namespace="KINDNESS", mnemonic="Unhugs", fullname="Unicorn hugs", fraction=1, book=book)

In [9]: USD, miles, unhugs
Out[9]: (Commodity<CURRENCY:USD>, Commodity<LOYALTY:Miles>, Commodity<KINDNESS:Unhugs>)






Warning

The following (creation of non ISO currencies) is explicitly forbidden by the GnuCash application.



# create a bitcoin currency (warning, max 6 digits after comma, current GnuCash limitation)
In [1]: XBT = Commodity(namespace="CURRENCY", mnemonic="XBT", fullname="Bitcoin", fraction=1000000)

In [2]: book.add(XBT) # add to session

In [3]: XBT
Out[3]: Commodity<CURRENCY:XBT>








Creating a new Transaction

piecash can create new transactions (a piecash.core.transaction.Transaction):

In [1]: from piecash import create_book, Account, Transaction, Split, GncImbalanceError, factories, ledger

# create a book (in memory)
In [2]: book = create_book(currency="EUR")

# get the EUR and create the USD currencies
In [3]: c1 = book.default_currency

In [4]: c2 = factories.create_currency_from_ISO("USD")

# create two accounts
In [5]: a1 = Account("Acc 1", "ASSET", c1, parent=book.root_account)

In [6]: a2 = Account("Acc 2", "ASSET", c2, parent=book.root_account)

# create a transaction from a1 to a2
In [7]: tr = Transaction(currency=c1,
   ...:                  description="transfer",
   ...:                  splits=[
   ...:                      Split(account=a1, value=-100),
   ...:                      Split(account=a2, value=100, quantity=30)
   ...:                  ])
   ...: 

In [8]: book.flush()

# ledger() returns a representation of the transaction in the ledger-cli format
In [9]: print(ledger(tr))
2021-10-19 transfer
	Acc 1                                     EUR -100.00
	Acc 2                                     USD 30.00 @@ EUR 100.00


# change the book to use the "trading accounts" options
In [10]: book.use_trading_accounts = True

# add a new transaction identical to the previous
In [11]: tr2 = Transaction(currency=c1,
   ....:                   description="transfer 2",
   ....:                   splits=[
   ....:                       Split(account=a1, value=-100),
   ....:                       Split(account=a2, value=100, quantity=30)
   ....:                   ])
   ....: 

In [12]: print(ledger(tr2))
2021-10-19 transfer 2
	Acc 1                                     EUR -100.00
	Acc 2                                     USD 30.00 @@ EUR 100.00


# when flushing, the trading accounts are created
In [13]: book.flush()

In [14]: print(ledger(tr2))
2021-10-19 transfer 2
	Acc 1                                     EUR -100.00
	Acc 2                                     USD 30.00 @@ EUR 100.00


# trying to create an unbalanced transaction trigger an exception
# (there is not automatic creation of an imbalance split)
In [15]: tr3 = Transaction(currency=c1,
   ....:                   description="transfer imb",
   ....:                   splits=[
   ....:                       Split(account=a1, value=-100),
   ....:                       Split(account=a2, value=90, quantity=30)
   ....:                   ])
   ....: 

In [16]: print(ledger(tr3))
2021-10-19 transfer imb
	Acc 1                                     EUR -100.00
	Acc 2                                     USD 30.00 @@ EUR 90.00


In [17]: try:
   ....:     book.flush()
   ....: except GncImbalanceError:
   ....:     print("Indeed, there is an imbalance !")
   ....: 








Creating new Business objects

piecash can create new ‘business’ objects (this is a work in progress).

To create a new customer (a piecash.business.person.Customer):

In [1]: from piecash import create_book, Customer, Address

# create a book (in memory)
In [2]: b = create_book(currency="EUR")

# get the currency
In [3]: eur = b.default_currency

# create a customer
In [4]: c1 = Customer(name="Mickey", currency=eur, address=Address(addr1="Sesame street 1", email="mickey@example.com"))

# the customer has not yet an ID
In [5]: c1
Out[5]: Customer<None:Mickey>

# we add it to the book
In [6]: b.add(c1)

# flush the book
In [7]: b.flush()

# the customer gets its ID
In [8]: print(c1)
Customer<000001:Mickey>

# or create a customer directly in a book (by specifying the book argument)
In [9]: c2 = Customer(name="Mickey", currency=eur, address=Address(addr1="Sesame street 1", email="mickey@example.com"),
   ...:               book=b)
   ...: 

# the customer gets immediately its ID
In [10]: c2
Out[10]: Customer<000002:Mickey>

# the counter of the ID is accessible as
In [11]: b.counter_customer
Out[11]: 2

In [12]: b.save()





Similar functions are available to create new vendors (piecash.business.person.Vendor) or employees (piecash.business.person.Employee).

There is also the possibility to set taxtables for customers or vendors as:

In [1]: from piecash import Taxtable, TaxtableEntry

In [2]: from decimal import Decimal

# let us first create an account to which link a tax table entry
In [3]: acc = Account(name="MyTaxAcc", parent=b.root_account, commodity=b.currencies(mnemonic="EUR"), type="ASSET")

# then create a table with on entry (6.5% on previous account
In [4]: tt = Taxtable(name="local taxes", entries=[
   ...:     TaxtableEntry(type="percentage",
   ...:                   amount=Decimal("6.5"),
   ...:                   account=acc),
   ...: ])
   ...: 

# and finally attach it to a customer
In [5]: c2.taxtable = tt

In [6]: b.save()

In [7]: print(b.taxtables)
[TaxTable<local taxes:['TaxEntry<6.5 percentage in MyTaxAcc>']>]











            

          

      

      

    

  

    
      
          
            
  
Examples of programs written with piecash

You can find examples of programs/scripts (loosely based on the scripts for the
official python bindings for gnucash or on
questions posted on the mailing list) in the examples subfolder.


Creating and opening gnucash files

from __future__ import print_function
import os
import tempfile

from piecash import open_book, create_book, GnucashException


FILE_1 = os.path.join(tempfile.gettempdir(), "not_there.gnucash")
FILE_2 = os.path.join(tempfile.gettempdir(), "example_file.gnucash")

if os.path.exists(FILE_2):
    os.remove(FILE_2)

# open a file that isn't there, detect the error
try:
    book = open_book(FILE_1)
except GnucashException as backend_exception:
    print("OK", backend_exception)

# create a new file, this requires a file type specification
with create_book(FILE_2) as book:
    pass

# open the new file, try to open it a second time, detect the lock
# using the session as context manager automatically release the lock and close the session
with open_book(FILE_2) as book:
    try:
        with open_book(FILE_2) as book_2:
            pass
    except GnucashException as backend_exception:
        print("OK", backend_exception)

os.remove(FILE_2)








Creating an account

#!/usr/bin/env python
##  @file
#   @brief Example Script simple sqlite create
#   @ingroup python_bindings_examples

from __future__ import print_function
import os

from piecash import create_book, Account, Commodity, open_book
from piecash.core.factories import create_currency_from_ISO

filename = os.path.abspath("test.blob")
if os.path.exists(filename):
    os.remove(filename)

with create_book(filename) as book:
    a = Account(
        parent=book.root_account,
        name="wow",
        type="ASSET",
        commodity=create_currency_from_ISO("CAD"),
    )

    book.save()

with open_book(filename) as book:
    print(book.root_account.children)
    print(book.commodities.get(mnemonic="CAD"))

os.remove(filename)








Creating a transaction

#!/usr/bin/env python
# # @file
# @brief Creates a basic set of accounts and a couple of transactions
# @ingroup python_bindings_examples
from decimal import Decimal
import os
import tempfile

from piecash import create_book, Account, Transaction, Split, Commodity
from piecash.core.factories import create_currency_from_ISO

FILE_1 = os.path.join(tempfile.gettempdir(), "example.gnucash")

with create_book(FILE_1, overwrite=True) as book:
    root_acct = book.root_account
    cad = create_currency_from_ISO("CAD")
    expenses_acct = Account(
        parent=root_acct, name="Expenses", type="EXPENSE", commodity=cad
    )
    savings_acct = Account(parent=root_acct, name="Savings", type="BANK", commodity=cad)
    opening_acct = Account(
        parent=root_acct, name="Opening Balance", type="EQUITY", commodity=cad
    )
    num1 = Decimal("4")
    num2 = Decimal("100")
    num3 = Decimal("15")

    # create transaction with core objects in one step
    trans1 = Transaction(
        currency=cad,
        description="Groceries",
        splits=[
            Split(value=num1, account=expenses_acct),
            Split(value=-num1, account=savings_acct),
        ],
    )

    # create transaction with core object in multiple steps
    trans2 = Transaction(currency=cad, description="Opening Savings Balance")

    split3 = Split(value=num2, account=savings_acct, transaction=trans2)

    split4 = Split(value=-num2, account=opening_acct, transaction=trans2)

    # create transaction with factory function
    from piecash.core.factories import single_transaction

    trans3 = single_transaction(
        None, None, "Pharmacy", num3, savings_acct, expenses_acct
    )

    book.save()








Modifying existing transactions/splits

from piecash import open_book, ledger, Split

# open a book
with open_book(
    "../gnucash_books/simple_sample.gnucash", readonly=True, open_if_lock=True
) as mybook:
    # iterate on all the transactions in the book
    for transaction in mybook.transactions:
        # add some extra text to the transaction description
        transaction.description = (
            transaction.description + " (some extra info added to the description)"
        )
        # iterate over all the splits of the transaction
        # as we will modify the transaction splits in the loop,
        # we need to use list(...) to take a copy of the splits at the start of the loop
        for split in list(transaction.splits):
            # create the new split (here a copy of the each existing split
            # in the transaction with value/quantity divided by 10)
            new_split = Split(
                account=split.account,
                value=split.value / 10,
                quantity=split.quantity / 10,
                memo="my new split",
                transaction=transaction,  # attach the split to the current transaction
            )
    # register the changes (but not save)
    mybook.flush()

    # print the book in ledger format to view the changes
    print(ledger(mybook))

    # save the book
    # this will raise an error as readonly=True (change to readonly=False to successfully save the book)
    mybook.save()








Delete an account in a book

import csv
from pathlib import Path

from piecash import open_book, Account

GNUCASH_BOOK = "../gnucash_books/simple_sample.gnucash"

# open the book and the export file
with open_book(GNUCASH_BOOK, readonly=True, open_if_lock=True) as book:
    # show accounts
    print(book.accounts)
    print("Number of splits in the book:", len(book.splits))
    # select the 3rd account
    account = book.accounts[2]
    print(account, " has splits: ", account.splits)

    # delete the account from the book
    book.delete(account)
    # flush the change
    book.flush()
    # check the account has disappeared from the book and its related split too
    print(book.accounts)
    print("Number of splits in the book:", len(book.splits))

    # even if the account object and its related object still exists
    print(account, " has splits: ", account.splits)

    # do not forget to save the book if you want
    # your changes to be saved in the database








Save/cancel changes in a book

from __future__ import print_function
from piecash import create_book

# create by default an in memory sqlite version
with create_book(echo=False) as book:

    print("Book is saved:", book.is_saved, end=" ")
    print(" ==> book description:", book.root_account.description)

    print("changing description...")
    book.root_account.description = "hello, book"
    print("Book is saved:", book.is_saved, end=" ")
    print(" ==> book description:", book.root_account.description)

    print("saving...")
    book.save()

    print("Book is saved:", book.is_saved, end=" ")
    print(" ==> book description:", book.root_account.description)

    print("changing description...")
    book.root_account.description = "nevermind, book"
    print("Book is saved:", book.is_saved, end=" ")
    print(" ==> book description:", book.root_account.description)

    print("cancel...")
    book.cancel()

    print("Book is saved:", book.is_saved, end=" ")
    print(" ==> book description:", book.root_account.description)








Create a book with some accounts and add a transaction

from piecash import create_book, Account

# create a book with some account tree structure
with create_book(
    "../gnucash_books/simple_book_transaction_creation.gnucash", overwrite=True
) as mybook:
    mybook.root_account.children = [
        Account(
            name="Expenses",
            type="EXPENSE",
            commodity=mybook.currencies(mnemonic="USD"),
            placeholder=True,
            children=[
                Account(
                    name="Some Expense Account",
                    type="EXPENSE",
                    commodity=mybook.currencies(mnemonic="USD"),
                ),
            ],
        ),
        Account(
            name="Assets",
            type="ASSET",
            commodity=mybook.currencies(mnemonic="USD"),
            placeholder=True,
            children=[
                Account(
                    name="Current Assets",
                    type="BANK",
                    commodity=mybook.currencies(mnemonic="USD"),
                    placeholder=True,
                    children=[
                        Account(
                            name="Checking",
                            type="BANK",
                            commodity=mybook.currencies(mnemonic="USD"),
                        )
                    ],
                ),
            ],
        ),
    ]
    # save the book
    mybook.save()

from piecash import open_book, Transaction, Split
from datetime import datetime
from decimal import Decimal

# reopen the book and add a transaction
with open_book(
    "../gnucash_books/simple_book_transaction_creation.gnucash",
    open_if_lock=True,
    readonly=False,
) as mybook:
    today = datetime.now()
    # retrieve the currency from the book
    USD = mybook.currencies(mnemonic="USD")
    # define the amount as Decimal
    amount = Decimal("25.35")
    # retrieve accounts
    to_account = mybook.accounts(fullname="Expenses:Some Expense Account")
    from_account = mybook.accounts(fullname="Assets:Current Assets:Checking")
    # create the transaction with its two splits
    Transaction(
        post_date=today.date(),
        enter_date=today,
        currency=USD,
        description="Transaction Description!",
        splits=[
            Split(account=to_account, value=amount, memo="Split Memo!"),
            Split(account=from_account, value=-amount, memo="Other Split Memo!"),
        ],
    )
    # save the book
    mybook.save()

from piecash import ledger

# check the book by exporting to ledger format
with open_book(
    "../gnucash_books/simple_book_transaction_creation.gnucash", open_if_lock=True
) as mybook:
    print(ledger(mybook))








Export transactions to a CSV file

import csv
from pathlib import Path

from piecash import open_book

fields = [
    "DATE",
    "TRANSACTION VALUE",
    "DEBIT/CREDIT INDICATOR",
    "ACCOUNT",
    "ACCOUNT CODE",
    "CONTRA ACCOUNT",
    "CONTRA ACCOUNT CODE",
    "ENTRY TEXT",
]

GNUCASH_BOOK = "../gnucash_books/simple_sample.gnucash"
CSV_EXPORT = "export.csv"
REPORTING_YEAR = 2019

# open the book and the export file
with open_book(GNUCASH_BOOK, readonly=True, open_if_lock=True) as mybook, Path(
    CSV_EXPORT
).open("w", newline="") as f:
    # initialise the CSV writer
    csv_writer = csv.DictWriter(f, fieldnames=fields)
    csv_writer.writeheader()

    # iterate on all the transactions in the book
    for transaction in mybook.transactions:
        # filter transactions not in REPORTING_YEAR
        if transaction.post_date.year != REPORTING_YEAR:
            continue

        # handle only transactions with 2 splits
        if len(transaction.splits) != 2:
            print(
                f"skipping transaction {transaction} as it has more"
                f" than 2 splits in the transaction, dunno what to export to CSV"
            )
            continue

        # assign the two splits of the transaction
        split_one, split_two = transaction.splits
        # build the dictionary with the data of the transaction
        data = dict(
            zip(
                fields,
                [
                    transaction.post_date,
                    split_one.value,
                    split_one.is_debit,
                    split_one.account.name,
                    split_one.account.code,
                    split_two.account.name,
                    split_two.account.code,
                    transaction.description,
                ],
            )
        )
        # write the transaction to the CSV
        csv_writer.writerow(data)








Extract Split information as pandas DataFrame

from piecash import open_book

# open a book
with open_book("../gnucash_books/simple_sample.gnucash", open_if_lock=True) as mybook:
    # print all splits in account "Asset"
    asset = mybook.accounts(fullname="Asset")
    for split in asset.splits:
        print(split)

    # extract all split information to a pandas DataFrame
    df = mybook.splits_df()

    # print for account "Asset" some information on the splits
    print(df.loc[df["account.fullname"] == "Asset", ["transaction.post_date", "value"]])








Filtered transaction reports

from __future__ import print_function
import datetime
import re
import os.path

from piecash import open_book


if __name__ == "__main__":
    this_folder = os.path.dirname(os.path.realpath(__file__))
    s = open_book(
        os.path.join(this_folder, "..", "gnucash_books", "simple_sample.gnucash"),
        open_if_lock=True,
    )
else:
    s = open_book(
        os.path.join("gnucash_books", "simple_sample.gnucash"), open_if_lock=True
    )

# get default currency
print(s.default_currency)

regex_filter = re.compile("^/Rental/")

# retrieve relevant transactions
transactions = [
    tr
    for tr in s.transactions  # query all transactions in the book/session and filter them on
    if (
        regex_filter.search(tr.description)  # description field matching regex
        or any(regex_filter.search(spl.memo) for spl in tr.splits)
    )  # or memo field of any split of transaction
    and tr.post_date.date() >= datetime.date(2014, 11, 1)
]  # and with post_date no later than begin nov.


# output report with simple 'print'
print(
    "Here are the transactions for the search criteria '{}':".format(
        regex_filter.pattern
    )
)
for tr in transactions:
    print("- {:%Y/%m/%d} : {}".format(tr.post_date, tr.description))
    for spl in tr.splits:
        print(
            "\t{amount}  {direction}  {account} : {memo}".format(
                amount=abs(spl.value),
                direction="-->" if spl.value > 0 else "<--",
                account=spl.account.fullname,
                memo=spl.memo,
            )
        )

# same with jinja2 templates
try:
    import jinja2
except ImportError:
    print(
        "\n\t*** Install jinja2 ('pip install jinja2') to test the jinja2 template version ***\n"
    )
    jinja2 = None

if jinja2:
    env = jinja2.Environment(trim_blocks=True, lstrip_blocks=True)
    print(
        env.from_string(
            """
    Here are the transactions for the search criteria '{{regex.pattern}}':
    {% for tr in transactions %}
    - {{ tr.post_date.strftime("%Y/%m/%d") }} : {{ tr.description }}
      {% for spl in tr.splits %}
        {{ spl.value.__abs__() }} {% if spl.value < 0 %} --> {% else %} <-- {% endif %} {{ spl.account.fullname }} : {{ spl.memo }}
      {% endfor %}
    {% endfor %}
    """
        ).render(transactions=transactions, regex=regex_filter)
    )











            

          

      

      

    

  

    
      
          
            
  
piecash and the official python bindings

piecash is an alternative to the python bindings that may be bundled with gnucash
(http://wiki.gnucash.org/wiki/Python_Bindings).

This page aims to give some elements of comparison between both python interfaces to better understand their relevancy
to your needs.
Information on the official python bindings may be incomplete (information gathered from mailing lists and wiki).


Gnucash 3.0.x series








	
	piecash (>=1.0.0)

	official python bindings (gnucash 3.0.n)



	book format

	gnucash 3.0.n

	gnucash 3.0.n



	environment

	Python 3.6/3.7/3.8/3.9

	Python 3



	installation

	pure python package
‘pip install piecash’

	compilation (difficult on windows)
binaries (available on Linux)



	requires GnuCash

	no

	yes



	runs on Android

	yes

	no



	gnucash files

	SQL backend only

	SQL backend and XML



	documentation

	yes (read the docs)
actively developed

	partial



	functionalities

	creation of new books
read/browse objects
create objects (basic)
update online prices

	all functionalities provided
by the GnuCash C/C++ engine









Gnucash 2.6.x series








	
	piecash (<=0.18.0)

	official python bindings (gnucash 2.6.n)



	book format

	gnucash 2.6.n

	gnucash 2.6.n



	environment

	Python 2.7 & 3.3/3.4/3.5/3.6

	Python 2.7



	installation

	pure python package
‘pip install piecash’

	compilation (difficult on windows)
binaries (available on Linux)



	requires GnuCash

	no

	yes



	runs on Android

	yes

	no



	gnucash files

	SQL backend only

	SQL backend and XML



	documentation

	yes (read the docs)
actively developed

	partial



	functionalities

	creation of new books
read/browse objects
create objects (basic)
update online prices

	all functionalities provided
by the GnuCash C/C++ engine












            

          

      

      

    

  

    
      
          
            
  
piecash on android

piecash can successfully run on android which opens interesting opportunities!


Installing termux

First, you have to install Termux from the Play Store.

You start Termux and:



	edit your .bash_profile with:

export TZ=$(getprop persist.sys.timezone)
export SHELL=$(which bash)







	add the folder ~/storage with access to your android folders (also accessible via USB sync):

termux-setup-storage















Installing python and piecash

You start Termux on your android and then:



	Install python and pipenv:

pkg install python
pip install pipenv







	Install piecash for your project:

mkdir my-project
cd my-project
pipenv install piecash







	Test piecash:

pipenv shell
python
>>> import piecash















Use SSH with your android

You can ssh easily in your android thanks to Termux.
For this, on Termux on your android:



	install openssh:

pkg install openssh







	add your public key (id_rsa.pub) in the file .ssh/authorized_keys on Termux


	run the sshd server:

sshd












On your machine (laptop, …):



	configure your machine to access your android device:

Host android
   HostName 192.168.1.4  # <== put the IP address of your android
   User termux
   Port 8022







	log in your android from your machine:

ssh android















Use the USB Debugging with your android

To be investigated…:

# on laptop
adb forward tcp:8022 tcp:8022 && ssh localhost -p 8022

# on android
# On Android 4.2 and higher, the Developer options screen is hidden by default. To make it visible, go to Settings > About phone and tap Build number seven times. Return to the previous screen to find Developer options at the bottom.
change USB Configuration to "charge only" or "PTP"

# downloading https://developer.android.com/studio/run/win-usb.html
# Click here to download the Google USB Driver ZIP file (Z
# install legacy hardware (in device manager)
# choose the folder of the zip drive and choose ADB interface








References


	https://glow.li/technology/2015/11/06/run-an-ssh-server-on-your-android-with-termux/


	https://termux.com/storage.html


	https://developer.android.com/studio/releases/platform-tools.html


	https://glow.li/technology/2016/9/20/access-termux-via-usb/


	https://github.com/termux/termux-packages/issues/352










            

          

      

      

    

  

    
      
          
            
  
piecash package


Subpackages



	piecash.business package
	Submodules
	piecash.business.invoice module

	piecash.business.person module

	piecash.business.tax module





	Module contents





	piecash.core package
	Submodules
	piecash.core._commodity_helper module

	piecash.core.account module

	piecash.core.book module

	piecash.core.commodity module

	piecash.core.currency_ISO module

	piecash.core.factories module

	piecash.core.session module

	piecash.core.transaction module





	Module contents












Submodules



	piecash._common module

	piecash._declbase module

	piecash.budget module

	piecash.kvp module

	piecash.ledger module

	piecash.metadata module

	piecash.sa_extra module








Module contents

Python interface to GnuCash documents







            

          

      

      

    

  

    
      
          
            
  
piecash.business package


Submodules



	piecash.business.invoice module

	piecash.business.person module

	piecash.business.tax module








Module contents







            

          

      

      

    

  

    
      
          
            
  
piecash.business.invoice module





            

          

      

      

    

  

    
      
          
            
  
piecash.business.person module


	
class piecash.business.person.Address(name='', addr1='', addr2='', addr3='', addr4='', email='', fax='', phone='')[source]

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

An Address object encapsulates information regarding an address in GnuCash.


	
name

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
addr1

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
addr2

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
addr3

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
addr4

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
email

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
fax

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
phone

	self explanatory


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]














	
class piecash.business.person.Person[source]

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

A mixin declaring common field for Customer, Vendor and Employee






	
class piecash.business.person.Customer(name, currency, id=None, notes='', active=1, tax_override=0, credit=Decimal('0'), discount=Decimal('0'), taxtable=None, address=None, shipping_address=None, tax_included='USEGLOBAL', book=None)[source]

	Bases: piecash.business.person.Person, piecash._declbase.DeclarativeBaseGuid

A GnuCash Customer


	
name

	name of the Customer


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
id

	autonumber id with 5 digits (initialised to book.counter_customer + 1)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
notes

	notes


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
active

	1 if the customer is active, 0 otherwise


	Type

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










	
discount

	see Gnucash documentation


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
credit

	see Gnucash documentation


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
currency

	the currency of the customer


	Type

	piecash.core.commodity.Commodity










	
tax_override

	1 if tax override, 0 otherwise


	Type

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










	
address

	the address of the customer


	Type

	Address










	
shipping_address

	the shipping address of the customer


	Type

	Address










	
tax_included

	‘yes’, ‘no’, ‘use global’


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
taxtable

	tax table of the customer


	Type

	piecash.business.tax.TaxTable










	
term

	bill term of the customer


	Type

	piecash.business.invoice.Billterm














	
class piecash.business.person.Employee(name, currency, creditcard_account=None, id=None, active=1, acl='', language='', workday=Decimal('0'), rate=Decimal('0'), address=None, book=None)[source]

	Bases: piecash.business.person.Person, piecash._declbase.DeclarativeBaseGuid

A GnuCash Employee


	
name

	name of the Employee


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
id

	autonumber id with 5 digits (initialised to book.counter_employee + 1)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
language

	language


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
active

	1 if the employee is active, 0 otherwise


	Type

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










	
workday

	see Gnucash documentation


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
rate

	see Gnucash documentation


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
currency

	the currency of the employee


	Type

	piecash.core.commodity.Commodity










	
address

	the address of the employee


	Type

	Address










	
creditcard_account

	credit card account for the employee


	Type

	piecash.core.account.Account










	
on_book_add()[source]

	Call when the object is added to a book










	
class piecash.business.person.Vendor(name, currency, id=None, notes='', active=1, tax_override=0, taxtable=None, credit=Decimal('0'), discount=Decimal('0'), address=None, tax_included='USEGLOBAL', book=None)[source]

	Bases: piecash.business.person.Person, piecash._declbase.DeclarativeBaseGuid

A GnuCash Vendor


	
name

	name of the Vendor


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
id

	autonumber id with 5 digits (initialised to book.counter_vendor + 1)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
notes

	notes


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
active

	1 if the vendor is active, 0 otherwise


	Type

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










	
currency

	the currency of the vendor


	Type

	piecash.core.commodity.Commodity










	
tax_override

	1 if tax override, 0 otherwise


	Type

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










	
address

	the address of the vendor


	Type

	Address










	
tax_included

	‘YES’, ‘NO’, ‘USEGLOBAL’


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
taxtable

	tax table of the vendor


	Type

	piecash.business.tax.TaxTable










	
term

	bill term of the vendor


	Type

	piecash.business.invoice.Billterm

















            

          

      

      

    

  

    
      
          
            
  
piecash.business.tax module





            

          

      

      

    

  

    
      
          
            
  
piecash.core package


Submodules



	piecash.core._commodity_helper module

	piecash.core.account module

	piecash.core.book module

	piecash.core.commodity module

	piecash.core.currency_ISO module

	piecash.core.factories module

	piecash.core.session module

	piecash.core.transaction module








Module contents







            

          

      

      

    

  

    
      
          
            
  
piecash.core._commodity_helper module


	
piecash.core._commodity_helper.quandl_fx(fx_mnemonic, base_mnemonic, start_date)[source]

	Retrieve exchange rate of commodity fx in function of base.

API KEY will be retrieved from the environment variable QUANDL_API_KEY









            

          

      

      

    

  

    
      
          
            
  
piecash.core.account module


	
class piecash.core.account.AccountType(value)[source]

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

An enumeration.






	
class piecash.core.account.Account(name, type, commodity, parent=None, description='', commodity_scu=None, hidden=0, placeholder=0, code='', book=None, children=None)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Account which is specified by its name, type and commodity.


	
type

	type of the Account


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
sign

	1 for accounts with positive balances, -1 for accounts with negative balances


	Type

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










	
code

	code of the Account


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
commodity

	the commodity of the account


	Type

	piecash.core.commodity.Commodity










	
commodity_scu

	smallest currency unit for the account


	Type

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










	
non_std_scu

	1 if the scu of the account is NOT the same as the commodity


	Type

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










	
description

	description of the account


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
name

	name of the account


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
fullname

	full name of the account (including name of parent accounts separated by ‘:’)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
placeholder

	1 if the account is a placeholder (should not be involved in transactions)


	Type

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










	
hidden

	1 if the account is hidden


	Type

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










	
is_template

	True if the account is a template account (ie commodity=template/template)


	Type

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










	
parent

	the parent account of the account (None for the root account of a book)


	Type

	Account










	
children

	the list of the children accounts


	Type

	list of Account










	
splits

	the list of the splits linked to the account


	Type

	list of piecash.core.transaction.Split










	
lots

	the list of lots to which the account is linked


	Type

	list of piecash.business.Lot










	
book

	the book if the account is the root account (else None)


	Type

	piecash.core.book.Book










	
budget_amounts

	list of budget amounts of the account


	Type

	list of piecash.budget.BudgetAmount










	
scheduled_transaction

	scheduled transaction linked to the account


	Type

	piecash.core.transaction.ScheduledTransaction










	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation






	
observe_commodity(key, value)[source]

	Ensure update of commodity_scu when commodity is changed






	
get_balance(recurse=True, commodity=None, natural_sign=True, at_date=None)[source]

	Returns the balance of the account (including its children accounts if recurse=True)
expressed in account’s commodity/currency.
If this is a stock/fund account, it will return the number of shares held.
If this is a currency account, it will be in account’s currency.
In case of recursion, the commodity of children accounts will be transformed to the commodity of the father account using the latest price
(if no price is available to convert , it is considered as 0).
If natural_sign is True, the sign of the balance is reverted for the account with type {‘LIABILITY’, ‘PAYABLE’, ‘CREDIT’, ‘INCOME’, ‘EQUITY’}


	
recurse

	True if the balance should include children accounts (default to True)


	Type

	bool [https://docs.python.org/3/library/functions.html#bool], optional










	
commodity

	the currency into which to get the balance (default to None, i.e. the currency of the account)


	Type

	piecash.core.commodity.Commodity










	
natural_sign

	True if the balance sign is reversed for accounts of type {‘LIABILITY’, ‘PAYABLE’, ‘CREDIT’, ‘INCOME’, ‘EQUITY’} (default to True)


	Type

	bool [https://docs.python.org/3/library/functions.html#bool], optional










	
at_date

	the sum() balance of the account at a given date based on transaction post date


	Type

	datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]










	Returns

	the balance of the account

















            

          

      

      

    

  

    
      
          
            
  
piecash.core.book module


	
class piecash.core.book.Book(root_account=None, root_template=None)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A Book represents a GnuCash document. It is created through one of the two factory functions
create_book() and open_book().

Canonical use is as a context manager like (the book is automatically closed at the end of the with block):

with create_book() as book:
    ...






Note

If you do not use the context manager, do not forget to close the session explicitly (book.close())
to release any lock on the file/DB.



The book puts at disposal several attributes to access the main objects of the GnuCash document:

# to get the book and the root_account
ra = book.root_account

# to get the list of accounts, commodities or transactions
for acc in book.accounts:  # or book.commodities or book.transactions
    # do something with acc

# to get a specific element of these lists
EUR = book.commodities(namespace="CURRENCY", mnemonic="EUR")

# to get a list of all objects of some class (even non core classes)
budgets = book.get(Budget)
# or a specific object
budget = book.get(Budget, name="my first budget")





You can check a session has changes (new, deleted, changed objects) by getting the book.is_saved property.
To save or cancel changes, use book.save() or book.cancel():

# save a session if it is no saved (saving a unchanged session is a no-op)
if not book.is_saved:
    book.save()






	
root_account

	the root account of the book


	Type

	piecash.core.account.Account










	
root_template

	the root template of the book (usage not yet clear…)


	Type

	piecash.core.account.Account










	
default_currency

	the currency of the root account (=default currency of the book)


	Type

	piecash.core.commodity.Commodity










	
uri

	connection string of the book (set by the GncSession when accessing the book)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
session

	the sqlalchemy session encapsulating the book


	Type

	sqlalchemy.orm.session.Session










	
use_trading_accounts

	true if option “Use trading accounts” is enabled


	Type

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










	
use_split_action_field

	true if option “Use Split Action Field for Number” is enabled


	Type

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










	
RO_threshold_day

	value of Day Threshold for Read-Only Transactions (red line)


	Type

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










	
control_mode

	list of allowed non-standard operations like : “allow-root-subaccounts”


	Type

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










	
counter_customer

	counter for piecash.business.person.Customer id (link to slot “counters/gncCustomer”)


	Type

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










	
counter_vendor

	counter for piecash.business.person.Vendor id (link to slot “counters/gncVendor”)


	Type

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










	
counter_employee

	counter for piecash.business.person.Employee id (link to slot “counters/gncEmployee”)


	Type

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










	
counter_invoice

	counter for piecash.business.invoice.Invoice id (link to slot “counters/gncInvoice”)


	Type

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










	
counter_job

	counter for piecash.business.invoice.Job id (link to slot “counters/gncJob”)


	Type

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










	
counter_bill

	counter for piecash.business.invoice.Bill id (link to slot “counters/gncBill”)


	Type

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










	
counter_exp_voucher

	counter for piecash.business.invoice.Invoice id (link to slot “counters/gncExpVoucher”)


	Type

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










	
counter_order

	counter for piecash.business.invoice.Order id (link to slot “counters/gncOrder”)


	Type

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










	
business_company_phone

	phone number of book company (link to slit “options/Business/Company Phone Number”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_email

	email of book company (link to slit “options/Business/Company Email Address”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_contact

	contact person of book company (link to slit “options/Business/Company Contact Person”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_ID

	ID of book company (link to slit “options/Business/Company ID”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_name

	name of book company (link to slit “options/Business/Company Name”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_address

	address of book company (link to slit “options/Business/Company Address”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
business_company_website

	website URL of book company (link to slit “options/Business/Company Website URL”)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
validate()[source]

	This must be reimplemented for object requiring validation






	
static track_dirty(session, flush_context, instances)[source]

	Record in session._all_changes the objects that have been modified before each flush






	
trading_account(cdty)[source]

	Return the trading account related to the commodity. If it does not exist and the option
“Use Trading Accounts” is enabled, create it on the fly






	
add(obj)[source]

	Add an object to the book (to be used if object not linked in any way to the book)






	
delete(obj)[source]

	Delete an object from the book (to remove permanently an object)






	
save()[source]

	Save the changes to the file/DB (=commit transaction)






	
flush()[source]

	Flush the book






	
cancel()[source]

	Cancel all the changes that have not been saved (=rollback transaction)






	
property is_saved

	Are all the changes saved to the file/DB?

You can check a session has changes (new, deleted, changed objects)
by getting the book.is_saved property.






	
close()[source]

	Close a session. Any changes not yet saved are rolled back. Any lock on the file/DB is released.






	
get(cls, **kwargs)[source]

	Generic getter for a GnuCash object in the GncSession. If no kwargs is given, it returns the list of all
objects of type cls (uses the sqlalchemy session.query(cls).all()).
Otherwise, it gets the unique object which attributes match the kwargs
(uses the sqlalchemy session.query(cls).filter_by(**kwargs).one() underneath):

# to get the first account with name="Income"
inc_account = session.get(Account, name="Income")

# to get all accounts
accs = session.get(Account)






	Parameters

	
	cls (class) – the class of the object to retrieve (Account, Price, Budget,…)


	kwargs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – the attributes to filter on






	Returns

	the unique object if it exists, raises exceptions otherwise



	Return type

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










	
property transactions

	gives easy access to all transactions in the book through a piecash.model_common.CallableList
of piecash.core.transaction.Transaction






	
property splits

	gives easy access to all splits in the book through a piecash.model_common.CallableList
of piecash.core.transaction.Split






	
property accounts

	gives easy access to all accounts in the book through a piecash.model_common.CallableList
of piecash.core.account.Account






	
property commodities

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.core.commodity.Commodity






	
property invoices

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.core.commodity.Commodity






	
property currencies

	gives easy access to all currencies in the book through a piecash.model_common.CallableList
of piecash.core.commodity.Commodity






	
property prices

	gives easy access to all prices in the book through a piecash.model_common.CallableList
of piecash.core.commodity.Price






	
property customers

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.business.people.Customer






	
property vendors

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.business.people.Vendor






	
property employees

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.business.people.Employee






	
property taxtables

	gives easy access to all commodities in the book through a piecash.model_common.CallableList
of piecash.business.tax.Taxtable






	
property query

	proxy for the query function of the underlying sqlalchemy session






	
splits_df(additional_fields=None)[source]

	Return a pandas DataFrame with all splits (piecash.core.commodity.Split) from the book


	Parameters

	list [https://docs.python.org/3/library/stdtypes.html#list]



	Returns

	pandas.DataFrame










	
prices_df()[source]

	Return a pandas DataFrame with all prices (piecash.core.commodity.Price) from the book


	Returns

	pandas.DataFrame

















            

          

      

      

    

  

    
      
          
            
  
piecash.core.commodity module


	
exception piecash.core.commodity.GncCommodityError[source]

	Bases: piecash._common.GnucashException






	
exception piecash.core.commodity.GncPriceError[source]

	Bases: piecash._common.GnucashException






	
class piecash.core.commodity.Price(commodity, currency, date, value, type='unknown', source='user:price')[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A single Price for a commodity.


	
commodity

	commodity to which the Price relates


	Type

	Commodity










	
currency

	currency in which the Price is expressed


	Type

	Commodity










	
date

	date object representing the day at which the price is relevant


	Type

	datetime.date [https://docs.python.org/3/library/datetime.html#datetime.date]










	
source

	source of the price


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
type

	last, ask, bid, unknown, nav


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
value

	the price itself


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation










	
class piecash.core.commodity.Commodity(namespace, mnemonic, fullname, fraction=100, cusip='', quote_flag=0, quote_source=None, quote_tz='', book=None)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Commodity.


	
cusip

	cusip code


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
fraction

	minimal unit of the commodity (e.g. 100 for 1/100)


	Type

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










	
namespace

	CURRENCY for currencies, otherwise any string to group multiple commodities together


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
mnemonic

	the ISO symbol for a currency or the stock symbol for stocks (used for online quotes)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
quote_flag

	1 if piecash/GnuCash quotes will retrieve online quotes for the commodity


	Type

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










	
quote_source

	the quote source for GnuCash (piecash always use yahoo for stock and quandl for currencies


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
quote_tz

	the timezone to assign on the online quotes


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
base_currency

	The base_currency for a commodity:


	if the commodity is a currency, returns the “default currency” of the book (ie the one of the root_account)


	if the commodity is not a currency, returns the currency encoded in the quoted_currency slot





	Type

	Commodity










	
accounts

	list of accounts which have the commodity as commodity


	Type

	list of piecash.core.account.Account










	
transactions

	list of transactions which have the commodity as currency


	Type

	list of piecash.core.transaction.Transaction










	
prices

	iterator on prices related to the commodity (it is a sqlalchemy query underneath)


	Type

	iterator of Price










	
currency_conversion(currency)[source]

	Return the latest conversion factor to convert self to currency


	
currency

	the currency to which the Price need to be converted


	Type

	piecash.core.commodity.Commodity










	Returns

	a Decimal that can be multiplied by an amount expressed in self.commodity to get an amount expressed in currency



	Raises

	GncConversionError – not possible to convert self to the currency










	
update_prices(start_date=None)[source]

	Retrieve online prices for the commodity:


	for currencies, it will get from quandl the exchange rates between the currency and its base_currency


	for stocks, it will get from yahoo the daily closing prices expressed in its base_currency





	Parameters

	
	start_date (datetime.date [https://docs.python.org/3/library/datetime.html#datetime.date]) – prices will be updated as of the start_date. If None, start_date is today


	7 days. (-) – 









Note

if prices are already available in the GnuCash file, the function will only retrieve prices as of the
max(start_date, last quoted price date)




Todo

add some frequency to retrieve prices only every X (week, month, …)








	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation













            

          

      

      

    

  

    
      
          
            
  
piecash.core.currency_ISO module


	
class piecash.core.currency_ISO.ISO_type(country, currency, mnemonic, cusip, fraction)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
property country

	Alias for field number 0






	
property currency

	Alias for field number 1






	
property cusip

	Alias for field number 3






	
property fraction

	Alias for field number 4






	
property mnemonic

	Alias for field number 2













            

          

      

      

    

  

    
      
          
            
  
piecash.core.factories module


	
piecash.core.factories.create_stock_accounts(cdty, broker_account, income_account=None, income_account_types='D/CL/I')[source]

	Create the multiple accounts used to track a single stock, ie:


	broker_account/stock.mnemonic




and the following accounts depending on the income_account_types argument


	D = Income/Dividend Income/stock.mnemonic


	CL = Income/Cap Gain (Long)/stock.mnemonic


	CS = Income/Cap Gain (Short)/stock.mnemonic


	I = Income/Interest Income/stock.mnemonic





	Parameters

	
	broker_account (piecash.core.account.Account) – the broker account where the account holding


	stock is to be created (the) – 


	income_account (piecash.core.account.Account) – the income account where the accounts holding


	income related to the stock are to be created (the) – 


	income_account_types (str [https://docs.python.org/3/library/stdtypes.html#str]) – “/” separated codes to drive the creation of income accounts






	Returns

	a tuple with the account under the broker_account where the stock is held
and the list of income accounts.



	Return type

	piecash.core.account.Account










	
piecash.core.factories.create_currency_from_ISO(isocode)[source]

	Factory function to create a new currency from its ISO code


	Parameters

	isocode (str [https://docs.python.org/3/library/stdtypes.html#str]) – the ISO code of the currency (e.g. EUR for the euro)



	Returns

	the currency as a commodity object



	Return type

	Commodity










	
piecash.core.factories.create_stock_from_symbol(symbol, book=None)[source]

	Factory function to create a new stock from its symbol. The ISO code of the quoted currency of the stock is
stored in the slot “quoted_currency”.


	Parameters

	symbol (str [https://docs.python.org/3/library/stdtypes.html#str]) – the symbol for the stock (e.g. YHOO for the Yahoo! stock)



	Returns

	the stock as a commodity object



	Return type

	Commodity






Note

The information is gathered from the yahoo-finance package
The default currency in which the quote is traded is stored in a slot ‘quoted_currency’




Todo

use ‘select * from yahoo.finance.sectors’ and ‘select * from yahoo.finance.industry where id =”sector_id”’
to retrieve name of stocks and allow therefore the creation of a stock by giving its “stock name” (or part of it).
This could also be used to retrieve all symbols related to the same company











            

          

      

      

    

  

    
      
          
            
  
piecash.core.session module


	
class piecash.core.session.Version(table_name, table_version)[source]

	Bases: sqlalchemy.ext.declarative.api.DeclarativeBase

The declarative class for the ‘versions’ table.


	
table_version

	The version for the table










	
piecash.core.session.build_uri(sqlite_file=None, uri_conn=None, db_type=None, db_user=None, db_password=None, db_name=None, db_host=None, db_port=None, check_same_thread=True)[source]

	Create the connection string in function of some choices.


	Parameters

	
	sqlite_file (str [https://docs.python.org/3/library/stdtypes.html#str]) – a path to an sqlite3 file (only used if uri_conn is None)


	uri_conn (str [https://docs.python.org/3/library/stdtypes.html#str]) – a sqlalchemy connection string


	db_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of database in [“postgres”,”mysql”]


	db_user (str [https://docs.python.org/3/library/stdtypes.html#str]) – username of database


	db_password (str [https://docs.python.org/3/library/stdtypes.html#str]) – password for the use of database


	db_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of database


	db_host (str [https://docs.python.org/3/library/stdtypes.html#str]) – host of database


	db_port (int [https://docs.python.org/3/library/functions.html#int]) – port of database


	check_same_thread (bool [https://docs.python.org/3/library/functions.html#bool]) – sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/… but read first https://docs.python.org/3/library/sqlite3.html)






	Returns

	the connection string



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
piecash.core.session.create_book(sqlite_file=None, uri_conn=None, currency='EUR', overwrite=False, keep_foreign_keys=False, db_type=None, db_user=None, db_password=None, db_name=None, db_host=None, db_port=None, check_same_thread=True, pg_template='template0', **kwargs)[source]

	Create a new empty GnuCash book. If both sqlite_file and uri_conn are None, then an “in memory” sqlite book is created.


	Parameters

	
	sqlite_file (str [https://docs.python.org/3/library/stdtypes.html#str]) – a path to an sqlite3 file (only used if uri_conn is None)


	uri_conn (str [https://docs.python.org/3/library/stdtypes.html#str]) – a sqlalchemy connection string


	currency (str [https://docs.python.org/3/library/stdtypes.html#str]) – the ISO symbol of the default currency of the book


	overwrite (bool [https://docs.python.org/3/library/functions.html#bool]) – True if book should be deleted and recreated if it exists already


	keep_foreign_keys (bool [https://docs.python.org/3/library/functions.html#bool]) – True if the foreign keys should be kept (may not work at all with GnuCash)


	db_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of database in [“postgres”,”mysql”]


	db_user (str [https://docs.python.org/3/library/stdtypes.html#str]) – username of database


	db_password (str [https://docs.python.org/3/library/stdtypes.html#str]) – password for the use of database


	db_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of database


	db_host (str [https://docs.python.org/3/library/stdtypes.html#str]) – host of database


	db_port (int [https://docs.python.org/3/library/functions.html#int]) – port of database


	check_same_thread (bool [https://docs.python.org/3/library/functions.html#bool]) – sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/… but read first https://docs.python.org/3/library/sqlite3.html)


	pg_template (str [https://docs.python.org/3/library/stdtypes.html#str]) – the postgres template to use when creating the database. One of template1 or template0 (default template0). Irrelevant for other databases than postgres.






	Returns

	the document as a gnucash session



	Return type

	GncSession



	Raises

	GnucashException – if document already exists and overwrite is False










	
piecash.core.session.open_book(sqlite_file=None, uri_conn=None, readonly=True, open_if_lock=False, do_backup=True, db_type=None, db_user=None, db_password=None, db_name=None, db_host=None, db_port=None, check_same_thread=True, check_exists=True, **kwargs)[source]

	Open an existing GnuCash book


	Parameters

	
	sqlite_file (str [https://docs.python.org/3/library/stdtypes.html#str]) – a path to an sqlite3 file (only used if uri_conn is None)


	uri_conn (str [https://docs.python.org/3/library/stdtypes.html#str]) – a sqlalchemy connection string


	readonly (bool [https://docs.python.org/3/library/functions.html#bool]) – open the file as readonly (useful to play with and avoid any unwanted save)


	open_if_lock (bool [https://docs.python.org/3/library/functions.html#bool]) – open the file even if it is locked by another user
(using open_if_lock=True with readonly=False is not recommended)


	do_backup (bool [https://docs.python.org/3/library/functions.html#bool]) – do a backup if the file written in RW (i.e. readonly=False)
(this only works with the sqlite backend and copy the file with .{:%Y%m%d%H%M%S}.gnucash appended to it)


	db_type (str [https://docs.python.org/3/library/stdtypes.html#str]) – type of database in [“postgres”,”mysql”]


	db_user (str [https://docs.python.org/3/library/stdtypes.html#str]) – username of database


	db_password (str [https://docs.python.org/3/library/stdtypes.html#str]) – password for the use of database


	db_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of database


	db_host (str [https://docs.python.org/3/library/stdtypes.html#str]) – host of database


	db_port (str [https://docs.python.org/3/library/stdtypes.html#str]) – port of database


	check_same_thread (bool [https://docs.python.org/3/library/functions.html#bool]) – sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/… but read first https://docs.python.org/3/library/sqlite3.html)


	check_exists (bool [https://docs.python.org/3/library/functions.html#bool]) – check if the database exists before connecting






	Returns

	the document as a gnucash session



	Return type

	GncSession



	Raises

	
	GnucashException – if the document does not exist


	GnucashException – if there is a lock on the file and open_if_lock is False













	
piecash.core.session.adapt_session(session, book, readonly)[source]

	Change the SA session object to add some features.


	Parameters

	
	session – the SA session object that will be modified in place


	book – the gnucash singleton book linked to the SA session


	readonly – True if the session should not allow commits.






	Returns

	













            

          

      

      

    

  

    
      
          
            
  
piecash.core.transaction module


	
class piecash.core.transaction.Split(account, value, quantity=None, transaction=None, memo='', action='', reconcile_date=None, reconcile_state='n', lot=None)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Split.


Note

A split used in a scheduled transaction has its main attributes in form of slots.




	
transaction

	transaction of the split


	Type

	piecash.core.transaction.Transaction










	
account

	account of the split


	Type

	piecash.core.account.Account










	
lot

	lot to which the split pertains


	Type

	piecash.business.Lot










	
memo

	memo of the split


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
value

	amount express in the currency of the transaction of the split


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
quantity

	amount express in the commodity of the account of the split


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
reconcile_state

	‘n’, ‘c’ or ‘y’


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
reconcile_date

	time


	Type

	datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]










	
action

	describe the type of action behind the split (free form string but with dropdown in the GUI


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation










	
class piecash.core.transaction.Transaction(currency, description='', notes=None, splits=None, enter_date=None, post_date=None, num='')[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Transaction.


	
currency

	currency of the transaction. This attribute is
write-once (i.e. one cannot change it after being set)


	Type

	piecash.core.commodity.Commodity










	
description

	description of the transaction


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
enter_date

	datetimetime at which transaction is entered


	Type

	datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]










	
post_date

	day on which transaction is posted


	Type

	datetime.date [https://docs.python.org/3/library/datetime.html#datetime.date]










	
num

	user provided transaction number


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
splits

	list of the splits of the transaction


	Type

	list of Split










	
scheduled_transaction

	scheduled transaction behind the transaction


	Type

	ScheduledTransaction










	
notes

	notes on the transaction (provided via a slot)


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation






	
calculate_imbalances()[source]

	Calculate value and quantity imbalances of a transaction










	
class piecash.core.transaction.ScheduledTransaction(*args, **kwargs)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Scheduled Transaction.


	Attributes
	adv_creation (int) : days to create in advance (0 if disabled)
adv_notify (int) : days to notify in advance (0 if disabled)
auto_create (bool) :
auto_notify (bool) :
enabled (bool) :
start_date (datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]) : date to start the scheduled transaction
last_occur (datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]) : date of last occurence of the schedule transaction
end_date (datetime.datetime [https://docs.python.org/3/library/datetime.html#datetime.datetime]) : date to end the scheduled transaction (num/rem_occur should be 0)
instance_count (int) :
name (str) : name of the scheduled transaction
num_occur (int) : number of occurences in total (end_date should be null)
rem_occur (int) : number of remaining occurences (end_date should be null)
template_account (piecash.core.account.Account): template account of the transaction










	
class piecash.core.transaction.Lot(title, account, notes='', splits=None, is_closed=0)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Lot. Each lot is linked to an account. Splits in this account can be associated to a Lot. Whenever
the balance of the splits goes to 0, the Lot is closed (otherwise it is opened)


	
is_closed

	1 if lot is closed, 0 otherwise


	Type

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










	
account

	account of the Lot


	Type

	piecash.core.account.Account










	
splits

	splits associated to the Lot


	Type

	piecash.core.transaction.Split










	
object_to_validate(change)[source]

	yield the objects to validate when the object is modified (change=”new” “deleted” or “dirty”).

For instance, if the object is a Split, if it changes, we want to revalidate not the split
but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
and split.lot






	
validate()[source]

	This must be reimplemented for object requiring validation













            

          

      

      

    

  

    
      
          
            
  
piecash._common module


	
exception piecash._common.GnucashException[source]

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






	
exception piecash._common.GncNoActiveSession[source]

	Bases: piecash._common.GnucashException






	
exception piecash._common.GncValidationError[source]

	Bases: piecash._common.GnucashException






	
exception piecash._common.GncImbalanceError[source]

	Bases: piecash._common.GncValidationError






	
exception piecash._common.GncConversionError[source]

	Bases: piecash._common.GnucashException






	
class piecash._common.Recurrence(*args, **kwargs)[source]

	Bases: sqlalchemy.ext.declarative.api.DeclarativeBase

Recurrence information for scheduled transactions


	
obj_guid

	link to the parent ScheduledTransaction record.


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
recurrence_mult

	Multiplier for the period type. Describes how many times
the period repeats for the next occurrence.


	Type

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










	
recurrence_period_type

	type or recurrence (monthly, daily).


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
recurrence_period_start

	the date the recurrence starts.


	Type

	date










	
recurrence_weekend_adjust

	adjustment to be made if the next occurrence
falls on weekend / non-working day.


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]














	
piecash._common.hybrid_property_gncnumeric(num_col, denom_col)[source]

	Return an hybrid_property handling a Decimal represented by a numerator and a
denominator column.
It assumes the python field related to the sqlcolumn is named as _sqlcolumn.


	Returns

	sqlalchemy.ext.hybrid.hybrid_property










	
class piecash._common.CallableList(*args)[source]

	Bases: list [https://docs.python.org/3/library/stdtypes.html#list]

A simple class (inherited from list) allowing to retrieve a given list element with a filter on an attribute.

It can be used as the collection_class of a sqlalchemy relationship or to wrap any list (see examples
in piecash.core.session.GncSession)


	
get(**kwargs)

	Return the first element of the list that has attributes matching the kwargs dict. The get method is
an alias for this method.

To be used as:

l(mnemonic="EUR", namespace="CURRENCY")














	
piecash._common.get_system_currency_mnemonic()[source]

	Returns the mnemonic of the locale currency (and EUR if not defined).

At the target, it could also look in Gnucash configuration/registry to see if the user
has chosen another default currency.









            

          

      

      

    

  

    
      
          
            
  
piecash._declbase module





            

          

      

      

    

  

    
      
          
            
  
piecash.budget module


	
class piecash.budget.Budget(*args, **kwargs)[source]

	Bases: piecash._declbase.DeclarativeBaseGuid

A GnuCash Budget


	
name

	name of the budget


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
description

	description of the budget


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
amounts

	list of amounts per account


	Type

	list of piecash.budget.BudgetAmount














	
class piecash.budget.BudgetAmount(*args, **kwargs)[source]

	Bases: sqlalchemy.ext.declarative.api.DeclarativeBase

A GnuCash BudgetAmount


	
amount

	the budgeted amount


	Type

	decimal.Decimal [https://docs.python.org/3/library/decimal.html#decimal.Decimal]










	
account

	the budgeted account


	Type

	piecash.core.account.Account










	
budget

	the budget of the amount


	Type

	Budget

















            

          

      

      

    

  

    
      
          
            
  
piecash.kvp module


	
class piecash.kvp.KVP_Type(value)[source]

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

An enumeration.






	
class piecash.kvp.SlotType(*args, **kwargs)[source]

	Bases: sqlalchemy.sql.type_api.TypeDecorator

Used to customise the DateTime type for sqlite (ie without the separators as in gnucash


	
impl

	alias of sqlalchemy.sql.sqltypes.INTEGER






	
process_bind_param(value, dialect)[source]

	Receive a bound parameter value to be converted.

Subclasses override this method to return the
value that should be passed along to the underlying
TypeEngine object, and from there to the
DBAPI execute() method.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.

This operation should be designed with the reverse operation
in mind, which would be the process_result_value method of
this class.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.













	
process_result_value(value, dialect)[source]

	Receive a result-row column value to be converted.

Subclasses should implement this method to operate on data
fetched from the database.

Subclasses override this method to return the
value that should be passed back to the application,
given a value that is already processed by
the underlying TypeEngine object, originally
from the DBAPI cursor method fetchone() or similar.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.








This operation should be designed to be reversible by
the “process_bind_param” method of this class.













            

          

      

      

    

  

    
      
          
            
  
piecash.ledger module





            

          

      

      

    

  

    
      
          
            
  
piecash.metadata module

Project metadata

Information describing the project.





            

          

      

      

    

  

    
      
          
            
  
piecash.sa_extra module


	
piecash.sa_extra.compile_datetime(element, compiler, **kw)[source]

	data type for the date field

note: it went from TEXT(14) in 2.6 to TEXT(19) in 2.8 to accommodate
for the new ISO format of date in sqlite






	
piecash.sa_extra.mapped_to_slot_property(col, slot_name, slot_transform=<function <lambda>>)[source]

	Assume the attribute in the class as the same name as the table column with “_” prepended






	
piecash.sa_extra.pure_slot_property(slot_name, slot_transform=<function <lambda>>, ignore_invalid_slot=False)[source]

	Create a property (class must have slots) that maps to a slot


	Parameters

	
	slot_name – name of the slot


	slot_transform – transformation to operate before assigning value


	ignore_invalid_slot – True if incorrect values (usually due to deleted data)
should be converted to None






	Returns

	










	
piecash.sa_extra.get_foreign_keys(metadata, engine)[source]

	Retrieve all foreign keys from metadata bound to an engine
:param metadata:
:param engine:
:return:






	
class piecash.sa_extra.ChoiceType(choices, **kw)[source]

	Bases: sqlalchemy.sql.type_api.TypeDecorator


	
process_bind_param(value, dialect)[source]

	Receive a bound parameter value to be converted.

Subclasses override this method to return the
value that should be passed along to the underlying
TypeEngine object, and from there to the
DBAPI execute() method.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.

This operation should be designed with the reverse operation
in mind, which would be the process_result_value method of
this class.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.













	
process_result_value(value, dialect)[source]

	Receive a result-row column value to be converted.

Subclasses should implement this method to operate on data
fetched from the database.

Subclasses override this method to return the
value that should be passed back to the application,
given a value that is already processed by
the underlying TypeEngine object, originally
from the DBAPI cursor method fetchone() or similar.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.








This operation should be designed to be reversible by
the “process_bind_param” method of this class.













            

          

      

      

    

  

    
      
          
            
  
GnuCash SQL Object model and schema

A clear documentation of the SQL schema (tables, columns, relationships) and the implicit semantic (invariants that should
be always satisfied, logic to apply in ambiguous/corner cases) is critical for piecash to



	ensure data integrity (when creating new objects and/or modifying/deleting existing objects)


	ensure compatibility in semantic with the official GnuCash application








Warning

This document explains what the author understands in these domains. It is not the reference documentation, please refer
to the official GnuCash documentation for this.




Warning

Disclaimer : piecash primary focus is on reading GnuCash books and creating new Core objects.
Creating other objects than the core objects, modifying existing objects attributes or relationships and deleting
objects can be done through piecash but at the user’s own risk (backup your books before doing any of such modifications)




Schema

The following SQL schema has been generated by sadisplay (https://pypi.python.org/pypi/sadisplay) on a GnuCash book
generated by piecash on the MySQL backend with the option keep_foreign_keys (the official GnuCash schema does not define
foreign keys):

[image: _images/schema.png]



Days, times, dates & datetimes

The use of date and time in GnuCash is somewhat complicated (mainly due to legacy reasons).
This chapter described how days and time are encoded in the different tables. For each table.field,
the DB type and the PIECASH type are given (DATE = day, DATETIME = day + time) as well as the representation
in SQL. All examples are based on a local time in CET (central european time) and for the 11 feb 2018.


	prices.date
	
DATETIME -> DAY = YYYY-MM-DD 00:00:00 LT expressed as UTC (e.g. 20180210230000) if price entered via the price editor

DATETIME -> DAY = YYYY-MM-DD 10:59:00 UTC (e.g. 20180211105900) if price generated via a transaction

DATETIME -> DAY = ??? (To be completed)) if price retrieved via Finance:Quote





	transactions.post_date
	DATETIME -> DAY = YYYY-MM-DD 10:59:00 UTC (e.g. 20180211105900)
In the slots, the date-posted stores the post_date as a day (e.g. 20180211)



	transactions.enter_date
	DATETIME -> DATETIME = YYYY-MM-DD hh:mm:ss UTC (e.g. 20180211123036)



	splits.reconcile_date
	DATETIME -> DAY = 1970-01-01 00:00:00 UTC if not applicable (19700101000000)
DATETIME -> DAY = YYYY-MM-DD 23:59:59 LT expressed as UTC (e.g. 20180211225959)
In the slots, the reconcile-info/last-date stored and int64 representing the timestamp of the last post_date (e.g. 1518389999 ~ 20180211105900)



	schedxactions.start_date, schedxactions.end_date, schedxactions.last_occur
	DAY -> DAY = YYYY-MM-DD








Core objects

There are 5 core objects in GnuCash  : Book, Commodity, Account, Transaction, Split.
An additional object, the Price, is strongly linked to the Commodity and is used in reports and for display (for instance, to convert all accounts balance
in the default currency). While not as core as the others, it is an essential piece of functionality for anyone using
GnuCash to track a stock portfolio value or multi-currency book.


Note

A priori, all these objects are all “create once, never change” objects. Changing some fields of an object may lead to
complex renormalisation procedures. Deleting some objects may lead to complex cascade changes/renormalisation procedures.
In this respect, it is important to either avoid changes/deletions or to have clear invariants that should stay true at any time.




Book

The Book is the object model representing a GnuCash document. It has a link to the root account, the account at the
root of the tree structure.


Fields


	root_account (mandatory)
	The account at the root of the tree structure



	root_template (mandatory)
	Use to attach split from template/scheduled transactions








Invariant



	one (and only one) Book per GnuCash document












Commodity

A Commodity is either a currency (€, $, …) or a commodity/stock that can be stored in/traded through an Account.

The Commodity object is used in two different (but related) contexts.



	each Account should specify the Commodity it handles/stores. For usual accounts (Savings, Expenses, etc), the Commodity
is a currency. For trading accounts, the Commodity is usually a stock (AMZN, etc).
In this role, each commodity (be it a stock or a currency) can have Prices attached to it that give the value of the
commodity expressed in a given currency.


	each Transaction should specify the Currency which is used to balance itself.








Fields


	namespace (mandatory)
	A string representing the group/class of the commodity. All commodities that are currencies should have ‘CURRENCY’ as
namespace. Non currency commodities should have other groups.



	mnemonic (mandatory)
	The symbol/stock sticker of the commodity (relevant for online download of quotes)



	fullname
	The full name for the commodity. Besides the fullname, there is a “calculated property” unique_name equal to “namespace::mnemonic”



	cusip
	unique code for the commodity



	fraction
	The smallest unit that can be accounted for (for a currency, this is equivalent to the scu, the smallest currency unit)
This is essentially used for a) display and b) roundings



	quote_flag
	True if Prices for the commodity should be retrieved for the given stock. This is used by the “quote download” functionnality.



	quote_source
	The source for online download of quotes








Invariant



	a currency commodity has namespace==’CURRENCY’


	only currencies referenced by accounts or commodities are stored in the table ‘commodities’ (the complete list of
currencies is available within the GnuCash application)


	a stock commodity has namespace!=’CURRENCY’












Account

An account tracks some commodity for some business purpose. Changes in the commodity amounts are modelled through Splits
(see Transaction & Splits).


Fields


	type (mandatory)
	the type of the account as string



	commodity (mandatory)
	The commodity that is handled by the account



	parent (almost mandatory)
	the parent account to which the account is attached. All accounts but the root_account should have a parent account.



	commodity_scu (mandatory)
	The smallest currency/commodity unit is similar to the fraction of a commodity. It is the smallest amount of the commodity
that is tracked in the account. If it is different than the fraction of the commodity to which the account is linked,
the field non_std_scu is set to 1 (otherwise the latter is set to 0).



	name
	self-explanatory



	description
	self-explanatory



	placeholder
	if True/1, the account cannot be involved in transactions through splits (ie it can only be the parent of other accounts).
if False/0, the account can have Splits referring to it (as well as be the parent of other accounts).
This field, if True, is also stored as a Slot under the key “placeholder” as a string “true”.



	hidden
	if True/1, the account will not be displayed in the GnuCash GUI Accounts tab and can be easily excluded from GnuCash GUI Reports.
if False/0, the account will be displayed in the GnuCash GUI Accounts tab.








Invariant



	if placeholder, no new splits can be created/changed (like a “freeze”)


	only two accounts can have type ROOT (the root_account and the root_template of the book).


	the type of an account is constrained by the type of the parent account


	trading account are used when the option “use trading accounts” is enabled












Transaction & Splits

The transaction represents movement of money between accounts expressed in a given currency (the currency of the transaction).
The transaction is modelled through a set of Splits (2 or more).
Each Split is linked to an Account and gives the increase/decrease in units of the account commodity (quantity)
related to the transaction as well as the equivalent amount in currency (value).
For a given transaction, the sum of the split expressed in the currency (value) should be balanced.


Fields for Transaction


	currency (mandatory)
	The currency of the transaction



	num (optional)
	A transaction number (only used for information)



	post_date (mandatory)
	self-explanatory. This field is also stored as a slot under the date-posted key (as a date instead of a time)



	enter_date (mandatory)
	self-explanatory



	description (mandatory)
	self-explanatory








Fields for Split


	tx (mandatory)
	the transaction of the split



	account (mandatory)
	the account to which the split refers to



	value (mandatory)
	the value of the split expressed in the currency of the transaction



	quantity (mandatory)
	the change in quantity of the account expressed in the commodity of the account



	reconcile information
	(Descriptions from official help manual.)


	n - Default status when a transaction is created


	c - Cleared. Status may be assigned either manually or by an import process.


	y - Status assigned solely by the reconciliation process. Places limits optionally requiring confirmation on editing fields in that line of a transaction.


	f - Frozen. Not implemented at this time


	v - Voided. Status is assigned or released manually and applies to every line in the transaction. It hides most of the transaction details but does not delete them. When a transaction is voided a reason entry is required that appears to the right of the description. (Note: There appears to be no way to actually view the reason in the GnuCash GUI at the moment.)






	lot
	reference to the lot (to be investigated)








Invariant



	the sum of the value on all splits in a transaction should = 0 (transaction is balanced). If it is not the case, the
GnuCash application create automatically an extra Split entry towards the Account Imbalance-XXX (with XXX the currency
of the transaction)


	the value and quantity fields are expressed as numerator / denominator. The denominator of the value should be
the same as the fraction of the currency. The denominator of the quantity should be the same as the commodity_scu of
the account.


	the currency of a transaction is the currency of the account into which it is created in the GUI


	if “use trading accounts” is enabled then the sum of quantities per commodity should also be balanced. This is done thanks
to the automatic creation of splits with trading accounts (of type TRADING)


	the reconcile field in all splits in a transaction that is voided are set to v


	a voided transaction has 4 associated slots with obj_guid equal to the transaction’s guid and slot_type 4:


	name: notes, string_val: Voided transaction


	name: trans-read-only, string_val: Transaction Voided


	name: void-reason, string_val: <user-supplied reason string>


	name: void-time, string_val: date as string in format YYYY-MM-DD HH:mm:ss.nnnnnn pZZZZ where n represents milliseconds, p is an optionally present minus sign, and ZZZZ is GMT offset in HHmm format.






	a voided split has 2 nearly identical associated slots with obj_guid equal to the split’s guid and slot_type 3:


	name: void-former-amount, numeric_val_num/numeric_val_denom: the value of the voided split


	name: void-former-value, numeric_val_num/numeric_val_denom: the value of the voided split
















Price

The Price represent the value of a commodity in a given currency at some time.

It is used for exchange rates and stock valuation.


Fields


	commodity (mandatory)
	the commodity related to the Price



	currency (mandatory)
	The currency of the Price



	date (mandatory)
	self-explanatory (expressed in UTC)



	value (mandatory)
	the value in currency of the commodity








Invariant



	the value is expressed as numerator / denominator. The denominator of the value should be
the same as the fraction of the currency.

















            

          

      

      

    

  

    
      
          
            
  
Resources

This page lists resources related to GnuCash, and more specifically, to the use of Python for GnuCash.


GnuCash links


	The official GnuCash page : http://www.gnucash.org/


	The official python bindings : http://wiki.gnucash.org/wiki/Python_Bindings (wiki)
and http://svn.gnucash.org/docs/head/python_bindings_page.html (svn)







Web resources


	List (XML) of currencies with their ISO code : http://www.currency-iso.org/dam/downloads/table_a1.xml


	Quandl (for exchange rates) : http://www.quandl.com


	Yahoo! query language : https://developer.yahoo.com/yql/console/







Blogs & discussions


	Gitter chat room for developers and users: https://gitter.im/sdementen/piecash


	blog with GnuCash/python links (not 100% correct): http://wideopenstudy.blogspot.be/search/label/GnuCash


	on timezone in GnuCash: http://do-the-right-things.blogspot.be/2013/11/caveats-in-using-gnucash-time-zone.html


	Google search on python in user mailing list: python site:http://lists.gnucash.org/pipermail/gnucash-user” python [https://www.google.be/search?hl=en&as_q=python&as_epq=&as_oq=&as_eq=&as_nlo=&as_nhi=&lr=&cr=&as_qdr=all&as_sitesearch=http%3A%2F%2Flists.gnucash.org%2Fpipermail%2Fgnucash-user&as_occt=any&safe=images&tbs=&as_filetype=&as_rights=]


	Google search on python in devel mailing list: python site:http://lists.gnucash.org/pipermail/gnucash-devel” python [https://www.google.be/search?hl=en&as_q=python&as_epq=&as_oq=&as_eq=&as_nlo=&as_nhi=&lr=&cr=&as_qdr=all&as_sitesearch=http%3A%2F%2Flists.gnucash.org%2Fpipermail%2Fgnucash-devel&as_occt=any&safe=images&tbs=&as_filetype=&as_rights=]







Github projects related to GnuCash



	Projects per language








Python links


	cross compilation of python executable from Linux to Windows :
http://milkator.wordpress.com/2014/07/19/windows-executable-from-python-developing-in-ubuntu/


	SQLAlchemy page: http://www.sqlalchemy.org/







Threads used during the course of development


	sphinx error message:
http://stackoverflow.com/questions/15249340/warning-document-isnt-included-in-any-toctree-for-included-file







Thanks

None of this could be possible without :


	the GnuCash project, its core team of developers and its active community of users


	python and its packages amongst which sqlalchemy


	github, readthedocs and travis-ci for managing code, docs and testing










            

          

      

      

    

  

    
      
          
            
  
Projects per language

This page lists all projects found by searching ‘gnucash’ on github (generated on 2020-10-24 20:47:08) excluding mirrors of the gnucash repository. Projects with a ‘*’ are projects that have not been updated since 12 months.








	Language

	# of projects

	# of projects updated in last 12 months





	Python

	171

	50



	Unknown

	61

	16



	Java

	42

	13



	JavaScript

	25

	9



	Shell

	26

	6



	Dockerfile

	11

	5



	Go

	10

	4



	TypeScript

	6

	4



	C#

	11

	3



	Perl

	25

	3



	Ruby

	17

	3



	Dart

	3

	2



	Jupyter Notebook

	5

	2



	PHP

	16

	2



	Scheme

	15

	2



	Awk

	2

	1



	C++

	6

	1



	CSS

	1

	1



	HTML

	4

	1



	Inno Setup

	1

	1



	PLSQL

	1

	1



	R

	2

	1



	Rust

	1

	1



	Scala

	3

	1



	TSQL

	2

	1



	XSLT

	4

	1



	C

	8

	0



	Diff

	1

	0



	F#

	1

	0



	Gettext Catalog

	1

	0



	Groovy

	1

	0



	Haskell

	2

	0



	Perl6

	1

	0



	Roff

	1

	0



	SQLPL

	1

	0



	Swift

	1

	0



	Tcl

	1

	0



	Visual Basic

	1

	0







Python


	* accounting-reports [https://github.com/ebridges/accounting-reports] by ebridges (last commit on  2019-04-04)
	Accounting reports for GNUCash.



	* AceMoney-to-GnuCash [https://github.com/lowvoltage/AceMoney-to-GnuCash] by lowvoltage (last commit on  2015-01-11)
	A quick and dirty script to convert an AceMoney .XML into a GnuCash .XML



	alchemy [https://github.com/zmoog/alchemy] by zmoog (last commit on  2020-06-05)
	A very simple Gnucash-inspired web application



	* asset-allocation [https://github.com/MisterY/asset-allocation] by MisterY (last commit on  2019-06-03)
	Asset Allocation implementation in Python



	* bank_to_qif [https://github.com/engdan77/bank_to_qif] by engdan77 (last commit on  2019-01-27)
	Program for processing XML/XLS bank account exports into QIF-format supported by e.g. GnuCash developed in Python



	* BankCSVtoQif [https://github.com/niknow/BankCSVtoQif] by niknow (last commit on  2019-08-05)
	Converts csv files from a bank to qif and replaces descriptions and target accounts according to predefined customizable rules along the way. Intended to work as a tool for gnucash.



	* beancount2gnucash [https://github.com/wolfm89/beancount2gnucash] by wolfm89 (last commit on  2018-12-23)
	Convert Beancount ledger files to GnuCash compatible files



	* cookthebooks [https://github.com/colemannugent/cookthebooks] by colemannugent (last commit on  2017-11-13)
	A python3 based, gnucash to ledger converter



	* CSV-pre-processor-for-GnuCash [https://github.com/hughgliderpilot/CSV-pre-processor-for-GnuCash] by hughgliderpilot (last commit on  2019-08-16)
	Takes transaction CSV download from bank and adds Transfer Account column based on Description



	csv2cash [https://github.com/jrwrigh/csv2cash] by jrwrigh (last commit on  2020-07-13)
	Python package for importing CSV files to GNUCash



	* csv2mt940 [https://github.com/selva-di/csv2mt940] by selva-di (last commit on  2019-09-20)
	convert Sparda-West-csv to mt940 for gnucash import



	* django-openbudget [https://github.com/evandavey/django-openbudget] by evandavey (last commit on  2012-09-18)
	Simple django-based personal budgeting app that sources data from GNUCash sqlite data files



	dkb2qif [https://github.com/mzur/dkb2qif] by mzur (last commit on  2020-04-05)
	Convert a DKB CSV export to QIF



	DKB_to_GnuCash [https://github.com/ch3fk0mm7/DKB_to_GnuCash] by ch3fk0mm7 (last commit on  2019-12-22)
	Die CSV die man aus dem DKB Online Banking exportiert kann enthält in mehreren Spalten Informationen, die in GnuCash in die Spalte “Beschreibung” sollen, damit die Kategorie der Buchung automatisch erkannt werden kann.



	dkcash [https://github.com/quazgar/dkcash] by quazgar (last commit on  2020-01-24)
	Direktkreditverwaltung mit gnucash-Backend



	* DnbNor2qif [https://github.com/djiti/DnbNor2qif] by djiti (last commit on  2011-09-19)
	Turning DnbNor CSV files into GNUCash-compatible QIF files



	* dollar [https://github.com/marcotmarcot/dollar] by marcotmarcot (last commit on  2018-04-21)
	Check if the dollar exchange rate is the same on my Gnucash transactions and UOL



	* dropcopy [https://github.com/juniorbl/dropcopy] by juniorbl (last commit on  2019-02-21)
	A simple tool for GNOME to copy a given GnuCash file to a local dropbox directory whenever it is saved.



	exporterVolksbank_GNUCash [https://github.com/vspaceone/exporterVolksbank_GNUCash] by vspaceone (last commit on  2020-01-10)
	(No description available)



	* finance_convert [https://github.com/RincewindWizzard/finance_convert] by RincewindWizzard (last commit on  2017-12-01)
	Convert from Paypal and Volksbank to gnucash using csv



	* financial_forecast [https://github.com/skullspace/financial_forecast] by skullspace (last commit on  2016-09-06)
	A script to take in our Gnucash books and output a CSV with some historical and forecasted data



	flux [https://github.com/marcotmarcot/flux] by marcotmarcot (last commit on  2020-07-31)
	Create a monthly flux report from a gnucash file



	* gcimport [https://github.com/nblock/gcimport] by nblock (last commit on  2014-01-12)
	Convert various input files (csv, txt) to csv files that can be easily parsed with GnuCash.



	* gcinvoice [https://github.com/ngiger/gcinvoice] by ngiger (last commit on  2019-06-04)
	GnuCash to Lates (see http://www.smoerz.org/gcinvoice/) + my personal templates



	* generate_prices [https://github.com/barrettTom/generate_prices] by barrettTom (last commit on  2019-05-20)
	gnucash price database generator script



	gnc-fq-helper [https://github.com/yegord/gnc-fq-helper] by yegord (last commit on  2019-10-27)
	A drop-in replacement for GnuCash’s Finance::Quote helper



	* gnc2QuickBooks [https://github.com/jfishe/gnc2QuickBooks] by jfishe (last commit on  2018-09-28)
	Python 2 convert GnuCash to QuickBooks tab delimited import format



	* gnc_budget_scroll [https://github.com/mateuszzz88/gnc_budget_scroll] by mateuszzz88 (last commit on  2016-09-18)
	This is a converter for gnucash bugdet report. It will create html with the same content, but table will be scrollable in such way, that headers (date, account name) are visible



	* gnc_privat24 [https://github.com/gentoo90/gnc_privat24] by gentoo90 (last commit on  2018-11-05)
	Imports Privat24 statements to Gnucash book



	gnc_tools [https://github.com/armanschwarz/gnc_tools] by armanschwarz (last commit on  2020-08-29)
	Python tools for validating GnuCash files



	gncxml [https://github.com/LiosK/gncxml] by LiosK (last commit on  2020-06-20)
	gncxml - extract entries from GnuCash data file to pandas.DataFrame



	* gnucash-account2template [https://github.com/EvansMike/gnucash-account2template] by EvansMike (last commit on  2015-09-03)
	Make a GnuCash account template from an exported account



	* gnucash-bridge [https://github.com/dbellettini/gnucash-bridge] by dbellettini (last commit on  2017-02-18)
	Expose GnuCash as a microservice



	* gnucash-budgerow- [https://github.com/dlex/gnucash-budgerow-] by dlex (last commit on  2016-02-05)
	Predictive budgeter for GnuCash



	* gnucash-budget [https://github.com/chrisbrasington/gnucash-budget] by chrisbrasington (last commit on  2018-05-11)
	Minimalist budget reporting.



	* gnucash-categorizer [https://github.com/seddonym/gnucash-categorizer] by seddonym (last commit on  2017-05-22)
	(No description available)



	* gnucash-cfdi [https://github.com/sebastianavina/gnucash-cfdi] by sebastianavina (last commit on  2014-02-16)
	Proyecto que timbra facturas de gnucash por medio de facturacion moderna.



	* gnucash-cli [https://github.com/loftx/gnucash-cli] by loftx (last commit on  2019-06-30)
	(No description available)



	* GnuCash-CSV2CSV-for-PowerBi [https://github.com/aidancrane/GnuCash-CSV2CSV-for-PowerBi] by aidancrane (last commit on  2019-01-01)
	I use this to convert my GnuCash csv exports for analysis in MS Power BI



	* gnucash-csv2html [https://github.com/m13253/gnucash-csv2html] by m13253 (last commit on  2019-08-08)
	Convert CSV files exported by GnuCash to HTML format



	gnucash-docs-rst [https://github.com/codesmythe/gnucash-docs-rst] by codesmythe (last commit on  2020-05-03)
	GnuCash documentation in RestructuredText as Sphinx project



	* gnucash-expense-report [https://github.com/QuLogic/gnucash-expense-report] by QuLogic (last commit on  2015-01-29)
	(No description available)



	GnuCash-Expenses-Vis [https://github.com/maciek3000/GnuCash-Expenses-Vis] by maciek3000 (last commit on  2020-04-29)
	Visualizations of Expenses created in GnuCash Accounting Software



	gnucash-fiximports [https://github.com/sandeepmukherjee/gnucash-fiximports] by sandeepmukherjee (last commit on  2020-03-14)
	Change target accounts of imported gnucash transactions



	gnucash-fiximports [https://github.com/jamessherring/gnucash-fiximports] by jamessherring (last commit on  2020-08-01)
	(No description available)



	* gnucash-fiximports [https://github.com/HappyPeng2x/gnucash-fiximports] by HappyPeng2x (last commit on  2017-09-24)
	Additional developments on the original gnucash-fiximports



	* gnucash-gource-viz [https://github.com/C7C8/gnucash-gource-viz] by C7C8 (last commit on  2019-03-11)
	Script to convert GNUCash transaction histories into logs that can be visualized by Gource (because why not?)



	* gnucash-import [https://github.com/manzato/gnucash-import] by manzato (last commit on  2014-07-15)
	Imports transactions from a CSV file and places them to the appropriate account depending on a set of rules



	gnucash-import-stock [https://github.com/senooken/gnucash-import-stock] by senooken (last commit on  2020-10-24)
	(No description available)



	gnucash-importer [https://github.com/shaform/gnucash-importer] by shaform (last commit on  2020-08-29)
	Utilities to import transactions into GnuCash



	* gnucash-importer [https://github.com/gunny26/gnucash-importer] by gunny26 (last commit on  2017-12-30)
	import some csv data, categorize bookings automatically with help of some neuronal network categorizer



	gnucash-importer [https://github.com/drjeep/gnucash-importer] by drjeep (last commit on  2020-08-13)
	(No description available)



	* gnucash-importers [https://github.com/rtucker/gnucash-importers] by rtucker (last commit on  2018-03-02)
	gnucash importer scripts for Interlock Rochester financial foo



	gnucash-imports [https://github.com/dpslwk/gnucash-imports] by dpslwk (last commit on  2020-06-19)
	Import scripts for Nottingham Hackspace GNUCash



	gnucash-input [https://github.com/elChapoSing/gnucash-input] by elChapoSing (last commit on  2020-10-06)
	personal process for DBS input into gnucash compatible file format



	* gnucash-inteligo [https://github.com/lukasszz/gnucash-inteligo] by lukasszz (last commit on  2018-04-15)
	Importowanie wyciągów z Inteligo do Gnucash,



	* gnucash-latex [https://github.com/mwellnitz/gnucash-latex] by mwellnitz (last commit on  2017-04-28)
	Create good looking invoices for gnucash using latex and python



	* gnucash-latex-koma [https://github.com/jappeace/gnucash-latex-koma] by jappeace (last commit on  2017-04-24)
	Create good looking invoices for gnucash using latex/koma and python



	* gnucash-mail-sync [https://github.com/omelkova/gnucash-mail-sync] by omelkova (last commit on  2018-05-06)
	(No description available)



	* gnucash-ofx-brokerage [https://github.com/7max/gnucash-ofx-brokerage] by 7max (last commit on  2012-02-18)
	GnuCash OFX importer that handles brokerages, ie stocks, mutual funds, optios



	* gnucash-ofx-export [https://github.com/hoffie/gnucash-ofx-export] by hoffie (last commit on  2014-07-14)
	Selectively export GnuCash transactions into OFX



	* gnucash-portfolio [https://github.com/MisterY/gnucash-portfolio] by MisterY (last commit on  2019-04-13)
	Tools for managing an investment portfolio in a GnuCash book



	* gnucash-portfolio-cli [https://github.com/MisterY/gnucash-portfolio-cli] by MisterY (last commit on  2019-02-04)
	Gnucash Portfolio CLI



	gnucash-portfolio-webui [https://github.com/MisterY/gnucash-portfolio-webui] by MisterY (last commit on  2020-09-04)
	GnuCash Portfolio Web UI



	gnucash-prices [https://github.com/nomis/gnucash-prices] by nomis (last commit on  2020-03-08)
	GnuCash price database management



	* gnucash-pyquotehist [https://github.com/tfree87/gnucash-pyquotehist] by tfree87 (last commit on  2015-06-17)
	A simple python script which imports historical price quotes from yahoo into Gnucash via the command line without the need for Perl Finance::QuoteHist. Based on Peter Holtermann’s quotes_hist script



	* Gnucash-Python-Example [https://github.com/petarkabashki/Gnucash-Python-Example] by petarkabashki (last commit on  2015-02-19)
	Example python script for importing data into Gnucash



	* gnucash-python-free [https://github.com/tbhartman/gnucash-python-free] by tbhartman (last commit on  2014-08-24)
	(No description available)



	* GNUCash-Python-Scripts [https://github.com/relyt29/GNUCash-Python-Scripts] by relyt29 (last commit on  2017-05-31)
	various python scripts to add to gnucash functionality



	* gnucash-qif-import [https://github.com/hjacobs/gnucash-qif-import] by hjacobs (last commit on  2018-12-29)
	GnuCash Python helper script to import transactions from QIF text files into GnuCash’s own file format



	gnucash-reconciler [https://github.com/rmehyde/gnucash-reconciler] by rmehyde (last commit on  2020-08-02)
	Tool for comparing Gnucash records to bank records automatically



	* gnucash-reports [https://github.com/MeerkatLabs/gnucash-reports] by MeerkatLabs (last commit on  2019-10-03)
	Simple reporting framework for fetching data out of gnucash files for display in a viewer.



	gnucash-rest [https://github.com/loftx/gnucash-rest] by loftx (last commit on  2020-10-06)
	A Python based REST framework for the Gnucash accounting application



	* gnucash-rest-docker [https://github.com/loftx/gnucash-rest-docker] by loftx (last commit on  2018-09-25)
	A dockerfile and associated files to quickly test the Gnucash Rest API



	* gnucash-savings [https://github.com/chrisbrasington/gnucash-savings] by chrisbrasington (last commit on  2018-08-24)
	gnucash-savings projection



	* GNUCash-scripts [https://github.com/spartha80/GNUCash-scripts] by spartha80 (last commit on  2019-07-28)
	Simple Python scripts to convert Bank statements to QIF format



	gnucash-scripts [https://github.com/thomasrebele/gnucash-scripts] by thomasrebele (last commit on  2019-10-27)
	(No description available)



	gnucash-select [https://github.com/bulletmark/gnucash-select] by bulletmark (last commit on  2020-08-15)
	GnuCash File Selector



	* gnucash-society [https://github.com/hendrikvanantwerpen/gnucash-society] by hendrikvanantwerpen (last commit on  2013-04-13)
	Support application for societies based on GnuCash



	* gnucash-stock-portfolio [https://github.com/hjacobs/gnucash-stock-portfolio] by hjacobs (last commit on  2014-01-15)
	GnuCash Python utilities to manage a stock portfolio



	gnucash-stock-quotes [https://github.com/DrSkippy/gnucash-stock-quotes] by DrSkippy (last commit on  2020-08-24)
	(No description available)



	* gnucash-to-beancount [https://github.com/henriquebastos/gnucash-to-beancount] by henriquebastos (last commit on  2018-07-22)
	Gnucash to Beancount Converter.



	* gnucash-tools [https://github.com/cnuahs/gnucash-tools] by cnuahs (last commit on  2016-07-26)
	Command line tools for use with Gnucash (http://gnucash.org/).



	* gnucash-tools [https://github.com/yanivmo/gnucash-tools] by yanivmo (last commit on  2016-03-16)
	GnuCash interoperability scripts



	* gnucash-tools [https://github.com/dahnielson/gnucash-tools] by dahnielson (last commit on  2012-05-14)
	💰 Tools for working with GnuCash



	gnucash-tools [https://github.com/iqt4/gnucash-tools] by iqt4 (last commit on  2020-02-16)
	(No description available)



	* gnucash-toolset [https://github.com/cirrax/gnucash-toolset] by cirrax (last commit on  2019-04-24)
	Access and manipulate gnucash data.



	* gnucash-util [https://github.com/bstpierre/gnucash-util] by bstpierre (last commit on  2011-01-21)
	Utility scripts using GnuCash python bindings



	* gnucash-utilities [https://github.com/sdementen/gnucash-utilities] by sdementen (last commit on  2017-11-23)
	Set of python scripts to work with GnuCash books



	* gnucash-utils [https://github.com/AndreasHeger/gnucash-utils] by AndreasHeger (last commit on  2015-04-08)
	utility scripts for gnucash



	gnucash-vis [https://github.com/chrlen/gnucash-vis] by chrlen (last commit on  2020-05-16)
	A script to visualize state of accounts from a Gnucash file exported by the client for Android



	* gnucash-xml-split [https://github.com/fefe982/gnucash-xml-split] by fefe982 (last commit on  2014-08-30)
	Split GnuCash XML files into files containing transaction in a certain period (e.g. a year)



	gnucash2beancount [https://github.com/shaform/gnucash2beancount] by shaform (last commit on  2020-09-02)
	(No description available)



	* gnucash2googlesheets [https://github.com/erikvanegmond/gnucash2googlesheets] by erikvanegmond (last commit on  2018-08-06)
	(No description available)



	* gnucash2iif [https://github.com/pawl/gnucash2iif] by pawl (last commit on  2013-08-18)
	Converts a Gnucash general ledger to an IIF file (for quickbooks)



	* gnucash_autobudget [https://github.com/rmoehn/gnucash_autobudget] by rmoehn (last commit on  2017-03-06)
	Automatically adjust GnuCash transactions for envelope budgeting (discontinued)



	* gnucash_balance_report [https://github.com/tbhartman/gnucash_balance_report] by tbhartman (last commit on  2014-08-24)
	get balance report from gnucash file



	* gnucash_budget [https://github.com/dschwen/gnucash_budget] by dschwen (last commit on  2017-01-22)
	Tools to work with a GnuCash database



	* gnucash_converter [https://github.com/boszkie/gnucash_converter] by boszkie (last commit on  2019-05-05)
	python script to convert rabobank (nl) csv format to gnuCash csv import format



	* gnucash_django [https://github.com/RobFisher/gnucash_django] by RobFisher (last commit on  2013-05-06)
	GnuCash Web Interface using Django.



	gnucash_envelope_assist [https://github.com/MarkOfLark/gnucash_envelope_assist] by MarkOfLark (last commit on  2020-01-02)
	Scripts that assist in using GnuCash for personal finances under the envelope system



	* gnucash_explorer [https://github.com/peap/gnucash_explorer] by peap (last commit on  2019-02-13)
	Another option for exploring your gnucash database



	* gnucash_exports [https://github.com/jjuanda/gnucash_exports] by jjuanda (last commit on  2014-01-13)
	GnuCash export scripts into several DBs/file formats



	gnucash_general_journal [https://github.com/dorfsmay/gnucash_general_journal] by dorfsmay (last commit on  2020-01-20)
	GnuCash csv General Journal



	* gnucash_import_from_bank [https://github.com/silvester747/gnucash_import_from_bank] by silvester747 (last commit on  2019-08-03)
	Convert bank statements in a format GNUCash can import.



	gnucash_import_util [https://github.com/shinnkondo/gnucash_import_util] by shinnkondo (last commit on  2020-05-16)
	(No description available)



	* gnucash_invoice_automator [https://github.com/peanutbutterandcrackers/gnucash_invoice_automator] by peanutbutterandcrackers (last commit on  2019-05-05)
	I haz the power of Libreoffice Calc and python-gnucash on my side



	* gnucash_lbb_amazon [https://github.com/elezar/gnucash_lbb_amazon] by elezar (last commit on  2015-12-28)
	Amazon Credit Card CSV pre-processor for GNUCash



	* gnucash_magical_importer [https://github.com/foguinhoperuca/gnucash_magical_importer] by foguinhoperuca (last commit on  2019-01-23)
	Set of scripts to manage my personal finance with gnucash



	* gnucash_ofx [https://github.com/gevious/gnucash_ofx] by gevious (last commit on  2013-01-10)
	Convert gnucash xml file to set of OFX files



	* gnucash_quotes [https://github.com/belidzs/gnucash_quotes] by belidzs (last commit on  2019-03-01)
	Download stock and currency quotes from Alpha Vantage and save it to GnuCash



	* gnucash_tweaks [https://github.com/jokim/gnucash_tweaks] by jokim (last commit on  2019-07-29)
	Simple ad hoc tweaks, because I don’t have time to learn to code inside GnuCash



	* gnucashApi [https://github.com/f-angi/gnucashApi] by f-angi (last commit on  2017-12-04)
	(No description available)



	* GnuCashImporter [https://github.com/sphaero/GnuCashImporter] by sphaero (last commit on  2019-02-25)
	Simple console tool to import mt940 file and match transactions to GnuCash accounts



	gnucashpricesupdater [https://github.com/danfcosta/gnucashpricesupdater] by danfcosta (last commit on  2020-03-31)
	Update prices of Brazilian commodities on GnuCash database (SQLite)



	* gnucashreconcile [https://github.com/seddonym/gnucashreconcile] by seddonym (last commit on  2017-04-12)
	(No description available)



	gnucashreport [https://github.com/partizand/gnucashreport] by partizand (last commit on  2019-11-08)
	Python library for get reports from GnuCash to xlsx files



	* GnucashReporting [https://github.com/sholly/GnucashReporting] by sholly (last commit on  2017-06-27)
	Python/Flask backend for gnucash reports



	* gnucashreports [https://github.com/youngchul/gnucashreports] by youngchul (last commit on  2011-12-06)
	(No description available)



	gnucashREST [https://github.com/f-angi/gnucashREST] by f-angi (last commit on  2020-05-13)
	A REST(ful) API for basic GnuCash operations



	* GNUCashTools [https://github.com/s8002sid/GNUCashTools] by s8002sid (last commit on  2019-08-13)
	This repository will be used for storing GNUCash tools



	* gnuCashTools [https://github.com/Walms/gnuCashTools] by Walms (last commit on  2017-07-17)
	Just a few scripts to help manage my budget



	* GnuCashUtils [https://github.com/wlcasper/GnuCashUtils] by wlcasper (last commit on  2018-12-31)
	GnuCash scripts



	* gnucashxml [https://github.com/jorgenschaefer/gnucashxml] by jorgenschaefer (last commit on  2017-02-06)
	New Maintainer, please use their repository



	* hackerspace-gnucash [https://github.com/cvonkleist/hackerspace-gnucash] by cvonkleist (last commit on  2012-08-24)
	Gainesville Hackerspace GnuCash scripts, etc.



	* importfindata [https://github.com/gregorias/importfindata] by gregorias (last commit on  2017-07-01)
	Script that updates Polish investment fund quotes in a Gnucash file.



	* ing2gnucash [https://github.com/hjmeijer/ing2gnucash] by hjmeijer (last commit on  2013-07-17)
	Converts downloaded ING (bank) transaction CSV files to GNUCash importable CSV



	* ing2qif [https://github.com/marijnvriens/ing2qif] by marijnvriens (last commit on  2014-10-18)
	Import ING bank statements and convert them to qif for importing into gnucash



	ing2qif2 [https://github.com/tychobismeijer/ing2qif2] by tychobismeijer (last commit on  2020-09-29)
	Convert ING csv to QIF format for GnuCash



	* jeffs-gnucash-utils [https://github.com/n1ywb/jeffs-gnucash-utils] by n1ywb (last commit on  2018-12-01)
	Jeff Laughlin’s Python utilities for GnuCash. Includes HTML invoice generator.



	* koert [https://github.com/awesterb/koert] by awesterb (last commit on  2017-07-08)
	Toolbox for the inspection of GnuCash (used by the financial control committee of Karpe Noktem).



	ledger-explorer [https://github.com/saufrecht/ledger-explorer] by saufrecht (last commit on  2020-10-23)
	Navigate any¹ hierarchical ledger graphically, all the way down to individual transactions.  (¹ as long as it’s formatted exactly like a Gnucash CSV export)



	* ledger2gnucash [https://github.com/dotmjs/ledger2gnucash] by dotmjs (last commit on  2016-01-19)
	Simple python script to convert ledger-cli files to GnuCash



	* mint2gnucash [https://github.com/SAL-e/mint2gnucash] by SAL-e (last commit on  2019-10-06)
	Use mint.com together with GnuCash.



	* Mint2GNUCash [https://github.com/alexevans91/Mint2GNUCash] by alexevans91 (last commit on  2017-03-04)
	Converts transaction CSV file from Mint.com to a format that can be imported into GNU Cash.



	* mintcash [https://github.com/hiromu2000/mintcash] by hiromu2000 (last commit on  2019-07-05)
	Transfer transactions from Mint.com to Gnucash



	* moneyguru-to-gnucash [https://github.com/peppelan/moneyguru-to-gnucash] by peppelan (last commit on  2019-04-21)
	Data migration from Moneyguru to GnuCash made easy



	mwrr [https://github.com/jmtilli/mwrr] by jmtilli (last commit on  2020-08-18)
	Money-weighted rate of return calculator for GnuCash



	* NokiaCash [https://github.com/sunziping2016/NokiaCash] by sunziping2016 (last commit on  2016-06-01)
	A GnuCash-like software on S60v3 developed by python



	ofxstatement [https://github.com/kedder/ofxstatement] by kedder (last commit on  2020-10-22)
	Tool to convert proprietary bank statement to OFX format, suitable for importing to GnuCash or other personal finance applications.



	ofxstatement-al_bank [https://github.com/lbschenkel/ofxstatement-al_bank] by lbschenkel (last commit on  2020-05-23)
	Arbejdernes Landsbank plugin for ofxstatement



	* ofxstatement-lansforsakringar [https://github.com/lbschenkel/ofxstatement-lansforsakringar] by lbschenkel (last commit on  2019-03-05)
	Länsförsakringar plugin for ofxstatement



	* ofxstatement-sparkasse-freiburg [https://github.com/omarkohl/ofxstatement-sparkasse-freiburg] by omarkohl (last commit on  2018-04-04)
	ofxstatement plugin for the German bank Sparkasse Freiburg-Nördlicher Breisgau



	* pdf2gc [https://github.com/iqt4/pdf2gc] by iqt4 (last commit on  2018-01-06)
	Read bank statement and import into Gnucash



	piecash [https://github.com/sdementen/piecash] by sdementen (last commit on  2020-10-24)
	Pythonic interface to GnuCash SQL documents



	* pricedb-pull [https://github.com/chrisberkhout/pricedb-pull] by chrisberkhout (last commit on  2018-05-27)
	Pull historical prices for use in GnuCash and Ledger CLI



	* PyBank [https://github.com/dougthor42/PyBank] by dougthor42 (last commit on  2018-01-20)
	Personal accounting software. Alternative to the likes of Quicken, iBank, Mint.com, and GnuCash



	pygnc [https://github.com/ErwinRieger/pygnc] by ErwinRieger (last commit on  2020-03-22)
	My Gnucash extensions for german small businesses using gnucash and aqbanking python-api’s (ibr-gnc-module reloaded).



	* pygnclib [https://github.com/tdf/pygnclib] by tdf (last commit on  2014-05-26)
	Pyxb-based read and write support for GnuCash XML files



	* pygnucash [https://github.com/MatzeB/pygnucash] by MatzeB (last commit on  2018-05-12)
	Python code to read gnucash 2.6 sqlite3 files; features gnucash 2 ledger translator.



	pyGnuCash [https://github.com/sebgad/pyGnuCash] by sebgad (last commit on  2020-10-10)
	Python Access for GnuCash



	pyTry [https://github.com/EpistemikPython/pyTry] by EpistemikPython (last commit on  2020-09-18)
	parse Monarch report files and create transactions to write to a Gnucash file



	* qb2gnc [https://github.com/jfishe/qb2gnc] by jfishe (last commit on  2018-09-28)
	Python 2 convert QuickBooks to GnuCash



	* qif-split [https://github.com/ebridges/qif-split] by ebridges (last commit on  2018-01-17)
	Splits transactions in a QIF file to support budgeting and more granular financial tracking.



	qifqif [https://github.com/Kraymer/qifqif] by Kraymer (last commit on  2020-07-15)
	Enrich your .QIF files with categories.



	rabo2ofx [https://github.com/gbonnema/rabo2ofx] by gbonnema (last commit on  2019-12-10)
	A python script to convert Dutch Rabobank CSV files to OFX files for processing in GnuCash.



	* rabobank-gnucash-converter [https://github.com/boterbloem5/rabobank-gnucash-converter] by boterbloem5 (last commit on  2017-12-09)
	(No description available)



	* scripts [https://github.com/cpg314/scripts] by cpg314 (last commit on  2019-03-24)
	Collection of Python scripts



	simple_gnucash_budget_plots [https://github.com/csun/simple_gnucash_budget_plots] by csun (last commit on  2020-05-21)
	Simple budget plots for GnuCash - discussed in https://www.csun.io/2020/05/17/gnucash-finance.html



	* skr-json [https://github.com/baltpeter/skr-json] by baltpeter (last commit on  2018-07-17)
	GnuCash account templates (Standard-Kontenrahmen) JSON



	small_scripts [https://github.com/sercxanto/small_scripts] by sercxanto (last commit on  2020-10-18)
	Simple scripts too small for own repo



	square_transaction_parser [https://github.com/rwslippey/square_transaction_parser] by rwslippey (last commit on  2019-11-30)
	A simple script to help prepare square transaction csv data for import to accounting software like GNUCash



	* text-messaging-to-gnucash [https://github.com/chrisbrasington/text-messaging-to-gnucash] by chrisbrasington (last commit on  2016-01-20)
	Create transactions via commandline text-messaging to gnucash sqlite database.



	* Timetracker-to-Gnucash-Invoice [https://github.com/EvansMike/Timetracker-to-Gnucash-Invoice] by EvansMike (last commit on  2012-03-15)
	Takes Anuko Timetracker data and creates an Invoice in GnuCash



	* tws-gnucash [https://github.com/twswn/tws-gnucash] by twswn (last commit on  2012-08-05)
	(No description available)



	UpdateBudgetQtrly [https://github.com/EpistemikPython/UpdateBudgetQtrly] by EpistemikPython (last commit on  2020-09-20)
	gnucash and google functions to update my BudgetQtrly document



	* visa-parser [https://github.com/pguridi/visa-parser] by pguridi (last commit on  2014-01-08)
	A parser for the Visa pdf bill from www.visa.com.ar, useful for CSV import in Gnucash.



	* volksbank-csv-to-gnucash-csv-converter [https://github.com/Kaedo/volksbank-csv-to-gnucash-csv-converter] by Kaedo (last commit on  2017-11-05)
	(No description available)



	* webgnucash [https://github.com/donautech/webgnucash] by donautech (last commit on  2019-09-26)
	Server for web version of GnuCash



	* WestpacGNUCashManager [https://github.com/jakeb1996/WestpacGNUCashManager] by jakeb1996 (last commit on  2017-08-20)
	Export your Westpac transactions in QIF format and prepare them for GnuCash



	* zoysia [https://github.com/honthion/zoysia] by honthion (last commit on  2018-12-22)
	gnucash项目后台 python flask








Awk


	* credit-card-statement-reconciler [https://github.com/icyflame/credit-card-statement-reconciler] by icyflame (last commit on  2019-07-27)
	Scripts to reconcile your credit card statement with your manually maintained accounts from GnuCash



	ibank2qif [https://github.com/tomszilagyi/ibank2qif] by tomszilagyi (last commit on  2020-02-06)
	Bank account transactions into GnuCash








C


	* gnc-balcheck [https://github.com/prebbz/gnc-balcheck] by prebbz (last commit on  2018-02-25)
	Quickly get the balance of a GnuCash which uses a MySQL backend



	* gnucash-2 [https://github.com/kleopatra999/gnucash-2] by kleopatra999 (last commit on  2011-06-24)
	Yet another clone of the gnucash source code



	* gnucash-aqplus [https://github.com/jhs-s/gnucash-aqplus] by jhs-s (last commit on  2012-06-24)
	Usually contains some fixes for aqbanking for GnuCash



	* Gnucash-gnucash [https://github.com/jimmymccord/Gnucash-gnucash] by jimmymccord (last commit on  2018-05-19)
	(No description available)



	* gnucash-jz-snap [https://github.com/jacobzimmermann/gnucash-jz-snap] by jacobzimmermann (last commit on  2018-08-26)
	(No description available)



	* gnucash-svn [https://github.com/kleopatra999/gnucash-svn] by kleopatra999 (last commit on  2010-04-08)
	another clone of gnucash, but this time not using github’s clone, and therefore keeping the svn metadata



	* gnucash_python [https://github.com/davidjo/gnucash_python] by davidjo (last commit on  2018-07-20)
	gnucash report writing in python



	* tk_gnucash3.3-python [https://github.com/tkerns1965/tk_gnucash3.3-python] by tkerns1965 (last commit on  2018-11-30)
	(No description available)








C#


	* bank2qif [https://github.com/piontec/bank2qif] by piontec (last commit on  2019-08-19)
	A companion project for https://www.gnucash.org/. Helps import bank statements to GnuCash.



	BudgetApp [https://github.com/Lakendary/BudgetApp] by Lakendary (last commit on  2020-02-11)
	Budget web application for GnuCash



	* CS320GnuCashTesting [https://github.com/BrookJacob/CS320GnuCashTesting] by BrookJacob (last commit on  2018-12-13)
	Repository for the testing of GnuCash for CS320



	* FinanceWeb [https://github.com/elohmeier/FinanceWeb] by elohmeier (last commit on  2016-07-09)
	C#/.NET OData Adapter for reading GnuCash Databases with MSFT Excel



	* gnucash2ledger-cli [https://github.com/marek-g/gnucash2ledger-cli] by marek-g (last commit on  2014-08-05)
	Gnucash (general ledger html report) to ledger-cli converter.



	GnuCash2Qif [https://github.com/Jason-Carter/GnuCash2Qif] by Jason-Carter (last commit on  2020-02-02)
	Convert GnuCash Sqlite database to QIF format



	* GnuCashCSLib [https://github.com/kiranvr/GnuCashCSLib] by kiranvr (last commit on  2018-02-20)
	A C# library to read values from GNUCash xml files.



	* GnuCashDotNetAPI [https://github.com/SolidDynamics/GnuCashDotNetAPI] by SolidDynamics (last commit on  2019-08-11)
	A .NET API for GnuCash using the C API https://wiki.gnucash.org/wiki/Using_the_API



	* GnuCashParser [https://github.com/nikitazu/GnuCashParser] by nikitazu (last commit on  2015-02-19)
	.Net parser for GnuCash files format



	GnucashPlDataImportGenerator [https://github.com/AdrianS-PL/GnucashPlDataImportGenerator] by AdrianS-PL (last commit on  2020-10-20)
	(No description available)



	* GnuCashSharp [https://github.com/rstarkov/GnuCashSharp] by rstarkov (last commit on  2017-07-17)
	A library for reading data from GnuCash XML files.








C++


	* gnucash-butchered [https://github.com/iulianu/gnucash-butchered] by iulianu (last commit on  2015-03-28)
	My own butchered version of Gnucash



	* gnuCash-price-upload [https://github.com/gavin-blakeman/gnuCash-price-upload] by gavin-blakeman (last commit on  2018-06-24)
	Upload .csv files to gnuCash prices



	* gnuCash-pud [https://github.com/gavin-blakeman/gnuCash-pud] by gavin-blakeman (last commit on  2018-08-18)
	Commodity Price Upload Daemon for gnuCash



	* gnutreemfc [https://github.com/edkirkman/gnutreemfc] by edkirkman (last commit on  2017-11-23)
	gnucash using MFC GUI and MySQL backend



	investmentManager [https://github.com/gavin-blakeman/investmentManager] by gavin-blakeman (last commit on  2020-05-29)
	Web Based Application to complement gnuCash and provide management and user interface to manage mutual funds



	* UnderBudget [https://github.com/vimofthevine/UnderBudget] by vimofthevine (last commit on  2019-08-05)
	Advanced personal budget analysis application that integrates with GnuCash, Quicken, mint.com, etc.








CSS


	gnucash_gtk3 [https://github.com/davidschmitt/gnucash_gtk3] by davidschmitt (last commit on  2020-08-22)
	GTK3 CSS for customizing GnuCash appearance








Dart


	dartcash [https://github.com/sandeep84/dartcash] by sandeep84 (last commit on  2020-08-18)
	Dartlang implementation of GNUCash sqlite format file support.



	* gnucash-flutter [https://github.com/pefdow/gnucash-flutter] by pefdow (last commit on  2018-09-05)
	Flutter implementation of gnucash-android



	moneybags [https://github.com/sandeep84/moneybags] by sandeep84 (last commit on  2020-08-10)
	A GNUCash viewer application.








Diff


	* GnuCash-Windows-Fixes [https://github.com/theochino/GnuCash-Windows-Fixes] by theochino (last commit on  2015-03-19)
	Pieces needed to Compile Gnu Cash on a Windows machine … http://wiki.gnucash.org/wiki/User:Bilkusg








Dockerfile


	docker-gnucash [https://github.com/mhitchens/docker-gnucash] by mhitchens (last commit on  2020-06-13)
	GnuCash running via X11 over SSH



	* docker-gnucash [https://github.com/HodeiG/docker-gnucash] by HodeiG (last commit on  2019-07-11)
	docker-gnucash



	* docker-gnucash [https://github.com/Caveja/docker-gnucash] by Caveja (last commit on  2019-01-03)
	Docker container with GnuCash built from source



	* docker-gnucash-novnc [https://github.com/bertlorenz/docker-gnucash-novnc] by bertlorenz (last commit on  2018-07-25)
	(No description available)



	* gnucash-dev-docker [https://github.com/diablodale/gnucash-dev-docker] by diablodale (last commit on  2019-07-23)
	Docker containers for automated OS setup and dev/build environ for gnucash v3+ binaries and docs



	gnucash-docker [https://github.com/aitor3ml/gnucash-docker] by aitor3ml (last commit on  2020-09-28)
	dockerized gnucash



	gnucash-docker [https://github.com/mtbkapp/gnucash-docker] by mtbkapp (last commit on  2020-01-06)
	Run gnucash in docker with tigervnc and novnc for access from browser.



	gnucash-docker [https://github.com/mtbkapp/gnucash-docker] by mtbkapp (last commit on  2020-01-06)
	Run gnucash in docker with tigervnc and novnc for access from browser.



	GNUCash-Docker-Build [https://github.com/crossan007/GNUCash-Docker-Build] by crossan007 (last commit on  2020-02-09)
	Docker based build environment for GNUCash



	gnucash-docker-for-python [https://github.com/devbar/gnucash-docker-for-python] by devbar (last commit on  2019-11-21)
	Container to provide working gnucash backend and python bindings



	* ppa-gnucash-xbt [https://github.com/msvalina/ppa-gnucash-xbt] by msvalina (last commit on  2019-09-13)
	Unofficial build of GnuCash with Bitcoin support for Ubuntu Bionic








F#


	* gnucash-tools [https://github.com/cantsin/gnucash-tools] by cantsin (last commit on  2015-11-01)
	(No description available)








Gettext Catalog


	* gnucash-el [https://github.com/pgaval/gnucash-el] by pgaval (last commit on  2015-03-14)
	Automatically exported from code.google.com/p/gnucash-el








Go


	bankcsv [https://github.com/lpenz/bankcsv] by lpenz (last commit on  2019-11-25)
	Tool that I use to convert the CSV from banks to gnucash3-compatible transaction CSV



	coin [https://github.com/mkobetic/coin] by mkobetic (last commit on  2020-09-10)
	heavily simplified version of ledger-cli.org with a twist (very much a work in progress)



	* gnc-api-d [https://github.com/vinymeuh/gnc-api-d] by vinymeuh (last commit on  2019-07-18)
	A read only REST server for GnuCash file



	* gnucash-csv-exporter [https://github.com/andrepnh/gnucash-csv-exporter] by andrepnh (last commit on  2018-03-17)
	Exports gnucash files to csv



	gnucash-graphql [https://github.com/vinymeuh/gnucash-graphql] by vinymeuh (last commit on  2020-03-05)
	A GraphQL server for GnuCash files



	* gnucash-parser [https://github.com/xavier268/gnucash-parser] by xavier268 (last commit on  2019-09-14)
	Parse Gnucash files in Go



	* gnucash-viewer [https://github.com/mmbros/gnucash-viewer] by mmbros (last commit on  2017-01-12)
	A gnucash file viewer



	* gnucash-viewer-old [https://github.com/mmbros/gnucash-viewer-old] by mmbros (last commit on  2016-12-18)
	(No description available)



	* gocash [https://github.com/remyoudompheng/gocash] by remyoudompheng (last commit on  2013-09-21)
	gocash is a personal accounting interface similar to gnucash



	p24fetch [https://github.com/tuxofil/p24fetch] by tuxofil (last commit on  2020-09-26)
	Fetch transaction log from Privat24 for GnuCash








Groovy


	* Zio-Antunello [https://github.com/masokotanga/Zio-Antunello] by masokotanga (last commit on  2011-09-28)
	un gnucash online (?)








HTML


	* Gnucash-gnucash-htdocs [https://github.com/jimmymccord/Gnucash-gnucash-htdocs] by jimmymccord (last commit on  2018-05-19)
	(No description available)



	gnucash-htdocs [https://github.com/Gnucash/gnucash-htdocs] by Gnucash (last commit on  2020-10-22)
	GnuCash website.



	* gnucash-jp [https://github.com/omoshetech/gnucash-jp] by omoshetech (last commit on  2016-10-07)
	(No description available)



	* gnucashkr.github.io [https://github.com/GnucashKr/gnucashkr.github.io] by GnucashKr (last commit on  2017-05-10)
	gnucashkr.github.io 홈페이지 소스








Haskell


	* hGnucash [https://github.com/pharaun/hGnucash] by pharaun (last commit on  2017-12-31)
	Haskell xml library for parsing the gnucash file format



	* hs-gnucash [https://github.com/knupfer/hs-gnucash] by knupfer (last commit on  2015-07-09)
	Haskell library to work with gnucash








Inno Setup


	gnucash-on-windows [https://github.com/Gnucash/gnucash-on-windows] by Gnucash (last commit on  2020-10-18)
	Support scripts to build gnucash for Windows using mingw32.








Java


	* accounting [https://github.com/milanogc/accounting] by milanogc (last commit on  2016-12-05)
	This project is an attempt to create a GnuCash like system, i.e. it adopts the double entry bookkeeping accounting system, for the management of personal finances.



	* android_search-recycler-cardview-learning-gnucash [https://github.com/cc-shifo/android_search-recycler-cardview-learning-gnucash] by cc-shifo (last commit on  2017-10-20)
	(No description available)



	* androidcash [https://github.com/mbarbon/androidcash] by mbarbon (last commit on  2011-08-09)
	Simple Android GnuCash companion



	BackupGnuCashLinux [https://github.com/goodvibes2/BackupGnuCashLinux] by goodvibes2 (last commit on  2020-05-20)
	Backup GnuCash for Linux (using openjdk + openjfx)



	BackupGnuCashMigor [https://github.com/goodvibes2/BackupGnuCashMigor] by goodvibes2 (last commit on  2020-03-11)
	Backup GnuCash + Migor (my personal MS Access database)



	BackupGnuCashWin [https://github.com/goodvibes2/BackupGnuCashWin] by goodvibes2 (last commit on  2020-05-20)
	Backup GnuCash for Windows (using javafx)



	* barx [https://github.com/pgiu/barx] by pgiu (last commit on  2015-03-05)
	Exportador de la información del estado de cuenta de Banco Galicia a CSV/QIF para usar en MoneyManagerEx, GnuCash, etc.



	* barxm [https://github.com/pgiu/barxm] by pgiu (last commit on  2015-03-06)
	Exportador de la información del estado de cuenta de Banco Galicia a CSV/QIF para usar en MoneyManagerEx, GnuCash, etc.



	* BudgetReportGnuCash [https://github.com/martinlong1978/BudgetReportGnuCash] by martinlong1978 (last commit on  2011-04-08)
	Jasper Budget Report for GnuCash



	* convert-ingcsv-to-gnucash [https://github.com/jonaskoperdraat/convert-ingcsv-to-gnucash] by jonaskoperdraat (last commit on  2016-06-12)
	Application to convert csv export from ING to a format GnuCash can import



	* gcchart [https://github.com/jhogan/gcchart] by jhogan (last commit on  2015-06-14)
	An website for reading GnuCash datasources and creating charts written in Java.



	* gnc4a [https://github.com/bwduncan/gnc4a] by bwduncan (last commit on  2011-01-16)
	GnuCash Companion for Android is an mobile application for devices running Google’s Android operating system, which will enable the users of GnuCash to do small things like adding a transaction or creating an invoice or expense voucher on the go.



	* gnc4a [https://github.com/glennji/gnc4a] by glennji (last commit on  2012-05-06)
	Gnucash for Android



	* GncImport [https://github.com/fcuenca/GncImport] by fcuenca (last commit on  2018-07-08)
	GnuCash transaction import tool



	* GncXmlLib [https://github.com/fcuenca/GncXmlLib] by fcuenca (last commit on  2015-12-05)
	A small library to manipulate GnuCash data in XML format



	* GnuCash-2.6.5-importer [https://github.com/jan438/GnuCash-2.6.5-importer] by jan438 (last commit on  2015-02-02)
	(No description available)



	gnucash-android [https://github.com/codinguser/gnucash-android] by codinguser (last commit on  2020-07-21)
	Gnucash for Android mobile companion application.



	gnucash-android [https://github.com/BattleCupcake/gnucash-android] by BattleCupcake (last commit on  2020-09-25)
	(No description available)



	gnucash-android [https://github.com/yjkang0602/gnucash-android] by yjkang0602 (last commit on  2020-03-31)
	(No description available)



	gnucash-android [https://github.com/yjkang0602/gnucash-android] by yjkang0602 (last commit on  2020-03-31)
	(No description available)



	gnucash-android [https://github.com/nicxleo/gnucash-android] by nicxleo (last commit on  2020-05-02)
	(No description available)



	* gnucash-android-example [https://github.com/felipecmuniz/gnucash-android-example] by felipecmuniz (last commit on  2018-05-28)
	(No description available)



	* gnucash-merge [https://github.com/pnemonic78/gnucash-merge] by pnemonic78 (last commit on  2017-08-16)
	Merge two gnucash XML files.



	* gnucash-utils [https://github.com/crankydillo/gnucash-utils] by crankydillo (last commit on  2019-08-31)
	(No description available)



	gnuCashAdaptors [https://github.com/yrado/gnuCashAdaptors] by yrado (last commit on  2020-05-23)
	Scripts to make import to GnuCash simple



	* GnuCashBudgetReport [https://github.com/bvitale/GnuCashBudgetReport] by bvitale (last commit on  2012-01-21)
	A budget report for GnuCash data that is stored in MySQL.



	* gnucashjgnash [https://github.com/leeboardtools/gnucashjgnash] by leeboardtools (last commit on  2018-01-23)
	Plugin for jGnash that converts a (simple) GnuCash database to jGnash



	* gnucashMobile [https://github.com/nhrdl/gnucashMobile] by nhrdl (last commit on  2013-10-19)
	(No description available)



	* gnuCashN [https://github.com/nyshthefantastic/gnuCashN] by nyshthefantastic (last commit on  2017-10-16)
	(No description available)



	* gnucashtest [https://github.com/krismess/gnucashtest] by krismess (last commit on  2019-09-26)
	Automated test for Gnucash Android app



	* GnuCashToQIF [https://github.com/davidkgerman/GnuCashToQIF] by davidkgerman (last commit on  2011-12-11)
	(No description available)



	* GnuCashViewer [https://github.com/jrmcsoftware/GnuCashViewer] by jrmcsoftware (last commit on  2014-03-03)
	GnuCash Viewer



	IngAusOfxFixLinux [https://github.com/goodvibes2/IngAusOfxFixLinux] by goodvibes2 (last commit on  2020-03-11)
	ING Australia OFX Fix for Linux - Fix OFX file before importing into GnuCash



	IngAusOfxFixWin [https://github.com/goodvibes2/IngAusOfxFixWin] by goodvibes2 (last commit on  2020-03-11)
	ING Australia OFX Fix for Windows - Fix OFX file before importing into GnuCash



	* javacash [https://github.com/nhrdl/javacash] by nhrdl (last commit on  2013-08-09)
	Yet another implementation of gnucash in Java



	javacash [https://github.com/brentwalther/javacash] by brentwalther (last commit on  2020-10-13)
	An application for managing money. Inspired by GnuCash.



	* jgc [https://github.com/kevemueller/jgc] by kevemueller (last commit on  2018-06-11)
	Java library to read GnuCash files



	jGnuCash2Qif [https://github.com/Jason-Carter/jGnuCash2Qif] by Jason-Carter (last commit on  2019-10-27)
	Convert GnuCash Sqlite database to QIF format - the Java version



	* jgnucashlib [https://github.com/tdf/jgnucashlib] by tdf (last commit on  2012-07-10)
	jGnucashLib - a java access to GnuCash files



	Maakboekingen [https://github.com/zwijze/Maakboekingen] by zwijze (last commit on  2020-10-13)
	Maakboekingen in gnucash



	* nordea-to-gnucash [https://github.com/mohamedamer/nordea-to-gnucash] by mohamedamer (last commit on  2013-12-08)
	(No description available)



	* workspace_gnucash [https://github.com/won21kr1/workspace_gnucash] by won21kr1 (last commit on  2014-04-16)
	(No description available)








JavaScript


	* bcqif [https://github.com/hugozap/bcqif] by hugozap (last commit on  2015-09-23)
	Script simple para generar archivos QIF a partir de archivos .txt exportados desde Bancolombia y poder cargar los registros a programas como GnuCash



	cash-cow [https://github.com/Lkxz/cash-cow] by Lkxz (last commit on  2020-06-30)
	A basic double-entry bookeping system, similar to GNUCash, written in Go and React.



	cashdash [https://github.com/mbugert/cashdash] by mbugert (last commit on  2020-03-22)
	💰 Interactive visualization of GnuCash data based on plotly Dash.



	* cashviz [https://github.com/nunofgl/cashviz] by nunofgl (last commit on  2017-12-28)
	Visualizations for GNUCash data.



	* finance_dashboard [https://github.com/manicolosi/finance_dashboard] by manicolosi (last commit on  2014-03-09)
	A dashing dashboard to show financial information from GnuCash



	* finquick [https://github.com/dckc/finquick] by dckc (last commit on  2018-10-04)
	web app access to gnucash financial data



	gnucash-browser [https://github.com/phjardas/gnucash-browser] by phjardas (last commit on  2020-10-20)
	Web Interface for GnuCash Ledgers



	* gnucash-django [https://github.com/nylen/gnucash-django] by nylen (last commit on  2015-11-20)
	Simple Web frontend for GnuCash, using Django



	* gnucash-ext [https://github.com/matthewbednarski/gnucash-ext] by matthewbednarski (last commit on  2015-05-30)
	(No description available)



	gnucash-ppa [https://github.com/chenghlee/gnucash-ppa] by chenghlee (last commit on  2020-04-19)
	Sources for the chenghlee/gnucash PPA



	* gnucash-price-importer [https://github.com/cortopy/gnucash-price-importer] by cortopy (last commit on  2018-05-05)
	Script for importing historic currency prices into gnucash



	* gnucash-reporter [https://github.com/AaronLenoir/gnucash-reporter] by AaronLenoir (last commit on  2017-03-06)
	Visualizes some reports on GnuCash data.



	* gnucash-reporting-view [https://github.com/MeerkatLabs/gnucash-reporting-view] by MeerkatLabs (last commit on  2018-04-24)
	Angular JS Based viewer for gnucash-reports



	gnucash-sql [https://github.com/wraithgar/gnucash-sql] by wraithgar (last commit on  2020-07-04)
	Gnucash sqlite thingy



	* gnucash-viewer [https://github.com/drjeep/gnucash-viewer] by drjeep (last commit on  2013-07-19)
	Web viewer for Gnucash using Python/Flask



	* gnucash-web [https://github.com/mrkrstphr/gnucash-web] by mrkrstphr (last commit on  2013-06-17)
	(No description available)



	* GnucashReportingNVD3 [https://github.com/sholly/GnucashReportingNVD3] by sholly (last commit on  2017-07-04)
	NVD3 frontend/playground for gnucash reporting..



	monalyzer [https://github.com/Vlad-ku/monalyzer] by Vlad-ku (last commit on  2020-03-13)
	Анализ файлов QIF (GnuCash)



	* profitcash-restful [https://github.com/TheProfitwareGroup/profitcash-restful] by TheProfitwareGroup (last commit on  2012-09-16)
	[DEPRECATED] ProfitCash-RESTful is a RESTful service providing accounts and transaction information based on imported from GnuCash into MongoDB data.



	qif-converter [https://github.com/matthijsmelissen/qif-converter] by matthijsmelissen (last commit on  2020-09-07)
	Converts CSV files from ING (Netherlands) and BCEE (Luxembourg) into QIF files. Suitable for GnuCash.



	* remotegnucash [https://github.com/justinhunt1223/remotegnucash] by justinhunt1223 (last commit on  2017-04-17)
	Remote GnuCash



	* salis [https://github.com/f0x52/salis] by f0x52 (last commit on  2018-04-05)
	GNUCash alternative



	* skilap [https://github.com/sergeyksv/skilap] by sergeyksv (last commit on  2017-06-26)
	Personal online applications, GnuCash clone and others



	vue-gnucash [https://github.com/biker2000on/vue-gnucash] by biker2000on (last commit on  2020-09-08)
	(No description available)



	webgnucash-client [https://github.com/donautech/webgnucash-client] by donautech (last commit on  2020-09-10)
	Client part of Web version of GnuCash








Jupyter Notebook


	gnucash-historical-price-data [https://github.com/MichaelSchmidt82/gnucash-historical-price-data] by MichaelSchmidt82 (last commit on  2020-04-10)
	Add historical stock price data to gnucash ledgers.



	* gnucash-playground [https://github.com/nlzimmerman/gnucash-playground] by nlzimmerman (last commit on  2016-08-15)
	Just playing around with OFX and gnucash files; I am presumably the only person who cares about this sort of things.



	* gnucash_analysis [https://github.com/prattmic/gnucash_analysis] by prattmic (last commit on  2018-12-22)
	Analyze GnuCash data with Pandas



	GnuCash_tools [https://github.com/PingWIn87/GnuCash_tools] by PingWIn87 (last commit on  2020-09-23)
	My toolset for GnuCash



	* py-gnucash [https://github.com/ihkihk/py-gnucash] by ihkihk (last commit on  2017-05-17)
	Python scripts for analysis of gnucash database








PHP


	* buchungen [https://github.com/jungepiraten/buchungen] by jungepiraten (last commit on  2016-05-26)
	Webinterface für gnucash-Datenbank mit Funktion zum Verifizieren von Buchungen



	* cash-manager [https://github.com/jUnG3/cash-manager] by jUnG3 (last commit on  2017-02-18)
	(No description available)



	* cashonline-php-server [https://github.com/okovalov/cashonline-php-server] by okovalov (last commit on  2014-10-31)
	Backend part for cashonline project (clone of gnucash)



	* gnucash-dashboard [https://github.com/bkrijg/gnucash-dashboard] by bkrijg (last commit on  2017-12-28)
	(No description available)



	* gnucash-eloquent [https://github.com/b3it/gnucash-eloquent] by b3it (last commit on  2016-05-31)
	Laravel Eloquent Models for the GnuCash MySQL Backend



	* gnucash-laravel [https://github.com/xstat/gnucash-laravel] by xstat (last commit on  2015-12-21)
	(No description available)



	* gnucash-php [https://github.com/cebe/gnucash-php] by cebe (last commit on  2014-08-04)
	A library for reading gnucash XML format in PHP



	* gnucash-reports [https://github.com/xstat/gnucash-reports] by xstat (last commit on  2017-07-30)
	(No description available)



	* gnucash-tools [https://github.com/cccmzwi/gnucash-tools] by cccmzwi (last commit on  2013-12-16)
	Convert your onlinebanking-export (CSV) to a neatly pre-categorized QIF-File which can be imported in Quicken or Gnucash



	* gnucash.cakephp [https://github.com/claudineimatos/gnucash.cakephp] by claudineimatos (last commit on  2014-06-25)
	(No description available)



	* gnucashreports [https://github.com/pedroabel/gnucashreports] by pedroabel (last commit on  2013-02-08)
	Set of custom reports that I use for my personal finances. To see the reports working on a sample database, check the website http://gnucashreports.comuf.com/ ATTENTION: many problems yet. Many bugs that did not happen in my computer happened in this sample server.



	* php-gnucash [https://github.com/mrkrstphr/php-gnucash] by mrkrstphr (last commit on  2013-06-17)
	(No description available)



	PhpGnuCashMatchTransactions [https://github.com/puggan/PhpGnuCashMatchTransactions] by puggan (last commit on  2019-10-31)
	Tool for GnuCash databases, to import and match up transactions from banks export-files



	* plans-comptables-francais [https://github.com/Seb35/plans-comptables-francais] by Seb35 (last commit on  2019-04-17)
	Plans comptables français aux formats CSV et GNUCash



	* ThinkopenAt.Gnucash [https://github.com/kraftb/ThinkopenAt.Gnucash] by kraftb (last commit on  2018-01-12)
	A TYPO3 Flow package which allows to interface the Gnucash book keeping application



	txs [https://github.com/vvvitaly/txs] by vvvitaly (last commit on  2019-11-07)
	Export bills from different sources into Gnucash-like CSV








PLSQL


	gnucash-mysql-additions [https://github.com/ohingardail/gnucash-mysql-additions] by ohingardail (last commit on  2019-11-02)
	Custom MySql functions to add useful functions to GnuCash








Perl


	* bsestocks [https://github.com/poomalairaj/bsestocks] by poomalairaj (last commit on  2017-06-07)
	Perl module to fetch live price from Bombay Stock Exchange (BSE) for Gnucash Finance



	* budgetProgram [https://github.com/Beahmer89/budgetProgram] by Beahmer89 (last commit on  2016-10-23)
	Converts GNUCash programs xml output to csv file to see monthly/yearly spending habits



	Finance–Quote–YahooJapan [https://github.com/LiosK/Finance--Quote--YahooJapan] by LiosK (last commit on  2020-01-26)
	Finance::Quote::YahooJapan - A Perl module that enables GnuCash to get quotes of Japanese stocks and mutual funds from Yahoo! Finance JAPAN.



	* finance-bomse [https://github.com/abhijit86k/finance-bomse] by abhijit86k (last commit on  2017-11-06)
	A Perl module for fetching quotes for Indian stocks, intended for use with gnucash



	* finance-quote-brazil [https://github.com/romuloceccon/finance-quote-brazil] by romuloceccon (last commit on  2018-06-15)
	Gnucash/Finance::Quote modules to fetch prices of Brazilian stocks, bonds and mutual funds



	* FinanceQuoteBr [https://github.com/ailtonljr/FinanceQuoteBr] by ailtonljr (last commit on  2017-09-08)
	Perl Finance Quote modules for Brazilian market. Original files from https://lists.gnucash.org/pipermail/gnucash-br/2016-November/000535.html



	* gc2latex [https://github.com/wertarbyte/gc2latex] by wertarbyte (last commit on  2011-02-25)
	create pretty Gnucash invoices with LaTeX and Perl



	* GnuCash-Branch [https://github.com/LiosK/GnuCash-Branch] by LiosK (last commit on  2015-04-26)
	GnuCash::Branch - Utilities to implement branch accounting with GnuCash.



	* gnucash-extensions [https://github.com/tomason/gnucash-extensions] by tomason (last commit on  2017-08-02)
	(No description available)



	* gnucash-monthly-budget-report [https://github.com/mhodapp/gnucash-monthly-budget-report] by mhodapp (last commit on  2015-03-01)
	perl program to generate monthly budget reports



	* GnuCash-MySQL [https://github.com/theochino/GnuCash-MySQL] by theochino (last commit on  2015-03-18)
	A MySQL module to Gnu Cash



	* gnucash-perl [https://github.com/goblin/gnucash-perl] by goblin (last commit on  2011-01-29)
	Perl modules for reading and writing the Gnucash XML file



	* gnucash-quote-sources [https://github.com/tjol/gnucash-quote-sources] by tjol (last commit on  2017-04-23)
	Some useful methods to fetch market price data for GnuCash



	* GnuCash-SQLite [https://github.com/hoekit/GnuCash-SQLite] by hoekit (last commit on  2015-05-20)
	A perl module to access GnuCash SQLite files.



	* GnuCash-SQLite [https://github.com/gitpan/GnuCash-SQLite] by gitpan (last commit on  2015-01-08)
	Read-only release history for GnuCash-SQLite



	* gnucash-summarizer [https://github.com/Nazrax/gnucash-summarizer] by Nazrax (last commit on  2016-05-06)
	(No description available)



	gnucash-xml-to-ledger-dat [https://github.com/icyflame/gnucash-xml-to-ledger-dat] by icyflame (last commit on  2020-02-11)
	A script to convert GNUCash’s XML file to Ledger’s dat file



	* gnucash2mysql [https://github.com/xaprb/gnucash2mysql] by xaprb (last commit on  2014-01-18)
	Gnucash to MySQL export script.



	* gnucash2mysql_extras [https://github.com/hmackiernan/gnucash2mysql_extras] by hmackiernan (last commit on  2018-12-23)
	Extra scripts and bits for gnucash2mysql



	* gnuCash_Quote [https://github.com/z-Wind/gnuCash_Quote] by z-Wind (last commit on  2016-01-06)
	modify perlsitelibFinanceQuote.pm



	* MoneyDance-GnuCash-Importer [https://github.com/ets/MoneyDance-GnuCash-Importer] by ets (last commit on  2015-10-31)
	Script to convert GnuCash data into a native MoneyDance XML file format



	* Paypal-csv-to-qif-converter [https://github.com/sonologic/Paypal-csv-to-qif-converter] by sonologic (last commit on  2011-05-04)
	Converts paypal .csv to qif for importing in gnucash



	* perl-gnucash-reader [https://github.com/hoekit/perl-gnucash-reader] by hoekit (last commit on  2014-06-14)
	(No description available)



	PerlFinanceQuoteBloomberg [https://github.com/alex314159/PerlFinanceQuoteBloomberg] by alex314159 (last commit on  2020-07-01)
	Bloomberg module for the Perl Finance::Quote module (used in particular by GnuCash)



	* query_gnucash_db [https://github.com/hmackiernan/query_gnucash_db] by hmackiernan (last commit on  2016-08-20)
	Perl script to query a MySQL db created by the ‘gnucash2mysql’ script








Perl6


	* perl6-gnucash [https://github.com/eikef/perl6-gnucash] by eikef (last commit on  2016-08-24)
	Use gnucash library from Perl 6








R


	gnucashAndR [https://github.com/mrop/gnucashAndR] by mrop (last commit on  2020-07-23)
	(No description available)



	* ShinyBudgetAnalysis [https://github.com/paulheider/ShinyBudgetAnalysis] by paulheider (last commit on  2017-04-06)
	A Shiny app (R-based dashboard) that gives insight into your GnuCash budget habits over time.








Roff


	* gnucash-docker [https://github.com/rusodavid/gnucash-docker] by rusodavid (last commit on  2019-04-20)
	(No description available)








Ruby


	* accounting [https://github.com/freegeek-pdx/accounting] by freegeek-pdx (last commit on  2013-11-18)
	accounting utilities for xtuple import and allocation in xtuple and gnucash



	* arges [https://github.com/isimluk/arges] by isimluk (last commit on  2016-12-31)
	Calc roe from gnucash transaction log



	* banks-to-gnucash [https://github.com/toniprada/banks-to-gnucash] by toniprada (last commit on  2019-01-10)
	Quaterly bank reports in CSV GnuCash-friendly format directly in your email.



	boekhouden-met-gnucash [https://github.com/mauritslamers/boekhouden-met-gnucash] by mauritslamers (last commit on  2020-05-21)
	Een Nederlandse handleiding over het boekhouden met GnuCash



	* cnab2ofx [https://github.com/abinoam/cnab2ofx] by abinoam (last commit on  2016-01-04)
	CNAB240 to OFX conversion script



	* dnbnor2qif [https://github.com/kentdahl/dnbnor2qif] by kentdahl (last commit on  2016-09-21)
	dnbnor2qif is a simple tool to help integrate data from the DnBNOR online bank monthly transcripts (“kontoutskrift”) to a QIF accepting financial program, i.e. GnuCash.



	* equity_flow [https://github.com/fernandors87/equity_flow] by fernandors87 (last commit on  2018-07-20)
	A personal asset management software



	* gnucash-invoice [https://github.com/ixti/gnucash-invoice] by ixti (last commit on  2018-07-28)
	Easy to use invoice printer for GnuCash.



	* gnucash-rb [https://github.com/vbatts/gnucash-rb] by vbatts (last commit on  2012-07-11)
	Ruby access to Gnucash SQL database



	* gnucash-summarizer [https://github.com/arthurljones/gnucash-summarizer] by arthurljones (last commit on  2019-01-10)
	(No description available)



	* gnucash2bmd [https://github.com/ngiger/gnucash2bmd] by ngiger (last commit on  2017-05-30)
	Convert GnuCash CSV files into CSV which can be read by http://www.bmd.com/



	* gnucash2ledger [https://github.com/xaviershay/gnucash2ledger] by xaviershay (last commit on  2016-09-28)
	Convert GnuCash files to a format supported by the ledger command line application



	* gnucash_export [https://github.com/alibby/gnucash_export] by alibby (last commit on  2009-10-26)
	Export gnucash data to sqlite/ csv



	* gnucash_getquotes [https://github.com/hubcity/gnucash_getquotes] by hubcity (last commit on  2018-03-14)
	(No description available)



	rcash [https://github.com/salex/rcash] by salex (last commit on  2020-10-21)
	Rails Double Entry Accounting app patterned after GNUCash



	ruby-gnucash [https://github.com/holtrop/ruby-gnucash] by holtrop (last commit on  2020-02-25)
	Ruby library for extracting data from GnuCash data files



	* vfwcash [https://github.com/salex/vfwcash] by salex (last commit on  2018-09-06)
	A Ruby CLI application that produces PDF reports from GnuCash








Rust


	stay-the-course [https://github.com/DavidCain/stay-the-course] by DavidCain (last commit on  2020-09-22)
	Lazy portfolio rebalancer for GnuCash users








SQLPL


	* gnucash-tools [https://github.com/schoettl/gnucash-tools] by schoettl (last commit on  2017-07-05)
	Collection of tools to work with GnuCash efficiently








Scala


	* gnucash-stuff [https://github.com/crankydillo/gnucash-stuff] by crankydillo (last commit on  2011-12-30)
	(No description available)



	* GnuCashExtractor [https://github.com/Winbee/GnuCashExtractor] by Winbee (last commit on  2015-08-12)
	Extract data from gnuCash and copy it into an open document spreadsheet



	YNAB4toGnuCashMigrationTool [https://github.com/galbarm/YNAB4toGnuCashMigrationTool] by galbarm (last commit on  2020-02-18)
	YNAB 4 to GnuCash Migration Tool








Scheme


	* bas-report [https://github.com/spandan888/bas-report] by spandan888 (last commit on  2017-08-11)
	GST India Report / Business Tax Report



	* gc-decl-reports [https://github.com/yawaramin/gc-decl-reports] by yawaramin (last commit on  2014-02-09)
	GnuCash declarative reports



	* gnucash-account-balance-chart [https://github.com/timabell/gnucash-account-balance-chart] by timabell (last commit on  2009-04-11)
	account balance line chart for gnucash



	* gnucash-custom-reports [https://github.com/BenBergman/gnucash-custom-reports] by BenBergman (last commit on  2018-07-11)
	(No description available)



	* gnucash-multicolumn [https://github.com/daniel-beet/gnucash-multicolumn] by daniel-beet (last commit on  2017-09-18)
	Advanced date and text filtering and multicolumn reports



	* gnucash-paypal-invoice-template [https://github.com/charlesmulder/gnucash-paypal-invoice-template] by charlesmulder (last commit on  2018-06-20)
	GnuCash invoice template that resembles a PayPal invoice



	* gnucash-reports [https://github.com/dschwen/gnucash-reports] by dschwen (last commit on  2016-01-27)
	Custom reports for Gnucash



	* gnucash-reports [https://github.com/trailbound/gnucash-reports] by trailbound (last commit on  2012-08-03)
	Custom set of gnucash reports, currently in development.



	* gnucash-reports [https://github.com/cnuahs/gnucash-reports] by cnuahs (last commit on  2015-12-29)
	Custom reports for use with GnuCash (http://gnucash.org/).



	gnucash-reports [https://github.com/jaminh/gnucash-reports] by jaminh (last commit on  2020-08-06)
	Reports for personal finance using gnucash



	* gnucash-reports [https://github.com/wentzel/gnucash-reports] by wentzel (last commit on  2016-11-14)
	Some nice reports for GnuCash



	* gnucash-statement-table [https://github.com/waldeinburg/gnucash-statement-table] by waldeinburg (last commit on  2016-01-13)
	GnuCash report with cash flow over time



	* gnucashportable [https://github.com/GordCaswell/gnucashportable] by GordCaswell (last commit on  2016-12-20)
	GnuCash packaged in PortableApps.com Format



	* GnuCashReports [https://github.com/wlcasper/GnuCashReports] by wlcasper (last commit on  2018-03-03)
	Custom Reports for GnuCash



	ibr-gnc-module [https://github.com/ErwinRieger/ibr-gnc-module] by ErwinRieger (last commit on  2020-03-28)
	GnuCash Erweiterungen für deutsche Buchhaltung








Shell


	* AccountsConvertToGnucash [https://github.com/tontako/AccountsConvertToGnucash] by tontako (last commit on  2016-12-23)
	Convert Kakeibo(Android Application) CSV exports to QIF format (usable by GnuCash and others)



	ansible-role-gnucash [https://github.com/alvistack/ansible-role-gnucash] by alvistack (last commit on  2020-10-21)
	Ansible Role for GnuCash Installation



	* archlinux-gnucash-latest [https://github.com/nengxu/archlinux-gnucash-latest] by nengxu (last commit on  2015-03-31)
	Archlinux AUR package building scripts for latest Gnucash



	* docker_gnucash [https://github.com/tkerns1965/docker_gnucash] by tkerns1965 (last commit on  2018-01-19)
	(No description available)



	* docker_gnucash_novnc [https://github.com/tkerns1965/docker_gnucash_novnc] by tkerns1965 (last commit on  2018-01-25)
	(No description available)



	* gnucash-build [https://github.com/hanulhan/gnucash-build] by hanulhan (last commit on  2018-02-20)
	(No description available)



	* gnucash-build-script [https://github.com/z-Wind/gnucash-build-script] by z-Wind (last commit on  2019-03-08)
	for ubuntu



	* gnucash-csv-import [https://github.com/thomasramapuram/gnucash-csv-import] by thomasramapuram (last commit on  2016-08-08)
	(No description available)



	* gnucash-devel [https://github.com/aur-archive/gnucash-devel] by aur-archive (last commit on  2015-08-15)
	(No description available)



	* gnucash-docker [https://github.com/limitedAtonement/gnucash-docker] by limitedAtonement (last commit on  2017-01-27)
	docker image for repeatable gnucash builds.



	* gnucash-docs [https://github.com/aur-archive/gnucash-docs] by aur-archive (last commit on  2015-08-15)
	(No description available)



	* gnucash-docs-old [https://github.com/yasuakit/gnucash-docs-old] by yasuakit (last commit on  2011-09-24)
	Manual and User Guide for Gnucash, the open-source accounting program



	* gnucash-hbci [https://github.com/aur-archive/gnucash-hbci] by aur-archive (last commit on  2015-08-15)
	(No description available)



	* gnucash-on-debian [https://github.com/rayelnigma/gnucash-on-debian] by rayelnigma (last commit on  2018-09-16)
	a set of build scripts to build gnucash using Ninja for faster builds



	* gnucash-on-fedora-copr [https://github.com/zhiqinghuang/gnucash-on-fedora-copr] by zhiqinghuang (last commit on  2015-10-29)
	A set of build scripts geared towards creating rpm packages for gnucash and gnucash-docs on Fedora’s Copr infrastructure. It’s currently used to build nightly rpm packages for the maint and master branches intended for testing changes since the last release..



	gnucash-on-flatpak [https://github.com/Gnucash/gnucash-on-flatpak] by Gnucash (last commit on  2020-10-15)
	Packaging scripts to generate flatpaks directly from gnucash and gnucash-docs git repositories



	gnucash-on-osx [https://github.com/Gnucash/gnucash-on-osx] by Gnucash (last commit on  2020-10-03)
	Gtk-OSX moduleset, gtk-mac-bundler bundles, and ancillary files for creating GnuCash OSX Application Bundle.



	gnucash-on-osx [https://github.com/jralls/gnucash-on-osx] by jralls (last commit on  2020-07-12)
	Build GnuCash on OSX without X11



	* gnucash-python [https://github.com/aur-archive/gnucash-python] by aur-archive (last commit on  2015-08-15)
	(No description available)



	* gnucash-svn [https://github.com/aur-archive/gnucash-svn] by aur-archive (last commit on  2015-08-15)
	(No description available)



	gnucash-util-jp [https://github.com/mikkun/gnucash-util-jp] by mikkun (last commit on  2020-08-09)
	日本の商慣習下でGnuCashを使うためのツール



	gnucash.AppImage [https://github.com/ecmu/gnucash.AppImage] by ecmu (last commit on  2020-04-12)
	AppImage build for gnucash



	* gnucash.SlackBuild [https://github.com/botzkobg/gnucash.SlackBuild] by botzkobg (last commit on  2015-04-02)
	SlackBuild script to compile GnuCash



	* LittleBudget [https://github.com/kstripp/LittleBudget] by kstripp (last commit on  2012-06-17)
	Little Budget Tool for GNUCash



	* nordea2ofx [https://github.com/nsrosenqvist/nordea2ofx] by nsrosenqvist (last commit on  2014-10-24)
	A quick implementation of a converter between Nordea’s CSV export to OFX so that it can be imported into various applications, such as Homebank or GnuCash. Only supporting Swedish and my edge cases, please consider improving the script and send a pull request for the changes.



	* TW5-GNUCash-Assistant [https://github.com/JulioCantarero/TW5-GNUCash-Assistant] by JulioCantarero (last commit on  2016-03-12)
	A custom edition of TiddlyWiki5 designed to collect financial information from your banks and export them in QIF format








Swift


	* cash [https://github.com/cjwirth/cash] by cjwirth (last commit on  2017-07-03)
	iOS companion app for GnuCash








TSQL


	gnucash-reports [https://github.com/fredzica/gnucash-reports] by fredzica (last commit on  2020-01-12)
	Custom reports that use data from gnucash’s SQL database



	* GNUCashProcs [https://github.com/nicholasceliano/GNUCashProcs] by nicholasceliano (last commit on  2019-10-22)
	(No description available)








Tcl


	* pycash [https://github.com/davinirjr/pycash] by davinirjr (last commit on  2015-01-25)
	Some Python utilites that GnuCash users may find useful.








TypeScript


	gnucash-global-importer [https://github.com/klodzack/gnucash-global-importer] by klodzack (last commit on  2020-09-10)
	(No description available)



	gnucash-graphql [https://github.com/phjardas/gnucash-graphql] by phjardas (last commit on  2020-07-17)
	GraphQL Wrapper For GnuCash Ledgers



	GnuCashImporter [https://github.com/nicholasceliano/GnuCashImporter] by nicholasceliano (last commit on  2020-07-19)
	(No description available)



	v9-geckos-team-07 [https://github.com/chingu-voyages/v9-geckos-team-07] by chingu-voyages (last commit on  2020-09-05)
	GeckoCash: A web-based GnuCash clone.



	* web-cash [https://github.com/ashishmondal/web-cash] by ashishmondal (last commit on  2017-06-29)
	Web version of GnuCash



	* web-cash [https://github.com/ashishmondal/web-cash] by ashishmondal (last commit on  2017-06-29)
	Web version of GnuCash








Visual Basic


	* OneClickToQif [https://github.com/OneClickToQif/OneClickToQif] by OneClickToQif (last commit on  2017-04-23)
	OneClickToQIF consists of a set of templates and macros, which are used to export data from your spreadsheets to QIF format, as used by programs such as GnuCash, Money and Quicken. You can use the templates as provided, or adapt your own spreadsheet, so your data is automatically exported to QIF with a single click.








XSLT


	* asciidoc-conversion [https://github.com/codesmythe/asciidoc-conversion] by codesmythe (last commit on  2018-08-27)
	Script and tools to convert GnuCash DocBook XML to AsciiDoc



	gnucash-docs [https://github.com/Gnucash/gnucash-docs] by Gnucash (last commit on  2020-09-27)
	Documentation for GnuCash Accounting Program.



	* gnucash-docs [https://github.com/mattig7/gnucash-docs] by mattig7 (last commit on  2018-02-10)
	(No description available)



	* Gnucash-gnucash-docs [https://github.com/jimmymccord/Gnucash-gnucash-docs] by jimmymccord (last commit on  2018-05-19)
	(No description available)








Unknown


	* accounting-plans [https://github.com/jeblad/accounting-plans] by jeblad (last commit on  2018-02-09)
	Accounting plans for GnuCash



	* accounts [https://github.com/sjtug/accounts] by sjtug (last commit on  2016-09-25)
	Accounts of SJTUG in GNUCash Format



	accounts_gnucash [https://github.com/Baneeishaque/accounts_gnucash] by Baneeishaque (last commit on  2020-02-29)
	(No description available)



	* an-gnucash [https://github.com/wanjing/an-gnucash] by wanjing (last commit on  2012-07-30)
	android app for gnucash



	* ansible-role-gnucash [https://github.com/wtanaka/ansible-role-gnucash] by wtanaka (last commit on  2019-08-26)
	Ansible role for installing gnucash



	bookee [https://github.com/hesy-mzh/bookee] by hesy-mzh (last commit on  2020-08-22)
	Account data for GnuCash



	budget [https://github.com/bhagdave/budget] by bhagdave (last commit on  2020-10-24)
	My Budget from Gnucash



	* chloris [https://github.com/honthion/chloris] by honthion (last commit on  2018-12-17)
	gnucash项目后台参考 python django



	* Church-Accounting-Using-GnuCash [https://github.com/leggie/Church-Accounting-Using-GnuCash] by leggie (last commit on  2017-11-18)
	Various excel templates containing vba scripts that makes church accounting using the open source accounting tool GnuCash as described in the blog “http://financeandaccountingforchurches.blogspot.in/2012/12/church-accounting-using-gnucash-1.html”.  The files in the links mentioned there are hosted in this repository



	* CICtoGNUcash [https://github.com/jbtruffault/CICtoGNUcash] by jbtruffault (last commit on  2016-06-15)
	(No description available)



	* commerzbank-csv4gnucash [https://github.com/zanto001/commerzbank-csv4gnucash] by zanto001 (last commit on  2018-12-05)
	Tweak CSV exports from commerzbank for importing into GnuCash.



	* ComptaTest [https://github.com/palric/ComptaTest] by palric (last commit on  2017-05-05)
	Exercices programmation python/panda: importation de fichiers comptas bancaires, formatage et importation dans GnuCash



	* CPA-006-Asap-Cheques [https://github.com/dougransom/CPA-006-Asap-Cheques] by dougransom (last commit on  2017-09-26)
	Gnucash Check Configurations to print on Canadian Cheques from ASAP Cheques.



	csv2qif [https://github.com/andreaZHrustichelli/csv2qif] by andreaZHrustichelli (last commit on  2020-09-15)
	Python program to convert csv file into a qif file ready to import in GNUCASH



	* docker-gnucash [https://github.com/mbessler/docker-gnucash] by mbessler (last commit on  2015-07-15)
	Containerized GnuCash



	* docker-gnucash [https://github.com/rainu/docker-gnucash] by rainu (last commit on  2017-11-20)
	A gnucash docker image



	* docker-gnucash [https://github.com/sgalkin/docker-gnucash] by sgalkin (last commit on  2018-01-31)
	gnucash docker image with SpiderOakOne integration



	* docker-mobile-gnucash [https://github.com/au-phiware/docker-mobile-gnucash] by au-phiware (last commit on  2016-12-20)
	Docker containers for justinhunt1223/mobilegnucash



	GCtranslate [https://github.com/AshokR/GCtranslate] by AshokR (last commit on  2020-06-30)
	GnuCash Translation



	* GnuCash-3part-check [https://github.com/agh1/GnuCash-3part-check] by agh1 (last commit on  2012-06-06)
	A 3-part check format for GnuCash



	gnucash-accounts [https://github.com/ordtrogen/gnucash-accounts] by ordtrogen (last commit on  2019-12-18)
	Some Account Hierarchy Templates for GnuCash in Swedish



	* gnucash-android-master [https://github.com/abdullahwale/gnucash-android-master] by abdullahwale (last commit on  2018-10-19)
	(No description available)



	* gnucash-api [https://github.com/jjuanda/gnucash-api] by jjuanda (last commit on  2013-12-14)
	REST APIs for GnuCash files



	gnucash-build-debian [https://github.com/willelop/gnucash-build-debian] by willelop (last commit on  2020-09-06)
	Installs in Debian all the required dependencies for building gnucash



	* gnucash-compose [https://github.com/daveyb/gnucash-compose] by daveyb (last commit on  2017-03-11)
	docker-compose file(s) to bring up local gnucash cluster



	* gnucash-data [https://github.com/anshprat/gnucash-data] by anshprat (last commit on  2015-06-02)
	data files for my gnucash encrypted with gpg



	* gnucash-docker [https://github.com/KaiLemke/gnucash-docker] by KaiLemke (last commit on  2017-12-18)
	containerized gnucash 2.6



	* gnucash-docker [https://github.com/dbcesar/gnucash-docker] by dbcesar (last commit on  2018-04-16)
	Dockerfile and docker-compose to install and run gnucash 3.0 from a docker container



	* gnucash-docs [https://github.com/cygwinports/gnucash-docs] by cygwinports (last commit on  2018-04-09)
	Cygwin gnucash-docs packaging



	* gnucash-fire-tools [https://github.com/KarolOlko/gnucash-fire-tools] by KarolOlko (last commit on  2018-10-16)
	Slicing gnucash DB for more insights



	* gnucash-guide-asciidoc [https://github.com/codesmythe/gnucash-guide-asciidoc] by codesmythe (last commit on  2018-08-23)
	The GnuCash Tutorial and Concept Guide, converted to Asciidoc



	* gnucash-my_chart_of_accounts [https://github.com/5472qaywsx/gnucash-my_chart_of_accounts] by 5472qaywsx (last commit on  2019-02-25)
	my personal chart of accounts for gnucash



	gnucash-pot [https://github.com/fellen/gnucash-pot] by fellen (last commit on  2020-03-25)
	Portable Template of GnuCash



	* gnucash-queries [https://github.com/g2010a/gnucash-queries] by g2010a (last commit on  2016-10-20)
	Queries to extract data from Gnucash’s database



	* gnucash-rest [https://github.com/mhitchens/gnucash-rest] by mhitchens (last commit on  2014-05-03)
	A Spring Data/Spring REST interface to a gnucash data file



	gnucash-stuff [https://github.com/ajablonski/gnucash-stuff] by ajablonski (last commit on  2020-08-31)
	(No description available)



	GnuCash-Tutorials [https://github.com/duguqiubailee/GnuCash-Tutorials] by duguqiubailee (last commit on  2020-10-19)
	(No description available)



	* gnucash-web [https://github.com/djbrown/gnucash-web] by djbrown (last commit on  2016-01-01)
	(No description available)



	GNUCASH.APP-ERICK-CLEWIS [https://github.com/ErickClewisAccountsdatamoneymarketing/GNUCASH.APP-ERICK-CLEWIS] by ErickClewisAccountsdatamoneymarketing (last commit on  2020-03-03)
	USD$ DATABASE OPEN SOURCE DATA



	* gnucash_auto [https://github.com/torchtarget/gnucash_auto] by torchtarget (last commit on  2017-08-18)
	A simple transaction importer for Gnucash



	* gnucashdeb [https://github.com/twt2/gnucashdeb] by twt2 (last commit on  2019-09-28)
	(No description available)



	* gnucashdockeraws [https://github.com/fervincent/gnucashdockeraws] by fervincent (last commit on  2019-03-29)
	(No description available)



	* GnucashSW [https://github.com/Oldobaba/GnucashSW] by Oldobaba (last commit on  2018-07-04)
	(No description available)



	gnucashTelegram [https://github.com/f-angi/gnucashTelegram] by f-angi (last commit on  2020-02-14)
	(No description available)



	* JsCash [https://github.com/rafaelbeckel/JsCash] by rafaelbeckel (last commit on  2019-04-24)
	Double entry accounting system inspired by GNUCash



	* kg7je [https://github.com/twt2/kg7je] by twt2 (last commit on  2019-09-12)
	Stephen Butler’s Debian Package Files for GnuCash



	* knab-gnucash-converter [https://github.com/bkrijg/knab-gnucash-converter] by bkrijg (last commit on  2017-05-03)
	A python script for converting KNAB bankstatement information files into a suitable gnucash csv import file



	* lepturus [https://github.com/honthion/lepturus] by honthion (last commit on  2018-12-17)
	gnucash项目后台H5 vue



	moflow [https://github.com/msobkow/moflow] by msobkow (last commit on  2020-10-22)
	Money Flow is a revisioning of GNU Cash as a web-enabled Spring Tool Suite 4 application set



	* nordea-csv2qif [https://github.com/martinolsen/nordea-csv2qif] by martinolsen (last commit on  2012-09-09)
	Convert Nordea CSV exports to QIF format (usable by GnuCash and others)



	org.gnucash.GnuCash [https://github.com/flathub/org.gnucash.GnuCash] by flathub (last commit on  2020-09-27)
	(No description available)



	* PayPalConvert [https://github.com/rowantree/PayPalConvert] by rowantree (last commit on  2015-11-04)
	Convert PayPal csv files to qif for loading into GnuCash



	* perotis [https://github.com/honthion/perotis] by honthion (last commit on  2018-12-17)
	gnucash项目App flutter



	* rabo2qif [https://github.com/milovanderlinden/rabo2qif] by milovanderlinden (last commit on  2011-01-25)
	export mut.txt to qif for gnucash



	* resource-gnucash-build [https://github.com/hgati/resource-gnucash-build] by hgati (last commit on  2018-03-21)
	(No description available)



	Singularity-GNUCash [https://github.com/rgrandin/Singularity-GNUCash] by rgrandin (last commit on  2019-12-30)
	Fedora 28 build of GNUCash



	* splitwise-to-gnucash [https://github.com/yfede/splitwise-to-gnucash] by yfede (last commit on  2018-08-07)
	A script to grab transactions from Splitwise and export them in CSV form for import in GnuCash



	* tk_ansible_gnucash_vscode01 [https://github.com/tkerns1965/tk_ansible_gnucash_vscode01] by tkerns1965 (last commit on  2019-08-28)
	(No description available)



	* Vishal-Ramteke [https://github.com/vishal7788/Vishal-Ramteke] by vishal7788 (last commit on  2019-09-01)
	GnuCash Mobile Automation Test



	* Vishal-Ramteke [https://github.com/vishal7788/Vishal-Ramteke] by vishal7788 (last commit on  2019-09-01)
	GnuCash Mobile Automation Test



	webcash [https://github.com/turlog/webcash] by turlog (last commit on  2020-06-17)
	WebCash is a proxy service that allows connecting to GNUCash databases with REST API.
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  Source code for piecash._common

import locale

from decimal import Decimal
from sqlalchemy import Column, VARCHAR, INTEGER, cast, Float
from sqlalchemy.ext.hybrid import hybrid_property

from .sa_extra import DeclarativeBase, _Date


[docs]class GnucashException(Exception):
    pass



[docs]class GncNoActiveSession(GnucashException):
    pass



[docs]class GncValidationError(GnucashException):
    pass



[docs]class GncImbalanceError(GncValidationError):
    pass



[docs]class GncConversionError(GnucashException):
    pass



[docs]class Recurrence(DeclarativeBase):
    """
    Recurrence information for scheduled transactions

    Attributes:
        obj_guid (str): link to the parent ScheduledTransaction record.
        recurrence_mult (int): Multiplier for the period type. Describes how many times
            the period repeats for the next occurrence.
        recurrence_period_type (str): type or recurrence (monthly, daily).
        recurrence_period_start (date): the date the recurrence starts.
        recurrence_weekend_adjust (str): adjustment to be made if the next occurrence
            falls on weekend / non-working day.
    """

    __tablename__ = "recurrences"

    __table_args__ = {"sqlite_autoincrement": True}

    # column definitions
    id = Column("id", INTEGER(), primary_key=True, nullable=False, autoincrement=True)
    obj_guid = Column("obj_guid", VARCHAR(length=32), nullable=False)
    recurrence_mult = Column("recurrence_mult", INTEGER(), nullable=False)
    recurrence_period_type = Column(
        "recurrence_period_type", VARCHAR(length=2048), nullable=False
    )
    recurrence_period_start = Column("recurrence_period_start", _Date(), nullable=False)
    recurrence_weekend_adjust = Column(
        "recurrence_weekend_adjust", VARCHAR(length=2048), nullable=False
    )

    # relation definitions
    # added from the DeclarativeBaseGUID object (as linked from different objects like the slots)
    def __str__(self):
        return "{}*{} from {} [{}]".format(
            self.recurrence_period_type,
            self.recurrence_mult,
            self.recurrence_period_start,
            self.recurrence_weekend_adjust,
        )



MAX_NUMBER = 2 ** 63 - 1


[docs]def hybrid_property_gncnumeric(num_col, denom_col):
    """Return an hybrid_property handling a Decimal represented by a numerator and a
    denominator column.
    It assumes the python field related to the sqlcolumn is named as _sqlcolumn.

    :type num_col: sqlalchemy.sql.schema.Column
    :type denom_col: sqlalchemy.sql.schema.Column
    :return: sqlalchemy.ext.hybrid.hybrid_property
    """
    num_name, denom_name = "_{}".format(num_col.name), "_{}".format(denom_col.name)
    name = num_col.name.split("_")[0]

    def fset(self, d):
        if d is None:
            num, denom = None, None
        else:
            if isinstance(d, tuple):
                d = Decimal(d[0]) / d[1]
            elif isinstance(d, (int, int, str)):
                d = Decimal(d)
            elif isinstance(d, float):
                raise TypeError(
                    (
                        "Received a floating-point number {} where a decimal is expected. "
                        + "Use a Decimal, str, or int instead"
                    ).format(d)
                )
            elif not isinstance(d, Decimal):
                raise TypeError(
                    (
                        "Received an unknown type {} where a decimal is expected. "
                        + "Use a Decimal, str, or int instead"
                    ).format(type(d).__name__)
                )

            sign, digits, exp = d.as_tuple()
            denom = 10 ** max(-exp, 0)

            denom_basis = getattr(self, "{}_basis".format(denom_name), None)
            if denom_basis is not None:
                denom = denom_basis

            num = int(d * denom)
            if not (
                (-MAX_NUMBER < num < MAX_NUMBER) and (-MAX_NUMBER < denom < MAX_NUMBER)
            ):
                raise ValueError(
                    (
                        "The amount '{}' cannot be represented in GnuCash. "
                        + "Either it is too large or it has too many decimals"
                    ).format(d)
                )

        setattr(self, num_name, num)
        setattr(self, denom_name, denom)

    def fget(self):
        num, denom = getattr(self, num_name), getattr(self, denom_name)
        if num is None:
            return
        else:
            return Decimal(num) / denom

    def expr(cls):
        # todo: cast into Decimal for postgres and for sqlite (for the latter, use sqlite3.register_converter ?)
        return (cast(num_col, Float) / denom_col).label(name)

    return hybrid_property(
        fget=fget,
        fset=fset,
        expr=expr,
    )



[docs]class CallableList(list):
    """
    A simple class (inherited from list) allowing to retrieve a given list element with a filter on an attribute.

    It can be used as the collection_class of a sqlalchemy relationship or to wrap any list (see examples
    in :class:`piecash.core.session.GncSession`)
    """

    fallback = None

    def __init__(self, *args):
        list.__init__(self, *args)

    def __call__(self, **kwargs):
        """
        Return the first element of the list that has attributes matching the kwargs dict. The `get` method is
        an alias for this method.

        To be used as::

            l(mnemonic="EUR", namespace="CURRENCY")
        """
        for obj in self:
            for k, v in kwargs.items():
                if getattr(obj, k) != v:
                    break
            else:
                return obj
        else:
            if self.fallback:
                return self.fallback(**kwargs)
            else:
                raise KeyError(
                    "Could not find object with {} in {}".format(kwargs, self)
                )

    get = __call__



[docs]def get_system_currency_mnemonic():
    """Returns the mnemonic of the locale currency (and EUR if not defined).

    At the target, it could also look in Gnucash configuration/registry to see if the user
    has chosen another default currency.
    """

    if locale.getlocale() == (None, None):
        locale.setlocale(locale.LC_ALL, "")

    mnemonic = locale.localeconv()["int_curr_symbol"].strip() or "EUR"

    return mnemonic





            

          

      

      

    

  

    
      
          
            
  Source code for piecash.budget

from __future__ import division

import uuid

from sqlalchemy import Column, VARCHAR, INTEGER, BIGINT, ForeignKey
from sqlalchemy.orm import relation, foreign

from ._common import hybrid_property_gncnumeric, Recurrence, CallableList
from ._declbase import DeclarativeBaseGuid
from .sa_extra import DeclarativeBase


[docs]class Budget(DeclarativeBaseGuid):
    """
    A GnuCash Budget

    Attributes:
        name (str): name of the budget
        description (str): description of the budget
        amounts (list of :class:`piecash.budget.BudgetAmount`): list of amounts per account
    """

    __tablename__ = "budgets"

    __table_args__ = {}

    # column definitions
    # keep this line as we reference it in the primaryjoin
    guid = Column(
        "guid",
        VARCHAR(length=32),
        primary_key=True,
        nullable=False,
        default=lambda: uuid.uuid4().hex,
    )
    name = Column("name", VARCHAR(length=2048), nullable=False)
    description = Column("description", VARCHAR(length=2048))
    num_periods = Column("num_periods", INTEGER(), nullable=False)

    # # relation definitions
    recurrence = relation(
        Recurrence,
        primaryjoin=foreign(Recurrence.obj_guid) == guid,
        cascade="all, delete-orphan",
        uselist=False,
    )

    amounts = relation(
        "BudgetAmount",
        back_populates="budget",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )

    def __str__(self):
        return "Budget<{}({}) for {} periods following pattern '{}' >".format(
            self.name, self.description, self.num_periods, self.recurrence
        )



[docs]class BudgetAmount(DeclarativeBase):
    """
    A GnuCash BudgetAmount

    Attributes:
        amount (:class:`decimal.Decimal`): the budgeted amount
        account (:class:`piecash.core.account.Account`): the budgeted account
        budget (:class:`Budget`): the budget of the amount
    """

    __tablename__ = "budget_amounts"

    __table_args__ = {"sqlite_autoincrement": True}

    # column definitions
    id = Column("id", INTEGER(), primary_key=True, autoincrement=True, nullable=False)
    budget_guid = Column(
        "budget_guid", VARCHAR(length=32), ForeignKey("budgets.guid"), nullable=False
    )
    account_guid = Column(
        "account_guid", VARCHAR(length=32), ForeignKey("accounts.guid"), nullable=False
    )
    period_num = Column("period_num", INTEGER(), nullable=False)
    _amount_num = Column("amount_num", BIGINT(), nullable=False)
    _amount_denom = Column("amount_denom", BIGINT(), nullable=False)
    amount = hybrid_property_gncnumeric(_amount_num, _amount_denom)

    # relation definitions
    account = relation("Account", back_populates="budget_amounts")
    budget = relation("Budget", back_populates="amounts")

    def __str__(self):
        return "BudgetAmount<{}={}>".format(self.period_num, self.amount)





            

          

      

      

    

  

    
      
          
            
  Source code for piecash.kvp

import datetime
import decimal
import sys
import uuid
from enum import Enum
from importlib import import_module

from sqlalchemy import Column, VARCHAR, INTEGER, REAL, BIGINT, types, event, Index
from sqlalchemy.orm import relation, foreign, object_session, backref

from ._common import CallableList
from ._common import hybrid_property_gncnumeric
from .sa_extra import _DateTime, DeclarativeBase, _Date


[docs]class KVP_Type(Enum):
    KVP_TYPE_INVALID = -1
    KVP_TYPE_GINT64 = 1
    KVP_TYPE_DOUBLE = 2
    KVP_TYPE_NUMERIC = 3
    KVP_TYPE_STRING = 4
    KVP_TYPE_GUID = 5
    KVP_TYPE_TIMESPEC = 6
    KVP_TYPE_BINARY = 7
    KVP_TYPE_GLIST = 8
    KVP_TYPE_FRAME = 9
    KVP_TYPE_GDATE = 10



pytype_KVPtype = {
    int: KVP_Type.KVP_TYPE_GINT64,
    float: KVP_Type.KVP_TYPE_DOUBLE,
    decimal.Decimal: KVP_Type.KVP_TYPE_NUMERIC,
    dict: KVP_Type.KVP_TYPE_FRAME,
    list: KVP_Type.KVP_TYPE_GLIST,
    # to fill
}

KVPtype_fields = {
    KVP_Type.KVP_TYPE_GINT64: "int64_val",
    KVP_Type.KVP_TYPE_DOUBLE: "double_val",
    KVP_Type.KVP_TYPE_STRING: "string_val",
    KVP_Type.KVP_TYPE_GUID: "guid_val",
    KVP_Type.KVP_TYPE_TIMESPEC: "timespec_val",
    KVP_Type.KVP_TYPE_GDATE: "gdate_val",
    KVP_Type.KVP_TYPE_NUMERIC: ("numeric_val_num", "numeric_val_denom"),
    KVP_Type.KVP_TYPE_FRAME: "guid",
    KVP_Type.KVP_TYPE_GLIST: "guid",
}


[docs]class SlotType(types.TypeDecorator):
    """Used to customise the DateTime type for sqlite (ie without the separators as in gnucash"""

    impl = INTEGER

[docs]    def process_bind_param(self, value, dialect):
        if value is not None:
            return value.value


[docs]    def process_result_value(self, value, dialect):
        if value is not None:
            return KVP_Type(value)




class DictWrapper(object):
    def __contains__(self, key):
        for sl in self.slots:
            if sl.name == key:
                return True
        else:
            return False

    def __getitem__(self, key):
        assert not isinstance(
            key, int
        ), "You are accessing slots with an integer (={}) while a string is expected".format(
            key
        )
        keys = key.split("/", 1)
        key = keys[0]
        for sl in self.slots:
            if sl.name == key:
                break
        else:
            raise KeyError("No slot exists with name '{}'".format(key))
        if len(keys) > 1:
            return sl[keys[1]]
        else:
            return sl  # .value

    def __setitem__(self, key, value):
        keys = key.split("/", 1)
        key = keys[0]
        for sl in self.slots:
            if sl.name == key:
                break
        else:
            # new key
            if len(keys) > 1:
                if isinstance(self, SlotFrame):
                    sf = SlotFrame(name=self._name + "/" + key, obj_guid=self.guid_val)
                else:
                    sf = SlotFrame(name=key, obj_guid=self.guid)
                sf[keys[1]] = value
                self.slots.append(sf)
            else:
                self.slots.append(slot(parent=self, name=key, value=value))

            return

        if len(keys) > 1:
            sl[keys[1]] = value
            return
        # assign if type is correct
        if isinstance(value, sl._python_type):
            sl.value = value
        else:
            raise TypeError(
                "Type of '{}' is not one of {}".format(value, sl._python_type)
            )

    def __delitem__(self, key):
        if isinstance(key, slice):
            # delete all
            del self.slots[key]
            return
        keys = key.split("/", 1)
        for i, sl in enumerate(self.slots):
            if sl.name == keys[0]:
                break
        else:
            raise KeyError("No slot exists with name '{}'".format(key))
        if len(keys) > 1:
            del sl[keys[1]]
        else:
            del self.slots[i]

    def iteritems(self):
        for sl in self.slots:
            yield sl.name, sl

    def get(self, key, default=None):
        try:
            return self[key].value
        except KeyError:
            return default


class Slot(DeclarativeBase):
    __tablename__ = "slots"

    __table_args__ = (
        Index("slots_guid_index", "obj_guid"),
        {
            "sqlite_autoincrement": True,
        },
    )

    # column definitions
    id = Column("id", INTEGER(), primary_key=True, nullable=False, autoincrement=True)
    obj_guid = Column("obj_guid", VARCHAR(length=32), nullable=False)
    _name = Column("name", VARCHAR(length=4096), nullable=False)

    @property
    def name(self):
        if self._name:
            return self._name.split("/")[-1]
        else:
            return self._name

    @name.setter
    def name(self, value):
        self._name = value

    slot_type = Column("slot_type", SlotType(), nullable=False)

    __mapper_args__ = {
        "polymorphic_on": slot_type,
    }

    def __init__(self, name, value=None, obj_guid=None):
        self.name = name
        if value is not None:
            self.value = value
        if obj_guid is not None:
            self.obj_guid = obj_guid

    def __str__(self):
        return "<{} {}={!r}>".format(self.__class__.__name__, self.name, self.value)


class SlotSimple(Slot):
    __mapper_args__ = {
        "polymorphic_identity": -1,
    }

    _python_type = ()

    @property
    def value(self):
        return getattr(self, self._field)

    @value.setter
    def value(self, value):
        setattr(self, self._field, value)

    def __eq__(self, other):
        return (
            isinstance(other, self.__class__)
            and self.name == other.name
            and self.value == other.value
        )


def define_simpleslot(postfix, pytype, KVPtype, field, col_type, col_default):
    cls = type(
        "Slot{}".format(postfix),
        (SlotSimple,),
        {
            "__mapper_args__": {"polymorphic_identity": KVPtype},
            field: Column(field, col_type, default=col_default),
            "_field": field,
            "_python_type": pytype,
        },
    )
    return cls


SlotInt = define_simpleslot(
    postfix="Int",
    pytype=(int,),
    KVPtype=KVP_Type.KVP_TYPE_GINT64,
    field="int64_val",
    col_type=BIGINT(),
    col_default=0,
)
SlotString = define_simpleslot(
    postfix="String",
    pytype=(str,),
    KVPtype=KVP_Type.KVP_TYPE_STRING,
    field="string_val",
    col_type=VARCHAR(length=4096),
    col_default=None,
)
SlotDouble = define_simpleslot(
    postfix="Double",
    pytype=(float,),
    KVPtype=KVP_Type.KVP_TYPE_DOUBLE,
    field="double_val",
    col_type=REAL(),
    col_default=0,
)
SlotTime = define_simpleslot(
    postfix="Time",
    pytype=(datetime.time,),
    KVPtype=KVP_Type.KVP_TYPE_TIMESPEC,
    field="timespec_val",
    col_type=_DateTime(),
    col_default=None,
)


class SlotFrame(DictWrapper, Slot):
    __mapper_args__ = {"polymorphic_identity": KVP_Type.KVP_TYPE_FRAME}
    _python_type = (dict,)

    guid_val = Column("guid_val", VARCHAR(length=32))

    slots = relation(
        "Slot",
        primaryjoin=foreign(Slot.obj_guid) == guid_val,
        cascade="all, delete-orphan",
        collection_class=CallableList,
        single_parent=True,
        backref=backref("parent", remote_side=guid_val),
    )

    @property
    def value(self):
        # convert to dict
        return {sl.name: sl.value for sl in self.slots}

    @value.setter
    def value(self, value):
        self.slots = [slot(parent=self, name=k, value=v) for k, v in value.items()]

    def __init__(self, **kwargs):
        self.guid_val = uuid.uuid4().hex
        super(SlotFrame, self).__init__(**kwargs)


class SlotList(SlotFrame):
    __mapper_args__ = {"polymorphic_identity": KVP_Type.KVP_TYPE_GLIST}
    _python_type = (list,)

    @property
    def value(self):
        # convert to dict
        return [sl.value for sl in self.slots]

    @value.setter
    def value(self, value):
        self.slots = [
            slot(parent=self, name=str(i), value=v) for i, v in enumerate(value)
        ]

    def __init__(self, **kwargs):
        self.guid_val = uuid.uuid4().hex
        super(SlotFrame, self).__init__(**kwargs)


@event.listens_for(SlotFrame.slots, "remove")
def remove_slot(target, value, initiator):
    s = object_session(value)
    if value in s.new:
        s.expunge(value)
    else:
        s.delete(value)


class SlotGUID(SlotFrame):
    __mapper_args__ = {"polymorphic_identity": KVP_Type.KVP_TYPE_GUID}
    _python_type = (DeclarativeBase,)

    # add
    _mapping_name_class = {
        "from-sched-xaction": "piecash.core.transaction.ScheduledTransaction",
        "account": "piecash.core.account.Account",
        "invoice-guid": "piecash.business.invoice.Invoice",
        "peer_guid": "piecash.core.transaction.Split",
        "gains-split": "piecash.core.transaction.Split",
        "gains-source": "piecash.core.transaction.Split",
        "default-currency": "piecash.core.commodity.Commodity",
    }

    @property
    def Class(self):
        name, guid = self.name, self.guid_val
        if name.startswith("CURRENCY::"):
            # handle capital gain account
            class_to_retrieve = "piecash.core.account.Account"
        else:
            class_to_retrieve = self._mapping_name_class.get(name, None)
            if class_to_retrieve is None:
                raise ValueError(
                    "Smart retrieval of GUID slot with name '{}' is not yet supported. "
                    "Need to retrieve proper object type in kvp module "
                    "(add in SlotGUID._mapping_name_class)".format(name)
                )
        class_module, class_name = class_to_retrieve.rsplit(".", 1)
        mod = import_module(class_module)
        Class = getattr(mod, class_name)
        return Class

    @property
    def value(self):
        return (
            object_session(self).query(self.Class).filter_by(guid=self.guid_val).one()
        )

    @value.setter
    def value(self, value):
        assert isinstance(value, self.Class)
        self.guid_val = value.guid


def get_all_subclasses(cls):
    all_subclasses = []

    direct_subclasses = cls.__subclasses__()

    all_subclasses.extend(direct_subclasses)

    for subclass in direct_subclasses:
        all_subclasses.extend(get_all_subclasses(subclass))

    return all_subclasses


def slot(parent, name, value):
    if isinstance(parent, SlotFrame):
        name = parent._name + "/" + name
        guid_parent = parent.guid_val
    else:
        guid_parent = parent.guid

    # handle datetime before others (as otherwise can be mixed with date)
    if isinstance(value, datetime.datetime):
        return SlotTime(name=name, value=value, obj_guid=guid_parent)

    for cls in get_all_subclasses(Slot):
        if isinstance(value, cls._python_type) and cls != SlotFrame and cls != SlotList:
            return cls(name=name, value=value, obj_guid=guid_parent)

    if isinstance(value, dict):
        # transform a dict to Frame/Slots
        sf = SlotFrame(name=name, obj_guid=guid_parent)
        for k, v in value.items():
            sl = slot(parent=sf, name=k, value=v)
            sl.parent = sf
        return sf

    if isinstance(value, list):
        # transform a list to List/Slots
        sf = SlotList(name=name)
        for i, v in enumerate(value):
            sl = slot(parent=sf, name=str(i), value=v)
            sl.parent = sf
        return sf

    raise ValueError("Cannot handle type of '{}'".format(value))


class SlotNumeric(Slot):
    __mapper_args__ = {"polymorphic_identity": KVP_Type.KVP_TYPE_NUMERIC}
    _python_type = (tuple, decimal.Decimal)

    _numeric_val_num = Column("numeric_val_num", BIGINT(), nullable=True, default=0)
    _numeric_val_denom = Column("numeric_val_denom", BIGINT(), nullable=True, default=1)
    value = hybrid_property_gncnumeric(_numeric_val_num, _numeric_val_denom)


SlotDate = define_simpleslot(
    postfix="Date",
    pytype=(datetime.date,),
    KVPtype=KVP_Type.KVP_TYPE_GDATE,
    field="gdate_val",
    col_type=_Date(),
    col_default=None,
)




            

          

      

      

    

  

    
      
          
            
  Source code for piecash.sa_extra

from __future__ import division, unicode_literals
from __future__ import print_function

import datetime
import logging
import sys
import unicodedata

import pytz
import tzlocal
from sqlalchemy import (
    types,
    Table,
    MetaData,
    ForeignKeyConstraint,
    event,
    create_engine,
)
from sqlalchemy.dialects import sqlite
from sqlalchemy.ext.compiler import compiles
from sqlalchemy.ext.declarative import as_declarative
from sqlalchemy.ext.hybrid import hybrid_property
from sqlalchemy.orm import exc as orm_exc
from sqlalchemy.orm import sessionmaker, object_session

# import yaml


def __init__blocked(self, *args, **kwargs):
    raise NotImplementedError(
        "Objects of type {} cannot be created from scratch "
        "(only read)".format(self.__class__.__name__)
    )


@as_declarative(constructor=__init__blocked)
class DeclarativeBase(object):
    @property
    def book(self):
        """Return the gnc book holding the object"""
        s = object_session(self)
        return s and s.book

    def object_to_validate(self, change):
        """yield the objects to validate when the object is modified (change="new" "deleted" or "dirty").

        For instance, if the object is a Split, if it changes, we want to revalidate not the split
        but its transaction and its lot (if any). split.object_to_validate should yeild both split.transaction
        and split.lot
        """
        return
        yield

    def on_book_add(self):
        """Call when the object is added to a book"""
        pass

    def validate(self):
        """This must be reimplemented for object requiring validation"""
        raise NotImplementedError(self)

    def get_all_changes(self):
        try:
            return self.book.session._all_changes[id(self)]
        except KeyError:
            return {"STATE_CHANGES": ["unchanged"], "OBJECT": self}

    def __repr__(self):
        return str(self)


tz = pytz.timezone(str(tzlocal.get_localzone()))
utc = pytz.utc


@compiles(sqlite.DATE, "sqlite")
def compile_date(element, compiler, **kw):
    return "TEXT(8)"  # % element.__class__.__name__


[docs]@compiles(sqlite.DATETIME, "sqlite")
def compile_datetime(element, compiler, **kw):
    """data type for the date field

    note: it went from TEXT(14) in 2.6 to TEXT(19) in 2.8 to accommodate
    for the new ISO format of date in sqlite"""
    return "TEXT(14)"



class _DateTime(types.TypeDecorator):
    """Used to customise the DateTime type for sqlite (ie without the separators as in gnucash"""

    impl = types.TypeEngine

    def load_dialect_impl(self, dialect):
        if dialect.name == "sqlite":
            return sqlite.DATETIME(
                storage_format="%(year)04d-%(month)02d-%(day)02d %(hour)02d:%(minute)02d:%(second)02d",
                regexp=r"(\d{4})-?(\d{2})-?(\d{2}) ?(\d{2}):?(\d{2}):?(\d{2})",
            )
        else:
            return types.DateTime()

    def process_bind_param(self, value, dialect):
        if value is not None:
            assert isinstance(
                value, datetime.datetime
            ), "value {} is not of type datetime.datetime but type {}".format(
                value, type(value)
            )
            if value.microsecond != 0:
                logging.warning(
                    "A datetime has been given with microseconds which are not saved in the database"
                )

            if not value.tzinfo:
                value = tz.localize(value)

            return value.astimezone(utc).replace(tzinfo=None)

    def process_result_value(self, value, dialect):
        if value is not None:
            return utc.localize(value).astimezone(tz)


class _DateAsDateTime(types.TypeDecorator):
    """Used to customise the DateTime type for sqlite (ie without the separators as in gnucash"""

    impl = types.TypeEngine

    def __init__(self, neutral_time=True, *args, **kwargs):
        super(_DateAsDateTime, self).__init__(*args, **kwargs)
        self.neutral_time = neutral_time

    def load_dialect_impl(self, dialect):
        if dialect.name == "sqlite":
            return sqlite.DATETIME(
                storage_format="%(year)04d-%(month)02d-%(day)02d %(hour)02d:%(minute)02d:%(second)02d",
                regexp=r"(\d{4})-?(\d{2})-?(\d{2}) ?(\d{2}):?(\d{2}):?(\d{2})",
            )
        else:
            return types.DateTime()

    def process_bind_param(self, value, dialect):
        if value is not None:
            assert isinstance(value, datetime.date) and not isinstance(
                value, datetime.datetime
            ), "value {} is not of type datetime.date but type {}".format(
                value, type(value)
            )
            if self.neutral_time:
                result = datetime.datetime.combine(value, datetime.time(10, 59, 0))
            else:
                result = tz.localize(
                    datetime.datetime.combine(value, datetime.time(0, 0, 0))
                ).astimezone(utc)
            return result.replace(tzinfo=None)

    def process_result_value(self, value, dialect):
        if value is not None:
            r = utc.localize(value).astimezone(tz)
            return r.date()


class _Date(types.TypeDecorator):
    """Used to customise the DateTime type for sqlite (ie without the separators as in gnucash"""

    impl = types.TypeEngine
    is_sqlite = False

    def load_dialect_impl(self, dialect):
        if dialect.name == "sqlite":
            return sqlite.DATE(
                storage_format="%(year)04d%(month)02d%(day)02d",
                regexp=r"(\d{4})(\d{2})(\d{2})",
            )
        else:
            return types.Date()


[docs]def mapped_to_slot_property(col, slot_name, slot_transform=lambda x: x):
    """Assume the attribute in the class as the same name as the table column with "_" prepended"""
    col_name = "_{}".format(col.name)

    def fget(self):
        return getattr(self, col_name)

    def fset(self, value):
        v = slot_transform(value)
        if v is None:
            if slot_name in self:
                del self[slot_name]
        else:
            self[slot_name] = v

        setattr(self, col_name, value)

    def expr(cls):
        return col

    return hybrid_property(
        fget=fget,
        fset=fset,
        expr=expr,
    )



[docs]def pure_slot_property(
    slot_name, slot_transform=lambda x: x, ignore_invalid_slot=False
):
    """
    Create a property (class must have slots) that maps to a slot

    :param slot_name: name of the slot
    :param slot_transform: transformation to operate before assigning value
    :param ignore_invalid_slot: True if incorrect values (usually due to deleted data)
        should be converted to None
    :return:
    """

    def fget(self):
        # return None if the slot does not exist. alternative could be to raise an exception
        try:
            return self[slot_name].value
        except KeyError:
            return None
        except orm_exc.NoResultFound:
            if ignore_invalid_slot:
                return None
            else:
                raise

    def fset(self, value):
        v = slot_transform(value)
        if v is None:
            if slot_name in self:
                del self[slot_name]
        else:
            self[slot_name] = v

    return hybrid_property(
        fget=fget,
        fset=fset,
    )



def kvp_attribute(name, to_gnc=lambda v: v, from_gnc=lambda v: v, default=None):
    def getter(self):
        try:
            return from_gnc(self[name].value)
        except KeyError:
            return default

    def setter(self, value):
        if value == default:
            try:
                del self[name]
            except KeyError:
                pass
        else:
            self[name] = to_gnc(value)

    return property(getter, setter)


[docs]def get_foreign_keys(metadata, engine):
    """Retrieve all foreign keys from metadata bound to an engine
    :param metadata:
    :param engine:
    :return:
    """
    reflected_metadata = MetaData()
    for table_name in list(metadata.tables.keys()):
        table = Table(
            table_name,
            reflected_metadata,
            autoload=True,
            autoload_with=engine,
        )

        for constraint in table.constraints:
            if not isinstance(constraint, ForeignKeyConstraint):
                continue
            yield constraint



Session = sessionmaker(autoflush=False)


def create_piecash_engine(uri_conn, **kwargs):
    eng = create_engine(uri_conn, **kwargs)

    if eng.name == "sqlite":
        # add proper isolation code for sqlite engine
        @event.listens_for(eng, "connect")
        def do_connect(dbapi_connection, connection_record):
            # disable pysqlite's emitting of the BEGIN statement entirely.
            # also stops it from emitting COMMIT before any DDL.
            # print("=========================== in DO CONNECT")
            # dbapi_connection.isolation_level = "IMMEDIATE"
            # dbapi_connection.isolation_level = "EXCLUSIVE"
            pass

        @event.listens_for(eng, "begin")
        def do_begin(conn):
            # emit our own BEGIN
            # print("=========================== in DO BEGIN")
            # conn.execute("BEGIN EXCLUSIVE")
            pass

    return eng


[docs]class ChoiceType(types.TypeDecorator):
    impl = types.INTEGER()

    def __init__(self, choices, **kw):
        self.choices = dict(choices)
        super(ChoiceType, self).__init__(**kw)

[docs]    def process_bind_param(self, value, dialect):
        try:
            return [k for k, v in self.choices.items() if v == value][0]
        except IndexError:
            # print("Value '{}' is not in [{}]".format(", ".join(self.choices.values())))
            raise ValueError(
                "Value '{}' is not in choices [{}]".format(
                    value, ", ".join(self.choices.values())
                )
            )


[docs]    def process_result_value(self, value, dialect):
        return self.choices[value]






            

          

      

      

    

  

    
      
          
            
  Source code for piecash.business.person

from decimal import Decimal

from sqlalchemy import Column, VARCHAR, INTEGER, BIGINT, ForeignKey, and_, event
from sqlalchemy.ext.declarative import declared_attr
from sqlalchemy.orm import composite, relation, foreign

from .._common import hybrid_property_gncnumeric, CallableList
from .._declbase import DeclarativeBaseGuid
from ..sa_extra import ChoiceType

TaxIncludedType = [
    (1, "YES"),
    (2, "NO"),
    (3, "USEGLOBAL")
]


[docs]class Address(object):
    """An Address object encapsulates information regarding an address in GnuCash.

    Attributes:
        name (str): self explanatory
        addr1 (str): self explanatory
        addr2 (str): self explanatory
        addr3 (str): self explanatory
        addr4 (str): self explanatory
        email (str): self explanatory
        fax (str): self explanatory
        phone (str): self explanatory
    """

    _address_fields = [
        "name",
        "addr1",
        "addr2",
        "addr3",
        "addr4",
        "email",
        "fax",
        "phone",
    ]

    def __init__(
        self,
        name="",
        addr1="",
        addr2="",
        addr3="",
        addr4="",
        email="",
        fax="",
        phone="",
    ):
        self.name = name
        self.addr1 = addr1
        self.addr2 = addr2
        self.addr3 = addr3
        self.addr4 = addr4
        self.email = email
        self.fax = fax
        self.phone = phone

    def __composite_values__(self):
        return (getattr(self, fld) for fld in Address._address_fields)

    def __eq__(self, other):
        return isinstance(other, Address) and all(
            getattr(other, fld) == getattr(self, fld) for fld in Address._address_fields
        )

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



[docs]class Person:
    """A mixin declaring common field for Customer, Vendor and Employee"""

    active = Column("active", INTEGER(), nullable=False)

    id = Column("id", VARCHAR(length=2048), nullable=False)

    addr_name = Column("addr_name", VARCHAR(length=1024))
    addr_addr1 = Column("addr_addr1", VARCHAR(length=1024))
    addr_addr2 = Column("addr_addr2", VARCHAR(length=1024))
    addr_addr3 = Column("addr_addr3", VARCHAR(length=1024))
    addr_addr4 = Column("addr_addr4", VARCHAR(length=1024))
    addr_phone = Column("addr_phone", VARCHAR(length=128))
    addr_fax = Column("addr_fax", VARCHAR(length=128))
    addr_email = Column("addr_email", VARCHAR(length=256))

    @declared_attr
    def address(cls):
        return composite(
            Address,
            cls.addr_name,
            cls.addr_addr1,
            cls.addr_addr2,
            cls.addr_addr3,
            cls.addr_addr4,
            cls.addr_email,
            cls.addr_fax,
            cls.addr_phone,
        )

    @declared_attr
    def currency_guid(cls):
        return Column(
            "currency",
            VARCHAR(length=32),
            ForeignKey("commodities.guid"),
            nullable=False,
        )

    @declared_attr
    def currency(cls):
        return relation("Commodity")

    # hold the name of the counter to use for id
    _counter_name = None

    def _assign_id(self):
        if not self.id:
            cnt = getattr(self.book, self._counter_name) + 1
            setattr(self.book, self._counter_name, cnt)
            self.id = "{:06d}".format(cnt)

    def object_to_validate(self, change):
        yield self

    def validate(self):
        if self.id is None:
            raise ValueError(
                "You cannot flush a {} that is not added to a book".format(
                    self.__class__.__name__
                )
            )

    def on_book_add(self):
        self._assign_id()
        for job in self.jobs:
            job.on_book_add()

    def __str__(self):
        return "{}<{}:{}>".format(self.__class__.__name__, self.id, self.name)

    @classmethod
    def __declare_last__(cls):
        from .invoice import Job

        owner_type = PersonType.get(cls, None)
        if owner_type and not hasattr(cls, "jobs"):
            cls.jobs = relation('Job',
                primaryjoin=and_(
                    cls.guid == foreign(Job.owner_guid),
                    owner_type == Job.owner_type,
                ),
                cascade="all, delete-orphan",
                collection_class=CallableList,
            )

            @event.listens_for(cls.jobs, "append")
            def add(target, value, initiator):
                value.owner_type = owner_type
                value.owner_guid = target.guid
                value._assign_id()



[docs]class Customer(Person, DeclarativeBaseGuid):
    """
    A GnuCash Customer

    Attributes:
        name (str): name of the Customer
        id (str): autonumber id with 5 digits (initialised to book.counter_customer + 1)
        notes (str): notes
        active (int): 1 if the customer is active, 0 otherwise
        discount (:class:`decimal.Decimal`): see Gnucash documentation
        credit (:class:`decimal.Decimal`): see Gnucash documentation
        currency (:class:`piecash.core.commodity.Commodity`): the currency of the customer
        tax_override (int): 1 if tax override, 0 otherwise
        address (:class:`Address`): the address of the customer
        shipping_address (:class:`Address`): the shipping address of the customer
        tax_included (str): 'yes', 'no', 'use global'
        taxtable (:class:`piecash.business.tax.TaxTable`): tax table of the customer
        term (:class:`piecash.business.invoice.Billterm`): bill term of the customer
    """

    __tablename__ = "customers"

    __table_args__ = {}

    # column definitions
    name = Column("name", VARCHAR(length=2048), nullable=False)
    # id is nullable as it is set during validation (happening after flush)
    notes = Column("notes", VARCHAR(length=2048), nullable=False)
    _discount_num = Column("discount_num", BIGINT(), nullable=False)
    _discount_denom = Column("discount_denom", BIGINT(), nullable=False)
    discount = hybrid_property_gncnumeric(_discount_num, _discount_denom)
    _credit_num = Column("credit_num", BIGINT(), nullable=False)
    _credit_denom = Column("credit_denom", BIGINT(), nullable=False)
    credit = hybrid_property_gncnumeric(_credit_num, _credit_denom)
    tax_override = Column("tax_override", INTEGER(), nullable=False)

    shipaddr_name = Column("shipaddr_name", VARCHAR(length=1024))
    shipaddr_addr1 = Column("shipaddr_addr1", VARCHAR(length=1024))
    shipaddr_addr2 = Column("shipaddr_addr2", VARCHAR(length=1024))
    shipaddr_addr3 = Column("shipaddr_addr3", VARCHAR(length=1024))
    shipaddr_addr4 = Column("shipaddr_addr4", VARCHAR(length=1024))
    shipaddr_phone = Column("shipaddr_phone", VARCHAR(length=128))
    shipaddr_fax = Column("shipaddr_fax", VARCHAR(length=128))
    shipaddr_email = Column("shipaddr_email", VARCHAR(length=256))
    shipping_address = composite(
        Address,
        shipaddr_name,
        shipaddr_addr1,
        shipaddr_addr2,
        shipaddr_addr3,
        shipaddr_addr4,
        shipaddr_email,
        shipaddr_fax,
        shipaddr_phone,
    )

    term_guid = Column("terms", VARCHAR(length=32), ForeignKey("billterms.guid"))
    tax_included = Column("tax_included", ChoiceType(TaxIncludedType))
    taxtable_guid = Column("taxtable", VARCHAR(length=32), ForeignKey("taxtables.guid"))

    # relation definitions
    taxtable = relation("Taxtable")
    term = relation("Billterm")

    def __init__(
        self,
        name,
        currency,
        id=None,
        notes="",
        active=1,
        tax_override=0,
        credit=Decimal(0),
        discount=Decimal(0),
        taxtable=None,
        address=None,
        shipping_address=None,
        tax_included="USEGLOBAL",
        book=None,
    ):
        self.name = name
        self.currency = currency
        self.notes = notes
        self.active = active
        self.credit = credit
        self.discount = discount
        self.tax_included = tax_included
        self.taxtable = taxtable
        self.tax_override = tax_override
        if address is None:
            address = Address(name=name)
        self.address = address
        if shipping_address is None:
            shipping_address = Address("")
        self.shipping_address = shipping_address

        if book and id is None:
            book.add(self)
        elif id is not None:
            if isinstance(id, int):
                self.id = str(id)
            else:
                self.id = id

    _counter_name = "counter_customer"



[docs]class Employee(Person, DeclarativeBaseGuid):
    """
    A GnuCash Employee

    Attributes:
        name (str): name of the Employee
        id (str): autonumber id with 5 digits (initialised to book.counter_employee + 1)
        language (str): language
        active (int): 1 if the employee is active, 0 otherwise
        workday (:class:`decimal.Decimal`): see Gnucash documentation
        rate (:class:`decimal.Decimal`): see Gnucash documentation
        currency (:class:`piecash.core.commodity.Commodity`): the currency of the employee
        address (:class:`Address`): the address of the employee
        creditcard_account (:class:`piecash.core.account.Account`): credit card account for the employee

    """

    __tablename__ = "employees"

    __table_args__ = {}

    # column definitions
    name = Column("username", VARCHAR(length=2048), nullable=False)
    # id is nullable as it is set during validation (happening after flush)
    language = Column("language", VARCHAR(length=2048), nullable=False)
    acl = Column("acl", VARCHAR(length=2048), nullable=False)
    ccard_guid = Column("ccard_guid", VARCHAR(length=32), ForeignKey("accounts.guid"))
    _workday_num = Column("workday_num", BIGINT(), nullable=False)
    _workday_denom = Column("workday_denom", BIGINT(), nullable=False)
    workday = hybrid_property_gncnumeric(_workday_num, _workday_denom)
    _rate_num = Column("rate_num", BIGINT(), nullable=False)
    _rate_denom = Column("rate_denom", BIGINT(), nullable=False)
    rate = hybrid_property_gncnumeric(_rate_num, _rate_denom)

    # relation definitions
    creditcard_account = relation("Account")

    def __init__(
        self,
        name,
        currency,
        creditcard_account=None,
        id=None,
        active=1,
        acl="",
        language="",
        workday=Decimal(0),
        rate=Decimal(0),
        address=None,
        book=None,
    ):
        self.name = name
        self.currency = currency
        self.active = active
        self.workday = workday
        self.rate = rate
        self.acl = acl
        self.language = language
        self.creditcard_account = creditcard_account
        if address is None:
            address = Address(name=name)
        self.address = address

        if book and id is None:
            book.add(self)

        elif id is not None:
            if isinstance(id, int):
                self.id = str(id)
            else:
                self.id = id

    _counter_name = "counter_employee"

[docs]    def on_book_add(self):
        self._assign_id()




[docs]class Vendor(Person, DeclarativeBaseGuid):
    """
    A GnuCash Vendor

    Attributes:
        name (str): name of the Vendor
        id (str): autonumber id with 5 digits (initialised to book.counter_vendor + 1)
        notes (str): notes
        active (int): 1 if the vendor is active, 0 otherwise
        currency (:class:`piecash.core.commodity.Commodity`): the currency of the vendor
        tax_override (int): 1 if tax override, 0 otherwise
        address (:class:`Address`): the address of the vendor
        tax_included (str): 'YES', 'NO', 'USEGLOBAL'
        taxtable (:class:`piecash.business.tax.TaxTable`): tax table of the vendor
        term (:class:`piecash.business.invoice.Billterm`): bill term of the vendor
    """

    __tablename__ = "vendors"

    __table_args__ = {}

    # column definitions
    name = Column("name", VARCHAR(length=2048), nullable=False)
    # id is nullable as it is set during validation (happening after flush)
    notes = Column("notes", VARCHAR(length=2048), nullable=False)
    tax_override = Column("tax_override", INTEGER(), nullable=False)

    term_guid = Column("terms", VARCHAR(length=32), ForeignKey("billterms.guid"))
    tax_included = Column("tax_inc", VARCHAR(length=2048))
    tax_table_guid = Column(
        "tax_table", VARCHAR(length=32), ForeignKey("taxtables.guid")
    )

    # relation definitions
    taxtable = relation("Taxtable")
    term = relation("Billterm")

    def __init__(
        self,
        name,
        currency,
        id=None,
        notes="",
        active=1,
        tax_override=0,
        taxtable=None,
        credit=Decimal(0),
        discount=Decimal(0),
        address=None,
        tax_included="USEGLOBAL",
        book=None,
    ):
        self.name = name
        self.currency = currency
        self.notes = notes
        self.active = active
        self.credit = credit
        self.discount = discount
        self.tax_included = tax_included
        self.taxtable = taxtable
        self.tax_override = tax_override
        if address is None:
            address = Address(name=name)
        self.address = address

        if book and id is None:
            book.add(self)
        elif id is not None:
            if isinstance(id, int):
                self.id = str(id)
            else:
                self.id = id

    _counter_name = "counter_vendor"



PersonType = {Vendor: 4, Customer: 2}




            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core._commodity_helper

import json
import logging
import os
from collections import namedtuple

__author__ = "sdementen"


[docs]def quandl_fx(fx_mnemonic, base_mnemonic, start_date):
    """Retrieve exchange rate of commodity fx in function of base.

    API KEY will be retrieved from the environment variable QUANDL_API_KEY
    """
    import requests

    PUBLIC_API_URL = "https://www.quandl.com/api/v1/datasets/CURRFX/{}{}.json".format(
        fx_mnemonic, base_mnemonic
    )
    params = {
        "request_source": "python",
        "request_version": 2,
        "trim_start": "{:%Y-%m-%d}".format(start_date),
    }

    # adapt quandl parameters  with apikey if given in environment variable QUANDL_API_KEY
    apikey = os.environ.get("QUANDL_API_KEY")
    if apikey:
        params["api_key"] = apikey

    text_result = requests.get(PUBLIC_API_URL, params=params).text
    try:
        query_result = json.loads(text_result)
    except ValueError:
        logging.error(
            "issue when retrieving info from quandl.com : '{}'".format(text_result)
        )
        return []
    if "error" in query_result:
        logging.error(
            "issue when retrieving info from quandl.com : '{}'".format(
                query_result["error"]
            )
        )
        return []
    if "quandl_error" in query_result:
        logging.error(
            "issue when retrieving info from quandl.com : '{}'".format(
                query_result["quandl_error"]
            )
        )
        return []
    if "errors" in query_result and query_result["errors"]:
        logging.error(
            "issue when retrieving info from quandl.com : '{}'".format(
                query_result["errors"]
            )
        )
        return []

    rows = query_result["data"]

    qdl_result = namedtuple("QUANDL", ["date", "rate", "high", "low"])

    return [qdl_result(*v) for v in rows]





            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.account

from __future__ import unicode_literals

import uuid
from enum import Enum

from sqlalchemy import Column, VARCHAR, ForeignKey, INTEGER
from sqlalchemy.orm import relation, validates

from .._common import CallableList, GncConversionError
from .._declbase import DeclarativeBaseGuid
from ..sa_extra import mapped_to_slot_property

root_types = {"ROOT"}
asset_types = {"RECEIVABLE", "MUTUAL", "CASH", "ASSET", "BANK", "STOCK"}
liability_types = {"CREDIT", "LIABILITY", "PAYABLE"}
income_types = {"INCOME"}
expense_types = {"EXPENSE"}
trading_types = {"TRADING"}
equity_types = {"EQUITY"}
# : the different types of accounts
ACCOUNT_TYPES = (
    equity_types
    | income_types
    | expense_types
    | asset_types
    | liability_types
    | root_types
    | trading_types
)


[docs]class AccountType(Enum):
    root = "ROOT"
    receivable = "RECEIVABLE"
    mutual = "MUTUAL"
    cash = "CASH"
    asset = "ASSET"
    bank = "BANK"
    stock = "STOCK"
    credit = "CREDIT"
    liability = "LIABILITY"
    payable = "PAYABLE"
    income = "INCOME"
    expense = "EXPENSE"
    trading = "TRADING"
    equity = "EQUITY"



# types that are compatible with other types
incexp_types = income_types | expense_types
assetliab_types = asset_types | liability_types

# types according to the sign of their balance
positive_types = asset_types | expense_types | trading_types
negative_types = liability_types | income_types | equity_types


def _is_parent_child_types_consistent(type_parent, type_child, control_mode):
    """
    Return True if the child account is consistent with the parent account in terms of types, i.e.:

    1) if the parent is a root account, child can be anything but a root account
    2) if the child is a root account, it must have no parent account
    3) both parent and child are of the same family (asset, equity, income&expense, trading)

    Arguments
        type_parent(str): the type of the parent account
        type_child(str):  the type of the child account

    Returns
        True if both accounts are consistent, False otherwise
    """
    if type_parent in root_types:
        if "allow-root-subaccounts" in control_mode:
            return type_child in ACCOUNT_TYPES
        else:
            return type_child in (ACCOUNT_TYPES - root_types)

    if type_child in root_types:
        return (type_parent is None) or ("allow-root-subaccounts" in control_mode)

    for acc_types in (assetliab_types, equity_types, incexp_types, trading_types):
        if (type_child in acc_types) and (type_parent in acc_types):
            return True

    return False


[docs]class Account(DeclarativeBaseGuid):
    """
    A GnuCash Account which is specified by its name, type and commodity.

    Attributes:
        type (str): type of the Account
        sign (int): 1 for accounts with positive balances, -1 for accounts with negative balances
        code (str): code of the Account
        commodity (:class:`piecash.core.commodity.Commodity`): the commodity of the account
        commodity_scu (int): smallest currency unit for the account
        non_std_scu (int): 1 if the scu of the account is NOT the same as the commodity
        description (str): description of the account
        name (str): name of the account
        fullname (str): full name of the account (including name of parent accounts separated by ':')
        placeholder (int): 1 if the account is a placeholder (should not be involved in transactions)
        hidden (int): 1 if the account is hidden
        is_template (bool): True if the account is a template account (ie commodity=template/template)
        parent (:class:`Account`): the parent account of the account (None for the root account of a book)
        children (list of :class:`Account`): the list of the children accounts
        splits (list of :class:`piecash.core.transaction.Split`): the list of the splits linked to the account
        lots (list of :class:`piecash.business.Lot`): the list of lots to which the account is linked
        book (:class:`piecash.core.book.Book`): the book if the account is the root account (else None)
        budget_amounts (list of :class:`piecash.budget.BudgetAmount`): list of budget amounts of the account
        scheduled_transaction (:class:`piecash.core.transaction.ScheduledTransaction`): scheduled transaction linked to the account
    """

    __tablename__ = "accounts"

    __table_args__ = {}

    # column definitions
    guid = Column(
        "guid",
        VARCHAR(length=32),
        primary_key=True,
        nullable=False,
        default=lambda: uuid.uuid4().hex,
    )
    name = Column("name", VARCHAR(length=2048), nullable=False)
    type = Column("account_type", VARCHAR(length=2048), nullable=False)
    commodity_guid = Column(
        "commodity_guid", VARCHAR(length=32), ForeignKey("commodities.guid")
    )
    _commodity_scu = Column("commodity_scu", INTEGER(), nullable=False)
    _non_std_scu = Column("non_std_scu", INTEGER(), nullable=False)

    @property
    def non_std_scu(self):
        return self._non_std_scu

    @property
    def commodity_scu(self):
        return self._commodity_scu

    @commodity_scu.setter
    def commodity_scu(self, value):
        if value is None:
            self._non_std_scu = 0
            if self.commodity:
                value = self.commodity.fraction
            else:
                value = 0
        else:
            self._non_std_scu = 1

        self._commodity_scu = value

    parent_guid = Column("parent_guid", VARCHAR(length=32), ForeignKey("accounts.guid"))
    code = Column("code", VARCHAR(length=2048))
    description = Column("description", VARCHAR(length=2048))
    hidden = Column("hidden", INTEGER())
    _placeholder = Column("placeholder", INTEGER())
    placeholder = mapped_to_slot_property(
        _placeholder,
        slot_name="placeholder",
        slot_transform=lambda v: "true" if v else None,
    )

    # relation definitions
    commodity = relation("Commodity", back_populates="accounts")
    children = relation(
        "Account",
        back_populates="parent",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    parent = relation(
        "Account",
        back_populates="children",
        remote_side=guid,
    )
    splits = relation(
        "Split",
        back_populates="account",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    lots = relation(
        "Lot",
        back_populates="account",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    budget_amounts = relation(
        "BudgetAmount",
        back_populates="account",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    scheduled_transaction = relation(
        "ScheduledTransaction",
        back_populates="template_account",
        cascade="all, delete-orphan",
        uselist=False,
    )

    def __init__(
        self,
        name,
        type,
        commodity,
        parent=None,
        description="",
        commodity_scu=None,
        hidden=0,
        placeholder=0,
        code="",
        book=None,
        children=None,
    ):
        book = book or (commodity and commodity.book) or (parent and parent.book)
        if not book:
            raise ValueError("Could not find a book to attach the account to")
        book.add(self)

        self.name = name
        self.commodity = commodity
        self.type = type
        self.parent = parent
        self.description = description
        self.hidden = hidden
        self.placeholder = placeholder
        self.code = code
        self.commodity_scu = commodity_scu
        if children:
            self.children[:] = children

[docs]    def object_to_validate(self, change):
        if change[-1] != "deleted":
            yield self


[docs]    def validate(self):
        if self.type not in ACCOUNT_TYPES:
            raise ValueError(
                "Account_type '{}' is not in {}".format(self.type, ACCOUNT_TYPES)
            )

        if self.parent:
            if not _is_parent_child_types_consistent(
                self.parent.type, self.type, self.book.control_mode
            ):
                raise ValueError(
                    "Child type '{}' is not consistent with parent type {}".format(
                        self.type, self.parent.type
                    )
                )

            for acc in self.parent.children:
                if acc.name == self.name and acc != self:
                    raise ValueError(
                        "{} has two children with the same name {} : {} and {}".format(
                            self.parent, self.name, self, acc
                        )
                    )
        else:
            if self.type in root_types:
                if self.name not in ["Template Root", "Root Account"]:
                    raise ValueError(
                        "{} is a root account but has a name = '{}'".format(
                            self, self.name
                        )
                    )
            else:
                raise ValueError(
                    "{} has no parent but is not a root account".format(self)
                )


[docs]    @validates("commodity")
    def observe_commodity(self, key, value):
        """
        Ensure update of commodity_scu when commodity is changed
        """
        if value and (self.commodity_scu is None or self.non_std_scu == 0):
            self.commodity_scu = value.fraction

        return value


    @property
    def fullname(self):
        if self.parent:
            pfn = self.parent.fullname
            if pfn:
                return "{}:{}".format(pfn, self.name)
            else:
                return self.name
        else:
            return ""

[docs]    def get_balance(
        self, recurse=True, commodity=None, natural_sign=True, at_date=None
    ):
        """
        Returns the balance of the account (including its children accounts if recurse=True)
        expressed in account's commodity/currency.
        If this is a stock/fund account, it will return the number of shares held.
        If this is a currency account, it will be in account's currency.
        In case of recursion, the commodity of children accounts will be transformed to the commodity of the father account using the latest price
        (if no price is available to convert , it is considered as 0).
        If natural_sign is True, the sign of the balance is reverted for the account with type {'LIABILITY', 'PAYABLE', 'CREDIT', 'INCOME', 'EQUITY'}

        Attributes:
            recurse (bool, optional): True if the balance should include children accounts (default to True)
            commodity (:class:`piecash.core.commodity.Commodity`): the currency into which to get the balance (default to None, i.e. the currency of the account)
            natural_sign (bool, optional): True if the balance sign is reversed for accounts of type {'LIABILITY', 'PAYABLE', 'CREDIT', 'INCOME', 'EQUITY'} (default to True)
            at_date (:class:`datetime.datetime`): the sum() balance of the account at a given date based on transaction post date

        Returns:
            the balance of the account
        """
        if commodity is None:
            commodity = self.commodity

        if at_date is None:
            balance = sum([sp.quantity for sp in self.splits])
        else:
            balance = sum(
                [
                    sp.quantity
                    for sp in self.splits
                    if sp.transaction.post_date <= at_date
                ]
            )

        if commodity != self.commodity:
            try:
                # conversion is done directly from self.commodity to commodity (if possible)
                factor = self.commodity.currency_conversion(commodity)
                balance = balance * factor
            except GncConversionError:
                # conversion is done from self.commodity to self.parent.commodity and then to commodity
                factor1 = self.commodity.currency_conversion(self.parent.commodity)
                factor2 = self.parent.commodity.currency_conversion(commodity)
                factor = factor1 * factor2
                balance = balance * factor

        if recurse and self.children:
            balance += sum(
                acc.get_balance(
                    recurse=recurse,
                    commodity=commodity,
                    natural_sign=False,
                    at_date=at_date,
                )
                for acc in self.children
            )

        if natural_sign:
            return balance * self.sign
        else:
            return balance


    @property
    def sign(self):
        return 1 if (self.type in positive_types) else -1

    @property
    def is_template(self):
        return self.commodity.namespace == "template"

    def __str__(self):
        if self.commodity:
            return "Account<{acc.fullname}[{acc.commodity.mnemonic}]>".format(acc=self)
        else:
            return "Account<{acc.fullname}>".format(acc=self)





            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.book

from collections import defaultdict
from operator import attrgetter

from sqlalchemy import Column, VARCHAR, ForeignKey, inspect
from sqlalchemy.orm import relation, aliased, joinedload
from sqlalchemy.orm.base import instance_state
from sqlalchemy.orm.exc import NoResultFound

from . import factories
from .account import Account
from .commodity import Commodity, Price
from .transaction import Split, Transaction
from .._common import CallableList, GnucashException
from .._declbase import DeclarativeBaseGuid
from ..business.invoice import Invoice
from ..sa_extra import kvp_attribute


[docs]class Book(DeclarativeBaseGuid):
    """
    A Book represents a GnuCash document. It is created through one of the two factory functions
    :func:`create_book` and :func:`open_book`.

    Canonical use is as a context manager like (the book is automatically closed at the end of the with block)::

        with create_book() as book:
            ...

    .. note:: If you do not use the context manager, do not forget to close the session explicitly (``book.close()``)
       to release any lock on the file/DB.

    The book puts at disposal several attributes to access the main objects of the GnuCash document::

        # to get the book and the root_account
        ra = book.root_account

        # to get the list of accounts, commodities or transactions
        for acc in book.accounts:  # or book.commodities or book.transactions
            # do something with acc

        # to get a specific element of these lists
        EUR = book.commodities(namespace="CURRENCY", mnemonic="EUR")

        # to get a list of all objects of some class (even non core classes)
        budgets = book.get(Budget)
        # or a specific object
        budget = book.get(Budget, name="my first budget")

    You can check a session has changes (new, deleted, changed objects) by getting the ``book.is_saved`` property.
    To save or cancel changes, use ``book.save()`` or ``book.cancel()``::

        # save a session if it is no saved (saving a unchanged session is a no-op)
        if not book.is_saved:
            book.save()

    Attributes:
        root_account (:class:`piecash.core.account.Account`): the root account of the book
        root_template (:class:`piecash.core.account.Account`): the root template of the book (usage not yet clear...)
        default_currency (:class:`piecash.core.commodity.Commodity`): the currency of the root account (=default currency of the book)
        uri (str): connection string of the book (set by the GncSession when accessing the book)
        session (:class:`sqlalchemy.orm.session.Session`): the sqlalchemy session encapsulating the book
        use_trading_accounts (bool): true if option "Use trading accounts" is enabled
        use_split_action_field (bool): true if option "Use Split Action Field for Number" is enabled
        RO_threshold_day (int): value of Day Threshold for Read-Only Transactions (red line)
        control_mode (list(str)) : list of allowed non-standard operations like : "allow-root-subaccounts"
        counter_customer (int) : counter for :class:`piecash.business.person.Customer` id (link to slot "counters/gncCustomer")
        counter_vendor (int) : counter for :class:`piecash.business.person.Vendor` id (link to slot "counters/gncVendor")
        counter_employee (int) : counter for :class:`piecash.business.person.Employee` id (link to slot "counters/gncEmployee")
        counter_invoice (int) : counter for :class:`piecash.business.invoice.Invoice` id (link to slot "counters/gncInvoice")
        counter_job (int) : counter for :class:`piecash.business.invoice.Job` id (link to slot "counters/gncJob")
        counter_bill (int) : counter for :class:`piecash.business.invoice.Bill` id (link to slot "counters/gncBill")
        counter_exp_voucher (int) : counter for :class:`piecash.business.invoice.Invoice` id (link to slot "counters/gncExpVoucher")
        counter_order (int) : counter for :class:`piecash.business.invoice.Order` id (link to slot "counters/gncOrder")
        business_company_phone (str): phone number of book company (link to slit "options/Business/Company Phone Number")
        business_company_email (str): email of book company (link to slit "options/Business/Company Email Address")
        business_company_contact (str): contact person of book company (link to slit "options/Business/Company Contact Person")
        business_company_ID (str): ID of book company (link to slit "options/Business/Company ID")
        business_company_name (str): name of book company (link to slit "options/Business/Company Name")
        business_company_address (str): address of book company (link to slit "options/Business/Company Address")
        business_company_website (str): website URL of book company (link to slit "options/Business/Company Website URL")
    """

    __tablename__ = "books"

    __table_args__ = {}

    # column definitions
    root_account_guid = Column(
        "root_account_guid",
        VARCHAR(length=32),
        ForeignKey("accounts.guid"),
        nullable=False,
    )
    root_template_guid = Column(
        "root_template_guid",
        VARCHAR(length=32),
        ForeignKey("accounts.guid"),
        nullable=False,
    )

    # relation definitions
    root_account = relation(
        "Account",
        # back_populates='root_book',
        foreign_keys=[root_account_guid],
    )
    root_template = relation("Account", foreign_keys=[root_template_guid])

    uri = None
    session = None

    # link options to KVP
    use_trading_accounts = kvp_attribute(
        "options/Accounts/Use Trading Accounts",
        from_gnc=lambda v: v == "t",
        to_gnc=lambda v: "t",
        default=False,
    )

    use_split_action_field = kvp_attribute(
        "options/Accounts/Use Split Action Field for Number",
        from_gnc=lambda v: v == "t",
        to_gnc=lambda v: "t" if v else "f",
        default=False,
    )

    RO_threshold_day = kvp_attribute(
        "options/Accounts/Day Threshold for Read-Only Transactions (red line)",
        from_gnc=lambda v: int(v),
        to_gnc=lambda v: float(v),
        default=0,
    )

    counter_customer = kvp_attribute("counters/gncCustomer", default=0)
    counter_vendor = kvp_attribute("counters/gncVendor", default=0)
    counter_employee = kvp_attribute("counters/gncEmployee", default=0)
    counter_invoice = kvp_attribute("counters/gncInvoice", default=0)
    counter_job = kvp_attribute("counters/gncJob", default=0)
    counter_bill = kvp_attribute("counters/gncBill", default=0)
    counter_exp_voucher = kvp_attribute("counters/gncExpVoucher", default=0)
    counter_order = kvp_attribute("counters/gncOrder", default=0)

    business_company_phone = kvp_attribute(
        "options/Business/Company Phone Number", default=""
    )
    business_company_email = kvp_attribute(
        "options/Business/Company Email Address", default=""
    )
    business_company_contact = kvp_attribute(
        "options/Business/Company Contact Person", default=""
    )
    business_company_ID = kvp_attribute("options/Business/Company ID", default="")
    business_company_name = kvp_attribute("options/Business/Company Name", default="")
    business_company_address = kvp_attribute(
        "options/Business/Company Address", default=""
    )
    business_company_website = kvp_attribute(
        "options/Business/Company Website URL", default=""
    )

    def __init__(self, root_account=None, root_template=None):
        self.root_account = root_account
        self.root_template = root_template

    def __str__(self):
        return "Book<{}>".format(self.uri)

    _control_mode = None

    @property
    def control_mode(self):
        if self._control_mode is None:
            self._control_mode = []
        return self._control_mode

    @property
    def default_currency(self):
        return self.root_account.commodity

    @default_currency.setter
    def default_currency(self, value):
        assert isinstance(value, Commodity) and value.namespace == "CURRENCY"

        self.root_account.commodity = value

[docs]    def validate(self):
        Book.validate_book(self.session)


[docs]    @staticmethod
    def track_dirty(session, flush_context, instances):
        """
        Record in session._all_changes the objects that have been modified before each flush
        """
        for change, l in {
            "dirty": session.dirty,
            "new": session.new,
            "deleted": session.deleted,
        }.items():
            for obj in l:
                # retrieve the dictionary of changes for the given obj
                attrs = session._all_changes.setdefault(id(obj), {})
                # add the change of state to the list of state changes
                attrs.setdefault("STATE_CHANGES", []).append(change)
                attrs.setdefault("OBJECT", obj)
                # save old value of attr if not already saved
                # (if a value is changed multiple time, we keep only the first "old value")
                for k, v in instance_state(obj).committed_state.items():
                    if k not in attrs:
                        attrs[k] = v


    @staticmethod
    def validate_book(session):
        session.flush()

        # identify object to validate
        txs = set()

        # iterate on all explicitly changes objects to see
        # if we need to add other objects for check
        # skip deleted objects
        for attrs in session._all_changes.values():
            obj = attrs["OBJECT"]
            for o_to_validate in obj.object_to_validate(attrs["STATE_CHANGES"]):
                if not inspect(o_to_validate).deleted:
                    txs.add(o_to_validate)

        assert None not in txs, "No object should return None to validate. fix the code"

        # sort object from local to global (ensure Split checked before Transaction) and remove deleted objects
        from . import Account, Transaction, Split, Commodity

        sort_order = defaultdict(
            lambda: 20, {Account: 10, Transaction: 5, Split: 3, Commodity: 2}
        )
        txs = sorted(txs, key=lambda x: sort_order[type(x)])

        # for each object, validate it
        for tx in txs:
            tx.validate()

    _trading_accounts = None

[docs]    def trading_account(self, cdty):
        """Return the trading account related to the commodity. If it does not exist and the option
        "Use Trading Accounts" is enabled, create it on the fly"""
        key = namespace, mnemonic = cdty.namespace, cdty.mnemonic
        if self._trading_accounts is None:
            self._trading_accounts = {}

        tacc = self._trading_accounts.get(key, None)
        if tacc:
            return tacc

        from .account import Account

        try:
            trading = self.root_account.children(name="Trading")
        except KeyError:
            trading = Account(
                name="Trading",
                type="TRADING",
                placeholder=1,
                commodity=self.default_currency,
                parent=self.root_account,
            )
        try:
            nspc = trading.children(name=cdty.namespace)
        except KeyError:
            nspc = Account(
                name=namespace,
                type="TRADING",
                placeholder=1,
                commodity=self.default_currency,
                parent=trading,
            )
        try:
            tacc = nspc.children(name=cdty.mnemonic)
        except KeyError:
            tacc = Account(
                name=mnemonic,
                type="TRADING",
                placeholder=0,
                commodity=cdty,
                parent=nspc,
            )
        # self.flush()
        return tacc


    # add session alike functions
[docs]    def add(self, obj):
        """Add an object to the book (to be used if object not linked in any way to the book)"""
        self.session.add(obj)
        obj.on_book_add()


[docs]    def delete(self, obj):
        """Delete an object from the book (to remove permanently an object)"""
        self.session.delete(obj)


[docs]    def save(self):
        """Save the changes to the file/DB (=commit transaction)"""
        self.session.commit()


[docs]    def flush(self):
        """Flush the book"""
        self.session.flush()


[docs]    def cancel(self):
        """Cancel all the changes that have not been saved (=rollback transaction)"""
        self.session.rollback()


    @property
    def is_saved(self):
        """Are all the changes saved to the file/DB?

        You can check a session has changes (new, deleted, changed objects)
        by getting the ``book.is_saved`` property.
        """
        return self.session.is_saved

    # add context manager that close the session when leaving
    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_val, exc_tb):
        self.close()

[docs]    def close(self):
        """Close a session. Any changes not yet saved are rolled back. Any lock on the file/DB is released."""
        session = self.session
        # cancel pending changes
        session.rollback()
        # if self._acquire_lock:
        # # remove the lock
        # session.delete_lock()
        session.close()


    # add general getters for gnucash classes
[docs]    def get(self, cls, **kwargs):
        """
        Generic getter for a GnuCash object in the `GncSession`. If no kwargs is given, it returns the list of all
        objects of type cls (uses the sqlalchemy session.query(cls).all()).
        Otherwise, it gets the unique object which attributes match the kwargs
        (uses the sqlalchemy session.query(cls).filter_by(\*\*kwargs).one() underneath)::

            # to get the first account with name="Income"
            inc_account = session.get(Account, name="Income")

            # to get all accounts
            accs = session.get(Account)

        Args:
            cls (class): the class of the object to retrieve (Account, Price, Budget,...)
            kwargs (dict): the attributes to filter on

        Returns:
            object: the unique object if it exists, raises exceptions otherwise
        """
        if kwargs:
            try:
                return self.session.query(cls).filter_by(**kwargs).one()
            except NoResultFound:
                raise ValueError("Could not find a {}({})".format(cls.__name__, kwargs))
        else:
            return self.session.query(cls)


    @property
    def transactions(self):
        """
        gives easy access to all transactions in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.transaction.Transaction`
        """
        from .transaction import Transaction

        return CallableList(self.session.query(Transaction))

    @property
    def splits(self):
        """
        gives easy access to all splits in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.transaction.Split`
        """
        from .transaction import Split

        return CallableList(self.session.query(Split))

    @property
    def accounts(self):
        """
        gives easy access to all accounts in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.account.Account`
        """
        from .account import Account

        return CallableList(self.session.query(Account).filter(Account.parent != None))

    @property
    def commodities(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.commodity.Commodity`
        """
        from .commodity import Commodity

        return CallableList(self.session.query(Commodity))

    @property
    def invoices(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.commodity.Commodity`
        """

        return CallableList(self.session.query(Invoice))

    @property
    def currencies(self):
        """
        gives easy access to all currencies in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.commodity.Commodity`
        """
        from .commodity import Commodity

        def fallback(mnemonic):
            cur = factories.create_currency_from_ISO(isocode=mnemonic)
            self.add(cur)
            self.flush()
            return cur

        cl = CallableList(self.session.query(Commodity).filter_by(namespace="CURRENCY"))
        cl.fallback = fallback
        return cl

    @property
    def prices(self):
        """
        gives easy access to all prices in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.core.commodity.Price`
        """
        from .commodity import Price

        return CallableList(self.session.query(Price))

    @property
    def customers(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.business.people.Customer`
        """
        from ..business import Customer

        return CallableList(self.session.query(Customer))

    @property
    def vendors(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.business.people.Vendor`
        """
        from ..business import Vendor

        return CallableList(self.session.query(Vendor))

    @property
    def employees(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.business.people.Employee`
        """
        from ..business import Employee

        return CallableList(self.session.query(Employee))

    @property
    def taxtables(self):
        """
        gives easy access to all commodities in the book through a :class:`piecash.model_common.CallableList`
        of :class:`piecash.business.tax.Taxtable`
        """
        from ..business import Taxtable

        return CallableList(self.session.query(Taxtable))

    @property
    def query(self):
        """
        proxy for the query function of the underlying sqlalchemy session
        """
        return self.session.query

    def preload(self):
        # preload list of accounts
        accounts = (
            self.session.query(Account)
            .options(
                joinedload("splits").joinedload("transaction"),
                joinedload("children"),
                joinedload("commodity"),
            )
            .all()
        )

        # load all splits
        splits = (
            self.session.query(Split)
            .join(Transaction)
            .options(joinedload("account"), joinedload("lot"))
            .order_by(Transaction.post_date, Split.value)
            .all()
        )

        return accounts, splits

[docs]    def splits_df(self, additional_fields=None):
        """
        Return a pandas DataFrame with all splits (:class:`piecash.core.commodity.Split`) from the book

        :parameters: :class:`list`

        :return: :class:`pandas.DataFrame`
        """
        try:
            import pandas
        except ImportError:
            raise GnucashException("pandas is required to output dataframes")

        # Initialise default argument here
        additional_fields = additional_fields if additional_fields else []

        # preload list of accounts
        accounts = self.session.query(Account).all()

        # preload list of commodities
        commodities = (
            self.session.query(Commodity)
            .filter(Commodity.namespace != "template")
            .all()
        )

        # preload list of transactions
        transactions = self.session.query(Transaction).all()

        # load all splits
        splits = (
            self.session.query(Split)
            .join(Transaction)
            .order_by(Transaction.post_date, Split.value)
            .all()
        )

        # build dataframe. Adds additional transaction.guid field.
        fields = [
            "guid",
            "value",
            "quantity",
            "memo",
            "transaction.guid",
            "transaction.description",
            "transaction.post_date",
            "transaction.currency.guid",
            "transaction.currency.mnemonic",
            "account.fullname",
            "account.commodity.guid",
            "account.commodity.mnemonic",
        ] + additional_fields
        fields_getter = [attrgetter(fld) for fld in fields]
        df_splits = pandas.DataFrame(
            [[fg(sp) for fg in fields_getter] for sp in splits], columns=fields
        )
        df_splits = df_splits[df_splits["account.commodity.mnemonic"] != "template"]
        df_splits = df_splits.set_index("guid")

        return df_splits


[docs]    def prices_df(self):
        """
        Return a pandas DataFrame with all prices (:class:`piecash.core.commodity.Price`) from the book

        :return: :class:`pandas.DataFrame`
        """
        try:
            import pandas
        except ImportError:
            raise GnucashException("pandas is required to output dataframes")

        # preload list of commodities
        commodities = self.session.query(Commodity).all()

        # load all prices
        Currency = aliased(Commodity)
        prices = (
            self.session.query(Price)
            .join(Commodity, Price.commodity)
            .join(Currency, Price.currency)
            .order_by(Commodity.mnemonic, Price.date, Currency.mnemonic)
            .all()
        )

        fields = [
            "date",
            "type",
            "value",
            "commodity.guid",
            "commodity.mnemonic",
            "currency.guid",
            "currency.mnemonic",
        ]
        fields_getter = [attrgetter(fld) for fld in fields]
        df_prices = pandas.DataFrame(
            [[fg(pr) for fg in fields_getter] for pr in prices], columns=fields
        )

        return df_prices






            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.commodity

from __future__ import division
from __future__ import unicode_literals

import pytz

_type = type

import datetime
from decimal import Decimal

from sqlalchemy import Column, VARCHAR, INTEGER, ForeignKey, BIGINT, Index
from sqlalchemy.orm import relation
from sqlalchemy.orm.exc import MultipleResultsFound

from ._commodity_helper import quandl_fx
from .._common import CallableList, GncConversionError
from .._common import GnucashException, hybrid_property_gncnumeric
from .._declbase import DeclarativeBaseGuid
from ..sa_extra import _DateAsDateTime
from ..yahoo_client import get_latest_quote, download_quote


[docs]class GncCommodityError(GnucashException):
    pass



[docs]class GncPriceError(GnucashException):
    pass



[docs]class Price(DeclarativeBaseGuid):
    """
    A single Price for a commodity.

    Attributes:
        commodity (:class:`Commodity`): commodity to which the Price relates
        currency (:class:`Commodity`): currency in which the Price is expressed
        date (:class:`datetime.date`): date object representing the day at which the price is relevant
        source (str): source of the price
        type (str): last, ask, bid, unknown, nav
        value (:class:`decimal.Decimal`): the price itself
    """

    __tablename__ = "prices"

    __table_args__ = {}

    # column definitions
    commodity_guid = Column(
        "commodity_guid",
        VARCHAR(length=32),
        ForeignKey("commodities.guid"),
        nullable=False,
    )
    currency_guid = Column(
        "currency_guid",
        VARCHAR(length=32),
        ForeignKey("commodities.guid"),
        nullable=False,
    )
    date = Column("date", _DateAsDateTime(neutral_time=False), nullable=False)
    source = Column("source", VARCHAR(length=2048))
    type = Column("type", VARCHAR(length=2048))

    _value_num = Column("value_num", BIGINT(), nullable=False)
    _value_denom = Column("value_denom", BIGINT(), nullable=False)
    value = hybrid_property_gncnumeric(_value_num, _value_denom)

    # relation definitions
    commodity = relation(
        "Commodity",
        back_populates="prices",
        foreign_keys=[commodity_guid],
    )
    currency = relation(
        "Commodity",
        foreign_keys=[currency_guid],
    )

    def __init__(
        self, commodity, currency, date, value, type="unknown", source="user:price"
    ):
        self.commodity = commodity
        self.currency = currency
        assert _type(date) is datetime.date
        self.date = date
        self.value = value
        self.type = type
        self.source = source

    def __str__(self):
        return "Price<{:%Y-%m-%d} : {} {}/{}>".format(
            self.date, self.value, self.currency.mnemonic, self.commodity.mnemonic
        )

[docs]    def object_to_validate(self, change):
        if change[-1] != "deleted":
            yield self


[docs]    def validate(self):
        # check uniqueness of namespace/mnemonic
        try:
            self.book.query(Price).filter_by(
                commodity=self.commodity,
                currency=self.currency,
                source=self.source,
                date=self.date,
            ).one()
        except MultipleResultsFound:
            raise ValueError("{} already exists in this book".format(self))




[docs]class Commodity(DeclarativeBaseGuid):
    """
    A GnuCash Commodity.

    Attributes:
        cusip (str): cusip code
        fraction (int): minimal unit of the commodity (e.g. 100 for 1/100)
        namespace (str): CURRENCY for currencies, otherwise any string to group multiple commodities together
        mnemonic (str): the ISO symbol for a currency or the stock symbol for stocks (used for online quotes)
        quote_flag (int): 1 if piecash/GnuCash quotes will retrieve online quotes for the commodity
        quote_source (str): the quote source for GnuCash (piecash always use yahoo for stock and quandl for currencies
        quote_tz (str): the timezone to assign on the online quotes
        base_currency (:class:`Commodity`): The base_currency for a commodity:

          - if the commodity is a currency, returns the "default currency" of the book (ie the one of the root_account)
          - if the commodity is not a currency, returns the currency encoded in the quoted_currency slot

        accounts (list of :class:`piecash.core.account.Account`): list of accounts which have the commodity as commodity
        transactions (list of :class:`piecash.core.transaction.Transaction`): list of transactions which have the commodity as currency
        prices (iterator of :class:`Price`): iterator on prices related to the commodity (it is a sqlalchemy query underneath)

    """

    __tablename__ = "commodities"

    __table_args__ = (
        Index(
            "_unique_cdty",
            "namespace",
            "mnemonic",
            unique=True,
            mysql_length={"namespace": 200, "mnemonic": 10},
        ),
    )

    # column definitions
    namespace = Column("namespace", VARCHAR(length=2048), nullable=False)
    mnemonic = Column("mnemonic", VARCHAR(length=2048), nullable=False)
    fullname = Column("fullname", VARCHAR(length=2048))
    cusip = Column("cusip", VARCHAR(length=2048))
    fraction = Column("fraction", INTEGER(), nullable=False)
    quote_flag = Column("quote_flag", INTEGER(), nullable=False)
    quote_source = Column("quote_source", VARCHAR(length=2048))
    quote_tz = Column("quote_tz", VARCHAR(length=2048))

    @property
    def base_currency(self):
        b = self.book
        if b is None:
            raise GnucashException(
                "The commodity should be linked to a session to have a 'base_currency'"
            )

        if self.namespace == "CURRENCY":
            # get the base currency as first commodity in DB
            return b.default_currency
        else:
            # retrieve currency from quoted_currency kvp
            # TODO: recover from the web (as fallback)
            mnemonic = self.get("quoted_currency", None)
            if mnemonic:
                return b.currencies(mnemonic=mnemonic)
            else:
                raise GnucashException(
                    "The commodity '{}' has no information about its base currency. "
                    "Add a kvp item named 'quoted_currency' with the mnemonic of the "
                    "currency to have proper behavior".format(self.mnemonic)
                )

    # relation definitions
    accounts = relation(
        "Account",
        back_populates="commodity",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    transactions = relation(
        "Transaction",
        back_populates="currency",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )
    prices = relation(
        "Price",
        back_populates="commodity",
        foreign_keys=[Price.commodity_guid],
        cascade="all, delete-orphan",
        lazy="dynamic",
    )

    def __init__(
        self,
        namespace,
        mnemonic,
        fullname,
        fraction=100,
        cusip="",
        quote_flag=0,
        quote_source=None,
        quote_tz="",
        book=None,
    ):

        if quote_source is None:
            quote_source = "currency" if namespace == "CURRENCY" else "yahoo"

        if book is not None:
            book.add(self)

        self.namespace = namespace
        self.mnemonic = mnemonic
        self.fullname = fullname
        self.fraction = fraction
        self.cusip = cusip
        self.quote_flag = quote_flag
        self.quote_source = quote_source
        self.quote_tz = quote_tz

        if book is not None:
            book.flush()

    def __str__(self):
        return "Commodity<{}:{}>".format(self.namespace, self.mnemonic)

    @property
    def precision(self):
        return len(str(self.fraction)) - 1

[docs]    def currency_conversion(self, currency):
        """
        Return the latest conversion factor to convert self to currency

        Attributes:
            currency (:class:`piecash.core.commodity.Commodity`): the currency to which the Price need to be converted

        Returns:
            a Decimal that can be multiplied by an amount expressed in self.commodity to get an amount expressed in currency

        Raises:
            GncConversionError: not possible to convert self to the currency

        """
        # conversion is done from self.commodity to commodity (if possible)
        sc2c = (
            self.prices.filter_by(currency=currency).order_by(Price.date.desc()).first()
        )
        if sc2c:
            return sc2c.value

        # conversion is done directly from commodity to self.commodity (if possible)
        c2sc = (
            currency.prices.filter_by(currency=self).order_by(Price.date.desc()).first()
        )
        if c2sc:
            return Decimal(1) / c2sc.value

        raise GncConversionError("Cannot convert {} to {}".format(self, currency))


[docs]    def update_prices(self, start_date=None):
        """
        Retrieve online prices for the commodity:

        - for currencies, it will get from quandl the exchange rates between the currency and its base_currency
        - for stocks, it will get from yahoo the daily closing prices expressed in its base_currency

        Args:
            start_date (:class:`datetime.date`): prices will be updated as of the start_date. If None, start_date is today
            - 7 days.

        .. note:: if prices are already available in the GnuCash file, the function will only retrieve prices as of the
           max(start_date, last quoted price date)

        .. todo:: add some frequency to retrieve prices only every X (week, month, ...)
        """
        if self.book is None:
            raise GncPriceError(
                "Cannot update price for a commodity not attached to a book"
            )

        # get last_price updated
        last_price = self.prices.order_by(Price.date.desc()).limit(1).first()

        if start_date is None:
            start_date = datetime.datetime.today().date() + datetime.timedelta(days=-7)

        if last_price:
            start_date = max(last_price.date + datetime.timedelta(days=1), start_date)

        if self.namespace == "CURRENCY":
            # get reference currency (from book.root_account)
            default_currency = self.base_currency
            if default_currency == self:
                raise GncPriceError("Cannot update exchange rate for base currency")

            # through Quandl for exchange rates
            quotes = quandl_fx(self.mnemonic, default_currency.mnemonic, start_date)
            for q in quotes:
                p = Price(
                    commodity=self,
                    currency=default_currency,
                    date=datetime.datetime.strptime(q.date, "%Y-%m-%d").date(),
                    value=str(q.rate),
                )

        else:
            symbol = self.mnemonic
            share = get_latest_quote(symbol)
            currency = self.book.currencies(mnemonic=share.currency)
            tz = pytz.timezone(share.timezone)

            # get historical data
            for q in download_quote(symbol, start_date, datetime.date.today(), tz):
                Price(
                    commodity=self,
                    currency=currency,
                    date=q.date,
                    value=q.close,
                    type="last",
                )


[docs]    def object_to_validate(self, change):
        if change[-1] != "deleted":
            yield self


[docs]    def validate(self):
        # check uniqueness of namespace/mnemonic
        try:
            self.book.query(Commodity).filter_by(
                namespace=self.namespace, mnemonic=self.mnemonic
            ).one()
        except MultipleResultsFound:
            raise ValueError("{} already exists in this book".format(self))






            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.currency_ISO

# coding=utf-8
from collections import namedtuple
from xml.etree import ElementTree

ISO_type = namedtuple(
    "ISO_type", "country	currency	mnemonic	cusip	fraction".split("\t")
)

# https://www.currency-iso.org/dam/downloads/lists/list_one.xml
ISO_currencies_XML = """<ISO_4217 Pblshd="2018-08-29">
<CcyTbl>
<CcyNtry>
<CtryNm>AFGHANISTAN</CtryNm>
<CcyNm>Afghani</CcyNm>
<Ccy>AFN</Ccy>
<CcyNbr>971</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ÅLAND ISLANDS</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ALBANIA</CtryNm>
<CcyNm>Lek</CcyNm>
<Ccy>ALL</Ccy>
<CcyNbr>008</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ALGERIA</CtryNm>
<CcyNm>Algerian Dinar</CcyNm>
<Ccy>DZD</Ccy>
<CcyNbr>012</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>AMERICAN SAMOA</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ANDORRA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ANGOLA</CtryNm>
<CcyNm>Kwanza</CcyNm>
<Ccy>AOA</Ccy>
<CcyNbr>973</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ANGUILLA</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ANTARCTICA</CtryNm>
<CcyNm>No universal currency</CcyNm>
</CcyNtry>
<CcyNtry>
<CtryNm>ANTIGUA AND BARBUDA</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ARGENTINA</CtryNm>
<CcyNm>Argentine Peso</CcyNm>
<Ccy>ARS</Ccy>
<CcyNbr>032</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ARMENIA</CtryNm>
<CcyNm>Armenian Dram</CcyNm>
<Ccy>AMD</Ccy>
<CcyNbr>051</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ARUBA</CtryNm>
<CcyNm>Aruban Florin</CcyNm>
<Ccy>AWG</Ccy>
<CcyNbr>533</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>AUSTRALIA</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>AUSTRIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>AZERBAIJAN</CtryNm>
<CcyNm>Azerbaijan Manat</CcyNm>
<Ccy>AZN</Ccy>
<CcyNbr>944</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BAHAMAS (THE)</CtryNm>
<CcyNm>Bahamian Dollar</CcyNm>
<Ccy>BSD</Ccy>
<CcyNbr>044</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BAHRAIN</CtryNm>
<CcyNm>Bahraini Dinar</CcyNm>
<Ccy>BHD</Ccy>
<CcyNbr>048</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BANGLADESH</CtryNm>
<CcyNm>Taka</CcyNm>
<Ccy>BDT</Ccy>
<CcyNbr>050</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BARBADOS</CtryNm>
<CcyNm>Barbados Dollar</CcyNm>
<Ccy>BBD</Ccy>
<CcyNbr>052</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BELARUS</CtryNm>
<CcyNm>Belarusian Ruble</CcyNm>
<Ccy>BYN</Ccy>
<CcyNbr>933</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BELGIUM</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BELIZE</CtryNm>
<CcyNm>Belize Dollar</CcyNm>
<Ccy>BZD</Ccy>
<CcyNbr>084</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BENIN</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BERMUDA</CtryNm>
<CcyNm>Bermudian Dollar</CcyNm>
<Ccy>BMD</Ccy>
<CcyNbr>060</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BHUTAN</CtryNm>
<CcyNm>Indian Rupee</CcyNm>
<Ccy>INR</Ccy>
<CcyNbr>356</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BHUTAN</CtryNm>
<CcyNm>Ngultrum</CcyNm>
<Ccy>BTN</Ccy>
<CcyNbr>064</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BOLIVIA (PLURINATIONAL STATE OF)</CtryNm>
<CcyNm>Boliviano</CcyNm>
<Ccy>BOB</Ccy>
<CcyNbr>068</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BOLIVIA (PLURINATIONAL STATE OF)</CtryNm>
<CcyNm IsFund="true">Mvdol</CcyNm>
<Ccy>BOV</Ccy>
<CcyNbr>984</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BONAIRE, SINT EUSTATIUS AND SABA</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BOSNIA AND HERZEGOVINA</CtryNm>
<CcyNm>Convertible Mark</CcyNm>
<Ccy>BAM</Ccy>
<CcyNbr>977</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BOTSWANA</CtryNm>
<CcyNm>Pula</CcyNm>
<Ccy>BWP</Ccy>
<CcyNbr>072</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BOUVET ISLAND</CtryNm>
<CcyNm>Norwegian Krone</CcyNm>
<Ccy>NOK</Ccy>
<CcyNbr>578</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BRAZIL</CtryNm>
<CcyNm>Brazilian Real</CcyNm>
<Ccy>BRL</Ccy>
<CcyNbr>986</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BRITISH INDIAN OCEAN TERRITORY (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BRUNEI DARUSSALAM</CtryNm>
<CcyNm>Brunei Dollar</CcyNm>
<Ccy>BND</Ccy>
<CcyNbr>096</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BULGARIA</CtryNm>
<CcyNm>Bulgarian Lev</CcyNm>
<Ccy>BGN</Ccy>
<CcyNbr>975</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BURKINA FASO</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>BURUNDI</CtryNm>
<CcyNm>Burundi Franc</CcyNm>
<Ccy>BIF</Ccy>
<CcyNbr>108</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CABO VERDE</CtryNm>
<CcyNm>Cabo Verde Escudo</CcyNm>
<Ccy>CVE</Ccy>
<CcyNbr>132</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CAMBODIA</CtryNm>
<CcyNm>Riel</CcyNm>
<Ccy>KHR</Ccy>
<CcyNbr>116</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CAMEROON</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CANADA</CtryNm>
<CcyNm>Canadian Dollar</CcyNm>
<Ccy>CAD</Ccy>
<CcyNbr>124</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CAYMAN ISLANDS (THE)</CtryNm>
<CcyNm>Cayman Islands Dollar</CcyNm>
<Ccy>KYD</Ccy>
<CcyNbr>136</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CENTRAL AFRICAN REPUBLIC (THE)</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CHAD</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CHILE</CtryNm>
<CcyNm>Chilean Peso</CcyNm>
<Ccy>CLP</Ccy>
<CcyNbr>152</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CHILE</CtryNm>
<CcyNm IsFund="true">Unidad de Fomento</CcyNm>
<Ccy>CLF</Ccy>
<CcyNbr>990</CcyNbr>
<CcyMnrUnts>4</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CHINA</CtryNm>
<CcyNm>Yuan Renminbi</CcyNm>
<Ccy>CNY</Ccy>
<CcyNbr>156</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CHRISTMAS ISLAND</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COCOS (KEELING) ISLANDS (THE)</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COLOMBIA</CtryNm>
<CcyNm>Colombian Peso</CcyNm>
<Ccy>COP</Ccy>
<CcyNbr>170</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COLOMBIA</CtryNm>
<CcyNm IsFund="true">Unidad de Valor Real</CcyNm>
<Ccy>COU</Ccy>
<CcyNbr>970</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COMOROS (THE)</CtryNm>
<CcyNm>Comorian Franc </CcyNm>
<Ccy>KMF</Ccy>
<CcyNbr>174</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CONGO (THE DEMOCRATIC REPUBLIC OF THE)</CtryNm>
<CcyNm>Congolese Franc</CcyNm>
<Ccy>CDF</Ccy>
<CcyNbr>976</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CONGO (THE)</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COOK ISLANDS (THE)</CtryNm>
<CcyNm>New Zealand Dollar</CcyNm>
<Ccy>NZD</Ccy>
<CcyNbr>554</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>COSTA RICA</CtryNm>
<CcyNm>Costa Rican Colon</CcyNm>
<Ccy>CRC</Ccy>
<CcyNbr>188</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CÔTE D'IVOIRE</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CROATIA</CtryNm>
<CcyNm>Kuna</CcyNm>
<Ccy>HRK</Ccy>
<CcyNbr>191</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CUBA</CtryNm>
<CcyNm>Cuban Peso</CcyNm>
<Ccy>CUP</Ccy>
<CcyNbr>192</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CUBA</CtryNm>
<CcyNm>Peso Convertible</CcyNm>
<Ccy>CUC</Ccy>
<CcyNbr>931</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CURAÇAO</CtryNm>
<CcyNm>Netherlands Antillean Guilder</CcyNm>
<Ccy>ANG</Ccy>
<CcyNbr>532</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CYPRUS</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>CZECHIA</CtryNm>
<CcyNm>Czech Koruna</CcyNm>
<Ccy>CZK</Ccy>
<CcyNbr>203</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>DENMARK</CtryNm>
<CcyNm>Danish Krone</CcyNm>
<Ccy>DKK</Ccy>
<CcyNbr>208</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>DJIBOUTI</CtryNm>
<CcyNm>Djibouti Franc</CcyNm>
<Ccy>DJF</Ccy>
<CcyNbr>262</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>DOMINICA</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>DOMINICAN REPUBLIC (THE)</CtryNm>
<CcyNm>Dominican Peso</CcyNm>
<Ccy>DOP</Ccy>
<CcyNbr>214</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ECUADOR</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>EGYPT</CtryNm>
<CcyNm>Egyptian Pound</CcyNm>
<Ccy>EGP</Ccy>
<CcyNbr>818</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>EL SALVADOR</CtryNm>
<CcyNm>El Salvador Colon</CcyNm>
<Ccy>SVC</Ccy>
<CcyNbr>222</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>EL SALVADOR</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>EQUATORIAL GUINEA</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ERITREA</CtryNm>
<CcyNm>Nakfa</CcyNm>
<Ccy>ERN</Ccy>
<CcyNbr>232</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ESTONIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ESWATINI</CtryNm>
<CcyNm>Lilangeni</CcyNm>
<Ccy>SZL</Ccy>
<CcyNbr>748</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ETHIOPIA</CtryNm>
<CcyNm>Ethiopian Birr</CcyNm>
<Ccy>ETB</Ccy>
<CcyNbr>230</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>EUROPEAN UNION</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FALKLAND ISLANDS (THE) [MALVINAS]</CtryNm>
<CcyNm>Falkland Islands Pound</CcyNm>
<Ccy>FKP</Ccy>
<CcyNbr>238</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FAROE ISLANDS (THE)</CtryNm>
<CcyNm>Danish Krone</CcyNm>
<Ccy>DKK</Ccy>
<CcyNbr>208</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FIJI</CtryNm>
<CcyNm>Fiji Dollar</CcyNm>
<Ccy>FJD</Ccy>
<CcyNbr>242</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FINLAND</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FRANCE</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FRENCH GUIANA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FRENCH POLYNESIA</CtryNm>
<CcyNm>CFP Franc</CcyNm>
<Ccy>XPF</Ccy>
<CcyNbr>953</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>FRENCH SOUTHERN TERRITORIES (THE)</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GABON</CtryNm>
<CcyNm>CFA Franc BEAC</CcyNm>
<Ccy>XAF</Ccy>
<CcyNbr>950</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GAMBIA (THE)</CtryNm>
<CcyNm>Dalasi</CcyNm>
<Ccy>GMD</Ccy>
<CcyNbr>270</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GEORGIA</CtryNm>
<CcyNm>Lari</CcyNm>
<Ccy>GEL</Ccy>
<CcyNbr>981</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GERMANY</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GHANA</CtryNm>
<CcyNm>Ghana Cedi</CcyNm>
<Ccy>GHS</Ccy>
<CcyNbr>936</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GIBRALTAR</CtryNm>
<CcyNm>Gibraltar Pound</CcyNm>
<Ccy>GIP</Ccy>
<CcyNbr>292</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GREECE</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GREENLAND</CtryNm>
<CcyNm>Danish Krone</CcyNm>
<Ccy>DKK</Ccy>
<CcyNbr>208</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GRENADA</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUADELOUPE</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUAM</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUATEMALA</CtryNm>
<CcyNm>Quetzal</CcyNm>
<Ccy>GTQ</Ccy>
<CcyNbr>320</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUERNSEY</CtryNm>
<CcyNm>Pound Sterling</CcyNm>
<Ccy>GBP</Ccy>
<CcyNbr>826</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUINEA</CtryNm>
<CcyNm>Guinean Franc</CcyNm>
<Ccy>GNF</Ccy>
<CcyNbr>324</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUINEA-BISSAU</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>GUYANA</CtryNm>
<CcyNm>Guyana Dollar</CcyNm>
<Ccy>GYD</Ccy>
<CcyNbr>328</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HAITI</CtryNm>
<CcyNm>Gourde</CcyNm>
<Ccy>HTG</Ccy>
<CcyNbr>332</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HAITI</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HEARD ISLAND AND McDONALD ISLANDS</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HOLY SEE (THE)</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HONDURAS</CtryNm>
<CcyNm>Lempira</CcyNm>
<Ccy>HNL</Ccy>
<CcyNbr>340</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HONG KONG</CtryNm>
<CcyNm>Hong Kong Dollar</CcyNm>
<Ccy>HKD</Ccy>
<CcyNbr>344</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>HUNGARY</CtryNm>
<CcyNm>Forint</CcyNm>
<Ccy>HUF</Ccy>
<CcyNbr>348</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ICELAND</CtryNm>
<CcyNm>Iceland Krona</CcyNm>
<Ccy>ISK</Ccy>
<CcyNbr>352</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>INDIA</CtryNm>
<CcyNm>Indian Rupee</CcyNm>
<Ccy>INR</Ccy>
<CcyNbr>356</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>INDONESIA</CtryNm>
<CcyNm>Rupiah</CcyNm>
<Ccy>IDR</Ccy>
<CcyNbr>360</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>INTERNATIONAL MONETARY FUND (IMF) </CtryNm>
<CcyNm>SDR (Special Drawing Right)</CcyNm>
<Ccy>XDR</Ccy>
<CcyNbr>960</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>IRAN (ISLAMIC REPUBLIC OF)</CtryNm>
<CcyNm>Iranian Rial</CcyNm>
<Ccy>IRR</Ccy>
<CcyNbr>364</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>IRAQ</CtryNm>
<CcyNm>Iraqi Dinar</CcyNm>
<Ccy>IQD</Ccy>
<CcyNbr>368</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>IRELAND</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ISLE OF MAN</CtryNm>
<CcyNm>Pound Sterling</CcyNm>
<Ccy>GBP</Ccy>
<CcyNbr>826</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ISRAEL</CtryNm>
<CcyNm>New Israeli Sheqel</CcyNm>
<Ccy>ILS</Ccy>
<CcyNbr>376</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ITALY</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>JAMAICA</CtryNm>
<CcyNm>Jamaican Dollar</CcyNm>
<Ccy>JMD</Ccy>
<CcyNbr>388</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>JAPAN</CtryNm>
<CcyNm>Yen</CcyNm>
<Ccy>JPY</Ccy>
<CcyNbr>392</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>JERSEY</CtryNm>
<CcyNm>Pound Sterling</CcyNm>
<Ccy>GBP</Ccy>
<CcyNbr>826</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>JORDAN</CtryNm>
<CcyNm>Jordanian Dinar</CcyNm>
<Ccy>JOD</Ccy>
<CcyNbr>400</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KAZAKHSTAN</CtryNm>
<CcyNm>Tenge</CcyNm>
<Ccy>KZT</Ccy>
<CcyNbr>398</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KENYA</CtryNm>
<CcyNm>Kenyan Shilling</CcyNm>
<Ccy>KES</Ccy>
<CcyNbr>404</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KIRIBATI</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KOREA (THE DEMOCRATIC PEOPLE’S REPUBLIC OF)</CtryNm>
<CcyNm>North Korean Won</CcyNm>
<Ccy>KPW</Ccy>
<CcyNbr>408</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KOREA (THE REPUBLIC OF)</CtryNm>
<CcyNm>Won</CcyNm>
<Ccy>KRW</Ccy>
<CcyNbr>410</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KUWAIT</CtryNm>
<CcyNm>Kuwaiti Dinar</CcyNm>
<Ccy>KWD</Ccy>
<CcyNbr>414</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>KYRGYZSTAN</CtryNm>
<CcyNm>Som</CcyNm>
<Ccy>KGS</Ccy>
<CcyNbr>417</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LAO PEOPLE’S DEMOCRATIC REPUBLIC (THE)</CtryNm>
<CcyNm>Lao Kip</CcyNm>
<Ccy>LAK</Ccy>
<CcyNbr>418</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LATVIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LEBANON</CtryNm>
<CcyNm>Lebanese Pound</CcyNm>
<Ccy>LBP</Ccy>
<CcyNbr>422</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LESOTHO</CtryNm>
<CcyNm>Loti</CcyNm>
<Ccy>LSL</Ccy>
<CcyNbr>426</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LESOTHO</CtryNm>
<CcyNm>Rand</CcyNm>
<Ccy>ZAR</Ccy>
<CcyNbr>710</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LIBERIA</CtryNm>
<CcyNm>Liberian Dollar</CcyNm>
<Ccy>LRD</Ccy>
<CcyNbr>430</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LIBYA</CtryNm>
<CcyNm>Libyan Dinar</CcyNm>
<Ccy>LYD</Ccy>
<CcyNbr>434</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LIECHTENSTEIN</CtryNm>
<CcyNm>Swiss Franc</CcyNm>
<Ccy>CHF</Ccy>
<CcyNbr>756</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LITHUANIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>LUXEMBOURG</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MACAO</CtryNm>
<CcyNm>Pataca</CcyNm>
<Ccy>MOP</Ccy>
<CcyNbr>446</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NORTH MACEDONIA</CtryNm>
<CcyNm>Denar</CcyNm>
<Ccy>MKD</Ccy>
<CcyNbr>807</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MADAGASCAR</CtryNm>
<CcyNm>Malagasy Ariary</CcyNm>
<Ccy>MGA</Ccy>
<CcyNbr>969</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MALAWI</CtryNm>
<CcyNm>Malawi Kwacha</CcyNm>
<Ccy>MWK</Ccy>
<CcyNbr>454</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MALAYSIA</CtryNm>
<CcyNm>Malaysian Ringgit</CcyNm>
<Ccy>MYR</Ccy>
<CcyNbr>458</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MALDIVES</CtryNm>
<CcyNm>Rufiyaa</CcyNm>
<Ccy>MVR</Ccy>
<CcyNbr>462</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MALI</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MALTA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MARSHALL ISLANDS (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MARTINIQUE</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MAURITANIA</CtryNm>
<CcyNm>Ouguiya</CcyNm>
<Ccy>MRU</Ccy>
<CcyNbr>929</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MAURITIUS</CtryNm>
<CcyNm>Mauritius Rupee</CcyNm>
<Ccy>MUR</Ccy>
<CcyNbr>480</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MAYOTTE</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MEMBER COUNTRIES OF THE AFRICAN DEVELOPMENT BANK GROUP</CtryNm>
<CcyNm>ADB Unit of Account</CcyNm>
<Ccy>XUA</Ccy>
<CcyNbr>965</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MEXICO</CtryNm>
<CcyNm>Mexican Peso</CcyNm>
<Ccy>MXN</Ccy>
<CcyNbr>484</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MEXICO</CtryNm>
<CcyNm IsFund="true">Mexican Unidad de Inversion (UDI)</CcyNm>
<Ccy>MXV</Ccy>
<CcyNbr>979</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MICRONESIA (FEDERATED STATES OF)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MOLDOVA (THE REPUBLIC OF)</CtryNm>
<CcyNm>Moldovan Leu</CcyNm>
<Ccy>MDL</Ccy>
<CcyNbr>498</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MONACO</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MONGOLIA</CtryNm>
<CcyNm>Tugrik</CcyNm>
<Ccy>MNT</Ccy>
<CcyNbr>496</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MONTENEGRO</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MONTSERRAT</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MOROCCO</CtryNm>
<CcyNm>Moroccan Dirham</CcyNm>
<Ccy>MAD</Ccy>
<CcyNbr>504</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MOZAMBIQUE</CtryNm>
<CcyNm>Mozambique Metical</CcyNm>
<Ccy>MZN</Ccy>
<CcyNbr>943</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>MYANMAR</CtryNm>
<CcyNm>Kyat</CcyNm>
<Ccy>MMK</Ccy>
<CcyNbr>104</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NAMIBIA</CtryNm>
<CcyNm>Namibia Dollar</CcyNm>
<Ccy>NAD</Ccy>
<CcyNbr>516</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NAMIBIA</CtryNm>
<CcyNm>Rand</CcyNm>
<Ccy>ZAR</Ccy>
<CcyNbr>710</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NAURU</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NEPAL</CtryNm>
<CcyNm>Nepalese Rupee</CcyNm>
<Ccy>NPR</Ccy>
<CcyNbr>524</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NETHERLANDS (THE)</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NEW CALEDONIA</CtryNm>
<CcyNm>CFP Franc</CcyNm>
<Ccy>XPF</Ccy>
<CcyNbr>953</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NEW ZEALAND</CtryNm>
<CcyNm>New Zealand Dollar</CcyNm>
<Ccy>NZD</Ccy>
<CcyNbr>554</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NICARAGUA</CtryNm>
<CcyNm>Cordoba Oro</CcyNm>
<Ccy>NIO</Ccy>
<CcyNbr>558</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NIGER (THE)</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NIGERIA</CtryNm>
<CcyNm>Naira</CcyNm>
<Ccy>NGN</Ccy>
<CcyNbr>566</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NIUE</CtryNm>
<CcyNm>New Zealand Dollar</CcyNm>
<Ccy>NZD</Ccy>
<CcyNbr>554</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NORFOLK ISLAND</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NORTHERN MARIANA ISLANDS (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>NORWAY</CtryNm>
<CcyNm>Norwegian Krone</CcyNm>
<Ccy>NOK</Ccy>
<CcyNbr>578</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>OMAN</CtryNm>
<CcyNm>Rial Omani</CcyNm>
<Ccy>OMR</Ccy>
<CcyNbr>512</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PAKISTAN</CtryNm>
<CcyNm>Pakistan Rupee</CcyNm>
<Ccy>PKR</Ccy>
<CcyNbr>586</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PALAU</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PALESTINE, STATE OF</CtryNm>
<CcyNm>No universal currency</CcyNm>
</CcyNtry>
<CcyNtry>
<CtryNm>PANAMA</CtryNm>
<CcyNm>Balboa</CcyNm>
<Ccy>PAB</Ccy>
<CcyNbr>590</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PANAMA</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PAPUA NEW GUINEA</CtryNm>
<CcyNm>Kina</CcyNm>
<Ccy>PGK</Ccy>
<CcyNbr>598</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PARAGUAY</CtryNm>
<CcyNm>Guarani</CcyNm>
<Ccy>PYG</Ccy>
<CcyNbr>600</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PERU</CtryNm>
<CcyNm>Sol</CcyNm>
<Ccy>PEN</Ccy>
<CcyNbr>604</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PHILIPPINES (THE)</CtryNm>
<CcyNm>Philippine Peso</CcyNm>
<Ccy>PHP</Ccy>
<CcyNbr>608</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PITCAIRN</CtryNm>
<CcyNm>New Zealand Dollar</CcyNm>
<Ccy>NZD</Ccy>
<CcyNbr>554</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>POLAND</CtryNm>
<CcyNm>Zloty</CcyNm>
<Ccy>PLN</Ccy>
<CcyNbr>985</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PORTUGAL</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>PUERTO RICO</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>QATAR</CtryNm>
<CcyNm>Qatari Rial</CcyNm>
<Ccy>QAR</Ccy>
<CcyNbr>634</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>RÉUNION</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ROMANIA</CtryNm>
<CcyNm>Romanian Leu</CcyNm>
<Ccy>RON</Ccy>
<CcyNbr>946</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>RUSSIAN FEDERATION (THE)</CtryNm>
<CcyNm>Russian Ruble</CcyNm>
<Ccy>RUB</Ccy>
<CcyNbr>643</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>RWANDA</CtryNm>
<CcyNm>Rwanda Franc</CcyNm>
<Ccy>RWF</Ccy>
<CcyNbr>646</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT BARTHÉLEMY</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT HELENA, ASCENSION AND TRISTAN DA CUNHA</CtryNm>
<CcyNm>Saint Helena Pound</CcyNm>
<Ccy>SHP</Ccy>
<CcyNbr>654</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT KITTS AND NEVIS</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT LUCIA</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT MARTIN (FRENCH PART)</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT PIERRE AND MIQUELON</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAINT VINCENT AND THE GRENADINES</CtryNm>
<CcyNm>East Caribbean Dollar</CcyNm>
<Ccy>XCD</Ccy>
<CcyNbr>951</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAMOA</CtryNm>
<CcyNm>Tala</CcyNm>
<Ccy>WST</Ccy>
<CcyNbr>882</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAN MARINO</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAO TOME AND PRINCIPE</CtryNm>
<CcyNm>Dobra</CcyNm>
<Ccy>STN</Ccy>
<CcyNbr>930</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SAUDI ARABIA</CtryNm>
<CcyNm>Saudi Riyal</CcyNm>
<Ccy>SAR</Ccy>
<CcyNbr>682</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SENEGAL</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SERBIA</CtryNm>
<CcyNm>Serbian Dinar</CcyNm>
<Ccy>RSD</Ccy>
<CcyNbr>941</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SEYCHELLES</CtryNm>
<CcyNm>Seychelles Rupee</CcyNm>
<Ccy>SCR</Ccy>
<CcyNbr>690</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SIERRA LEONE</CtryNm>
<CcyNm>Leone</CcyNm>
<Ccy>SLL</Ccy>
<CcyNbr>694</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SINGAPORE</CtryNm>
<CcyNm>Singapore Dollar</CcyNm>
<Ccy>SGD</Ccy>
<CcyNbr>702</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SINT MAARTEN (DUTCH PART)</CtryNm>
<CcyNm>Netherlands Antillean Guilder</CcyNm>
<Ccy>ANG</Ccy>
<CcyNbr>532</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SISTEMA UNITARIO DE COMPENSACION REGIONAL DE PAGOS "SUCRE"</CtryNm>
<CcyNm>Sucre</CcyNm>
<Ccy>XSU</Ccy>
<CcyNbr>994</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SLOVAKIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SLOVENIA</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SOLOMON ISLANDS</CtryNm>
<CcyNm>Solomon Islands Dollar</CcyNm>
<Ccy>SBD</Ccy>
<CcyNbr>090</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SOMALIA</CtryNm>
<CcyNm>Somali Shilling</CcyNm>
<Ccy>SOS</Ccy>
<CcyNbr>706</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SOUTH AFRICA</CtryNm>
<CcyNm>Rand</CcyNm>
<Ccy>ZAR</Ccy>
<CcyNbr>710</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SOUTH GEORGIA AND THE SOUTH SANDWICH ISLANDS</CtryNm>
<CcyNm>No universal currency</CcyNm>
</CcyNtry>
<CcyNtry>
<CtryNm>SOUTH SUDAN</CtryNm>
<CcyNm>South Sudanese Pound</CcyNm>
<Ccy>SSP</Ccy>
<CcyNbr>728</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SPAIN</CtryNm>
<CcyNm>Euro</CcyNm>
<Ccy>EUR</Ccy>
<CcyNbr>978</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SRI LANKA</CtryNm>
<CcyNm>Sri Lanka Rupee</CcyNm>
<Ccy>LKR</Ccy>
<CcyNbr>144</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SUDAN (THE)</CtryNm>
<CcyNm>Sudanese Pound</CcyNm>
<Ccy>SDG</Ccy>
<CcyNbr>938</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SURINAME</CtryNm>
<CcyNm>Surinam Dollar</CcyNm>
<Ccy>SRD</Ccy>
<CcyNbr>968</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SVALBARD AND JAN MAYEN</CtryNm>
<CcyNm>Norwegian Krone</CcyNm>
<Ccy>NOK</Ccy>
<CcyNbr>578</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SWEDEN</CtryNm>
<CcyNm>Swedish Krona</CcyNm>
<Ccy>SEK</Ccy>
<CcyNbr>752</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SWITZERLAND</CtryNm>
<CcyNm>Swiss Franc</CcyNm>
<Ccy>CHF</Ccy>
<CcyNbr>756</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SWITZERLAND</CtryNm>
<CcyNm IsFund="true">WIR Euro</CcyNm>
<Ccy>CHE</Ccy>
<CcyNbr>947</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SWITZERLAND</CtryNm>
<CcyNm IsFund="true">WIR Franc</CcyNm>
<Ccy>CHW</Ccy>
<CcyNbr>948</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>SYRIAN ARAB REPUBLIC</CtryNm>
<CcyNm>Syrian Pound</CcyNm>
<Ccy>SYP</Ccy>
<CcyNbr>760</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TAIWAN (PROVINCE OF CHINA)</CtryNm>
<CcyNm>New Taiwan Dollar</CcyNm>
<Ccy>TWD</Ccy>
<CcyNbr>901</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TAJIKISTAN</CtryNm>
<CcyNm>Somoni</CcyNm>
<Ccy>TJS</Ccy>
<CcyNbr>972</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TANZANIA, UNITED REPUBLIC OF</CtryNm>
<CcyNm>Tanzanian Shilling</CcyNm>
<Ccy>TZS</Ccy>
<CcyNbr>834</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>THAILAND</CtryNm>
<CcyNm>Baht</CcyNm>
<Ccy>THB</Ccy>
<CcyNbr>764</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TIMOR-LESTE</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TOGO</CtryNm>
<CcyNm>CFA Franc BCEAO</CcyNm>
<Ccy>XOF</Ccy>
<CcyNbr>952</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TOKELAU</CtryNm>
<CcyNm>New Zealand Dollar</CcyNm>
<Ccy>NZD</Ccy>
<CcyNbr>554</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TONGA</CtryNm>
<CcyNm>Pa’anga</CcyNm>
<Ccy>TOP</Ccy>
<CcyNbr>776</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TRINIDAD AND TOBAGO</CtryNm>
<CcyNm>Trinidad and Tobago Dollar</CcyNm>
<Ccy>TTD</Ccy>
<CcyNbr>780</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TUNISIA</CtryNm>
<CcyNm>Tunisian Dinar</CcyNm>
<Ccy>TND</Ccy>
<CcyNbr>788</CcyNbr>
<CcyMnrUnts>3</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TURKEY</CtryNm>
<CcyNm>Turkish Lira</CcyNm>
<Ccy>TRY</Ccy>
<CcyNbr>949</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TURKMENISTAN</CtryNm>
<CcyNm>Turkmenistan New Manat</CcyNm>
<Ccy>TMT</Ccy>
<CcyNbr>934</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TURKS AND CAICOS ISLANDS (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>TUVALU</CtryNm>
<CcyNm>Australian Dollar</CcyNm>
<Ccy>AUD</Ccy>
<CcyNbr>036</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UGANDA</CtryNm>
<CcyNm>Uganda Shilling</CcyNm>
<Ccy>UGX</Ccy>
<CcyNbr>800</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UKRAINE</CtryNm>
<CcyNm>Hryvnia</CcyNm>
<Ccy>UAH</Ccy>
<CcyNbr>980</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UNITED ARAB EMIRATES (THE)</CtryNm>
<CcyNm>UAE Dirham</CcyNm>
<Ccy>AED</Ccy>
<CcyNbr>784</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND (THE)</CtryNm>
<CcyNm>Pound Sterling</CcyNm>
<Ccy>GBP</Ccy>
<CcyNbr>826</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UNITED STATES MINOR OUTLYING ISLANDS (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UNITED STATES OF AMERICA (THE)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UNITED STATES OF AMERICA (THE)</CtryNm>
<CcyNm IsFund="true">US Dollar (Next day)</CcyNm>
<Ccy>USN</Ccy>
<CcyNbr>997</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>URUGUAY</CtryNm>
<CcyNm>Peso Uruguayo</CcyNm>
<Ccy>UYU</Ccy>
<CcyNbr>858</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>URUGUAY</CtryNm>
<CcyNm IsFund="true">Uruguay Peso en Unidades Indexadas (UI)</CcyNm>
<Ccy>UYI</Ccy>
<CcyNbr>940</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>URUGUAY</CtryNm>
<CcyNm>Unidad Previsional</CcyNm>
<Ccy>UYW</Ccy>
<CcyNbr>927</CcyNbr>
<CcyMnrUnts>4</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>UZBEKISTAN</CtryNm>
<CcyNm>Uzbekistan Sum</CcyNm>
<Ccy>UZS</Ccy>
<CcyNbr>860</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>VANUATU</CtryNm>
<CcyNm>Vatu</CcyNm>
<Ccy>VUV</Ccy>
<CcyNbr>548</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>VENEZUELA (BOLIVARIAN REPUBLIC OF)</CtryNm>
<CcyNm>Bolívar Soberano</CcyNm>
<Ccy>VES</Ccy>
<CcyNbr>928</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>VIET NAM</CtryNm>
<CcyNm>Dong</CcyNm>
<Ccy>VND</Ccy>
<CcyNbr>704</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>VIRGIN ISLANDS (BRITISH)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>VIRGIN ISLANDS (U.S.)</CtryNm>
<CcyNm>US Dollar</CcyNm>
<Ccy>USD</Ccy>
<CcyNbr>840</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>WALLIS AND FUTUNA</CtryNm>
<CcyNm>CFP Franc</CcyNm>
<Ccy>XPF</Ccy>
<CcyNbr>953</CcyNbr>
<CcyMnrUnts>0</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>WESTERN SAHARA</CtryNm>
<CcyNm>Moroccan Dirham</CcyNm>
<Ccy>MAD</Ccy>
<CcyNbr>504</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>YEMEN</CtryNm>
<CcyNm>Yemeni Rial</CcyNm>
<Ccy>YER</Ccy>
<CcyNbr>886</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZAMBIA</CtryNm>
<CcyNm>Zambian Kwacha</CcyNm>
<Ccy>ZMW</Ccy>
<CcyNbr>967</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZIMBABWE</CtryNm>
<CcyNm>Zimbabwe Dollar</CcyNm>
<Ccy>ZWL</Ccy>
<CcyNbr>932</CcyNbr>
<CcyMnrUnts>2</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ01_Bond Markets Unit European_EURCO</CtryNm>
<CcyNm>Bond Markets Unit European Composite Unit (EURCO)</CcyNm>
<Ccy>XBA</Ccy>
<CcyNbr>955</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ02_Bond Markets Unit European_EMU-6</CtryNm>
<CcyNm>Bond Markets Unit European Monetary Unit (E.M.U.-6)</CcyNm>
<Ccy>XBB</Ccy>
<CcyNbr>956</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ03_Bond Markets Unit European_EUA-9</CtryNm>
<CcyNm>Bond Markets Unit European Unit of Account 9 (E.U.A.-9)</CcyNm>
<Ccy>XBC</Ccy>
<CcyNbr>957</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ04_Bond Markets Unit European_EUA-17</CtryNm>
<CcyNm>Bond Markets Unit European Unit of Account 17 (E.U.A.-17)</CcyNm>
<Ccy>XBD</Ccy>
<CcyNbr>958</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ06_Testing_Code</CtryNm>
<CcyNm>Codes specifically reserved for testing purposes</CcyNm>
<Ccy>XTS</Ccy>
<CcyNbr>963</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ07_No_Currency</CtryNm>
<CcyNm>The codes assigned for transactions where no currency is involved</CcyNm>
<Ccy>XXX</Ccy>
<CcyNbr>999</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ08_Gold</CtryNm>
<CcyNm>Gold</CcyNm>
<Ccy>XAU</Ccy>
<CcyNbr>959</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ09_Palladium</CtryNm>
<CcyNm>Palladium</CcyNm>
<Ccy>XPD</Ccy>
<CcyNbr>964</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ10_Platinum</CtryNm>
<CcyNm>Platinum</CcyNm>
<Ccy>XPT</Ccy>
<CcyNbr>962</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
<CcyNtry>
<CtryNm>ZZ11_Silver</CtryNm>
<CcyNm>Silver</CcyNm>
<Ccy>XAG</Ccy>
<CcyNbr>961</CcyNbr>
<CcyMnrUnts>N.A.</CcyMnrUnts>
</CcyNtry>
</CcyTbl>
</ISO_4217>
"""
ISO_currencies = {
    cur.findtext("Ccy"): ISO_type(*[e.text for e in cur])
    for cur in ElementTree.fromstring(ISO_currencies_XML).findall(".//CcyNtry")
    if cur.findtext("CcyMnrUnts")
}




            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.factories

# coding=utf-8
from __future__ import unicode_literals

from .._common import GnucashException
from ..yahoo_client import get_latest_quote


[docs]def create_stock_accounts(
    cdty, broker_account, income_account=None, income_account_types="D/CL/I"
):
    """Create the multiple accounts used to track a single stock, ie:

    - broker_account/stock.mnemonic

    and the following accounts depending on the income_account_types argument

    - D = Income/Dividend Income/stock.mnemonic
    - CL = Income/Cap Gain (Long)/stock.mnemonic
    - CS = Income/Cap Gain (Short)/stock.mnemonic
    - I = Income/Interest Income/stock.mnemonic

    Args:
        broker_account (:class:`piecash.core.account.Account`): the broker account where the account holding
        the stock is to be created
        income_account (:class:`piecash.core.account.Account`): the income account where the accounts holding
        the income related to the stock are to be created
        income_account_types (str): "/" separated codes to drive the creation of income accounts

    Returns:
        :class:`piecash.core.account.Account`: a tuple with the account under the broker_account where the stock is held
        and the list of income accounts.
    """
    if cdty.namespace == "CURRENCY":
        raise GnucashException(
            "{} is a currency ! You can't create stock_accounts for currencies".format(
                cdty
            )
        )

    from .account import Account

    symbol = cdty.mnemonic
    try:
        acc = broker_account.children(name=symbol)
    except KeyError:
        acc = Account(symbol, "STOCK", cdty, broker_account)

    inc_accounts = []
    if income_account:
        cur = cdty.base_currency

        for inc_acc in income_account_types.split("/"):
            sub_account_name = {
                "D": "Dividend Income",
                "CL": "Cap Gain (Long)",
                "CS": "Cap Gain (Short)",
                "I": "Interest Income",
            }[inc_acc]
            try:
                sub_acc = income_account.children(name=sub_account_name)
            except KeyError:
                sub_acc = Account(
                    sub_account_name, "INCOME", cur.base_currency, income_account
                )
            try:
                cdty_acc = sub_acc.children(name=symbol)
            except KeyError:
                cdty_acc = Account(symbol, "INCOME", cur, sub_acc)
            inc_accounts.append(cdty_acc)

    return acc, inc_accounts



[docs]def create_currency_from_ISO(isocode):
    """
    Factory function to create a new currency from its ISO code

    Args:
        isocode (str): the ISO code of the currency (e.g. EUR for the euro)

    Returns:
        :class:`Commodity`: the currency as a commodity object
    """
    from .commodity import Commodity

    # if self.get_session().query(Commodity).filter_by(isocode=isocode).first():
    #     raise GncCommodityError("Currency '{}' already exists".format(isocode))

    from .currency_ISO import ISO_currencies

    cur = ISO_currencies.get(isocode)

    if cur is None:
        raise ValueError(
            "Could not find the ISO code '{}' in the ISO table".format(isocode)
        )

    # create the currency
    cdty = Commodity(
        mnemonic=cur.mnemonic,
        fullname=cur.currency,
        fraction=10 ** int(cur.fraction),
        cusip=cur.cusip,
        namespace="CURRENCY",
        quote_flag=1,
    )

    # self.gnc_session.add(cdty)
    return cdty



[docs]def create_stock_from_symbol(symbol, book=None):
    """
    Factory function to create a new stock from its symbol. The ISO code of the quoted currency of the stock is
    stored in the slot "quoted_currency".

    Args:
        symbol (str): the symbol for the stock (e.g. YHOO for the Yahoo! stock)

    Returns:
        :class:`Commodity`: the stock as a commodity object

    .. note::
       The information is gathered from the yahoo-finance package
       The default currency in which the quote is traded is stored in a slot 'quoted_currency'

    .. todo::
       use 'select * from yahoo.finance.sectors' and 'select * from yahoo.finance.industry where id ="sector_id"'
       to retrieve name of stocks and allow therefore the creation of a stock by giving its "stock name" (or part of it).
       This could also be used to retrieve all symbols related to the same company
    """
    from .commodity import Commodity

    share = get_latest_quote(symbol)

    stock = Commodity(
        mnemonic=symbol,
        fullname=share.name,
        fraction=10000,
        namespace=share.exchange,
        quote_flag=1,
        quote_source="yahoo",
        quote_tz=share.timezone,
    )

    if book:
        book.add(stock)
        book.flush()

    return stock



def single_transaction(
    post_date, enter_date, description, value, from_account, to_account
):
    from . import Transaction, Split

    # currency is derived from "from_account" (as in GUI)
    currency = from_account.commodity
    # currency of other destination account should be identical (as only one value given)
    assert (
        currency == to_account.commodity
    ), "Commodities of accounts should be the same"
    tx = Transaction(
        currency=currency,
        post_date=post_date,
        enter_date=enter_date,
        description=description,
        splits=[
            Split(account=from_account, value=-value),
            Split(account=to_account, value=value),
        ],
    )
    return tx




            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.session

import datetime
import os
import shutil
import socket
from collections import defaultdict

from sqlalchemy import event, Column, VARCHAR, INTEGER, Table, PrimaryKeyConstraint
from sqlalchemy.sql.ddl import DropConstraint, DropIndex
from sqlalchemy_utils import database_exists

from piecash.core import factories
from .book import Book
from .._common import GnucashException
from ..sa_extra import create_piecash_engine, DeclarativeBase, Session

# version of tables changed between 2.6 and 3.0
#   ('invoices', 4)
#   ('prices', 3)
#   ('slots', 4)
#   ('transactions', 4)
#   ('entries', 4)

version_supported = {
    "2.6": {
        "Gnucash": 2062100,
        "Gnucash-Resave": 19920,
        "accounts": 1,
        "billterms": 2,
        "books": 1,
        "budget_amounts": 1,
        "budgets": 1,
        "commodities": 1,
        "customers": 2,
        "employees": 2,
        "entries": 3,
        "invoices": 3,
        "jobs": 1,
        "lots": 2,
        "orders": 1,
        "prices": 2,
        "recurrences": 2,
        "schedxactions": 1,
        "slots": 3,
        "splits": 4,
        "taxtable_entries": 3,
        "taxtables": 2,
        "transactions": 3,
        "vendors": 1,
    },
    "3.0": {
        "Gnucash": 3000000,
        "Gnucash-Resave": 19920,
        "accounts": 1,
        "billterms": 2,
        "books": 1,
        "budget_amounts": 1,
        "budgets": 1,
        "commodities": 1,
        "customers": 2,
        "employees": 2,
        "entries": 4,
        "invoices": 4,
        "jobs": 1,
        "lots": 2,
        "orders": 1,
        "prices": 3,
        "recurrences": 2,
        "schedxactions": 1,
        "slots": 4,
        "splits": 4,
        "taxtable_entries": 3,
        "taxtables": 2,
        "transactions": 4,
        "vendors": 1,
    },
    "3.7": {
        "Gnucash": 3000001,
        "Gnucash-Resave": 19920,
        "accounts": 1,
        "billterms": 2,
        "books": 1,
        "budget_amounts": 1,
        "budgets": 1,
        "commodities": 1,
        "customers": 2,
        "employees": 2,
        "entries": 4,
        "invoices": 4,
        "jobs": 1,
        "lots": 2,
        "orders": 1,
        "prices": 3,
        "recurrences": 2,
        "schedxactions": 1,
        "slots": 4,
        "splits": 5,
        "taxtable_entries": 3,
        "taxtables": 2,
        "transactions": 4,
        "vendors": 1,
    },
    "4.1": {
        "Gnucash": 4000001,
        "Gnucash-Resave": 19920,
        "accounts": 1,
        "billterms": 2,
        "books": 1,
        "budget_amounts": 1,
        "budgets": 1,
        "commodities": 1,
        "customers": 2,
        "employees": 2,
        "entries": 4,
        "invoices": 4,
        "jobs": 1,
        "lots": 2,
        "orders": 1,
        "prices": 3,
        "recurrences": 2,
        "schedxactions": 1,
        "slots": 4,
        "splits": 5,
        "taxtable_entries": 3,
        "taxtables": 2,
        "transactions": 4,
        "vendors": 1,
    },
}

# this is not a declarative as it is used before binding the session to an engine.
gnclock = Table(
    u"gnclock",
    DeclarativeBase.metadata,
    Column("hostname", VARCHAR(length=255)),
    Column("pid", INTEGER()),
)


[docs]class Version(DeclarativeBase):
    """The declarative class for the 'versions' table."""

    __tablename__ = "versions"

    __table_args__ = {}

    # column definitions
    # : The name of the table
    table_name = Column(
        "table_name", VARCHAR(length=50), primary_key=True, nullable=False
    )
    #: The version for the table
    table_version = Column("table_version", INTEGER(), nullable=False)

    def __init__(self, table_name, table_version):
        self.table_name = table_name
        self.table_version = table_version

    def __str__(self):
        return "Version<{}={}>".format(self.table_name, self.table_version)



[docs]def build_uri(
    sqlite_file=None,
    uri_conn=None,
    db_type=None,
    db_user=None,
    db_password=None,
    db_name=None,
    db_host=None,
    db_port=None,
    check_same_thread=True,
):
    """Create the connection string in function of some choices.

    :param str sqlite_file: a path to an sqlite3 file (only used if uri_conn is None)
    :param str uri_conn: a sqlalchemy connection string
    :param str db_type: type of database in ["postgres","mysql"]
    :param str db_user: username of database
    :param str db_password: password for the use of database
    :param str db_name: name of database
    :param str db_host: host of database
    :param int db_port: port of database
    :param bool check_same_thread: sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/... but read first https://docs.python.org/3/library/sqlite3.html)

    :return: the connection string
    :rtype: str
    """
    db_config = (db_type, db_host, db_port, db_name, db_user, db_password)
    db_config_isdefined = map(lambda x: x is not None, db_config[:-1])
    if any(db_config_isdefined):
        if not all(db_config_isdefined):
            raise ValueError(
                "When using db_* arguments, all must be specified : {}".format(
                    db_config
                )
            )

        uri_conn = {
            "postgres": "postgresql://{username}:{password}@{host}:{port}/{name}",
            "mysql": "mysql+pymysql://{username}:{password}@{host}:{port}/{name}?charset=utf8",
        }[db_type].format(
            username=db_user,
            password=db_password,
            host=db_host,
            port=db_port,
            name=db_name,
        )

    # db_postgres_uri = "postgresql://postgres:{pwd}@localhost:5432/foo".format(pwd=pg_password)
    # db_mysql_uri = "mysql+pymysql://travis:@localhost/foo?charset=utf8"
    # db_sqlite_uri = "sqlite:///{}".format(db_sqlite)

    if sqlite_file and uri_conn:
        raise ValueError(
            "Only one of 'sqlite_file' or 'uri_conn' argument can be defined"
        )

    if uri_conn is None:
        # fallback on sqlite
        if sqlite_file:
            if isinstance(sqlite_file, str) and sqlite_file.startswith("sqlite:///"):
                # already have the protocol specified.
                uri_conn = sqlite_file
            else:
                uri_conn = "sqlite:///{}".format(sqlite_file)
        else:
            uri_conn = "sqlite:///:memory:"
        if check_same_thread is False:
            uri_conn = uri_conn + "?check_same_thread=False"

    return uri_conn



[docs]def create_book(
    sqlite_file=None,
    uri_conn=None,
    currency="EUR",
    overwrite=False,
    keep_foreign_keys=False,
    db_type=None,
    db_user=None,
    db_password=None,
    db_name=None,
    db_host=None,
    db_port=None,
    check_same_thread=True,
    pg_template="template0",
    **kwargs
):
    """Create a new empty GnuCash book. If both sqlite_file and uri_conn are None, then an "in memory" sqlite book is created.

    :param str sqlite_file: a path to an sqlite3 file (only used if uri_conn is None)
    :param str uri_conn: a sqlalchemy connection string
    :param str currency: the ISO symbol of the default currency of the book
    :param bool overwrite: True if book should be deleted and recreated if it exists already
    :param bool keep_foreign_keys: True if the foreign keys should be kept (may not work at all with GnuCash)
    :param str db_type: type of database in ["postgres","mysql"]
    :param str db_user: username of database
    :param str db_password: password for the use of database
    :param str db_name: name of database
    :param str db_host: host of database
    :param int db_port: port of database
    :param bool check_same_thread: sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/... but read first https://docs.python.org/3/library/sqlite3.html)
    :param str pg_template: the postgres template to use when creating the database. One of template1 or template0 (default template0). Irrelevant for other databases than postgres.
    :return: the document as a gnucash session
    :rtype: :class:`GncSession`

    :raises GnucashException: if document already exists and overwrite is False
    """
    from sqlalchemy_utils.functions import (
        database_exists,
        create_database,
        drop_database,
    )

    VERSION_FORMAT = "3.0"

    uri_conn = build_uri(
        sqlite_file,
        uri_conn,
        db_type,
        db_user,
        db_password,
        db_name,
        db_host,
        db_port,
        check_same_thread,
    )

    # create database (if DB is not a sqlite in memory)
    if uri_conn != "sqlite:///:memory:":
        if database_exists(uri_conn):
            if overwrite:
                drop_database(uri_conn)
            else:
                raise GnucashException("'{}' db already exists".format(uri_conn))
        create_database(uri_conn, template=pg_template)

    engine = create_piecash_engine(uri_conn, **kwargs)

    # drop constraints if we de not want to keep them (keep_foreign_keys=False), the default
    if not keep_foreign_keys:
        for n, tbl in DeclarativeBase.metadata.tables.items():
            # drop index constraints
            for idx in tbl.indexes:
                if idx.name.startswith("ix_") or idx.name.startswith("_"):
                    event.listen(tbl, "after_create", DropIndex(idx), once=True)
            # drop FK constraints
            for cstr in tbl.constraints:
                if isinstance(cstr, PrimaryKeyConstraint):
                    continue
                else:
                    event.listen(tbl, "before_drop", DropConstraint(cstr), once=True)
    #
    # create all (tables, fk, ...)
    DeclarativeBase.metadata.create_all(engine)

    s = Session(bind=engine)

    # create all rows in version table
    assert (
        VERSION_FORMAT in version_supported
    ), "The 'version_format'={} is not supported. " "Choose one of {}".format(
        VERSION_FORMAT, list(version_supported.keys())
    )
    for table_name, table_version in version_supported[VERSION_FORMAT].items():
        s.add(Version(table_name=table_name, table_version=table_version))

    # create book and merge with session

    b = Book()
    s.add(b)
    adapt_session(s, book=b, readonly=False)

    # create commodities and initial accounts
    from .account import Account

    b.root_account = Account(
        name="Root Account",
        type="ROOT",
        commodity=factories.create_currency_from_ISO(currency),
        book=b,
    )
    b.root_template = Account(name="Template Root", type="ROOT", commodity=None, book=b)
    b.save()

    return b



[docs]def open_book(
    sqlite_file=None,
    uri_conn=None,
    readonly=True,
    open_if_lock=False,
    do_backup=True,
    db_type=None,
    db_user=None,
    db_password=None,
    db_name=None,
    db_host=None,
    db_port=None,
    check_same_thread=True,
    check_exists=True,
    **kwargs
):
    """Open an existing GnuCash book

    :param str sqlite_file: a path to an sqlite3 file (only used if uri_conn is None)
    :param str uri_conn: a sqlalchemy connection string
    :param bool readonly: open the file as readonly (useful to play with and avoid any unwanted save)
    :param bool open_if_lock: open the file even if it is locked by another user
        (using open_if_lock=True with readonly=False is not recommended)
    :param bool do_backup: do a backup if the file written in RW (i.e. readonly=False)
        (this only works with the sqlite backend and copy the file with .{:%Y%m%d%H%M%S}.gnucash appended to it)
    :param str db_type: type of database in ["postgres","mysql"]
    :param str db_user: username of database
    :param str db_password: password for the use of database
    :param str db_name: name of database
    :param str db_host: host of database
    :param str db_port: port of database
    :param bool check_same_thread: sqlite flag that restricts connection use to the thread that created (see False for use in ipython/flask/... but read first https://docs.python.org/3/library/sqlite3.html)
    :param bool check_exists: check if the database exists before connecting

    :return: the document as a gnucash session
    :rtype: :class:`GncSession`
    :raises GnucashException: if the document does not exist
    :raises GnucashException: if there is a lock on the file and open_if_lock is False

    """
    uri_conn = build_uri(
        sqlite_file,
        uri_conn,
        db_type,
        db_user,
        db_password,
        db_name,
        db_host,
        db_port,
        check_same_thread,
    )

    if uri_conn == "sqlite:///:memory:":
        raise ValueError(
            "An in memory sqlite gnucash databook cannot be opened, it should be created"
        )

    # check if the database exists
    if check_exists and not database_exists(uri_conn):
        raise GnucashException(
            "Database '{}' does not exist (please use create_book to create "
            "GnuCash books from scratch). If you want to bypass this existence check, "
            "use the argument check_exists=False.".format(uri_conn)
        )

    engine = create_piecash_engine(uri_conn, **kwargs)

    # backup database if readonly=False and do_backup=True
    if not readonly and do_backup:
        if engine.name != "sqlite":
            raise GnucashException(
                "Cannot do a backup for engine '{}'. Do yourself a backup and then specify do_backup=False".format(
                    engine.name
                )
            )

        url = uri_conn[len("sqlite:///") :].replace("?check_same_thread=False", "")
        url_backup = url + ".{:%Y%m%d%H%M%S}.gnucash".format(datetime.datetime.now())

        shutil.copyfile(url, url_backup)

    locks = list(engine.execute(gnclock.select()))

    # ensure the file is not locked by GnuCash itself
    if locks and not open_if_lock:
        raise GnucashException("Lock on the file")

    s = Session(bind=engine)

    # check the versions in the table versions is consistent with the API
    version_book = {
        v.table_name: v.table_version
        for v in s.query(Version).all()
        if "Gnucash" not in v.table_name
    }
    for version, vt in version_supported.items():
        if version_book == {k: v for k, v in vt.items() if "Gnucash" not in k}:
            break
    else:
        raise ValueError("Unsupported table versions")
    assert version == "3.0" or version == "3.7" or version == "4.1", (
        "This version of piecash only support books from gnucash (3.0|3.7|4.1) "
        "which is not the case for {}".format(uri_conn)
    )

    book = s.query(Book).one()
    adapt_session(s, book=book, readonly=readonly)

    return book



[docs]def adapt_session(session, book, readonly):
    """
    Change the SA session object to add some features.

    :param session: the SA session object that will be modified in place
    :param book: the gnucash singleton book linked to the SA session
    :param readonly: True if the session should not allow commits.
    :return:
    """
    # link session and book together
    book.session = session
    session.book = book
    book.uri = session.bind.url

    # def new_flush(*args, **kwargs):
    # if session.dirty or session.new or session.deleted:
    # session.rollback()
    # raise GnucashException("You cannot change the DB, it is locked !")

    # add logic to make session readonly
    def readonly_commit(*args, **kwargs):
        # session.rollback()
        raise GnucashException("You cannot change the DB, it was opened as readonly!")

    if readonly:
        session.commit = readonly_commit

    # add logic to create/delete GnuCash locks
    def delete_lock():
        session.execute(
            gnclock.delete(
                whereclause=(gnclock.c.hostname == socket.gethostname())
                and (gnclock.c.pid == os.getpid())
            )
        )
        session.commit()

    session.delete_lock = delete_lock

    def create_lock():
        session.execute(
            gnclock.insert(values=dict(hostname=socket.gethostname(), pid=os.getpid()))
        )
        session.commit()

    session.create_lock = create_lock

    # add logic to track if a session has been modified or not
    session._is_modified = False
    session._all_changes = {}

    @event.listens_for(session, "after_flush")
    def receive_after_flush(session, flush_context):
        session._is_modified = not session.is_saved

    @event.listens_for(session, "after_commit")
    @event.listens_for(session, "after_rollback")
    def init_session_status(session, *args, **kwargs):
        session._is_modified = False
        session._all_changes.clear()

    session.book.session_changes = defaultdict(list)

    session.__class__.is_saved = property(
        fget=lambda self: not (
            self._is_modified or self.dirty or self.deleted or self.new
        ),
        doc="True if nothing has yet been changed (False otherwise)",
    )



event.listen(Session, "before_commit", Book.validate_book)
event.listen(Session, "before_flush", Book.track_dirty)




            

          

      

      

    

  

    
      
          
            
  Source code for piecash.core.transaction

import datetime
import uuid
from collections import defaultdict
from decimal import Decimal

from sqlalchemy import Column, VARCHAR, ForeignKey, BIGINT, INTEGER, Index
from sqlalchemy.orm import relation, validates, foreign
from sqlalchemy.orm.base import NEVER_SET

from .._common import CallableList, GncImbalanceError
from .._common import GncValidationError, hybrid_property_gncnumeric, Recurrence
from .._declbase import DeclarativeBaseGuid
from ..sa_extra import (
    _Date,
    _DateTime,
    mapped_to_slot_property,
    pure_slot_property,
    _DateAsDateTime,
)


[docs]class Split(DeclarativeBaseGuid):
    """
    A GnuCash Split.

    .. note::

        A split used in a scheduled transaction has its main attributes in form of slots.

    Attributes:
        transaction(:class:`piecash.core.transaction.Transaction`): transaction of the split
        account(:class:`piecash.core.account.Account`): account of the split
        lot(:class:`piecash.business.Lot`): lot to which the split pertains
        memo(str): memo of the split
        value(:class:`decimal.Decimal`): amount express in the currency of the transaction of the split
        quantity(:class:`decimal.Decimal`): amount express in the commodity of the account of the split
        reconcile_state(str): 'n', 'c' or 'y'
        reconcile_date(:class:`datetime.datetime`): time
        action(str): describe the type of action behind the split (free form string but with dropdown in the GUI
    """

    __tablename__ = "splits"

    __table_args__ = (
        # indices
        Index("splits_tx_guid_index", "tx_guid"),
        Index("splits_account_guid_index", "account_guid"),
    )

    # column definitions
    # the transaction_guid is not mandatory at construction time because it can be set through a tr.splits.append(...) operation
    # however, in the validation of the object, we raise an error if there is no transaction set at that time
    transaction_guid = Column(
        "tx_guid", VARCHAR(length=32), ForeignKey("transactions.guid")
    )
    account_guid = Column(
        "account_guid", VARCHAR(length=32), ForeignKey("accounts.guid"), nullable=False
    )
    memo = Column("memo", VARCHAR(length=2048), nullable=False)
    action = Column("action", VARCHAR(length=2048), nullable=False)

    reconcile_state = Column("reconcile_state", VARCHAR(length=1), nullable=False)
    reconcile_date = Column("reconcile_date", _DateTime())

    _value_num = Column("value_num", BIGINT(), nullable=False)
    _value_denom = Column("value_denom", BIGINT(), nullable=False)
    _value_denom_basis = None
    value = hybrid_property_gncnumeric(_value_num, _value_denom)
    _quantity_num = Column("quantity_num", BIGINT(), nullable=False)
    _quantity_denom = Column("quantity_denom", BIGINT(), nullable=False)
    _quantity_denom_basis = None
    quantity = hybrid_property_gncnumeric(_quantity_num, _quantity_denom)

    lot_guid = Column("lot_guid", VARCHAR(length=32), ForeignKey("lots.guid"))

    # relation definitions
    account = relation("Account", back_populates="splits")
    lot = relation("Lot", back_populates="splits")
    transaction = relation(
        "Transaction", back_populates="splits", cascade="refresh-expire"
    )

    @property
    def is_credit(self):
        return self.value < 0

    @property
    def is_debit(self):
        return self.value > 0

    def __init__(
        self,
        account,
        value,
        quantity=None,
        transaction=None,
        memo="",
        action="",
        reconcile_date=None,
        reconcile_state="n",
        lot=None,
    ):
        self.transaction = transaction
        self.account = account
        self.value = value
        self.quantity = value if quantity is None else quantity
        self.memo = memo
        self.action = action
        self.reconcile_date = reconcile_date
        self.reconcile_state = reconcile_state
        self.lot = lot

    def __str__(self):
        try:
            cur = self.transaction.currency.mnemonic
            acc = self.account
            com = acc.commodity.mnemonic
            if com == "template":
                # case of template split from scheduled transaction
                sched_xaction = self["sched-xaction"]
                credit = sched_xaction["credit-formula"].value
                debit = sched_xaction["debit-formula"].value
                return "SplitTemplate<{} {} {}>".format(
                    sched_xaction["account"].value,
                    "credit={}".format(credit) if credit else "",
                    "debit={}".format(debit) if debit else "",
                )
            elif cur == com:
                # case of same currency split
                return "Split<{} {} {}>".format(acc, self.value, cur)
            else:
                # case of non currency split
                return "Split<{} {} {} [{} {}]>".format(
                    acc, self.value, cur, self.quantity, com
                )
        except AttributeError:
            return "Split<{}>".format(self.account)

[docs]    def object_to_validate(self, change):
        yield self
        if self.transaction:
            yield self.transaction
        if self.lot:
            yield self.lot


[docs]    def validate(self):
        old = self.get_all_changes()

        if old["STATE_CHANGES"][-1] == "deleted":
            return

        if "_quantity_num" in old or "_value_num" in old:
            self.transaction._recalculate_balance = True

        if self.transaction_guid is None:
            raise GncValidationError("The split is not linked to a transaction")

        if self.transaction.currency == self.account.commodity:
            if self.quantity != self.value:
                raise GncValidationError(
                    "The split has a quantity different from value "
                    "while the transaction currency and the account commodity is the same"
                )
        else:
            if self.quantity is None:
                raise GncValidationError(
                    "The split quantity is not defined while the split is on a commodity different from the transaction"
                )
            # Allow for either value to be 0.0 (or -0.0).
            if self.quantity * self.value < 0:
                raise GncValidationError(
                    "The split quantity has not the same sign as the split value"
                )

        # everything is fine, let us normalise the value with respect to the currency/commodity precisions
        self._quantity_denom_basis = self.account.commodity_scu
        self._value_denom_basis = self.transaction.currency.fraction

        if self.transaction.currency != self.account.commodity and self.quantity:
            # let us also add a Price
            from piecash import Price

            value = (self.value / self.quantity).quantize(Decimal("0.000001"))
            try:
                # find existing price if any and if so, do nothing
                pr = self.book.prices(
                    commodity=self.account.commodity,
                    currency=self.transaction.currency,
                    date=self.transaction.post_date,
                )

            except KeyError:
                # otherwise, add a price in the database
                pr = Price(
                    commodity=self.account.commodity,
                    currency=self.transaction.currency,
                    date=self.transaction.post_date,
                    value=value,
                    type="transaction",
                    source="user:split-register",
                )

            # and an action if not yet defined
            if self.action == "":
                self.action = "Sell" if self.quantity.is_signed() else "Buy"




# @event.listens_for(Split.transaction, "set")
# def set_item(obj, value, previous, initiator):
#     print("hello",obj,value,previous,initiator)
#     if obj.transaction is not None:
#         previous = None if previous == attributes.NO_VALUE else previous
#         print(obj.transaction.splits)
#         # obj.transaction.splits.append([value] = obj
#         # obj.transaction.splits.pop(previous)


[docs]class Transaction(DeclarativeBaseGuid):
    """
    A GnuCash Transaction.

    Attributes:
        currency (:class:`piecash.core.commodity.Commodity`): currency of the transaction. This attribute is
            write-once (i.e. one cannot change it after being set)
        description (str): description of the transaction
        enter_date (:class:`datetime.datetime`): datetimetime at which transaction is entered
        post_date (:class:`datetime.date`): day on which transaction is posted
        num (str): user provided transaction number
        splits (list of :class:`Split`): list of the splits of the transaction
        scheduled_transaction  (:class:`ScheduledTransaction`): scheduled transaction behind the transaction
        notes (str): notes on the transaction (provided via a slot)
    """

    __tablename__ = "transactions"

    __table_args__ = (Index("tx_post_date_index", "post_date"),)

    # column definitions
    currency_guid = Column(
        "currency_guid",
        VARCHAR(length=32),
        ForeignKey("commodities.guid"),
        nullable=False,
    )
    num = Column("num", VARCHAR(length=2048), nullable=False)
    _post_date = Column("post_date", _DateAsDateTime(neutral_time=True))
    post_date = mapped_to_slot_property(
        _post_date,
        slot_name="date-posted",
        # slot_transform=lambda x: x.date() if x else None
    )
    enter_date = Column("enter_date", _DateTime)
    description = Column("description", VARCHAR(length=2048))
    notes = pure_slot_property("notes")

    scheduled_transaction = pure_slot_property(
        "from-sched-xaction", ignore_invalid_slot=True
    )

    # relation definitions
    currency = relation(
        "Commodity",
        back_populates="transactions",
    )
    splits = relation(
        "Split",
        back_populates="transaction",
        cascade="all, delete-orphan",
        collection_class=CallableList,
    )

    def __init__(
        self,
        currency,
        description="",
        notes=None,
        splits=None,
        enter_date=None,
        post_date=None,
        num="",
    ):

        if not (enter_date is None or type(enter_date) is datetime.datetime):
            raise GncValidationError("enter_date should be a datetime object")
        if not (post_date is None or type(post_date) is datetime.date):
            raise GncValidationError("post_date should be a date object")

        self.currency = currency
        self.description = description
        self.enter_date = (
            enter_date if enter_date else datetime.datetime.now()
        ).replace(microsecond=0)
        self.post_date = post_date if post_date else datetime.date.today()
        self.num = num
        if notes is not None:
            self.notes = notes
        if splits:
            self.splits = splits

    def __str__(self):
        return "Transaction<[{}] '{}' on {:%Y-%m-%d}{}>".format(
            self.currency.mnemonic,
            self.description,
            self.post_date,
            " (from sch tx)" if self.scheduled_transaction else "",
        )

[docs]    def object_to_validate(self, change):
        yield self


[docs]    def validate(self):
        old = self.get_all_changes()

        if old["STATE_CHANGES"][-1] == "deleted":
            return

        if self.currency.namespace != "CURRENCY":
            raise GncValidationError(
                "You are assigning a non currency commodity to a transaction"
            )

        # check all accounts related to the splits of the transaction are not placeholder(=frozen)
        for sp in self.splits:
            if sp.account.placeholder != 0:
                raise GncValidationError(
                    "Account '{}' used in the transaction is a placeholder".format(
                        sp.account
                    )
                )

        # check same currency
        if "currency" in old and old["currency"] is not NEVER_SET:
            raise GncValidationError(
                "You cannot change the currency of a transaction once it has been set"
            )

        # validate the splits
        if hasattr(self, "_recalculate_balance"):
            del self._recalculate_balance
            value_imbalance, quantity_imbalances = self.calculate_imbalances()
            if value_imbalance:
                # raise exception instead of creating an imbalance entry as probably an error
                # (in the gnucash GUI, another decision taken because need of "save unfinished transaction")
                raise GncImbalanceError(
                    "The transaction {} is not balanced on its value (delta={})".format(
                        self, value_imbalance
                    )
                )

            if any(quantity_imbalances.values()) and self.book.use_trading_accounts:
                self.normalize_trading_accounts()


        # normalise post_date to 10:59AM
        # if self.post_date:
        #    self.post_date = self.post_date.replace(hour=10, minute=59, second=0, microsecond=0, tzinfo=utc)

[docs]    def calculate_imbalances(self):
        """Calculate value and quantity imbalances of a transaction"""
        value_imbalance = Decimal(0)  # hold imbalance on split.value
        quantity_imbalances = defaultdict(
            Decimal
        )  # hold imbalance on split.quantity per cdty

        # collect imbalance information
        for sp in self.splits:
            value_imbalance += sp.value
            quantity_imbalances[sp.account.commodity] += sp.quantity

        return value_imbalance, quantity_imbalances


    def normalize_trading_accounts(self):
        # collect imbalance information
        classic_splits = defaultdict(list)
        trading_splits = defaultdict(list)
        trading_target_value = defaultdict(Decimal)
        trading_target_quantity = defaultdict(Decimal)

        for sp in self.splits:
            cdty = sp.account.commodity

            if sp.account.type == "TRADING":
                trading_splits[cdty].append(sp)
            else:
                classic_splits[cdty].append(sp)
            trading_target_value[cdty] += sp.value
            trading_target_quantity[cdty] += sp.quantity

        root = self.book.root_account
        # imbalance in quantities to be settled using trading accounts
        for cdty, v in trading_target_value.items():
            q = trading_target_quantity[cdty]

            # if commodity is balanced, do not do anything
            if v == q == 0:
                continue

            # otherwise, look if there is some trading imbalance (ie a split with the trading account already exists!)
            if cdty in trading_splits:
                # and adjust the related split to rebalance
                (sp,) = trading_splits[cdty]
                sp.value -= v
                sp.quantity -= q
            else:
                # otherwise, we must create the split related to the trading account
                # assume trading account exists
                t_acc = self.book.trading_account(cdty)
                sp = Split(
                    account=t_acc,
                    value=-v,
                    quantity=-q,
                    transaction=self,
                )



[docs]class ScheduledTransaction(DeclarativeBaseGuid):
    """
    A GnuCash Scheduled Transaction.

    Attributes
        adv_creation (int) : days to create in advance (0 if disabled)
        adv_notify (int) : days to notify in advance (0 if disabled)
        auto_create (bool) :
        auto_notify (bool) :
        enabled (bool) :
        start_date (:class:`datetime.datetime`) : date to start the scheduled transaction
        last_occur (:class:`datetime.datetime`) : date of last occurence of the schedule transaction
        end_date (:class:`datetime.datetime`) : date to end the scheduled transaction (num/rem_occur should be 0)
        instance_count (int) :
        name (str) : name of the scheduled transaction
        num_occur (int) : number of occurences in total (end_date should be null)
        rem_occur (int) : number of remaining occurences (end_date should be null)
        template_account (:class:`piecash.core.account.Account`): template account of the transaction
    """

    __tablename__ = "schedxactions"

    __table_args__ = {}

    # column definitions
    guid = Column(
        "guid",
        VARCHAR(length=32),
        primary_key=True,
        nullable=False,
        default=lambda: uuid.uuid4().hex,
    )
    name = Column("name", VARCHAR(length=2048))
    enabled = Column("enabled", INTEGER(), nullable=False)
    start_date = Column("start_date", _Date())
    end_date = Column("end_date", _Date())
    last_occur = Column("last_occur", _Date())
    num_occur = Column("num_occur", INTEGER(), nullable=False)
    rem_occur = Column("rem_occur", INTEGER(), nullable=False)
    auto_create = Column("auto_create", INTEGER(), nullable=False)
    auto_notify = Column("auto_notify", INTEGER(), nullable=False)
    adv_creation = Column("adv_creation", INTEGER(), nullable=False)
    adv_notify = Column("adv_notify", INTEGER(), nullable=False)
    instance_count = Column("instance_count", INTEGER(), nullable=False)
    template_act_guid = Column(
        "template_act_guid",
        VARCHAR(length=32),
        ForeignKey("accounts.guid"),
        nullable=False,
    )

    # relation definitions
    template_account = relation("Account")
    recurrence = relation(
        "Recurrence",
        primaryjoin=guid == foreign(Recurrence.obj_guid),
        cascade="all, delete-orphan",
        uselist=False,
    )

    def __str__(self):
        return "ScheduledTransaction<'{}' {}>".format(self.name, self.recurrence)



[docs]class Lot(DeclarativeBaseGuid):
    """
    A GnuCash Lot. Each lot is linked to an account. Splits in this account can be associated to a Lot. Whenever
    the balance of the splits goes to 0, the Lot is closed (otherwise it is opened)

    Attributes:
        is_closed (int) : 1 if lot is closed, 0 otherwise
        account (:class:`piecash.core.account.Account`): account of the Lot
        splits (:class:`piecash.core.transaction.Split`): splits associated to the Lot
    """

    __tablename__ = "lots"

    __table_args__ = {}

    # column definitions
    account_guid = Column(
        "account_guid", VARCHAR(length=32), ForeignKey("accounts.guid")
    )
    is_closed = Column("is_closed", INTEGER(), nullable=False)

    title = pure_slot_property("title")
    notes = pure_slot_property("notes")

    # relation definitions
    account = relation(
        "Account",
        back_populates="lots",
    )
    splits = relation(
        "Split",
        back_populates="lot",
        collection_class=CallableList,
    )

    def __init__(self, title, account, notes="", splits=None, is_closed=0):
        self.title = title
        self.account = account
        self.notes = notes
        if splits:
            self.splits[:] = splits
        self.is_closed = is_closed

    @validates("splits", "account")
    def check_no_change_if_lot_is_close(self, key, value):
        if self.is_closed:
            raise ValueError(
                "Lot is closed and cannot be changed (adding splits or changing account"
            )
        return value

[docs]    def object_to_validate(self, change):
        yield self


[docs]    def validate(self):
        # check all splits have same account
        for sp in self.splits:
            if sp.account != self.account:
                raise ValueError(
                    "Split {} is not in the same commodity of the lot {}".format(
                        sp, self
                    )
                )


    def __str__(self):
        return "Lot<'{}' on {}>".format(self.title, self.account.name)





            

          

      

      

    

  

    
      
          
            
  Source code for sqlalchemy.orm.attributes

# orm/attributes.py
# Copyright (C) 2005-2020 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: http://www.opensource.org/licenses/mit-license.php

"""Defines instrumentation for class attributes and their interaction
with instances.

This module is usually not directly visible to user applications, but
defines a large part of the ORM's interactivity.


"""

import operator

from . import collections
from . import exc as orm_exc
from . import interfaces
from .base import ATTR_EMPTY
from .base import ATTR_WAS_SET
from .base import CALLABLES_OK
from .base import INIT_OK
from .base import instance_dict
from .base import instance_state
from .base import instance_str
from .base import LOAD_AGAINST_COMMITTED
from .base import manager_of_class
from .base import NEVER_SET
from .base import NO_AUTOFLUSH
from .base import NO_CHANGE  # noqa
from .base import NO_RAISE
from .base import NO_VALUE
from .base import NON_PERSISTENT_OK  # noqa
from .base import PASSIVE_CLASS_MISMATCH  # noqa
from .base import PASSIVE_NO_FETCH
from .base import PASSIVE_NO_FETCH_RELATED  # noqa
from .base import PASSIVE_NO_INITIALIZE
from .base import PASSIVE_NO_RESULT
from .base import PASSIVE_OFF
from .base import PASSIVE_ONLY_PERSISTENT
from .base import PASSIVE_RETURN_NEVER_SET
from .base import RELATED_OBJECT_OK  # noqa
from .base import SQL_OK  # noqa
from .base import state_str
from .. import event
from .. import inspection
from .. import util


@inspection._self_inspects
class QueryableAttribute(
    interfaces._MappedAttribute,
    interfaces.InspectionAttr,
    interfaces.PropComparator,
):
    """Base class for :term:`descriptor` objects that intercept
    attribute events on behalf of a :class:`.MapperProperty`
    object.  The actual :class:`.MapperProperty` is accessible
    via the :attr:`.QueryableAttribute.property`
    attribute.


    .. seealso::

        :class:`.InstrumentedAttribute`

        :class:`.MapperProperty`

        :attr:`_orm.Mapper.all_orm_descriptors`

        :attr:`_orm.Mapper.attrs`
    """

    is_attribute = True

    def __init__(
        self,
        class_,
        key,
        impl=None,
        comparator=None,
        parententity=None,
        of_type=None,
    ):
        self.class_ = class_
        self.key = key
        self.impl = impl
        self.comparator = comparator
        self._parententity = parententity
        self._of_type = of_type

        manager = manager_of_class(class_)
        # manager is None in the case of AliasedClass
        if manager:
            # propagate existing event listeners from
            # immediate superclass
            for base in manager._bases:
                if key in base:
                    self.dispatch._update(base[key].dispatch)
                    if base[key].dispatch._active_history:
                        self.dispatch._active_history = True

    @util.memoized_property
    def _supports_population(self):
        return self.impl.supports_population

    @property
    def _impl_uses_objects(self):
        return self.impl.uses_objects

    def get_history(self, instance, passive=PASSIVE_OFF):
        return self.impl.get_history(
            instance_state(instance), instance_dict(instance), passive
        )

    def __selectable__(self):
        # TODO: conditionally attach this method based on clause_element ?
        return self

    @util.memoized_property
    def info(self):
        """Return the 'info' dictionary for the underlying SQL element.

        The behavior here is as follows:

        * If the attribute is a column-mapped property, i.e.
          :class:`.ColumnProperty`, which is mapped directly
          to a schema-level :class:`_schema.Column` object, this attribute
          will return the :attr:`.SchemaItem.info` dictionary associated
          with the core-level :class:`_schema.Column` object.

        * If the attribute is a :class:`.ColumnProperty` but is mapped to
          any other kind of SQL expression other than a
          :class:`_schema.Column`,
          the attribute will refer to the :attr:`.MapperProperty.info`
          dictionary associated directly with the :class:`.ColumnProperty`,
          assuming the SQL expression itself does not have its own ``.info``
          attribute (which should be the case, unless a user-defined SQL
          construct has defined one).

        * If the attribute refers to any other kind of
          :class:`.MapperProperty`, including :class:`.RelationshipProperty`,
          the attribute will refer to the :attr:`.MapperProperty.info`
          dictionary associated with that :class:`.MapperProperty`.

        * To access the :attr:`.MapperProperty.info` dictionary of the
          :class:`.MapperProperty` unconditionally, including for a
          :class:`.ColumnProperty` that's associated directly with a
          :class:`_schema.Column`, the attribute can be referred to using
          :attr:`.QueryableAttribute.property` attribute, as
          ``MyClass.someattribute.property.info``.

        .. seealso::

            :attr:`.SchemaItem.info`

            :attr:`.MapperProperty.info`

        """
        return self.comparator.info

    @util.memoized_property
    def parent(self):
        """Return an inspection instance representing the parent.

        This will be either an instance of :class:`_orm.Mapper`
        or :class:`.AliasedInsp`, depending upon the nature
        of the parent entity which this attribute is associated
        with.

        """
        return inspection.inspect(self._parententity)

    @property
    def expression(self):
        return self.comparator.__clause_element__()

    def __clause_element__(self):
        return self.comparator.__clause_element__()

    def _query_clause_element(self):
        """like __clause_element__(), but called specifically
        by :class:`_query.Query` to allow special behavior."""

        return self.comparator._query_clause_element()

    def _bulk_update_tuples(self, value):
        """Return setter tuples for a bulk UPDATE."""

        return self.comparator._bulk_update_tuples(value)

    def adapt_to_entity(self, adapt_to_entity):
        assert not self._of_type
        return self.__class__(
            adapt_to_entity.entity,
            self.key,
            impl=self.impl,
            comparator=self.comparator.adapt_to_entity(adapt_to_entity),
            parententity=adapt_to_entity,
        )

    def of_type(self, cls):
        return QueryableAttribute(
            self.class_,
            self.key,
            self.impl,
            self.comparator.of_type(cls),
            self._parententity,
            of_type=cls,
        )

    def label(self, name):
        return self._query_clause_element().label(name)

    def operate(self, op, *other, **kwargs):
        return op(self.comparator, *other, **kwargs)

    def reverse_operate(self, op, other, **kwargs):
        return op(other, self.comparator, **kwargs)

    def hasparent(self, state, optimistic=False):
        return self.impl.hasparent(state, optimistic=optimistic) is not False

    def __getattr__(self, key):
        try:
            return getattr(self.comparator, key)
        except AttributeError as err:
            util.raise_(
                AttributeError(
                    "Neither %r object nor %r object associated with %s "
                    "has an attribute %r"
                    % (
                        type(self).__name__,
                        type(self.comparator).__name__,
                        self,
                        key,
                    )
                ),
                replace_context=err,
            )

    def __str__(self):
        return "%s.%s" % (self.class_.__name__, self.key)

    @util.memoized_property
    def property(self):
        """Return the :class:`.MapperProperty` associated with this
        :class:`.QueryableAttribute`.


        Return values here will commonly be instances of
        :class:`.ColumnProperty` or :class:`.RelationshipProperty`.


        """
        return self.comparator.property


class InstrumentedAttribute(QueryableAttribute):
    """Class bound instrumented attribute which adds basic
    :term:`descriptor` methods.

    See :class:`.QueryableAttribute` for a description of most features.


    """

    def __set__(self, instance, value):
        self.impl.set(
            instance_state(instance), instance_dict(instance), value, None
        )

    def __delete__(self, instance):
        self.impl.delete(instance_state(instance), instance_dict(instance))

    def __get__(self, instance, owner):
        if instance is None:
            return self

        dict_ = instance_dict(instance)
        if self._supports_population and self.key in dict_:
            return dict_[self.key]
        else:
            return self.impl.get(instance_state(instance), dict_)


def create_proxied_attribute(descriptor):
    """Create an QueryableAttribute / user descriptor hybrid.

    Returns a new QueryableAttribute type that delegates descriptor
    behavior and getattr() to the given descriptor.
    """

    # TODO: can move this to descriptor_props if the need for this
    # function is removed from ext/hybrid.py

    class Proxy(QueryableAttribute):
        """Presents the :class:`.QueryableAttribute` interface as a
        proxy on top of a Python descriptor / :class:`.PropComparator`
        combination.

        """

        def __init__(
            self,
            class_,
            key,
            descriptor,
            comparator,
            adapt_to_entity=None,
            doc=None,
            original_property=None,
        ):
            self.class_ = class_
            self.key = key
            self.descriptor = descriptor
            self.original_property = original_property
            self._comparator = comparator
            self._adapt_to_entity = adapt_to_entity
            self.__doc__ = doc

        _is_internal_proxy = True

        @property
        def _impl_uses_objects(self):
            return (
                self.original_property is not None
                and getattr(self.class_, self.key).impl.uses_objects
            )

        @property
        def property(self):
            return self.comparator.property

        @util.memoized_property
        def comparator(self):
            if util.callable(self._comparator):
                self._comparator = self._comparator()
            if self._adapt_to_entity:
                self._comparator = self._comparator.adapt_to_entity(
                    self._adapt_to_entity
                )
            return self._comparator

        def adapt_to_entity(self, adapt_to_entity):
            return self.__class__(
                adapt_to_entity.entity,
                self.key,
                self.descriptor,
                self._comparator,
                adapt_to_entity,
            )

        def __get__(self, instance, owner):
            retval = self.descriptor.__get__(instance, owner)
            # detect if this is a plain Python @property, which just returns
            # itself for class level access.  If so, then return us.
            # Otherwise, return the object returned by the descriptor.
            if retval is self.descriptor and instance is None:
                return self
            else:
                return retval

        def __str__(self):
            return "%s.%s" % (self.class_.__name__, self.key)

        def __getattr__(self, attribute):
            """Delegate __getattr__ to the original descriptor and/or
            comparator."""
            try:
                return getattr(descriptor, attribute)
            except AttributeError as err:
                if attribute == "comparator":
                    util.raise_(
                        AttributeError("comparator"), replace_context=err
                    )
                try:
                    # comparator itself might be unreachable
                    comparator = self.comparator
                except AttributeError as err2:
                    util.raise_(
                        AttributeError(
                            "Neither %r object nor unconfigured comparator "
                            "object associated with %s has an attribute %r"
                            % (type(descriptor).__name__, self, attribute)
                        ),
                        replace_context=err2,
                    )
                else:
                    try:
                        return getattr(comparator, attribute)
                    except AttributeError as err3:
                        util.raise_(
                            AttributeError(
                                "Neither %r object nor %r object "
                                "associated with %s has an attribute %r"
                                % (
                                    type(descriptor).__name__,
                                    type(comparator).__name__,
                                    self,
                                    attribute,
                                )
                            ),
                            replace_context=err3,
                        )

    Proxy.__name__ = type(descriptor).__name__ + "Proxy"

    util.monkeypatch_proxied_specials(
        Proxy, type(descriptor), name="descriptor", from_instance=descriptor
    )
    return Proxy


OP_REMOVE = util.symbol("REMOVE")
OP_APPEND = util.symbol("APPEND")
OP_REPLACE = util.symbol("REPLACE")
OP_BULK_REPLACE = util.symbol("BULK_REPLACE")
OP_MODIFIED = util.symbol("MODIFIED")


class Event(object):
    """A token propagated throughout the course of a chain of attribute
    events.

    Serves as an indicator of the source of the event and also provides
    a means of controlling propagation across a chain of attribute
    operations.

    The :class:`.Event` object is sent as the ``initiator`` argument
    when dealing with events such as :meth:`.AttributeEvents.append`,
    :meth:`.AttributeEvents.set`,
    and :meth:`.AttributeEvents.remove`.

    The :class:`.Event` object is currently interpreted by the backref
    event handlers, and is used to control the propagation of operations
    across two mutually-dependent attributes.

    .. versionadded:: 0.9.0

    :attribute impl: The :class:`.AttributeImpl` which is the current event
     initiator.

    :attribute op: The symbol :attr:`.OP_APPEND`, :attr:`.OP_REMOVE`,
     :attr:`.OP_REPLACE`, or :attr:`.OP_BULK_REPLACE`, indicating the
     source operation.

    """

    __slots__ = "impl", "op", "parent_token"

    def __init__(self, attribute_impl, op):
        self.impl = attribute_impl
        self.op = op
        self.parent_token = self.impl.parent_token

    def __eq__(self, other):
        return (
            isinstance(other, Event)
            and other.impl is self.impl
            and other.op == self.op
        )

    @property
    def key(self):
        return self.impl.key

    def hasparent(self, state):
        return self.impl.hasparent(state)


class AttributeImpl(object):
    """internal implementation for instrumented attributes."""

    def __init__(
        self,
        class_,
        key,
        callable_,
        dispatch,
        trackparent=False,
        extension=None,
        compare_function=None,
        active_history=False,
        parent_token=None,
        expire_missing=True,
        send_modified_events=True,
        accepts_scalar_loader=None,
        **kwargs
    ):
        r"""Construct an AttributeImpl.

        :param \class_: associated class

        :param key: string name of the attribute

        :param \callable_:
          optional function which generates a callable based on a parent
          instance, which produces the "default" values for a scalar or
          collection attribute when it's first accessed, if not present
          already.

        :param trackparent:
          if True, attempt to track if an instance has a parent attached
          to it via this attribute.

        :param extension:
          a single or list of AttributeExtension object(s) which will
          receive set/delete/append/remove/etc. events.
          The event package is now used.

          .. deprecated::  1.3

            The :paramref:`.AttributeImpl.extension` parameter is deprecated
            and will be removed in a future release, corresponding to the
            "extension" parameter on the :class:`.MapperProprty` classes
            like :func:`.column_property` and :func:`_orm.relationship`  The
            events system is now used.

        :param compare_function:
          a function that compares two values which are normally
          assignable to this attribute.

        :param active_history:
          indicates that get_history() should always return the "old" value,
          even if it means executing a lazy callable upon attribute change.

        :param parent_token:
          Usually references the MapperProperty, used as a key for
          the hasparent() function to identify an "owning" attribute.
          Allows multiple AttributeImpls to all match a single
          owner attribute.

        :param expire_missing:
          if False, don't add an "expiry" callable to this attribute
          during state.expire_attributes(None), if no value is present
          for this key.

        :param send_modified_events:
          if False, the InstanceState._modified_event method will have no
          effect; this means the attribute will never show up as changed in a
          history entry.

        """
        self.class_ = class_
        self.key = key
        self.callable_ = callable_
        self.dispatch = dispatch
        self.trackparent = trackparent
        self.parent_token = parent_token or self
        self.send_modified_events = send_modified_events
        if compare_function is None:
            self.is_equal = operator.eq
        else:
            self.is_equal = compare_function

        if accepts_scalar_loader is not None:
            self.accepts_scalar_loader = accepts_scalar_loader
        else:
            self.accepts_scalar_loader = self.default_accepts_scalar_loader

        # TODO: pass in the manager here
        # instead of doing a lookup
        attr = manager_of_class(class_)[key]

        for ext in util.to_list(extension or []):
            ext._adapt_listener(attr, ext)

        if active_history:
            self.dispatch._active_history = True

        self.expire_missing = expire_missing
        self._modified_token = Event(self, OP_MODIFIED)

    __slots__ = (
        "class_",
        "key",
        "callable_",
        "dispatch",
        "trackparent",
        "parent_token",
        "send_modified_events",
        "is_equal",
        "expire_missing",
        "_modified_token",
        "accepts_scalar_loader",
    )

    def __str__(self):
        return "%s.%s" % (self.class_.__name__, self.key)

    def _get_active_history(self):
        """Backwards compat for impl.active_history"""

        return self.dispatch._active_history

    def _set_active_history(self, value):
        self.dispatch._active_history = value

    active_history = property(_get_active_history, _set_active_history)

    def hasparent(self, state, optimistic=False):
        """Return the boolean value of a `hasparent` flag attached to
        the given state.

        The `optimistic` flag determines what the default return value
        should be if no `hasparent` flag can be located.

        As this function is used to determine if an instance is an
        *orphan*, instances that were loaded from storage should be
        assumed to not be orphans, until a True/False value for this
        flag is set.

        An instance attribute that is loaded by a callable function
        will also not have a `hasparent` flag.

        """
        msg = "This AttributeImpl is not configured to track parents."
        assert self.trackparent, msg

        return (
            state.parents.get(id(self.parent_token), optimistic) is not False
        )

    def sethasparent(self, state, parent_state, value):
        """Set a boolean flag on the given item corresponding to
        whether or not it is attached to a parent object via the
        attribute represented by this ``InstrumentedAttribute``.

        """
        msg = "This AttributeImpl is not configured to track parents."
        assert self.trackparent, msg

        id_ = id(self.parent_token)
        if value:
            state.parents[id_] = parent_state
        else:
            if id_ in state.parents:
                last_parent = state.parents[id_]

                if (
                    last_parent is not False
                    and last_parent.key != parent_state.key
                ):

                    if last_parent.obj() is None:
                        raise orm_exc.StaleDataError(
                            "Removing state %s from parent "
                            "state %s along attribute '%s', "
                            "but the parent record "
                            "has gone stale, can't be sure this "
                            "is the most recent parent."
                            % (
                                state_str(state),
                                state_str(parent_state),
                                self.key,
                            )
                        )

                    return

            state.parents[id_] = False

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        raise NotImplementedError()

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        """Return a list of tuples of (state, obj)
        for all objects in this attribute's current state
        + history.

        Only applies to object-based attributes.

        This is an inlining of existing functionality
        which roughly corresponds to:

            get_state_history(
                        state,
                        key,
                        passive=PASSIVE_NO_INITIALIZE).sum()

        """
        raise NotImplementedError()

    def initialize(self, state, dict_):
        """Initialize the given state's attribute with an empty value."""

        value = None
        for fn in self.dispatch.init_scalar:
            ret = fn(state, value, dict_)
            if ret is not ATTR_EMPTY:
                value = ret

        return value

    def get(self, state, dict_, passive=PASSIVE_OFF):
        """Retrieve a value from the given object.
        If a callable is assembled on this object's attribute, and
        passive is False, the callable will be executed and the
        resulting value will be set as the new value for this attribute.
        """
        if self.key in dict_:
            return dict_[self.key]
        else:
            # if history present, don't load
            key = self.key
            if (
                key not in state.committed_state
                or state.committed_state[key] is NEVER_SET
            ):
                if not passive & CALLABLES_OK:
                    return PASSIVE_NO_RESULT

                if key in state.expired_attributes:
                    value = state._load_expired(state, passive)
                elif key in state.callables:
                    callable_ = state.callables[key]
                    value = callable_(state, passive)
                elif self.callable_:
                    value = self.callable_(state, passive)
                else:
                    value = ATTR_EMPTY

                if value is PASSIVE_NO_RESULT or value is NEVER_SET:
                    return value
                elif value is ATTR_WAS_SET:
                    try:
                        return dict_[key]
                    except KeyError as err:
                        # TODO: no test coverage here.
                        util.raise_(
                            KeyError(
                                "Deferred loader for attribute "
                                "%r failed to populate "
                                "correctly" % key
                            ),
                            replace_context=err,
                        )
                elif value is not ATTR_EMPTY:
                    return self.set_committed_value(state, dict_, value)

            if not passive & INIT_OK:
                return NEVER_SET
            else:
                # Return a new, empty value
                return self.initialize(state, dict_)

    def append(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(state, dict_, value, initiator, passive=passive)

    def remove(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(
            state, dict_, None, initiator, passive=passive, check_old=value
        )

    def pop(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(
            state,
            dict_,
            None,
            initiator,
            passive=passive,
            check_old=value,
            pop=True,
        )

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        raise NotImplementedError()

    def get_committed_value(self, state, dict_, passive=PASSIVE_OFF):
        """return the unchanged value of this attribute"""

        if self.key in state.committed_state:
            value = state.committed_state[self.key]
            if value in (NO_VALUE, NEVER_SET):
                return None
            else:
                return value
        else:
            return self.get(state, dict_, passive=passive)

    def set_committed_value(self, state, dict_, value):
        """set an attribute value on the given instance and 'commit' it."""

        dict_[self.key] = value
        state._commit(dict_, [self.key])
        return value


class ScalarAttributeImpl(AttributeImpl):
    """represents a scalar value-holding InstrumentedAttribute."""

    default_accepts_scalar_loader = True
    uses_objects = False
    supports_population = True
    collection = False
    dynamic = False

    __slots__ = "_replace_token", "_append_token", "_remove_token"

    def __init__(self, *arg, **kw):
        super(ScalarAttributeImpl, self).__init__(*arg, **kw)
        self._replace_token = self._append_token = Event(self, OP_REPLACE)
        self._remove_token = Event(self, OP_REMOVE)

    def delete(self, state, dict_):
        if self.dispatch._active_history:
            old = self.get(state, dict_, PASSIVE_RETURN_NEVER_SET)
        else:
            old = dict_.get(self.key, NO_VALUE)

        if self.dispatch.remove:
            self.fire_remove_event(state, dict_, old, self._remove_token)
        state._modified_event(dict_, self, old)

        existing = dict_.pop(self.key, NO_VALUE)
        if (
            existing is NO_VALUE
            and old is NO_VALUE
            and not state.expired
            and self.key not in state.expired_attributes
        ):
            raise AttributeError("%s object does not have a value" % self)

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            return History.from_scalar_attribute(self, state, dict_[self.key])
        else:
            if passive & INIT_OK:
                passive ^= INIT_OK
            current = self.get(state, dict_, passive=passive)
            if current is PASSIVE_NO_RESULT:
                return HISTORY_BLANK
            else:
                return History.from_scalar_attribute(self, state, current)

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        if self.dispatch._active_history:
            old = self.get(state, dict_, PASSIVE_RETURN_NEVER_SET)
        else:
            old = dict_.get(self.key, NO_VALUE)

        if self.dispatch.set:
            value = self.fire_replace_event(
                state, dict_, value, old, initiator
            )
        state._modified_event(dict_, self, old)
        dict_[self.key] = value

    def fire_replace_event(self, state, dict_, value, previous, initiator):
        for fn in self.dispatch.set:
            value = fn(
                state, value, previous, initiator or self._replace_token
            )
        return value

    def fire_remove_event(self, state, dict_, value, initiator):
        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

    @property
    def type(self):
        self.property.columns[0].type


class ScalarObjectAttributeImpl(ScalarAttributeImpl):
    """represents a scalar-holding InstrumentedAttribute,
    where the target object is also instrumented.

    Adds events to delete/set operations.

    """

    default_accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = False

    __slots__ = ()

    def delete(self, state, dict_):
        if self.dispatch._active_history:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_ONLY_PERSISTENT
                | NO_AUTOFLUSH
                | LOAD_AGAINST_COMMITTED,
            )
        else:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_NO_FETCH ^ INIT_OK
                | LOAD_AGAINST_COMMITTED
                | NO_RAISE,
            )

        self.fire_remove_event(state, dict_, old, self._remove_token)

        existing = dict_.pop(self.key, NO_VALUE)

        # if the attribute is expired, we currently have no way to tell
        # that an object-attribute was expired vs. not loaded.   So
        # for this test, we look to see if the object has a DB identity.
        if (
            existing is NO_VALUE
            and old is not PASSIVE_NO_RESULT
            and state.key is None
        ):
            raise AttributeError("%s object does not have a value" % self)

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            return History.from_object_attribute(self, state, dict_[self.key])
        else:
            if passive & INIT_OK:
                passive ^= INIT_OK
            current = self.get(state, dict_, passive=passive)
            if current is PASSIVE_NO_RESULT:
                return HISTORY_BLANK
            else:
                return History.from_object_attribute(self, state, current)

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        if self.key in dict_:
            current = dict_[self.key]
        elif passive & CALLABLES_OK:
            current = self.get(state, dict_, passive=passive)
        else:
            return []

        # can't use __hash__(), can't use __eq__() here
        if (
            current is not None
            and current is not PASSIVE_NO_RESULT
            and current is not NEVER_SET
        ):
            ret = [(instance_state(current), current)]
        else:
            ret = [(None, None)]

        if self.key in state.committed_state:
            original = state.committed_state[self.key]
            if (
                original is not None
                and original is not PASSIVE_NO_RESULT
                and original is not NEVER_SET
                and original is not current
            ):

                ret.append((instance_state(original), original))
        return ret

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        """Set a value on the given InstanceState."""
        if self.dispatch._active_history:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_ONLY_PERSISTENT
                | NO_AUTOFLUSH
                | LOAD_AGAINST_COMMITTED,
            )
        else:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_NO_FETCH ^ INIT_OK
                | LOAD_AGAINST_COMMITTED
                | NO_RAISE,
            )

        if (
            check_old is not None
            and old is not PASSIVE_NO_RESULT
            and check_old is not old
        ):
            if pop:
                return
            else:
                raise ValueError(
                    "Object %s not associated with %s on attribute '%s'"
                    % (instance_str(check_old), state_str(state), self.key)
                )

        value = self.fire_replace_event(state, dict_, value, old, initiator)
        dict_[self.key] = value

    def fire_remove_event(self, state, dict_, value, initiator):
        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, False)

        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

        state._modified_event(dict_, self, value)

    def fire_replace_event(self, state, dict_, value, previous, initiator):
        if self.trackparent:
            if previous is not value and previous not in (
                None,
                PASSIVE_NO_RESULT,
                NEVER_SET,
            ):
                self.sethasparent(instance_state(previous), state, False)

        for fn in self.dispatch.set:
            value = fn(
                state, value, previous, initiator or self._replace_token
            )

        state._modified_event(dict_, self, previous)

        if self.trackparent:
            if value is not None:
                self.sethasparent(instance_state(value), state, True)

        return value


class CollectionAttributeImpl(AttributeImpl):
    """A collection-holding attribute that instruments changes in membership.

    Only handles collections of instrumented objects.

    InstrumentedCollectionAttribute holds an arbitrary, user-specified
    container object (defaulting to a list) and brokers access to the
    CollectionAdapter, a "view" onto that object that presents consistent bag
    semantics to the orm layer independent of the user data implementation.

    """

    default_accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = True
    dynamic = False

    __slots__ = (
        "copy",
        "collection_factory",
        "_append_token",
        "_remove_token",
        "_bulk_replace_token",
        "_duck_typed_as",
    )

    def __init__(
        self,
        class_,
        key,
        callable_,
        dispatch,
        typecallable=None,
        trackparent=False,
        extension=None,
        copy_function=None,
        compare_function=None,
        **kwargs
    ):
        super(CollectionAttributeImpl, self).__init__(
            class_,
            key,
            callable_,
            dispatch,
            trackparent=trackparent,
            extension=extension,
            compare_function=compare_function,
            **kwargs
        )

        if copy_function is None:
            copy_function = self.__copy
        self.copy = copy_function
        self.collection_factory = typecallable
        self._append_token = Event(self, OP_APPEND)
        self._remove_token = Event(self, OP_REMOVE)
        self._bulk_replace_token = Event(self, OP_BULK_REPLACE)
        self._duck_typed_as = util.duck_type_collection(
            self.collection_factory()
        )

        if getattr(self.collection_factory, "_sa_linker", None):

            @event.listens_for(self, "init_collection")
            def link(target, collection, collection_adapter):
                collection._sa_linker(collection_adapter)

            @event.listens_for(self, "dispose_collection")
            def unlink(target, collection, collection_adapter):
                collection._sa_linker(None)

    def __copy(self, item):
        return [y for y in collections.collection_adapter(item)]

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        current = self.get(state, dict_, passive=passive)
        if current is PASSIVE_NO_RESULT:
            return HISTORY_BLANK
        else:
            return History.from_collection(self, state, current)

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        # NOTE: passive is ignored here at the moment

        if self.key not in dict_:
            return []

        current = dict_[self.key]
        current = getattr(current, "_sa_adapter")

        if self.key in state.committed_state:
            original = state.committed_state[self.key]
            if original not in (NO_VALUE, NEVER_SET):
                current_states = [
                    ((c is not None) and instance_state(c) or None, c)
                    for c in current
                ]
                original_states = [
                    ((c is not None) and instance_state(c) or None, c)
                    for c in original
                ]

                current_set = dict(current_states)
                original_set = dict(original_states)

                return (
                    [
                        (s, o)
                        for s, o in current_states
                        if s not in original_set
                    ]
                    + [(s, o) for s, o in current_states if s in original_set]
                    + [
                        (s, o)
                        for s, o in original_states
                        if s not in current_set
                    ]
                )

        return [(instance_state(o), o) for o in current]

    def fire_append_event(self, state, dict_, value, initiator):
        for fn in self.dispatch.append:
            value = fn(state, value, initiator or self._append_token)

        state._modified_event(dict_, self, NEVER_SET, True)

        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, True)

        return value

    def fire_pre_remove_event(self, state, dict_, initiator):
        """A special event used for pop() operations.

        The "remove" event needs to have the item to be removed passed to
        it, which in the case of pop from a set, we don't have a way to access
        the item before the operation.   the event is used for all pop()
        operations (even though set.pop is the one where it is really needed).

        """
        state._modified_event(dict_, self, NEVER_SET, True)

    def fire_remove_event(self, state, dict_, value, initiator):
        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, False)

        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

        state._modified_event(dict_, self, NEVER_SET, True)

    def delete(self, state, dict_):
        if self.key not in dict_:
            return

        state._modified_event(dict_, self, NEVER_SET, True)

        collection = self.get_collection(state, state.dict)
        collection.clear_with_event()

        # key is always present because we checked above.  e.g.
        # del is a no-op if collection not present.
        del dict_[self.key]

    def initialize(self, state, dict_):
        """Initialize this attribute with an empty collection."""

        _, user_data = self._initialize_collection(state)
        dict_[self.key] = user_data
        return user_data

    def _initialize_collection(self, state):

        adapter, collection = state.manager.initialize_collection(
            self.key, state, self.collection_factory
        )

        self.dispatch.init_collection(state, collection, adapter)

        return adapter, collection

    def append(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        collection = self.get_collection(state, dict_, passive=passive)
        if collection is PASSIVE_NO_RESULT:
            value = self.fire_append_event(state, dict_, value, initiator)
            assert (
                self.key not in dict_
            ), "Collection was loaded during event handling."
            state._get_pending_mutation(self.key).append(value)
        else:
            collection.append_with_event(value, initiator)

    def remove(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        collection = self.get_collection(state, state.dict, passive=passive)
        if collection is PASSIVE_NO_RESULT:
            self.fire_remove_event(state, dict_, value, initiator)
            assert (
                self.key not in dict_
            ), "Collection was loaded during event handling."
            state._get_pending_mutation(self.key).remove(value)
        else:
            collection.remove_with_event(value, initiator)

    def pop(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        try:
            # TODO: better solution here would be to add
            # a "popper" role to collections.py to complement
            # "remover".
            self.remove(state, dict_, value, initiator, passive=passive)
        except (ValueError, KeyError, IndexError):
            pass

    def set(
        self,
        state,
        dict_,
        value,
        initiator=None,
        passive=PASSIVE_OFF,
        pop=False,
        _adapt=True,
    ):
        iterable = orig_iterable = value

        # pulling a new collection first so that an adaptation exception does
        # not trigger a lazy load of the old collection.
        new_collection, user_data = self._initialize_collection(state)
        if _adapt:
            if new_collection._converter is not None:
                iterable = new_collection._converter(iterable)
            else:
                setting_type = util.duck_type_collection(iterable)
                receiving_type = self._duck_typed_as

                if setting_type is not receiving_type:
                    given = (
                        iterable is None
                        and "None"
                        or iterable.__class__.__name__
                    )
                    wanted = self._duck_typed_as.__name__
                    raise TypeError(
                        "Incompatible collection type: %s is not %s-like"
                        % (given, wanted)
                    )

                # If the object is an adapted collection, return the (iterable)
                # adapter.
                if hasattr(iterable, "_sa_iterator"):
                    iterable = iterable._sa_iterator()
                elif setting_type is dict:
                    if util.py3k:
                        iterable = iterable.values()
                    else:
                        iterable = getattr(
                            iterable, "itervalues", iterable.values
                        )()
                else:
                    iterable = iter(iterable)
        new_values = list(iterable)

        evt = self._bulk_replace_token

        self.dispatch.bulk_replace(state, new_values, evt)

        old = self.get(state, dict_, passive=PASSIVE_ONLY_PERSISTENT)
        if old is PASSIVE_NO_RESULT:
            old = self.initialize(state, dict_)
        elif old is orig_iterable:
            # ignore re-assignment of the current collection, as happens
            # implicitly with in-place operators (foo.collection |= other)
            return

        # place a copy of "old" in state.committed_state
        state._modified_event(dict_, self, old, True)

        old_collection = old._sa_adapter

        dict_[self.key] = user_data

        collections.bulk_replace(
            new_values, old_collection, new_collection, initiator=evt
        )

        del old._sa_adapter
        self.dispatch.dispose_collection(state, old, old_collection)

    def _invalidate_collection(self, collection):
        adapter = getattr(collection, "_sa_adapter")
        adapter.invalidated = True

    def set_committed_value(self, state, dict_, value):
        """Set an attribute value on the given instance and 'commit' it."""

        collection, user_data = self._initialize_collection(state)

        if value:
            collection.append_multiple_without_event(value)

        state.dict[self.key] = user_data

        state._commit(dict_, [self.key])

        if self.key in state._pending_mutations:
            # pending items exist.  issue a modified event,
            # add/remove new items.
            state._modified_event(dict_, self, user_data, True)

            pending = state._pending_mutations.pop(self.key)
            added = pending.added_items
            removed = pending.deleted_items
            for item in added:
                collection.append_without_event(item)
            for item in removed:
                collection.remove_without_event(item)

        return user_data

    def get_collection(
        self, state, dict_, user_data=None, passive=PASSIVE_OFF
    ):
        """Retrieve the CollectionAdapter associated with the given state.

        Creates a new CollectionAdapter if one does not exist.

        """
        if user_data is None:
            user_data = self.get(state, dict_, passive=passive)
            if user_data is PASSIVE_NO_RESULT:
                return user_data

        return getattr(user_data, "_sa_adapter")


def backref_listeners(attribute, key, uselist):
    """Apply listeners to synchronize a two-way relationship."""

    # use easily recognizable names for stack traces.

    # in the sections marked "tokens to test for a recursive loop",
    # this is somewhat brittle and very performance-sensitive logic
    # that is specific to how we might arrive at each event.  a marker
    # that can target us directly to arguments being invoked against
    # the impl might be simpler, but could interfere with other systems.

    parent_token = attribute.impl.parent_token
    parent_impl = attribute.impl

    def _acceptable_key_err(child_state, initiator, child_impl):
        raise ValueError(
            "Bidirectional attribute conflict detected: "
            'Passing object %s to attribute "%s" '
            'triggers a modify event on attribute "%s" '
            'via the backref "%s".'
            % (
                state_str(child_state),
                initiator.parent_token,
                child_impl.parent_token,
                attribute.impl.parent_token,
            )
        )

    def emit_backref_from_scalar_set_event(state, child, oldchild, initiator):
        if oldchild is child:
            return child
        if (
            oldchild is not None
            and oldchild is not PASSIVE_NO_RESULT
            and oldchild is not NEVER_SET
        ):
            # With lazy=None, there's no guarantee that the full collection is
            # present when updating via a backref.
            old_state, old_dict = (
                instance_state(oldchild),
                instance_dict(oldchild),
            )
            impl = old_state.manager[key].impl

            # tokens to test for a recursive loop.
            if not impl.collection and not impl.dynamic:
                check_recursive_token = impl._replace_token
            else:
                check_recursive_token = impl._remove_token

            if initiator is not check_recursive_token:
                impl.pop(
                    old_state,
                    old_dict,
                    state.obj(),
                    parent_impl._append_token,
                    passive=PASSIVE_NO_FETCH,
                )

        if child is not None:
            child_state, child_dict = (
                instance_state(child),
                instance_dict(child),
            )
            child_impl = child_state.manager[key].impl

            if (
                initiator.parent_token is not parent_token
                and initiator.parent_token is not child_impl.parent_token
            ):
                _acceptable_key_err(state, initiator, child_impl)

            # tokens to test for a recursive loop.
            check_append_token = child_impl._append_token
            check_bulk_replace_token = (
                child_impl._bulk_replace_token
                if child_impl.collection
                else None
            )

            if (
                initiator is not check_append_token
                and initiator is not check_bulk_replace_token
            ):
                child_impl.append(
                    child_state,
                    child_dict,
                    state.obj(),
                    initiator,
                    passive=PASSIVE_NO_FETCH,
                )
        return child

    def emit_backref_from_collection_append_event(state, child, initiator):
        if child is None:
            return

        child_state, child_dict = instance_state(child), instance_dict(child)
        child_impl = child_state.manager[key].impl

        if (
            initiator.parent_token is not parent_token
            and initiator.parent_token is not child_impl.parent_token
        ):
            _acceptable_key_err(state, initiator, child_impl)

        # tokens to test for a recursive loop.
        check_append_token = child_impl._append_token
        check_bulk_replace_token = (
            child_impl._bulk_replace_token if child_impl.collection else None
        )

        if (
            initiator is not check_append_token
            and initiator is not check_bulk_replace_token
        ):
            child_impl.append(
                child_state,
                child_dict,
                state.obj(),
                initiator,
                passive=PASSIVE_NO_FETCH,
            )
        return child

    def emit_backref_from_collection_remove_event(state, child, initiator):
        if (
            child is not None
            and child is not PASSIVE_NO_RESULT
            and child is not NEVER_SET
        ):
            child_state, child_dict = (
                instance_state(child),
                instance_dict(child),
            )
            child_impl = child_state.manager[key].impl

            # tokens to test for a recursive loop.
            if not child_impl.collection and not child_impl.dynamic:
                check_remove_token = child_impl._remove_token
                check_replace_token = child_impl._replace_token
                check_for_dupes_on_remove = uselist and not parent_impl.dynamic
            else:
                check_remove_token = child_impl._remove_token
                check_replace_token = (
                    child_impl._bulk_replace_token
                    if child_impl.collection
                    else None
                )
                check_for_dupes_on_remove = False

            if (
                initiator is not check_remove_token
                and initiator is not check_replace_token
            ):

                if not check_for_dupes_on_remove or not util.has_dupes(
                    # when this event is called, the item is usually
                    # present in the list, except for a pop() operation.
                    state.dict[parent_impl.key],
                    child,
                ):
                    child_impl.pop(
                        child_state,
                        child_dict,
                        state.obj(),
                        initiator,
                        passive=PASSIVE_NO_FETCH,
                    )

    if uselist:
        event.listen(
            attribute,
            "append",
            emit_backref_from_collection_append_event,
            retval=True,
            raw=True,
        )
    else:
        event.listen(
            attribute,
            "set",
            emit_backref_from_scalar_set_event,
            retval=True,
            raw=True,
        )
    # TODO: need coverage in test/orm/ of remove event
    event.listen(
        attribute,
        "remove",
        emit_backref_from_collection_remove_event,
        retval=True,
        raw=True,
    )


_NO_HISTORY = util.symbol("NO_HISTORY")
_NO_STATE_SYMBOLS = frozenset(
    [id(PASSIVE_NO_RESULT), id(NO_VALUE), id(NEVER_SET)]
)

History = util.namedtuple("History", ["added", "unchanged", "deleted"])


class History(History):
    """A 3-tuple of added, unchanged and deleted values,
    representing the changes which have occurred on an instrumented
    attribute.

    The easiest way to get a :class:`.History` object for a particular
    attribute on an object is to use the :func:`_sa.inspect` function::

        from sqlalchemy import inspect

        hist = inspect(myobject).attrs.myattribute.history

    Each tuple member is an iterable sequence:

    * ``added`` - the collection of items added to the attribute (the first
      tuple element).

    * ``unchanged`` - the collection of items that have not changed on the
      attribute (the second tuple element).

    * ``deleted`` - the collection of items that have been removed from the
      attribute (the third tuple element).

    """

    def __bool__(self):
        return self != HISTORY_BLANK

    __nonzero__ = __bool__

    def empty(self):
        """Return True if this :class:`.History` has no changes
        and no existing, unchanged state.

        """

        return not bool((self.added or self.deleted) or self.unchanged)

    def sum(self):
        """Return a collection of added + unchanged + deleted."""

        return (
            (self.added or []) + (self.unchanged or []) + (self.deleted or [])
        )

    def non_deleted(self):
        """Return a collection of added + unchanged."""

        return (self.added or []) + (self.unchanged or [])

    def non_added(self):
        """Return a collection of unchanged + deleted."""

        return (self.unchanged or []) + (self.deleted or [])

    def has_changes(self):
        """Return True if this :class:`.History` has changes."""

        return bool(self.added or self.deleted)

    def as_state(self):
        return History(
            [
                (c is not None) and instance_state(c) or None
                for c in self.added
            ],
            [
                (c is not None) and instance_state(c) or None
                for c in self.unchanged
            ],
            [
                (c is not None) and instance_state(c) or None
                for c in self.deleted
            ],
        )

    @classmethod
    def from_scalar_attribute(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if original is _NO_HISTORY:
            if current is NEVER_SET:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        # don't let ClauseElement expressions here trip things up
        elif attribute.is_equal(current, original) is True:
            return cls((), [current], ())
        else:
            # current convention on native scalars is to not
            # include information
            # about missing previous value in "deleted", but
            # we do include None, which helps in some primary
            # key situations
            if id(original) in _NO_STATE_SYMBOLS:
                deleted = ()
                # indicate a "del" operation occurred when we don't have
                # the previous value as: ([None], (), ())
                if id(current) in _NO_STATE_SYMBOLS:
                    current = None
            else:
                deleted = [original]
            if current is NEVER_SET:
                return cls((), (), deleted)
            else:
                return cls([current], (), deleted)

    @classmethod
    def from_object_attribute(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if original is _NO_HISTORY:
            if current is NO_VALUE or current is NEVER_SET:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        elif current is original and current is not NEVER_SET:
            return cls((), [current], ())
        else:
            # current convention on related objects is to not
            # include information
            # about missing previous value in "deleted", and
            # to also not include None - the dependency.py rules
            # ignore the None in any case.
            if id(original) in _NO_STATE_SYMBOLS or original is None:
                deleted = ()
                # indicate a "del" operation occurred when we don't have
                # the previous value as: ([None], (), ())
                if id(current) in _NO_STATE_SYMBOLS:
                    current = None
            else:
                deleted = [original]
            if current is NO_VALUE or current is NEVER_SET:
                return cls((), (), deleted)
            else:
                return cls([current], (), deleted)

    @classmethod
    def from_collection(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if current is NO_VALUE or current is NEVER_SET:
            return cls((), (), ())

        current = getattr(current, "_sa_adapter")
        if original in (NO_VALUE, NEVER_SET):
            return cls(list(current), (), ())
        elif original is _NO_HISTORY:
            return cls((), list(current), ())
        else:

            current_states = [
                ((c is not None) and instance_state(c) or None, c)
                for c in current
            ]
            original_states = [
                ((c is not None) and instance_state(c) or None, c)
                for c in original
            ]

            current_set = dict(current_states)
            original_set = dict(original_states)

            return cls(
                [o for s, o in current_states if s not in original_set],
                [o for s, o in current_states if s in original_set],
                [o for s, o in original_states if s not in current_set],
            )


HISTORY_BLANK = History(None, None, None)


def get_history(obj, key, passive=PASSIVE_OFF):
    """Return a :class:`.History` record for the given object
    and attribute key.

    This is the **pre-flush** history for a given attribute, which is
    reset each time the :class:`.Session` flushes changes to the
    current database transaction.

    .. note::

        Prefer to use the :attr:`.AttributeState.history` and
        :meth:`.AttributeState.load_history` accessors to retrieve the
        :class:`.History` for instance attributes.


    :param obj: an object whose class is instrumented by the
      attributes package.

    :param key: string attribute name.

    :param passive: indicates loading behavior for the attribute
       if the value is not already present.   This is a
       bitflag attribute, which defaults to the symbol
       :attr:`.PASSIVE_OFF` indicating all necessary SQL
       should be emitted.

    .. seealso::

        :attr:`.AttributeState.history`

        :meth:`.AttributeState.load_history` - retrieve history
        using loader callables if the value is not locally present.

    """
    if passive is True:
        util.warn_deprecated(
            "Passing True for 'passive' is deprecated. "
            "Use attributes.PASSIVE_NO_INITIALIZE"
        )
        passive = PASSIVE_NO_INITIALIZE
    elif passive is False:
        util.warn_deprecated(
            "Passing False for 'passive' is "
            "deprecated.  Use attributes.PASSIVE_OFF"
        )
        passive = PASSIVE_OFF

    return get_state_history(instance_state(obj), key, passive)


def get_state_history(state, key, passive=PASSIVE_OFF):
    return state.get_history(key, passive)


def has_parent(cls, obj, key, optimistic=False):
    """TODO"""
    manager = manager_of_class(cls)
    state = instance_state(obj)
    return manager.has_parent(state, key, optimistic)


def register_attribute(class_, key, **kw):
    comparator = kw.pop("comparator", None)
    parententity = kw.pop("parententity", None)
    doc = kw.pop("doc", None)
    desc = register_descriptor(class_, key, comparator, parententity, doc=doc)
    register_attribute_impl(class_, key, **kw)
    return desc


def register_attribute_impl(
    class_,
    key,
    uselist=False,
    callable_=None,
    useobject=False,
    impl_class=None,
    backref=None,
    **kw
):

    manager = manager_of_class(class_)
    if uselist:
        factory = kw.pop("typecallable", None)
        typecallable = manager.instrument_collection_class(
            key, factory or list
        )
    else:
        typecallable = kw.pop("typecallable", None)

    dispatch = manager[key].dispatch

    if impl_class:
        impl = impl_class(class_, key, typecallable, dispatch, **kw)
    elif uselist:
        impl = CollectionAttributeImpl(
            class_, key, callable_, dispatch, typecallable=typecallable, **kw
        )
    elif useobject:
        impl = ScalarObjectAttributeImpl(
            class_, key, callable_, dispatch, **kw
        )
    else:
        impl = ScalarAttributeImpl(class_, key, callable_, dispatch, **kw)

    manager[key].impl = impl

    if backref:
        backref_listeners(manager[key], backref, uselist)

    manager.post_configure_attribute(key)
    return manager[key]


def register_descriptor(
    class_, key, comparator=None, parententity=None, doc=None
):
    manager = manager_of_class(class_)

    descriptor = InstrumentedAttribute(
        class_, key, comparator=comparator, parententity=parententity
    )

    descriptor.__doc__ = doc

    manager.instrument_attribute(key, descriptor)
    return descriptor


def unregister_attribute(class_, key):
    manager_of_class(class_).uninstrument_attribute(key)


def init_collection(obj, key):
    """Initialize a collection attribute and return the collection adapter.

    This function is used to provide direct access to collection internals
    for a previously unloaded attribute.  e.g.::

        collection_adapter = init_collection(someobject, 'elements')
        for elem in values:
            collection_adapter.append_without_event(elem)

    For an easier way to do the above, see
    :func:`~sqlalchemy.orm.attributes.set_committed_value`.

    :param obj: a mapped object

    :param key: string attribute name where the collection is located.

    """
    state = instance_state(obj)
    dict_ = state.dict
    return init_state_collection(state, dict_, key)


def init_state_collection(state, dict_, key):
    """Initialize a collection attribute and return the collection adapter."""

    attr = state.manager[key].impl
    user_data = attr.initialize(state, dict_)
    return attr.get_collection(state, dict_, user_data)


def set_committed_value(instance, key, value):
    """Set the value of an attribute with no history events.

    Cancels any previous history present.  The value should be
    a scalar value for scalar-holding attributes, or
    an iterable for any collection-holding attribute.

    This is the same underlying method used when a lazy loader
    fires off and loads additional data from the database.
    In particular, this method can be used by application code
    which has loaded additional attributes or collections through
    separate queries, which can then be attached to an instance
    as though it were part of its original loaded state.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.set_committed_value(state, dict_, value)


def set_attribute(instance, key, value, initiator=None):
    """Set the value of an attribute, firing history events.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to establish attribute state as understood
    by SQLAlchemy.

    :param instance: the object that will be modified

    :param key: string name of the attribute

    :param value: value to assign

    :param initiator: an instance of :class:`.Event` that would have
     been propagated from a previous event listener.  This argument
     is used when the :func:`.set_attribute` function is being used within
     an existing event listening function where an :class:`.Event` object
     is being supplied; the object may be used to track the origin of the
     chain of events.

     .. versionadded:: 1.2.3

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.set(state, dict_, value, initiator)


def get_attribute(instance, key):
    """Get the value of an attribute, firing any callables required.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to make usage of attribute state as understood
    by SQLAlchemy.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    return state.manager[key].impl.get(state, dict_)


def del_attribute(instance, key):
    """Delete the value of an attribute, firing history events.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to establish attribute state as understood
    by SQLAlchemy.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.delete(state, dict_)


def flag_modified(instance, key):
    """Mark an attribute on an instance as 'modified'.

    This sets the 'modified' flag on the instance and
    establishes an unconditional change event for the given attribute.
    The attribute must have a value present, else an
    :class:`.InvalidRequestError` is raised.

    To mark an object "dirty" without referring to any specific attribute
    so that it is considered within a flush, use the
    :func:`.attributes.flag_dirty` call.

    .. seealso::

        :func:`.attributes.flag_dirty`

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    impl = state.manager[key].impl
    impl.dispatch.modified(state, impl._modified_token)
    state._modified_event(dict_, impl, NO_VALUE, is_userland=True)


def flag_dirty(instance):
    """Mark an instance as 'dirty' without any specific attribute mentioned.

    This is a special operation that will allow the object to travel through
    the flush process for interception by events such as
    :meth:`.SessionEvents.before_flush`.   Note that no SQL will be emitted in
    the flush process for an object that has no changes, even if marked dirty
    via this method.  However, a :meth:`.SessionEvents.before_flush` handler
    will be able to see the object in the :attr:`.Session.dirty` collection and
    may establish changes on it, which will then be included in the SQL
    emitted.

    .. versionadded:: 1.2

    .. seealso::

        :func:`.attributes.flag_modified`

    """

    state, dict_ = instance_state(instance), instance_dict(instance)
    state._modified_event(dict_, None, NO_VALUE, is_userland=True)




            

          

      

      

    

  

    
      
          
            
  Source code for sqlalchemy.sql.sqltypes

# sql/sqltypes.py
# Copyright (C) 2005-2020 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: http://www.opensource.org/licenses/mit-license.php

"""SQL specific types.

"""

import codecs
import datetime as dt
import decimal
import json

from . import elements
from . import operators
from . import type_api
from .base import _bind_or_error
from .base import NO_ARG
from .base import SchemaEventTarget
from .elements import _defer_name
from .elements import _literal_as_binds
from .elements import quoted_name
from .elements import Slice
from .elements import TypeCoerce as type_coerce  # noqa
from .type_api import Emulated
from .type_api import NativeForEmulated  # noqa
from .type_api import to_instance
from .type_api import TypeDecorator
from .type_api import TypeEngine
from .type_api import Variant
from .. import event
from .. import exc
from .. import inspection
from .. import processors
from .. import util
from ..util import compat
from ..util import langhelpers
from ..util import pickle


if util.jython:
    import array


class _LookupExpressionAdapter(object):

    """Mixin expression adaptations based on lookup tables.

    These rules are currently used by the numeric, integer and date types
    which have detailed cross-expression coercion rules.

    """

    @property
    def _expression_adaptations(self):
        raise NotImplementedError()

    class Comparator(TypeEngine.Comparator):
        _blank_dict = util.immutabledict()

        def _adapt_expression(self, op, other_comparator):
            othertype = other_comparator.type._type_affinity
            lookup = self.type._expression_adaptations.get(
                op, self._blank_dict
            ).get(othertype, self.type)
            if lookup is othertype:
                return (op, other_comparator.type)
            elif lookup is self.type._type_affinity:
                return (op, self.type)
            else:
                return (op, to_instance(lookup))

    comparator_factory = Comparator


class Concatenable(object):

    """A mixin that marks a type as supporting 'concatenation',
    typically strings."""

    class Comparator(TypeEngine.Comparator):
        def _adapt_expression(self, op, other_comparator):
            if op is operators.add and isinstance(
                other_comparator,
                (Concatenable.Comparator, NullType.Comparator),
            ):
                return operators.concat_op, self.expr.type
            else:
                return super(Concatenable.Comparator, self)._adapt_expression(
                    op, other_comparator
                )

    comparator_factory = Comparator


class Indexable(object):
    """A mixin that marks a type as supporting indexing operations,
    such as array or JSON structures.


    .. versionadded:: 1.1.0


    """

    class Comparator(TypeEngine.Comparator):
        def _setup_getitem(self, index):
            raise NotImplementedError()

        def __getitem__(self, index):
            (
                adjusted_op,
                adjusted_right_expr,
                result_type,
            ) = self._setup_getitem(index)
            return self.operate(
                adjusted_op, adjusted_right_expr, result_type=result_type
            )

    comparator_factory = Comparator


class String(Concatenable, TypeEngine):

    """The base for all string and character types.

    In SQL, corresponds to VARCHAR.  Can also take Python unicode objects
    and encode to the database's encoding in bind params (and the reverse for
    result sets.)

    The `length` field is usually required when the `String` type is
    used within a CREATE TABLE statement, as VARCHAR requires a length
    on most databases.

    """

    __visit_name__ = "string"

    @util.deprecated_params(
        convert_unicode=(
            "1.3",
            "The :paramref:`.String.convert_unicode` parameter is deprecated "
            "and will be removed in a future release.  All modern DBAPIs "
            "now support Python Unicode directly and this parameter is "
            "unnecessary.",
        ),
        unicode_error=(
            "1.3",
            "The :paramref:`.String.unicode_errors` parameter is deprecated "
            "and will be removed in a future release.  This parameter is "
            "unnecessary for modern Python DBAPIs and degrades performance "
            "significantly.",
        ),
    )
    def __init__(
        self,
        length=None,
        collation=None,
        convert_unicode=False,
        unicode_error=None,
        _warn_on_bytestring=False,
        _expect_unicode=False,
    ):
        """
        Create a string-holding type.

        :param length: optional, a length for the column for use in
          DDL and CAST expressions.  May be safely omitted if no ``CREATE
          TABLE`` will be issued.  Certain databases may require a
          ``length`` for use in DDL, and will raise an exception when
          the ``CREATE TABLE`` DDL is issued if a ``VARCHAR``
          with no length is included.  Whether the value is
          interpreted as bytes or characters is database specific.

        :param collation: Optional, a column-level collation for
          use in DDL and CAST expressions.  Renders using the
          COLLATE keyword supported by SQLite, MySQL, and PostgreSQL.
          E.g.::

            >>> from sqlalchemy import cast, select, String
            >>> print(select([cast('some string', String(collation='utf8'))]))
            SELECT CAST(:param_1 AS VARCHAR COLLATE utf8) AS anon_1

        :param convert_unicode: When set to ``True``, the
          :class:`.String` type will assume that
          input is to be passed as Python Unicode objects under Python 2,
          and results returned as Python Unicode objects.
          In the rare circumstance that the DBAPI does not support
          Python unicode under Python 2, SQLAlchemy will use its own
          encoder/decoder functionality on strings, referring to the
          value of the :paramref:`_sa.create_engine.encoding` parameter
          parameter passed to :func:`_sa.create_engine` as the encoding.

          For the extremely rare case that Python Unicode
          is to be encoded/decoded by SQLAlchemy on a backend
          that *does* natively support Python Unicode,
          the string value ``"force"`` can be passed here which will
          cause SQLAlchemy's encode/decode services to be
          used unconditionally.

          .. note::

            SQLAlchemy's unicode-conversion flags and features only apply
            to Python 2; in Python 3, all string objects are Unicode objects.
            For this reason, as well as the fact that virtually all modern
            DBAPIs now support Unicode natively even under Python 2,
            the :paramref:`.String.convert_unicode` flag is inherently a
            legacy feature.

          .. note::

            In the vast majority of cases, the :class:`.Unicode` or
            :class:`.UnicodeText` datatypes should be used for a
            :class:`_schema.Column` that expects to store non-ascii data.
            These
            datatypes will ensure that the correct types are used on the
            database side as well as set up the correct Unicode behaviors
            under Python 2.

          .. seealso::

            :paramref:`_sa.create_engine.convert_unicode` -
            :class:`_engine.Engine`-wide parameter

        :param unicode_error: Optional, a method to use to handle Unicode
          conversion errors. Behaves like the ``errors`` keyword argument to
          the standard library's ``string.decode()`` functions, requires
          that :paramref:`.String.convert_unicode` is set to
          ``"force"``

        """
        if unicode_error is not None and convert_unicode != "force":
            raise exc.ArgumentError(
                "convert_unicode must be 'force' " "when unicode_error is set."
            )

        self.length = length
        self.collation = collation
        self._expect_unicode = convert_unicode or _expect_unicode
        self._expect_unicode_error = unicode_error

        self._warn_on_bytestring = _warn_on_bytestring

    def literal_processor(self, dialect):
        def process(value):
            value = value.replace("'", "''")

            if dialect.identifier_preparer._double_percents:
                value = value.replace("%", "%%")

            return "'%s'" % value

        return process

    def bind_processor(self, dialect):
        if self._expect_unicode or dialect.convert_unicode:
            if (
                dialect.supports_unicode_binds
                and self._expect_unicode != "force"
            ):
                if self._warn_on_bytestring:

                    def process(value):
                        if isinstance(value, util.binary_type):
                            util.warn_limited(
                                "Unicode type received non-unicode "
                                "bind param value %r.",
                                (util.ellipses_string(value),),
                            )
                        return value

                    return process
                else:
                    return None
            else:
                encoder = codecs.getencoder(dialect.encoding)
                warn_on_bytestring = self._warn_on_bytestring

                def process(value):
                    if isinstance(value, util.text_type):
                        return encoder(value, self._expect_unicode_error)[0]
                    elif warn_on_bytestring and value is not None:
                        util.warn_limited(
                            "Unicode type received non-unicode bind "
                            "param value %r.",
                            (util.ellipses_string(value),),
                        )
                    return value

            return process
        else:
            return None

    def result_processor(self, dialect, coltype):
        wants_unicode = self._expect_unicode or dialect.convert_unicode
        needs_convert = wants_unicode and (
            dialect.returns_unicode_strings is not True
            or self._expect_unicode in ("force", "force_nocheck")
        )
        needs_isinstance = (
            needs_convert
            and dialect.returns_unicode_strings
            and self._expect_unicode != "force_nocheck"
        )
        if needs_convert:
            if needs_isinstance:
                return processors.to_conditional_unicode_processor_factory(
                    dialect.encoding, self._expect_unicode_error
                )
            else:
                return processors.to_unicode_processor_factory(
                    dialect.encoding, self._expect_unicode_error
                )
        else:
            return None

    @property
    def python_type(self):
        if self._expect_unicode:
            return util.text_type
        else:
            return str

    def get_dbapi_type(self, dbapi):
        return dbapi.STRING

    @classmethod
    def _warn_deprecated_unicode(cls):
        util.warn_deprecated(
            "The convert_unicode on Engine and String as well as the "
            "unicode_error flag on String are deprecated.  All modern "
            "DBAPIs now support Python Unicode natively under Python 2, and "
            "under Python 3 all strings are inherently Unicode.  These flags "
            "will be removed in a future release."
        )


class Text(String):

    """A variably sized string type.

    In SQL, usually corresponds to CLOB or TEXT. Can also take Python
    unicode objects and encode to the database's encoding in bind
    params (and the reverse for result sets.)  In general, TEXT objects
    do not have a length; while some databases will accept a length
    argument here, it will be rejected by others.

    """

    __visit_name__ = "text"


class Unicode(String):

    """A variable length Unicode string type.

    The :class:`.Unicode` type is a :class:`.String` subclass
    that assumes input and output as Python ``unicode`` data,
    and in that regard is equivalent to the usage of the
    ``convert_unicode`` flag with the :class:`.String` type.
    However, unlike plain :class:`.String`, it also implies an
    underlying column type that is explicitly supporting of non-ASCII
    data, such as ``NVARCHAR`` on Oracle and SQL Server.
    This can impact the output of ``CREATE TABLE`` statements
    and ``CAST`` functions at the dialect level, and can
    also affect the handling of bound parameters in some
    specific DBAPI scenarios.

    The encoding used by the :class:`.Unicode` type is usually
    determined by the DBAPI itself; most modern DBAPIs
    feature support for Python ``unicode`` objects as bound
    values and result set values, and the encoding should
    be configured as detailed in the notes for the target
    DBAPI in the :ref:`dialect_toplevel` section.

    For those DBAPIs which do not support, or are not configured
    to accommodate Python ``unicode`` objects
    directly, SQLAlchemy does the encoding and decoding
    outside of the DBAPI.   The encoding in this scenario
    is determined by the ``encoding`` flag passed to
    :func:`_sa.create_engine`.

    When using the :class:`.Unicode` type, it is only appropriate
    to pass Python ``unicode`` objects, and not plain ``str``.
    If a plain ``str`` is passed under Python 2, a warning
    is emitted.  If you notice your application emitting these warnings but
    you're not sure of the source of them, the Python
    ``warnings`` filter, documented at
    http://docs.python.org/library/warnings.html,
    can be used to turn these warnings into exceptions
    which will illustrate a stack trace::

      import warnings
      warnings.simplefilter('error')

    For an application that wishes to pass plain bytestrings
    and Python ``unicode`` objects to the ``Unicode`` type
    equally, the bytestrings must first be decoded into
    unicode.  The recipe at :ref:`coerce_to_unicode` illustrates
    how this is done.

    .. seealso::

        :class:`.UnicodeText` - unlengthed textual counterpart
        to :class:`.Unicode`.

    """

    __visit_name__ = "unicode"

    def __init__(self, length=None, **kwargs):
        """
        Create a :class:`.Unicode` object.

        Parameters are the same as that of :class:`.String`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault("_expect_unicode", True)
        kwargs.setdefault("_warn_on_bytestring", True)
        super(Unicode, self).__init__(length=length, **kwargs)


class UnicodeText(Text):

    """An unbounded-length Unicode string type.

    See :class:`.Unicode` for details on the unicode
    behavior of this object.

    Like :class:`.Unicode`, usage the :class:`.UnicodeText` type implies a
    unicode-capable type being used on the backend, such as
    ``NCLOB``, ``NTEXT``.

    """

    __visit_name__ = "unicode_text"

    def __init__(self, length=None, **kwargs):
        """
        Create a Unicode-converting Text type.

        Parameters are the same as that of :class:`_expression.TextClause`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault("_expect_unicode", True)
        kwargs.setdefault("_warn_on_bytestring", True)
        super(UnicodeText, self).__init__(length=length, **kwargs)

    def _warn_deprecated_unicode(self):
        pass


class Integer(_LookupExpressionAdapter, TypeEngine):

    """A type for ``int`` integers."""

    __visit_name__ = "integer"

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    @property
    def python_type(self):
        return int

    def literal_processor(self, dialect):
        def process(value):
            return str(value)

        return process

    @util.memoized_property
    def _expression_adaptations(self):
        # TODO: need a dictionary object that will
        # handle operators generically here, this is incomplete
        return {
            operators.add: {
                Date: Date,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.mul: {
                Interval: Interval,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.div: {Integer: self.__class__, Numeric: Numeric},
            operators.truediv: {Integer: self.__class__, Numeric: Numeric},
            operators.sub: {Integer: self.__class__, Numeric: Numeric},
        }


class SmallInteger(Integer):

    """A type for smaller ``int`` integers.

    Typically generates a ``SMALLINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = "small_integer"


class BigInteger(Integer):

    """A type for bigger ``int`` integers.

    Typically generates a ``BIGINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = "big_integer"


class Numeric(_LookupExpressionAdapter, TypeEngine):

    """A type for fixed precision numbers, such as ``NUMERIC`` or ``DECIMAL``.

    This type returns Python ``decimal.Decimal`` objects by default, unless
    the :paramref:`.Numeric.asdecimal` flag is set to False, in which case
    they are coerced to Python ``float`` objects.

    .. note::

        The :class:`.Numeric` type is designed to receive data from a database
        type that is explicitly known to be a decimal type
        (e.g. ``DECIMAL``, ``NUMERIC``, others) and not a floating point
        type (e.g. ``FLOAT``, ``REAL``, others).
        If the database column on the server is in fact a floating-point
        type, such as ``FLOAT`` or ``REAL``, use the :class:`.Float`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    .. note::

       The Python ``decimal.Decimal`` class is generally slow
       performing; cPython 3.3 has now switched to use the `cdecimal
       <http://pypi.python.org/pypi/cdecimal/>`_ library natively. For
       older Python versions, the ``cdecimal`` library can be patched
       into any application where it will replace the ``decimal``
       library fully, however this needs to be applied globally and
       before any other modules have been imported, as follows::

           import sys
           import cdecimal
           sys.modules["decimal"] = cdecimal

       Note that the ``cdecimal`` and ``decimal`` libraries are **not
       compatible with each other**, so patching ``cdecimal`` at the
       global level is the only way it can be used effectively with
       various DBAPIs that hardcode to import the ``decimal`` library.

    """

    __visit_name__ = "numeric"

    _default_decimal_return_scale = 10

    def __init__(
        self,
        precision=None,
        scale=None,
        decimal_return_scale=None,
        asdecimal=True,
    ):
        """
        Construct a Numeric.

        :param precision: the numeric precision for use in DDL ``CREATE
          TABLE``.

        :param scale: the numeric scale for use in DDL ``CREATE TABLE``.

        :param asdecimal: default True.  Return whether or not
          values should be sent as Python Decimal objects, or
          as floats.   Different DBAPIs send one or the other based on
          datatypes - the Numeric type will ensure that return values
          are one or the other across DBAPIs consistently.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specifying this value will override that length.  Types which
         do include an explicit ".scale" value, such as the base
         :class:`.Numeric` as well as the MySQL float types, will use the
         value of ".scale" as the default for decimal_return_scale, if not
         otherwise specified.

         .. versionadded:: 0.9.0

        When using the ``Numeric`` type, care should be taken to ensure
        that the asdecimal setting is appropriate for the DBAPI in use -
        when Numeric applies a conversion from Decimal->float or float->
        Decimal, this conversion incurs an additional performance overhead
        for all result columns received.

        DBAPIs that return Decimal natively (e.g. psycopg2) will have
        better accuracy and higher performance with a setting of ``True``,
        as the native translation to Decimal reduces the amount of floating-
        point issues at play, and the Numeric type itself doesn't need
        to apply any further conversions.  However, another DBAPI which
        returns floats natively *will* incur an additional conversion
        overhead, and is still subject to floating point data loss - in
        which case ``asdecimal=False`` will at least remove the extra
        conversion overhead.

        """
        self.precision = precision
        self.scale = scale
        self.decimal_return_scale = decimal_return_scale
        self.asdecimal = asdecimal

    @property
    def _effective_decimal_return_scale(self):
        if self.decimal_return_scale is not None:
            return self.decimal_return_scale
        elif getattr(self, "scale", None) is not None:
            return self.scale
        else:
            return self._default_decimal_return_scale

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    def literal_processor(self, dialect):
        def process(value):
            return str(value)

        return process

    @property
    def python_type(self):
        if self.asdecimal:
            return decimal.Decimal
        else:
            return float

    def bind_processor(self, dialect):
        if dialect.supports_native_decimal:
            return None
        else:
            return processors.to_float

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            if dialect.supports_native_decimal:
                # we're a "numeric", DBAPI will give us Decimal directly
                return None
            else:
                util.warn(
                    "Dialect %s+%s does *not* support Decimal "
                    "objects natively, and SQLAlchemy must "
                    "convert from floating point - rounding "
                    "errors and other issues may occur. Please "
                    "consider storing Decimal numbers as strings "
                    "or integers on this platform for lossless "
                    "storage." % (dialect.name, dialect.driver)
                )

                # we're a "numeric", DBAPI returns floats, convert.
                return processors.to_decimal_processor_factory(
                    decimal.Decimal,
                    self.scale
                    if self.scale is not None
                    else self._default_decimal_return_scale,
                )
        else:
            if dialect.supports_native_decimal:
                return processors.to_float
            else:
                return None

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.mul: {
                Interval: Interval,
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.div: {Numeric: self.__class__, Integer: self.__class__},
            operators.truediv: {
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.add: {Numeric: self.__class__, Integer: self.__class__},
            operators.sub: {Numeric: self.__class__, Integer: self.__class__},
        }


class Float(Numeric):

    """Type representing floating point types, such as ``FLOAT`` or ``REAL``.

    This type returns Python ``float`` objects by default, unless the
    :paramref:`.Float.asdecimal` flag is set to True, in which case they
    are coerced to ``decimal.Decimal`` objects.

    .. note::

        The :class:`.Float` type is designed to receive data from a database
        type that is explicitly known to be a floating point type
        (e.g. ``FLOAT``, ``REAL``, others)
        and not a decimal type (e.g. ``DECIMAL``, ``NUMERIC``, others).
        If the database column on the server is in fact a Numeric
        type, such as ``DECIMAL`` or ``NUMERIC``, use the :class:`.Numeric`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    """

    __visit_name__ = "float"

    scale = None

    def __init__(
        self, precision=None, asdecimal=False, decimal_return_scale=None
    ):
        r"""
        Construct a Float.

        :param precision: the numeric precision for use in DDL ``CREATE
           TABLE``.

        :param asdecimal: the same flag as that of :class:`.Numeric`, but
          defaults to ``False``.   Note that setting this flag to ``True``
          results in floating point conversion.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specifying this value will override that length.  Note that the
         MySQL float types, which do include "scale", will use "scale"
         as the default for decimal_return_scale, if not otherwise specified.

         .. versionadded:: 0.9.0

        """
        self.precision = precision
        self.asdecimal = asdecimal
        self.decimal_return_scale = decimal_return_scale

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            return processors.to_decimal_processor_factory(
                decimal.Decimal, self._effective_decimal_return_scale
            )
        elif dialect.supports_native_decimal:
            return processors.to_float
        else:
            return None


class DateTime(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.datetime()`` objects.

    Date and time types return objects from the Python ``datetime``
    module.  Most DBAPIs have built in support for the datetime
    module, with the noted exception of SQLite.  In the case of
    SQLite, date and time types are stored as strings which are then
    converted back to datetime objects when rows are returned.

    For the time representation within the datetime type, some
    backends include additional options, such as timezone support and
    fractional seconds support.  For fractional seconds, use the
    dialect-specific datatype, such as :class:`.mysql.TIME`.  For
    timezone support, use at least the :class:`_types.TIMESTAMP` datatype,
    if not the dialect-specific datatype object.

    """

    __visit_name__ = "datetime"

    def __init__(self, timezone=False):
        """Construct a new :class:`.DateTime`.

        :param timezone: boolean.  Indicates that the datetime type should
         enable timezone support, if available on the
         **base date/time-holding type only**.   It is recommended
         to make use of the :class:`_types.TIMESTAMP` datatype directly when
         using this flag, as some databases include separate generic
         date/time-holding types distinct from the timezone-capable
         TIMESTAMP datatype, such as Oracle.


        """
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.datetime

    @util.memoized_property
    def _expression_adaptations(self):

        # Based on http://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {Interval: self.__class__},
            operators.sub: {Interval: self.__class__, DateTime: Interval},
        }


class Date(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.date()`` objects."""

    __visit_name__ = "date"

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.date

    @util.memoized_property
    def _expression_adaptations(self):
        # Based on http://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {
                Integer: self.__class__,
                Interval: DateTime,
                Time: DateTime,
            },
            operators.sub: {
                # date - integer = date
                Integer: self.__class__,
                # date - date = integer.
                Date: Integer,
                Interval: DateTime,
                # date - datetime = interval,
                # this one is not in the PG docs
                # but works
                DateTime: Interval,
            },
        }


class Time(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.time()`` objects."""

    __visit_name__ = "time"

    def __init__(self, timezone=False):
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.time

    @util.memoized_property
    def _expression_adaptations(self):
        # Based on http://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {Date: DateTime, Interval: self.__class__},
            operators.sub: {Time: Interval, Interval: self.__class__},
        }


class _Binary(TypeEngine):

    """Define base behavior for binary types."""

    def __init__(self, length=None):
        self.length = length

    def literal_processor(self, dialect):
        def process(value):
            value = value.decode(dialect.encoding).replace("'", "''")
            return "'%s'" % value

        return process

    @property
    def python_type(self):
        return util.binary_type

    # Python 3 - sqlite3 doesn't need the `Binary` conversion
    # here, though pg8000 does to indicate "bytea"
    def bind_processor(self, dialect):
        if dialect.dbapi is None:
            return None

        DBAPIBinary = dialect.dbapi.Binary

        def process(value):
            if value is not None:
                return DBAPIBinary(value)
            else:
                return None

        return process

    # Python 3 has native bytes() type
    # both sqlite3 and pg8000 seem to return it,
    # psycopg2 as of 2.5 returns 'memoryview'
    if util.py2k:

        def result_processor(self, dialect, coltype):
            if util.jython:

                def process(value):
                    if value is not None:
                        if isinstance(value, array.array):
                            return value.tostring()
                        return str(value)
                    else:
                        return None

            else:
                process = processors.to_str
            return process

    else:

        def result_processor(self, dialect, coltype):
            def process(value):
                if value is not None:
                    value = bytes(value)
                return value

            return process

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""

        if isinstance(value, util.string_types):
            return self
        else:
            return super(_Binary, self).coerce_compared_value(op, value)

    def get_dbapi_type(self, dbapi):
        return dbapi.BINARY


class LargeBinary(_Binary):

    """A type for large binary byte data.

    The :class:`.LargeBinary` type corresponds to a large and/or unlengthed
    binary type for the target platform, such as BLOB on MySQL and BYTEA for
    PostgreSQL.  It also handles the necessary conversions for the DBAPI.

    """

    __visit_name__ = "large_binary"

    def __init__(self, length=None):
        """
        Construct a LargeBinary type.

        :param length: optional, a length for the column for use in
          DDL statements, for those binary types that accept a length,
          such as the MySQL BLOB type.

        """
        _Binary.__init__(self, length=length)


@util.deprecated_cls(
    "0.6",
    "The :class:`.Binary` class is deprecated and will be removed "
    "in a future relase.  Please use :class:`.LargeBinary`.",
)
class Binary(LargeBinary):
    def __init__(self, *arg, **kw):
        LargeBinary.__init__(self, *arg, **kw)


class SchemaType(SchemaEventTarget):

    """Mark a type as possibly requiring schema-level DDL for usage.

    Supports types that must be explicitly created/dropped (i.e. PG ENUM type)
    as well as types that are complimented by table or schema level
    constraints, triggers, and other rules.

    :class:`.SchemaType` classes can also be targets for the
    :meth:`.DDLEvents.before_parent_attach` and
    :meth:`.DDLEvents.after_parent_attach` events, where the events fire off
    surrounding the association of the type object with a parent
    :class:`_schema.Column`.

    .. seealso::

        :class:`.Enum`

        :class:`.Boolean`


    """

    def __init__(
        self,
        name=None,
        schema=None,
        metadata=None,
        inherit_schema=False,
        quote=None,
        _create_events=True,
    ):
        if name is not None:
            self.name = quoted_name(name, quote)
        else:
            self.name = None
        self.schema = schema
        self.metadata = metadata
        self.inherit_schema = inherit_schema
        self._create_events = _create_events

        if _create_events and self.metadata:
            event.listen(
                self.metadata,
                "before_create",
                util.portable_instancemethod(self._on_metadata_create),
            )
            event.listen(
                self.metadata,
                "after_drop",
                util.portable_instancemethod(self._on_metadata_drop),
            )

    def _translate_schema(self, effective_schema, map_):
        return map_.get(effective_schema, effective_schema)

    def _set_parent(self, column):
        column._on_table_attach(util.portable_instancemethod(self._set_table))

    def _variant_mapping_for_set_table(self, column):
        if isinstance(column.type, Variant):
            variant_mapping = column.type.mapping.copy()
            variant_mapping["_default"] = column.type.impl
        else:
            variant_mapping = None
        return variant_mapping

    def _set_table(self, column, table):
        if self.inherit_schema:
            self.schema = table.schema

        if not self._create_events:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        event.listen(
            table,
            "before_create",
            util.portable_instancemethod(
                self._on_table_create, {"variant_mapping": variant_mapping}
            ),
        )
        event.listen(
            table,
            "after_drop",
            util.portable_instancemethod(
                self._on_table_drop, {"variant_mapping": variant_mapping}
            ),
        )
        if self.metadata is None:
            # TODO: what's the difference between self.metadata
            # and table.metadata here ?
            event.listen(
                table.metadata,
                "before_create",
                util.portable_instancemethod(
                    self._on_metadata_create,
                    {"variant_mapping": variant_mapping},
                ),
            )
            event.listen(
                table.metadata,
                "after_drop",
                util.portable_instancemethod(
                    self._on_metadata_drop,
                    {"variant_mapping": variant_mapping},
                ),
            )

    def copy(self, **kw):
        return self.adapt(self.__class__, _create_events=True)

    def adapt(self, impltype, **kw):
        schema = kw.pop("schema", self.schema)
        metadata = kw.pop("metadata", self.metadata)
        _create_events = kw.pop("_create_events", False)
        return impltype(
            name=self.name,
            schema=schema,
            inherit_schema=self.inherit_schema,
            metadata=metadata,
            _create_events=_create_events,
            **kw
        )

    @property
    def bind(self):
        return self.metadata and self.metadata.bind or None

    def create(self, bind=None, checkfirst=False):
        """Issue CREATE DDL for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.create(bind=bind, checkfirst=checkfirst)

    def drop(self, bind=None, checkfirst=False):
        """Issue DROP DDL for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.drop(bind=bind, checkfirst=checkfirst)

    def _on_table_create(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_create(target, bind, **kw)

    def _on_table_drop(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_drop(target, bind, **kw)

    def _on_metadata_create(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_create(target, bind, **kw)

    def _on_metadata_drop(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_drop(target, bind, **kw)

    def _is_impl_for_variant(self, dialect, kw):
        variant_mapping = kw.pop("variant_mapping", None)
        if variant_mapping is None:
            return True

        if (
            dialect.name in variant_mapping
            and variant_mapping[dialect.name] is self
        ):
            return True
        elif dialect.name not in variant_mapping:
            return variant_mapping["_default"] is self


class Enum(Emulated, String, SchemaType):
    """Generic Enum Type.

    The :class:`.Enum` type provides a set of possible string values
    which the column is constrained towards.

    The :class:`.Enum` type will make use of the backend's native "ENUM"
    type if one is available; otherwise, it uses a VARCHAR datatype and
    produces a CHECK constraint.  Use of the backend-native enum type
    can be disabled using the :paramref:`.Enum.native_enum` flag, and
    the production of the CHECK constraint is configurable using the
    :paramref:`.Enum.create_constraint` flag.

    The :class:`.Enum` type also provides in-Python validation of string
    values during both read and write operations.  When reading a value
    from the database in a result set, the string value is always checked
    against the list of possible values and a ``LookupError`` is raised
    if no match is found.  When passing a value to the database as a
    plain string within a SQL statement, if the
    :paramref:`.Enum.validate_strings` parameter is
    set to True, a ``LookupError`` is raised for any string value that's
    not located in the given list of possible values; note that this
    impacts usage of LIKE expressions with enumerated values (an unusual
    use case).

    .. versionchanged:: 1.1 the :class:`.Enum` type now provides in-Python
       validation of input values as well as on data being returned by
       the database.

    The source of enumerated values may be a list of string values, or
    alternatively a PEP-435-compliant enumerated class.  For the purposes
    of the :class:`.Enum` datatype, this class need only provide a
    ``__members__`` method.

    When using an enumerated class, the enumerated objects are used
    both for input and output, rather than strings as is the case with
    a plain-string enumerated type::

        import enum
        class MyEnum(enum.Enum):
            one = 1
            two = 2
            three = 3

        t = Table(
            'data', MetaData(),
            Column('value', Enum(MyEnum))
        )

        connection.execute(t.insert(), {"value": MyEnum.two})
        assert connection.scalar(t.select()) is MyEnum.two

    Above, the string names of each element, e.g. "one", "two", "three",
    are persisted to the database; the values of the Python Enum, here
    indicated as integers, are **not** used; the value of each enum can
    therefore be any kind of Python object whether or not it is persistable.

    In order to persist the values and not the names, the
    :paramref:`.Enum.values_callable` parameter may be used.   The value of
    this parameter is a user-supplied callable, which  is intended to be used
    with a PEP-435-compliant enumerated class and  returns a list of string
    values to be persisted.   For a simple enumeration that uses string values,
    a callable such as  ``lambda x: [e.value for e in x]`` is sufficient.

    .. versionadded:: 1.1 - support for PEP-435-style enumerated
       classes.


    .. seealso::

        :class:`_postgresql.ENUM` - PostgreSQL-specific type,
        which has additional functionality.

        :class:`.mysql.ENUM` - MySQL-specific type

    """

    __visit_name__ = "enum"

    @util.deprecated_params(
        convert_unicode=(
            "1.3",
            "The :paramref:`.Enum.convert_unicode` parameter is deprecated "
            "and will be removed in a future release.  All modern DBAPIs "
            "now support Python Unicode directly and this parameter is "
            "unnecessary.",
        )
    )
    def __init__(self, *enums, **kw):
        r"""Construct an enum.

        Keyword arguments which don't apply to a specific backend are ignored
        by that backend.

        :param \*enums: either exactly one PEP-435 compliant enumerated type
           or one or more string or unicode enumeration labels. If unicode
           labels are present, the `convert_unicode` flag is auto-enabled.

           .. versionadded:: 1.1 a PEP-435 style enumerated class may be
              passed.

        :param convert_unicode: Enable unicode-aware bind parameter and
           result-set processing for this Enum's data. This is set
           automatically based on the presence of unicode label strings.

        :param create_constraint: defaults to True.  When creating a non-native
           enumerated type, also build a CHECK constraint on the database
           against the valid values.

           .. versionadded:: 1.1 - added :paramref:`.Enum.create_constraint`
              which provides the option to disable the production of the
              CHECK constraint for a non-native enumerated type.

        :param metadata: Associate this type directly with a ``MetaData``
           object. For types that exist on the target database as an
           independent schema construct (PostgreSQL), this type will be
           created and dropped within ``create_all()`` and ``drop_all()``
           operations. If the type is not associated with any ``MetaData``
           object, it will associate itself with each ``Table`` in which it is
           used, and will be created when any of those individual tables are
           created, after a check is performed for its existence. The type is
           only dropped when ``drop_all()`` is called for that ``Table``
           object's metadata, however.

        :param name: The name of this type. This is required for PostgreSQL
           and any future supported database which requires an explicitly
           named type, or an explicitly named constraint in order to generate
           the type and/or a table that uses it. If a PEP-435 enumerated
           class was used, its name (converted to lower case) is used by
           default.

        :param native_enum: Use the database's native ENUM type when
           available. Defaults to True. When False, uses VARCHAR + check
           constraint for all backends. The VARCHAR length can be controlled
           with :paramref:`.Enum.length`

        :param length: Allows specifying a custom length for the VARCHAR
           when :paramref:`.Enum.native_enum` is False. By default it uses the
           length of the longest value.

           .. versionadded:: 1.3.16

        :param schema: Schema name of this type. For types that exist on the
           target database as an independent schema construct (PostgreSQL),
           this parameter specifies the named schema in which the type is
           present.

           .. note::

                The ``schema`` of the :class:`.Enum` type does not
                by default make use of the ``schema`` established on the
                owning :class:`_schema.Table`.  If this behavior is desired,
                set the ``inherit_schema`` flag to ``True``.

        :param quote: Set explicit quoting preferences for the type's name.

        :param inherit_schema: When ``True``, the "schema" from the owning
           :class:`_schema.Table`
           will be copied to the "schema" attribute of this
           :class:`.Enum`, replacing whatever value was passed for the
           ``schema`` attribute.   This also takes effect when using the
           :meth:`_schema.Table.tometadata` operation.

        :param validate_strings: when True, string values that are being
           passed to the database in a SQL statement will be checked
           for validity against the list of enumerated values.  Unrecognized
           values will result in a ``LookupError`` being raised.

           .. versionadded:: 1.1.0b2

        :param values_callable: A callable which will be passed the PEP-435
           compliant enumerated type, which should then return a list of string
           values to be persisted. This allows for alternate usages such as
           using the string value of an enum to be persisted to the database
           instead of its name.

           .. versionadded:: 1.2.3

        :param sort_key_function: a Python callable which may be used as the
           "key" argument in the Python ``sorted()`` built-in.   The SQLAlchemy
           ORM requires that primary key columns which are mapped must
           be sortable in some way.  When using an unsortable enumeration
           object such as a Python 3 ``Enum`` object, this parameter may be
           used to set a default sort key function for the objects.  By
           default, the database value of the enumeration is used as the
           sorting function.

           .. versionadded:: 1.3.8



        """
        self._enum_init(enums, kw)

    @property
    def _enums_argument(self):
        if self.enum_class is not None:
            return [self.enum_class]
        else:
            return self.enums

    def _enum_init(self, enums, kw):
        """internal init for :class:`.Enum` and subclasses.

        friendly init helper used by subclasses to remove
        all the Enum-specific keyword arguments from kw.  Allows all
        other arguments in kw to pass through.

        """
        self.native_enum = kw.pop("native_enum", True)
        self.create_constraint = kw.pop("create_constraint", True)
        self.values_callable = kw.pop("values_callable", None)
        self._sort_key_function = kw.pop("sort_key_function", NO_ARG)
        length_arg = kw.pop("length", NO_ARG)

        values, objects = self._parse_into_values(enums, kw)
        self._setup_for_values(values, objects, kw)

        convert_unicode = kw.pop("convert_unicode", None)
        self.validate_strings = kw.pop("validate_strings", False)

        if convert_unicode is None:
            for e in self.enums:
                # this is all py2k logic that can go away for py3k only,
                # "expect unicode" will always be implicitly true
                if isinstance(e, util.text_type):
                    _expect_unicode = True
                    break
            else:
                _expect_unicode = False
        else:
            _expect_unicode = convert_unicode

        if self.enums:
            length = max(len(x) for x in self.enums)
        else:
            length = 0
        if not self.native_enum and length_arg is not NO_ARG:
            if length_arg < length:
                raise ValueError(
                    "When provided, length must be larger or equal"
                    " than the length of the longest enum value. %s < %s"
                    % (length_arg, length)
                )
            length = length_arg

        self._valid_lookup[None] = self._object_lookup[None] = None

        super(Enum, self).__init__(
            length=length, _expect_unicode=_expect_unicode
        )

        if self.enum_class:
            kw.setdefault("name", self.enum_class.__name__.lower())
        SchemaType.__init__(
            self,
            name=kw.pop("name", None),
            schema=kw.pop("schema", None),
            metadata=kw.pop("metadata", None),
            inherit_schema=kw.pop("inherit_schema", False),
            quote=kw.pop("quote", None),
            _create_events=kw.pop("_create_events", True),
        )

    def _parse_into_values(self, enums, kw):
        if not enums and "_enums" in kw:
            enums = kw.pop("_enums")

        if len(enums) == 1 and hasattr(enums[0], "__members__"):
            self.enum_class = enums[0]
            members = self.enum_class.__members__
            if self.values_callable:
                values = self.values_callable(self.enum_class)
            else:
                values = list(members)
            objects = [members[k] for k in members]
            return values, objects
        else:
            self.enum_class = None
            return enums, enums

    def _setup_for_values(self, values, objects, kw):
        self.enums = list(values)

        self._valid_lookup = dict(zip(reversed(objects), reversed(values)))

        self._object_lookup = dict(zip(values, objects))

        self._valid_lookup.update(
            [
                (value, self._valid_lookup[self._object_lookup[value]])
                for value in values
            ]
        )

    @property
    def sort_key_function(self):
        if self._sort_key_function is NO_ARG:
            return self._db_value_for_elem
        else:
            return self._sort_key_function

    @property
    def native(self):
        return self.native_enum

    def _db_value_for_elem(self, elem):
        try:
            return self._valid_lookup[elem]
        except KeyError as err:
            # for unknown string values, we return as is.  While we can
            # validate these if we wanted, that does not allow for lesser-used
            # end-user use cases, such as using a LIKE comparison with an enum,
            # or for an application that wishes to apply string tests to an
            # ENUM (see [ticket:3725]).  While we can decide to differentiate
            # here between an INSERT statement and a criteria used in a SELECT,
            # for now we're staying conservative w/ behavioral changes (perhaps
            # someone has a trigger that handles strings on INSERT)
            if not self.validate_strings and isinstance(
                elem, compat.string_types
            ):
                return elem
            else:
                util.raise_(
                    LookupError(
                        "'%s' is not among the defined enum values. "
                        "Enum name: %s. Possible values: %s"
                        % (
                            elem,
                            self.name,
                            langhelpers.repr_tuple_names(self.enums),
                        )
                    ),
                    replace_context=err,
                )

    class Comparator(String.Comparator):
        def _adapt_expression(self, op, other_comparator):
            op, typ = super(Enum.Comparator, self)._adapt_expression(
                op, other_comparator
            )
            if op is operators.concat_op:
                typ = String(
                    self.type.length, _expect_unicode=self.type._expect_unicode
                )
            return op, typ

    comparator_factory = Comparator

    def _object_value_for_elem(self, elem):
        try:
            return self._object_lookup[elem]
        except KeyError as err:
            util.raise_(
                LookupError(
                    "'%s' is not among the defined enum values. "
                    "Enum name: %s. Possible values: %s"
                    % (
                        elem,
                        self.name,
                        langhelpers.repr_tuple_names(self.enums),
                    )
                ),
                replace_context=err,
            )

    def __repr__(self):
        return util.generic_repr(
            self,
            additional_kw=[("native_enum", True)],
            to_inspect=[Enum, SchemaType],
        )

    def adapt_to_emulated(self, impltype, **kw):
        kw.setdefault("_expect_unicode", self._expect_unicode)
        kw.setdefault("validate_strings", self.validate_strings)
        kw.setdefault("name", self.name)
        kw.setdefault("schema", self.schema)
        kw.setdefault("inherit_schema", self.inherit_schema)
        kw.setdefault("metadata", self.metadata)
        kw.setdefault("_create_events", False)
        kw.setdefault("native_enum", self.native_enum)
        kw.setdefault("values_callable", self.values_callable)
        kw.setdefault("create_constraint", self.create_constraint)
        kw.setdefault("length", self.length)
        assert "_enums" in kw
        return impltype(**kw)

    def adapt(self, impltype, **kw):
        kw["_enums"] = self._enums_argument
        return super(Enum, self).adapt(impltype, **kw)

    def _should_create_constraint(self, compiler, **kw):
        if not self._is_impl_for_variant(compiler.dialect, kw):
            return False
        return (
            not self.native_enum or not compiler.dialect.supports_native_enum
        )

    @util.dependencies("sqlalchemy.sql.schema")
    def _set_table(self, schema, column, table):
        SchemaType._set_table(self, column, table)

        if not self.create_constraint:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        e = schema.CheckConstraint(
            type_coerce(column, self).in_(self.enums),
            name=_defer_name(self.name),
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint,
                {"variant_mapping": variant_mapping},
            ),
            _type_bound=True,
        )
        assert e.table is table

    def literal_processor(self, dialect):
        parent_processor = super(Enum, self).literal_processor(dialect)

        def process(value):
            value = self._db_value_for_elem(value)
            if parent_processor:
                value = parent_processor(value)
            return value

        return process

    def bind_processor(self, dialect):
        def process(value):
            value = self._db_value_for_elem(value)
            if parent_processor:
                value = parent_processor(value)
            return value

        parent_processor = super(Enum, self).bind_processor(dialect)
        return process

    def result_processor(self, dialect, coltype):
        parent_processor = super(Enum, self).result_processor(dialect, coltype)

        def process(value):
            if parent_processor:
                value = parent_processor(value)

            value = self._object_value_for_elem(value)
            return value

        return process

    def copy(self, **kw):
        return SchemaType.copy(self, **kw)

    @property
    def python_type(self):
        if self.enum_class:
            return self.enum_class
        else:
            return super(Enum, self).python_type


class PickleType(TypeDecorator):
    """Holds Python objects, which are serialized using pickle.

    PickleType builds upon the Binary type to apply Python's
    ``pickle.dumps()`` to incoming objects, and ``pickle.loads()`` on
    the way out, allowing any pickleable Python object to be stored as
    a serialized binary field.

    To allow ORM change events to propagate for elements associated
    with :class:`.PickleType`, see :ref:`mutable_toplevel`.

    """

    impl = LargeBinary

    def __init__(
        self, protocol=pickle.HIGHEST_PROTOCOL, pickler=None, comparator=None
    ):
        """
        Construct a PickleType.

        :param protocol: defaults to ``pickle.HIGHEST_PROTOCOL``.

        :param pickler: defaults to cPickle.pickle or pickle.pickle if
          cPickle is not available.  May be any object with
          pickle-compatible ``dumps`` and ``loads`` methods.

        :param comparator: a 2-arg callable predicate used
          to compare values of this type.  If left as ``None``,
          the Python "equals" operator is used to compare values.

        """
        self.protocol = protocol
        self.pickler = pickler or pickle
        self.comparator = comparator
        super(PickleType, self).__init__()

    def __reduce__(self):
        return PickleType, (self.protocol, None, self.comparator)

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        dumps = self.pickler.dumps
        protocol = self.protocol
        if impl_processor:

            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return impl_processor(value)

        else:

            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return value

        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        loads = self.pickler.loads
        if impl_processor:

            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return loads(value)

        else:

            def process(value):
                if value is None:
                    return None
                return loads(value)

        return process

    def compare_values(self, x, y):
        if self.comparator:
            return self.comparator(x, y)
        else:
            return x == y


class Boolean(Emulated, TypeEngine, SchemaType):

    """A bool datatype.

    :class:`.Boolean` typically uses BOOLEAN or SMALLINT on the DDL side,
    and on the Python side deals in ``True`` or ``False``.

    The :class:`.Boolean` datatype currently has two levels of assertion
    that the values persisted are simple true/false values.  For all
    backends, only the Python values ``None``, ``True``, ``False``, ``1``
    or ``0`` are accepted as parameter values.   For those backends that
    don't support a "native boolean" datatype, a CHECK constraint is also
    created on the target column.   Production of the CHECK constraint
    can be disabled by passing the :paramref:`.Boolean.create_constraint`
    flag set to ``False``.

    .. versionchanged:: 1.2 the :class:`.Boolean` datatype now asserts that
       incoming Python values are already in pure boolean form.


    """

    __visit_name__ = "boolean"
    native = True

    def __init__(self, create_constraint=True, name=None, _create_events=True):
        """Construct a Boolean.

        :param create_constraint: defaults to True.  If the boolean
          is generated as an int/smallint, also create a CHECK constraint
          on the table that ensures 1 or 0 as a value.

        :param name: if a CHECK constraint is generated, specify
          the name of the constraint.

        """
        self.create_constraint = create_constraint
        self.name = name
        self._create_events = _create_events

    def _should_create_constraint(self, compiler, **kw):
        if not self._is_impl_for_variant(compiler.dialect, kw):
            return False
        return (
            not compiler.dialect.supports_native_boolean
            and compiler.dialect.non_native_boolean_check_constraint
        )

    @util.dependencies("sqlalchemy.sql.schema")
    def _set_table(self, schema, column, table):
        if not self.create_constraint:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        e = schema.CheckConstraint(
            type_coerce(column, self).in_([0, 1]),
            name=_defer_name(self.name),
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint,
                {"variant_mapping": variant_mapping},
            ),
            _type_bound=True,
        )
        assert e.table is table

    @property
    def python_type(self):
        return bool

    _strict_bools = frozenset([None, True, False])

    def _strict_as_bool(self, value):
        if value not in self._strict_bools:
            if not isinstance(value, int):
                raise TypeError("Not a boolean value: %r" % value)
            else:
                raise ValueError(
                    "Value %r is not None, True, or False" % value
                )
        return value

    def literal_processor(self, dialect):
        compiler = dialect.statement_compiler(dialect, None)
        true = compiler.visit_true(None)
        false = compiler.visit_false(None)

        def process(value):
            return true if self._strict_as_bool(value) else false

        return process

    def bind_processor(self, dialect):
        _strict_as_bool = self._strict_as_bool
        if dialect.supports_native_boolean:
            _coerce = bool
        else:
            _coerce = int

        def process(value):
            value = _strict_as_bool(value)
            if value is not None:
                value = _coerce(value)
            return value

        return process

    def result_processor(self, dialect, coltype):
        if dialect.supports_native_boolean:
            return None
        else:
            return processors.int_to_boolean


class _AbstractInterval(_LookupExpressionAdapter, TypeEngine):
    @util.memoized_property
    def _expression_adaptations(self):
        # Based on http://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {
                Date: DateTime,
                Interval: self.__class__,
                DateTime: DateTime,
                Time: Time,
            },
            operators.sub: {Interval: self.__class__},
            operators.mul: {Numeric: self.__class__},
            operators.truediv: {Numeric: self.__class__},
            operators.div: {Numeric: self.__class__},
        }

    @property
    def _type_affinity(self):
        return Interval

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""
        return self.impl.coerce_compared_value(op, value)


class Interval(Emulated, _AbstractInterval, TypeDecorator):

    """A type for ``datetime.timedelta()`` objects.

    The Interval type deals with ``datetime.timedelta`` objects.  In
    PostgreSQL, the native ``INTERVAL`` type is used; for others, the
    value is stored as a date which is relative to the "epoch"
    (Jan. 1, 1970).

    Note that the ``Interval`` type does not currently provide date arithmetic
    operations on platforms which do not support interval types natively. Such
    operations usually require transformation of both sides of the expression
    (such as, conversion of both sides into integer epoch values first) which
    currently is a manual procedure (such as via
    :attr:`~sqlalchemy.sql.expression.func`).

    """

    impl = DateTime
    epoch = dt.datetime.utcfromtimestamp(0)

    def __init__(self, native=True, second_precision=None, day_precision=None):
        """Construct an Interval object.

        :param native: when True, use the actual
          INTERVAL type provided by the database, if
          supported (currently PostgreSQL, Oracle).
          Otherwise, represent the interval data as
          an epoch value regardless.

        :param second_precision: For native interval types
          which support a "fractional seconds precision" parameter,
          i.e. Oracle and PostgreSQL

        :param day_precision: for native interval types which
          support a "day precision" parameter, i.e. Oracle.

        """
        super(Interval, self).__init__()
        self.native = native
        self.second_precision = second_precision
        self.day_precision = day_precision

    @property
    def python_type(self):
        return dt.timedelta

    def adapt_to_emulated(self, impltype, **kw):
        return _AbstractInterval.adapt(self, impltype, **kw)

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        epoch = self.epoch
        if impl_processor:

            def process(value):
                if value is not None:
                    value = epoch + value
                return impl_processor(value)

        else:

            def process(value):
                if value is not None:
                    value = epoch + value
                return value

        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        epoch = self.epoch
        if impl_processor:

            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return value - epoch

        else:

            def process(value):
                if value is None:
                    return None
                return value - epoch

        return process


class JSON(Indexable, TypeEngine):
    """Represent a SQL JSON type.

    .. note::  :class:`_types.JSON`
       is provided as a facade for vendor-specific
       JSON types.  Since it supports JSON SQL operations, it only
       works on backends that have an actual JSON type, currently:

       * PostgreSQL

       * MySQL as of version 5.7 (MariaDB as of the 10.2 series does not)

       * SQLite as of version 3.9

    :class:`_types.JSON` is part of the Core in support of the growing
    popularity of native JSON datatypes.

    The :class:`_types.JSON` type stores arbitrary JSON format data, e.g.::

        data_table = Table('data_table', metadata,
            Column('id', Integer, primary_key=True),
            Column('data', JSON)
        )

        with engine.connect() as conn:
            conn.execute(
                data_table.insert(),
                data = {"key1": "value1", "key2": "value2"}
            )

    **JSON-Specific Expression Operators**

    The :class:`_types.JSON`
    datatype provides these additional SQL operations:

    * Keyed index operations::

        data_table.c.data['some key']

    * Integer index operations::

        data_table.c.data[3]

    * Path index operations::

        data_table.c.data[('key_1', 'key_2', 5, ..., 'key_n')]

    * Data casters for specific JSON element types, subsequent to an index
      or path operation being invoked::

        data_table.c.data["some key"].as_integer()

      .. versionadded:: 1.3.11

    Additional operations may be available from the dialect-specific versions
    of :class:`_types.JSON`, such as :class:`_postgresql.JSON` and
    :class:`_postgresql.JSONB` which both offer additional PostgreSQL-specific
    operations.

    **Casting JSON Elements to Other Types**

    Index operations, i.e. those invoked by calling upon the expression using
    the Python bracket operator as in ``some_column['some key']``, return an
    expression object whose type defaults to :class:`_types.JSON` by default,
    so that
    further JSON-oriented instructions may be called upon the result type.
    However, it is likely more common that an index operation is expected
    to return a specific scalar element, such as a string or integer.  In
    order to provide access to these elements in a backend-agnostic way,
    a series of data casters are provided:

    * :meth:`.JSON.Comparator.as_string` - return the element as a string

    * :meth:`.JSON.Comparator.as_boolean` - return the element as a boolean

    * :meth:`.JSON.Comparator.as_float` - return the element as a float

    * :meth:`.JSON.Comparator.as_integer` - return the element as an integer

    These data casters are implemented by supporting dialects in order to
    assure that comparisons to the above types will work as expected, such as::

        # integer comparison
        data_table.c.data["some_integer_key"].as_integer() == 5

        # boolean comparison
        data_table.c.data["some_boolean"].as_boolean() == True

    .. versionadded:: 1.3.11 Added type-specific casters for the basic JSON
       data element types.

    .. note::

        The data caster functions are new in version 1.3.11, and supersede
        the previous documented approaches of using CAST; for reference,
        this looked like::

           from sqlalchemy import cast, type_coerce
           from sqlalchemy import String, JSON
           cast(
               data_table.c.data['some_key'], String
           ) == type_coerce(55, JSON)

        The above case now works directly as::

            data_table.c.data['some_key'].as_integer() == 5

        For details on the previous comparison approach within the 1.3.x
        series, see the documentation for SQLAlchemy 1.2 or the included HTML
        files in the doc/ directory of the version's distribution.

    **Detecting Changes in JSON columns when using the ORM**

    The :class:`_types.JSON` type, when used with the SQLAlchemy ORM, does not
    detect in-place mutations to the structure.  In order to detect these, the
    :mod:`sqlalchemy.ext.mutable` extension must be used.  This extension will
    allow "in-place" changes to the datastructure to produce events which
    will be detected by the unit of work.  See the example at :class:`.HSTORE`
    for a simple example involving a dictionary.

    **Support for JSON null vs. SQL NULL**

    When working with NULL values, the :class:`_types.JSON`
    type recommends the
    use of two specific constants in order to differentiate between a column
    that evaluates to SQL NULL, e.g. no value, vs. the JSON-encoded string
    of ``"null"``.   To insert or select against a value that is SQL NULL,
    use the constant :func:`.null`::

        from sqlalchemy import null
        conn.execute(table.insert(), json_value=null())

    To insert or select against a value that is JSON ``"null"``, use the
    constant :attr:`_types.JSON.NULL`::

        conn.execute(table.insert(), json_value=JSON.NULL)

    The :class:`_types.JSON` type supports a flag
    :paramref:`_types.JSON.none_as_null` which when set to True will result
    in the Python constant ``None`` evaluating to the value of SQL
    NULL, and when set to False results in the Python constant
    ``None`` evaluating to the value of JSON ``"null"``.    The Python
    value ``None`` may be used in conjunction with either
    :attr:`_types.JSON.NULL` and :func:`.null` in order to indicate NULL
    values, but care must be taken as to the value of the
    :paramref:`_types.JSON.none_as_null` in these cases.

    **Customizing the JSON Serializer**

    The JSON serializer and deserializer used by :class:`_types.JSON`
    defaults to
    Python's ``json.dumps`` and ``json.loads`` functions; in the case of the
    psycopg2 dialect, psycopg2 may be using its own custom loader function.

    In order to affect the serializer / deserializer, they are currently
    configurable at the :func:`_sa.create_engine` level via the
    :paramref:`_sa.create_engine.json_serializer` and
    :paramref:`_sa.create_engine.json_deserializer` parameters.  For example,
    to turn off ``ensure_ascii``::

        engine = create_engine(
            "sqlite://",
            json_serializer=lambda obj: json.dumps(obj, ensure_ascii=False))

    .. versionchanged:: 1.3.7

        SQLite dialect's ``json_serializer`` and ``json_deserializer``
        parameters renamed from ``_json_serializer`` and
        ``_json_deserializer``.

    .. seealso::

        :class:`_postgresql.JSON`

        :class:`_postgresql.JSONB`

        :class:`.mysql.JSON`

        :class:`_sqlite.JSON`

    .. versionadded:: 1.1


    """

    __visit_name__ = "JSON"

    hashable = False
    NULL = util.symbol("JSON_NULL")
    """Describe the json value of NULL.

    This value is used to force the JSON value of ``"null"`` to be
    used as the value.   A value of Python ``None`` will be recognized
    either as SQL NULL or JSON ``"null"``, based on the setting
    of the :paramref:`_types.JSON.none_as_null` flag; the
    :attr:`_types.JSON.NULL`
    constant can be used to always resolve to JSON ``"null"`` regardless
    of this setting.  This is in contrast to the :func:`_expression.null`
    construct,
    which always resolves to SQL NULL.  E.g.::

        from sqlalchemy import null
        from sqlalchemy.dialects.postgresql import JSON

        # will *always* insert SQL NULL
        obj1 = MyObject(json_value=null())

        # will *always* insert JSON string "null"
        obj2 = MyObject(json_value=JSON.NULL)

        session.add_all([obj1, obj2])
        session.commit()

    In order to set JSON NULL as a default value for a column, the most
    transparent method is to use :func:`_expression.text`::

        Table(
            'my_table', metadata,
            Column('json_data', JSON, default=text("'null'"))
        )

    While it is possible to use :attr:`_types.JSON.NULL` in this context, the
    :attr:`_types.JSON.NULL` value will be returned as the value of the
    column,
    which in the context of the ORM or other repurposing of the default
    value, may not be desirable.  Using a SQL expression means the value
    will be re-fetched from the database within the context of retrieving
    generated defaults.


    """

    def __init__(self, none_as_null=False):
        """Construct a :class:`_types.JSON` type.

        :param none_as_null=False: if True, persist the value ``None`` as a
         SQL NULL value, not the JSON encoding of ``null``.   Note that
         when this flag is False, the :func:`.null` construct can still
         be used to persist a NULL value::

             from sqlalchemy import null
             conn.execute(table.insert(), data=null())

         .. note::

              :paramref:`_types.JSON.none_as_null` does **not** apply to the
              values passed to :paramref:`_schema.Column.default` and
              :paramref:`_schema.Column.server_default`; a value of ``None``
              passed for these parameters means "no default present".

         .. seealso::

              :attr:`.types.JSON.NULL`

        """
        self.none_as_null = none_as_null

    class JSONElementType(TypeEngine):
        """Common function for index / path elements in a JSON expression."""

        _integer = Integer()
        _string = String()

        def string_bind_processor(self, dialect):
            return self._string._cached_bind_processor(dialect)

        def string_literal_processor(self, dialect):
            return self._string._cached_literal_processor(dialect)

        def bind_processor(self, dialect):
            int_processor = self._integer._cached_bind_processor(dialect)
            string_processor = self.string_bind_processor(dialect)

            def process(value):
                if int_processor and isinstance(value, int):
                    value = int_processor(value)
                elif string_processor and isinstance(value, util.string_types):
                    value = string_processor(value)
                return value

            return process

        def literal_processor(self, dialect):
            int_processor = self._integer._cached_literal_processor(dialect)
            string_processor = self.string_literal_processor(dialect)

            def process(value):
                if int_processor and isinstance(value, int):
                    value = int_processor(value)
                elif string_processor and isinstance(value, util.string_types):
                    value = string_processor(value)
                return value

            return process

    class JSONIndexType(JSONElementType):
        """Placeholder for the datatype of a JSON index value.

        This allows execution-time processing of JSON index values
        for special syntaxes.

        """

    class JSONPathType(JSONElementType):
        """Placeholder type for JSON path operations.

        This allows execution-time processing of a path-based
        index value into a specific SQL syntax.

        """

    class Comparator(Indexable.Comparator, Concatenable.Comparator):
        """Define comparison operations for :class:`_types.JSON`."""

        @util.dependencies("sqlalchemy.sql.default_comparator")
        def _setup_getitem(self, default_comparator, index):
            if not isinstance(index, util.string_types) and isinstance(
                index, compat.collections_abc.Sequence
            ):
                index = default_comparator._check_literal(
                    self.expr,
                    operators.json_path_getitem_op,
                    index,
                    bindparam_type=JSON.JSONPathType,
                )

                operator = operators.json_path_getitem_op
            else:
                index = default_comparator._check_literal(
                    self.expr,
                    operators.json_getitem_op,
                    index,
                    bindparam_type=JSON.JSONIndexType,
                )
                operator = operators.json_getitem_op

            return operator, index, self.type

        def as_boolean(self):
            """Cast an indexed value as boolean.

            e.g.::

                stmt = select([
                    mytable.c.json_column['some_data'].as_boolean()
                ]).where(
                    mytable.c.json_column['some_data'].as_boolean() == True
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(Boolean(), "as_boolean")

        def as_string(self):
            """Cast an indexed value as string.

            e.g.::

                stmt = select([
                    mytable.c.json_column['some_data'].as_string()
                ]).where(
                    mytable.c.json_column['some_data'].as_string() ==
                    'some string'
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(String(), "as_string")

        def as_integer(self):
            """Cast an indexed value as integer.

            e.g.::

                stmt = select([
                    mytable.c.json_column['some_data'].as_integer()
                ]).where(
                    mytable.c.json_column['some_data'].as_integer() == 5
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(Integer(), "as_integer")

        def as_float(self):
            """Cast an indexed value as float.

            e.g.::

                stmt = select([
                    mytable.c.json_column['some_data'].as_float()
                ]).where(
                    mytable.c.json_column['some_data'].as_float() == 29.75
                )

            .. versionadded:: 1.3.11

            """
            # note there's no Numeric or Decimal support here yet
            return self._binary_w_type(Float(), "as_float")

        def as_json(self):
            """Cast an indexed value as JSON.

            This is the default behavior of indexed elements in any case.

            Note that comparison of full JSON structures may not be
            supported by all backends.

            .. versionadded:: 1.3.11

            """
            return self.expr

        def _binary_w_type(self, typ, method_name):
            if not isinstance(
                self.expr, elements.BinaryExpression
            ) or self.expr.operator not in (
                operators.json_getitem_op,
                operators.json_path_getitem_op,
            ):
                raise exc.InvalidRequestError(
                    "The JSON cast operator JSON.%s() only works with a JSON "
                    "index expression e.g. col['q'].%s()"
                    % (method_name, method_name)
                )
            expr = self.expr._clone()
            expr.type = typ
            return expr

    comparator_factory = Comparator

    @property
    def python_type(self):
        return dict

    @property
    def should_evaluate_none(self):
        """Alias of :attr:`_types.JSON.none_as_null`"""
        return not self.none_as_null

    @should_evaluate_none.setter
    def should_evaluate_none(self, value):
        self.none_as_null = not value

    @util.memoized_property
    def _str_impl(self):
        return String(_expect_unicode=True)

    def bind_processor(self, dialect):
        string_process = self._str_impl.bind_processor(dialect)

        json_serializer = dialect._json_serializer or json.dumps

        def process(value):
            if value is self.NULL:
                value = None
            elif isinstance(value, elements.Null) or (
                value is None and self.none_as_null
            ):
                return None

            serialized = json_serializer(value)
            if string_process:
                serialized = string_process(serialized)
            return serialized

        return process

    def result_processor(self, dialect, coltype):
        string_process = self._str_impl.result_processor(dialect, coltype)
        json_deserializer = dialect._json_deserializer or json.loads

        def process(value):
            if value is None:
                return None
            if string_process:
                value = string_process(value)
            return json_deserializer(value)

        return process


class ARRAY(SchemaEventTarget, Indexable, Concatenable, TypeEngine):
    """Represent a SQL Array type.

    .. note::  This type serves as the basis for all ARRAY operations.
       However, currently **only the PostgreSQL backend has support
       for SQL arrays in SQLAlchemy**.  It is recommended to use the
       :class:`_postgresql.ARRAY` type directly when using ARRAY types
       with PostgreSQL, as it provides additional operators specific
       to that backend.

    :class:`_types.ARRAY` is part of the Core in support of various SQL
    standard functions such as :class:`_functions.array_agg`
    which explicitly involve
    arrays; however, with the exception of the PostgreSQL backend and possibly
    some third-party dialects, no other SQLAlchemy built-in dialect has support
    for this type.

    An :class:`_types.ARRAY` type is constructed given the "type"
    of element::

        mytable = Table("mytable", metadata,
                Column("data", ARRAY(Integer))
            )

    The above type represents an N-dimensional array,
    meaning a supporting backend such as PostgreSQL will interpret values
    with any number of dimensions automatically.   To produce an INSERT
    construct that passes in a 1-dimensional array of integers::

        connection.execute(
                mytable.insert(),
                data=[1,2,3]
        )

    The :class:`_types.ARRAY` type can be constructed given a fixed number
    of dimensions::

        mytable = Table("mytable", metadata,
                Column("data", ARRAY(Integer, dimensions=2))
            )

    Sending a number of dimensions is optional, but recommended if the
    datatype is to represent arrays of more than one dimension.  This number
    is used:

    * When emitting the type declaration itself to the database, e.g.
      ``INTEGER[][]``

    * When translating Python values to database values, and vice versa, e.g.
      an ARRAY of :class:`.Unicode` objects uses this number to efficiently
      access the string values inside of array structures without resorting
      to per-row type inspection

    * When used with the Python ``getitem`` accessor, the number of dimensions
      serves to define the kind of type that the ``[]`` operator should
      return, e.g. for an ARRAY of INTEGER with two dimensions::

          >>> expr = table.c.column[5]  # returns ARRAY(Integer, dimensions=1)
          >>> expr = expr[6]  # returns Integer

    For 1-dimensional arrays, an :class:`_types.ARRAY` instance with no
    dimension parameter will generally assume single-dimensional behaviors.

    SQL expressions of type :class:`_types.ARRAY` have support for "index" and
    "slice" behavior.  The Python ``[]`` operator works normally here, given
    integer indexes or slices.  Arrays default to 1-based indexing.
    The operator produces binary expression
    constructs which will produce the appropriate SQL, both for
    SELECT statements::

        select([mytable.c.data[5], mytable.c.data[2:7]])

    as well as UPDATE statements when the :meth:`_expression.Update.values`
    method
    is used::

        mytable.update().values({
            mytable.c.data[5]: 7,
            mytable.c.data[2:7]: [1, 2, 3]
        })

    The :class:`_types.ARRAY` type also provides for the operators
    :meth:`.types.ARRAY.Comparator.any` and
    :meth:`.types.ARRAY.Comparator.all`. The PostgreSQL-specific version of
    :class:`_types.ARRAY` also provides additional operators.

    .. versionadded:: 1.1.0

    .. seealso::

        :class:`_postgresql.ARRAY`

    """

    __visit_name__ = "ARRAY"

    zero_indexes = False
    """If True, Python zero-based indexes should be interpreted as one-based
    on the SQL expression side."""

    class Comparator(Indexable.Comparator, Concatenable.Comparator):

        """Define comparison operations for :class:`_types.ARRAY`.

        More operators are available on the dialect-specific form
        of this type.  See :class:`.postgresql.ARRAY.Comparator`.

        """

        def _setup_getitem(self, index):
            if isinstance(index, slice):
                return_type = self.type
                if self.type.zero_indexes:
                    index = slice(index.start + 1, index.stop + 1, index.step)
                index = Slice(
                    _literal_as_binds(
                        index.start,
                        name=self.expr.key,
                        type_=type_api.INTEGERTYPE,
                    ),
                    _literal_as_binds(
                        index.stop,
                        name=self.expr.key,
                        type_=type_api.INTEGERTYPE,
                    ),
                    _literal_as_binds(
                        index.step,
                        name=self.expr.key,
                        type_=type_api.INTEGERTYPE,
                    ),
                )
            else:
                if self.type.zero_indexes:
                    index += 1
                if self.type.dimensions is None or self.type.dimensions == 1:
                    return_type = self.type.item_type
                else:
                    adapt_kw = {"dimensions": self.type.dimensions - 1}
                    return_type = self.type.adapt(
                        self.type.__class__, **adapt_kw
                    )

            return operators.getitem, index, return_type

        def contains(self, *arg, **kw):
            raise NotImplementedError(
                "ARRAY.contains() not implemented for the base "
                "ARRAY type; please use the dialect-specific ARRAY type"
            )

        @util.dependencies("sqlalchemy.sql.elements")
        def any(self, elements, other, operator=None):
            """Return ``other operator ANY (array)`` clause.

            Argument places are switched, because ANY requires array
            expression to be on the right hand-side.

            E.g.::

                from sqlalchemy.sql import operators

                conn.execute(
                    select([table.c.data]).where(
                            table.c.data.any(7, operator=operators.lt)
                        )
                )

            :param other: expression to be compared
            :param operator: an operator object from the
             :mod:`sqlalchemy.sql.operators`
             package, defaults to :func:`.operators.eq`.

            .. seealso::

                :func:`_expression.any_`

                :meth:`.types.ARRAY.Comparator.all`

            """
            operator = operator if operator else operators.eq

            # send plain BinaryExpression so that negate remains at None,
            # leading to NOT expr for negation.
            return elements.BinaryExpression(
                elements._literal_as_binds(other),
                elements.CollectionAggregate._create_any(self.expr),
                operator,
            )

        @util.dependencies("sqlalchemy.sql.elements")
        def all(self, elements, other, operator=None):
            """Return ``other operator ALL (array)`` clause.

            Argument places are switched, because ALL requires array
            expression to be on the right hand-side.

            E.g.::

                from sqlalchemy.sql import operators

                conn.execute(
                    select([table.c.data]).where(
                            table.c.data.all(7, operator=operators.lt)
                        )
                )

            :param other: expression to be compared
            :param operator: an operator object from the
             :mod:`sqlalchemy.sql.operators`
             package, defaults to :func:`.operators.eq`.

            .. seealso::

                :func:`_expression.all_`

                :meth:`.types.ARRAY.Comparator.any`

            """
            operator = operator if operator else operators.eq

            # send plain BinaryExpression so that negate remains at None,
            # leading to NOT expr for negation.
            return elements.BinaryExpression(
                elements._literal_as_binds(other),
                elements.CollectionAggregate._create_all(self.expr),
                operator,
            )

    comparator_factory = Comparator

    def __init__(
        self, item_type, as_tuple=False, dimensions=None, zero_indexes=False
    ):
        """Construct an :class:`_types.ARRAY`.

        E.g.::

          Column('myarray', ARRAY(Integer))

        Arguments are:

        :param item_type: The data type of items of this array. Note that
          dimensionality is irrelevant here, so multi-dimensional arrays like
          ``INTEGER[][]``, are constructed as ``ARRAY(Integer)``, not as
          ``ARRAY(ARRAY(Integer))`` or such.

        :param as_tuple=False: Specify whether return results
          should be converted to tuples from lists.  This parameter is
          not generally needed as a Python list corresponds well
          to a SQL array.

        :param dimensions: if non-None, the ARRAY will assume a fixed
         number of dimensions.   This impacts how the array is declared
         on the database, how it goes about interpreting Python and
         result values, as well as how expression behavior in conjunction
         with the "getitem" operator works.  See the description at
         :class:`_types.ARRAY` for additional detail.

        :param zero_indexes=False: when True, index values will be converted
         between Python zero-based and SQL one-based indexes, e.g.
         a value of one will be added to all index values before passing
         to the database.

        """
        if isinstance(item_type, ARRAY):
            raise ValueError(
                "Do not nest ARRAY types; ARRAY(basetype) "
                "handles multi-dimensional arrays of basetype"
            )
        if isinstance(item_type, type):
            item_type = item_type()
        self.item_type = item_type
        self.as_tuple = as_tuple
        self.dimensions = dimensions
        self.zero_indexes = zero_indexes

    @property
    def hashable(self):
        return self.as_tuple

    @property
    def python_type(self):
        return list

    def compare_values(self, x, y):
        return x == y

    def _set_parent(self, column):
        """Support SchemaEventTarget"""

        if isinstance(self.item_type, SchemaEventTarget):
            self.item_type._set_parent(column)

    def _set_parent_with_dispatch(self, parent):
        """Support SchemaEventTarget"""

        super(ARRAY, self)._set_parent_with_dispatch(parent)

        if isinstance(self.item_type, SchemaEventTarget):
            self.item_type._set_parent_with_dispatch(parent)


class REAL(Float):

    """The SQL REAL type."""

    __visit_name__ = "REAL"


class FLOAT(Float):

    """The SQL FLOAT type."""

    __visit_name__ = "FLOAT"


class NUMERIC(Numeric):

    """The SQL NUMERIC type."""

    __visit_name__ = "NUMERIC"


class DECIMAL(Numeric):

    """The SQL DECIMAL type."""

    __visit_name__ = "DECIMAL"


class INTEGER(Integer):

    """The SQL INT or INTEGER type."""

    __visit_name__ = "INTEGER"


INT = INTEGER


class SMALLINT(SmallInteger):

    """The SQL SMALLINT type."""

    __visit_name__ = "SMALLINT"


class BIGINT(BigInteger):

    """The SQL BIGINT type."""

    __visit_name__ = "BIGINT"


class TIMESTAMP(DateTime):

    """The SQL TIMESTAMP type.

    :class:`_types.TIMESTAMP` datatypes have support for timezone
    storage on some backends, such as PostgreSQL and Oracle.  Use the
    :paramref:`~types.TIMESTAMP.timezone` argument in order to enable
    "TIMESTAMP WITH TIMEZONE" for these backends.

    """

    __visit_name__ = "TIMESTAMP"

    def __init__(self, timezone=False):
        """Construct a new :class:`_types.TIMESTAMP`.

        :param timezone: boolean.  Indicates that the TIMESTAMP type should
         enable timezone support, if available on the target database.
         On a per-dialect basis is similar to "TIMESTAMP WITH TIMEZONE".
         If the target database does not support timezones, this flag is
         ignored.


        """
        super(TIMESTAMP, self).__init__(timezone=timezone)

    def get_dbapi_type(self, dbapi):
        return dbapi.TIMESTAMP


class DATETIME(DateTime):

    """The SQL DATETIME type."""

    __visit_name__ = "DATETIME"


class DATE(Date):

    """The SQL DATE type."""

    __visit_name__ = "DATE"


class TIME(Time):

    """The SQL TIME type."""

    __visit_name__ = "TIME"


class TEXT(Text):

    """The SQL TEXT type."""

    __visit_name__ = "TEXT"


class CLOB(Text):

    """The CLOB type.

    This type is found in Oracle and Informix.
    """

    __visit_name__ = "CLOB"


class VARCHAR(String):

    """The SQL VARCHAR type."""

    __visit_name__ = "VARCHAR"


class NVARCHAR(Unicode):

    """The SQL NVARCHAR type."""

    __visit_name__ = "NVARCHAR"


class CHAR(String):

    """The SQL CHAR type."""

    __visit_name__ = "CHAR"


class NCHAR(Unicode):

    """The SQL NCHAR type."""

    __visit_name__ = "NCHAR"


class BLOB(LargeBinary):

    """The SQL BLOB type."""

    __visit_name__ = "BLOB"


class BINARY(_Binary):

    """The SQL BINARY type."""

    __visit_name__ = "BINARY"


class VARBINARY(_Binary):

    """The SQL VARBINARY type."""

    __visit_name__ = "VARBINARY"


class BOOLEAN(Boolean):

    """The SQL BOOLEAN type."""

    __visit_name__ = "BOOLEAN"


class NullType(TypeEngine):

    """An unknown type.

    :class:`.NullType` is used as a default type for those cases where
    a type cannot be determined, including:

    * During table reflection, when the type of a column is not recognized
      by the :class:`.Dialect`
    * When constructing SQL expressions using plain Python objects of
      unknown types (e.g. ``somecolumn == my_special_object``)
    * When a new :class:`_schema.Column` is created,
      and the given type is passed
      as ``None`` or is not passed at all.

    The :class:`.NullType` can be used within SQL expression invocation
    without issue, it just has no behavior either at the expression
    construction level or at the bind-parameter/result processing level.
    :class:`.NullType` will result in a :exc:`.CompileError` if the compiler
    is asked to render the type itself, such as if it is used in a
    :func:`.cast` operation or within a schema creation operation such as that
    invoked by :meth:`_schema.MetaData.create_all` or the
    :class:`.CreateTable`
    construct.

    """

    __visit_name__ = "null"

    _isnull = True

    hashable = False

    def literal_processor(self, dialect):
        def process(value):
            return "NULL"

        return process

    class Comparator(TypeEngine.Comparator):
        def _adapt_expression(self, op, other_comparator):
            if isinstance(
                other_comparator, NullType.Comparator
            ) or not operators.is_commutative(op):
                return op, self.expr.type
            else:
                return other_comparator._adapt_expression(op, self)

    comparator_factory = Comparator


class MatchType(Boolean):
    """Refers to the return type of the MATCH operator.

    As the :meth:`.ColumnOperators.match` is probably the most open-ended
    operator in generic SQLAlchemy Core, we can't assume the return type
    at SQL evaluation time, as MySQL returns a floating point, not a boolean,
    and other backends might do something different.    So this type
    acts as a placeholder, currently subclassing :class:`.Boolean`.
    The type allows dialects to inject result-processing functionality
    if needed, and on MySQL will return floating-point values.

    .. versionadded:: 1.0.0

    """


NULLTYPE = NullType()
BOOLEANTYPE = Boolean()
STRINGTYPE = String()
INTEGERTYPE = Integer()
MATCHTYPE = MatchType()

_type_map = {
    int: Integer(),
    float: Float(),
    bool: BOOLEANTYPE,
    decimal.Decimal: Numeric(),
    dt.date: Date(),
    dt.datetime: DateTime(),
    dt.time: Time(),
    dt.timedelta: Interval(),
    util.NoneType: NULLTYPE,
}

if util.py3k:
    _type_map[bytes] = LargeBinary()  # noqa
    _type_map[str] = Unicode()
else:
    _type_map[unicode] = Unicode()  # noqa
    _type_map[str] = String()

_type_map_get = _type_map.get


def _resolve_value_to_type(value):
    _result_type = _type_map_get(type(value), False)
    if _result_type is False:
        # use inspect() to detect SQLAlchemy built-in
        # objects.
        insp = inspection.inspect(value, False)
        if (
            insp is not None
            and
            # foil mock.Mock() and other impostors by ensuring
            # the inspection target itself self-inspects
            insp.__class__ in inspection._registrars
        ):
            raise exc.ArgumentError(
                "Object %r is not legal as a SQL literal value" % value
            )
        return NULLTYPE
    else:
        return _result_type


# back-assign to type_api
type_api.BOOLEANTYPE = BOOLEANTYPE
type_api.STRINGTYPE = STRINGTYPE
type_api.INTEGERTYPE = INTEGERTYPE
type_api.NULLTYPE = NULLTYPE
type_api.MATCHTYPE = MATCHTYPE
type_api.INDEXABLE = Indexable
type_api._resolve_value_to_type = _resolve_value_to_type
TypeEngine.Comparator.BOOLEANTYPE = BOOLEANTYPE
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