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django-filemaker documentation

Pythonic FileMaker® access and FileMaker layout to Django model mapping.

django-filemaker provides a framework for basic interaction with a
FileMaker® database via its web XML publisher interface, and a simple model
style formulation to retrieve objects from FileMaker® and map them into Django
model instances.


Quickstart

Create a FileMakerModel:

from django.contrib.flatpages.models import FlatPage
from django.contrib.sites.models import Site
from filemaker import fields, FileMakerModel


class FileMakerFlatPage(FileMakerModel):

    # The first argument to a FileMaker field should be the field name for
    # that item on the FileMaker layout
    pk = fields.IntegerField('zpkFlatpageID')
    url = fields.CharField('Url_FileMaker_Field')
    title = fields.CharField('Title_FileMaker_Field')
    content = fields.CharField('Content_FileMaker_Field')
    # You can pass in a default value to any field
    template_name = fields.CharField(
        'Template_Name_Field', default='flatpages/default.html')
    registration_required = fields.BooleanField(
        'Registration_Required_Field', default=False)
    sites = fields.ModelListField('SITES', model=FileMakerSite)

    meta = {
        'connection': {
            'url': 'http://user:password@example.com/',
            'db': 'Db_Name',
            'layout': 'Layout_Name',
        },
        'model': FlatPage,
        'pk_name': 'pk',
    }

class FileMakerSite(FileMakerModel):
    # On related fields we specify the relative field to the field name
    # specified on the calling model (FileMakerFlatPage), unless the
    # calling model uses the special '+self' value which passes the layout
    # of that model to the sub model
    domain = fields.CharField('Domain_field')
    name = fields.CharField('Name_Field')

    meta = {
        'model': Site,
        # abstract here means it is a child of an actual FileMaker layout
        'abstract': True,
    }





Query FileMaker for instances of your model, and convert them to django
instances using the to_django method:

>>> # The Django style methods will convert field names
>>> FlatPage.objects.count() == 0
True
>>> fm_page = FileMakerFlatPage.objects.get(pk=1)
>>> fm_page.to_django()
<FlatPage: pk=1>
>>> FlatPage.objects.count() == 1
True





You can also use the FileMaker style manager methods to query FileMaker, these
return the result as a filemaker.parser.FMXMLObject:

>>> FileMakerFlatPage.objects.find(zpkFlatpageID=1)
<FMXMLObject: ...>
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Managers


The raw FileMaker manager


	
class filemaker.manager.RawManager(url, db, layout, response_layout=None, **kwargs)[source]

	The raw manager allows you to query the FileMaker web interface.

Most manager methods (the exceptions being the committing methods;
find, find_all, edit, new, and delete) are chainable,
enabling usage like

manager = RawManager(...)
manager = manager.filter(field=value).add_sort_param('some_field')
results = manager.find_all()






	
__init__(url, db, layout, response_layout=None, **kwargs)[source]

	



	Parameters:	
	url – The URL to access the FileMaker server. This should contain
any authorization credentials. If a path is not provided (e.g. no
trailing slash, like http://username:password@192.168.1.2) then
the default path of /fmi/xml/fmresultset.xml will be used.

	db – The database name to access (sets the -db parameter).

	layout – The layout to use (sets the -lay parameter).

	response_layout – (Optional) The layout to use (sets the
-lay.response parameter).














	
add_db_param(field, value, op=None)[source]

	Adds an arbitrary parameter to the query to be performed. An optional
operator parameter may be specified which will add an additional field
to the parameters. e.g. .add_db_param('foo', 'bar') sets the
parameter ...&foo=bar&..., .add_db_param('foo', 'bar', 'gt')
sets ...&foo=bar&foo.op=gt&....





	Parameters:	
	field – The field to query on.

	value – The query value.

	op – (Optional) The operator to use for this query.














	
add_sort_param(field, order=u'ascend', priority=0)[source]

	Add a sort field to the query.





	Parameters:	
	field – The field to sort on.

	order – (Optional, defaults to ascend) The direction to
sort, one of ascending or descending.

	priority – (Optional, defaults to 0) the order to apply
this sort in if multiple sort fields are specified.














	
delete(**kwargs)[source]

	Deletes a record using the -delete command. This method
internally calls _commit and is not chainable.

You should have either called the set_record_id() and/or
set_modifier_id() methods on the manager, or passed in
RECORDID or MODID as params.





	Parameters:	**kwargs – Any additional parameters to pass into the URL.


	Return type:	filemaker.parser.FMXMLObject










	
edit(**kwargs)[source]

	Updates a record using the -edit command. This method
internally calls _commit and is not chainable.

You should have either called the set_record_id() and/or
set_modifier_id() methods on the manager, or passed in
RECORDID or MODID as params.





	Parameters:	**kwargs – Any additional parameters to pass into the URL.


	Return type:	filemaker.parser.FMXMLObject










	
find(**kwargs)[source]

	Performs the -find command. This method internally calls _commit
and is not chainable.





	Parameters:	**kwargs – Any additional fields to search on, which will be
passed directly into the URL parameters.


	Return type:	filemaker.parser.FMXMLObject










	
find_all(**kwargs)[source]

	Performs the -findall command to return all records. This method
internally calls _commit and is not chainable.





	Parameters:	**kwargs – Any additional URL parameters.


	Return type:	filemaker.parser.FMXMLObject










	
new(**kwargs)[source]

	Creates a new record using the -new command. This method
internally calls _commit and is not chainable.





	Parameters:	**kwargs – Any additional parameters to pass into the URL.


	Return type:	filemaker.parser.FMXMLObject










	
set_group_size(max)[source]

	Set the group size to return from FileMaker using the -max.

This is defaulted to 50 when the manager is initialized.





	Parameters:	max (integer) – The number of records to return.










	
set_logical_operator(op)[source]

	Set the logical operator to be used for this query using the -op
parameter.





	Parameters:	op – Must be one of and or or.










	
set_modifier_id(modid)[source]

	Sets the -modid parameter.





	Parameters:	modid – The modifier ID to set.










	
set_record_id(recid)[source]

	Sets the -recid parameter.





	Parameters:	recid – The record ID to set.










	
set_script(name, option=None)[source]

	Sets the name of the filemaker script to use





	Parameters:	
	name – The name of the script to use.

	option – (Optional) Can be one of presort or prefind.














	
set_skip_records(skip)[source]

	The number of records to skip when retrieving records from FileMaker
using the -skip parameter.





	Parameters:	skip (integer) – The number of records to skip.
















The FMXMLObject response


	
class filemaker.parser.FMXMLObject(data)[source]

	A python container container for results returned from a FileMaker request.

The following attributes are provided:


	
data

	Contains the raw XML data returned from filemaker.






	
errorcode

	Contains the errorcode returned from FileMaker. Note that if this
value is not zero when the data is parsed at instantiation, then a
filemaker.exceptions.FileMakerServerError will be raised.






	
product

	A dictionary containing the FileMaker product details returned from
the server.






	
database

	A dictionary containing the FileMaker database information returned
from the server.






	
metadata

	A dictionary containing any metadata returned by the FileMaker server.






	
resultset

	A list containing any results returned from the FileMaker server as
FMDocument instances.






	
field_names

	A list of field names returned by the server.






	
target

	The target class used by lxml to parse the XML response from the
server. By default this is an instance of FMXMLTarget, but
this can be overridden in subclasses.










	
class filemaker.parser.FMDocument[source]

	A dictionary subclass for containing a FileMaker result whose keys can
be accessed as attributes.








The FileMakerModel Manager


	
class filemaker.manager.Manager(cls)[source]

	A manager for use with filemaker.base.FileMakerModel classes.
Inherits from the RawManager, but adds some conveniences and
field mapping methods for use with
filemaker.base.FileMakerModel sub-classes.

This manager can be treated as an iterator returning instances of the
relavent filemaker.base.FileMakerModel sub-class returned from
the FileMaker server. It also supports slicing etc., although negative
indexing is unsupported.


	
__init__(cls)[source]

	



	Parameters:	cls – The filemaker.base.FileMakerModel sub-class to
use this manager with. It is expected that the model meta
dictionary will have a connection key to a dictionary with
values for url, db, and layout.










	
all()[source]

	A no-op returning a clone of the current manager






	
count()[source]

	Returns the number of results returned from FileMaker for this query.






	
filter(**kwargs)[source]

	Filter the queryset by model fields. Model field names are passed in as
arguments rather than FileMaker fields.

Queries spanning relationships can be made using a __, and
operators can be specified at the end of the query. e.g. Given a model:

class Foo(FileMakerModel):
    beans = fields.IntegerField('FM_Beans')

    meta = {
        'abstract': True,
        ...
    }

class Bar(FileMakerModel):
    foo = fields.ModelField('BAR_Foo', model=Foo)
    num = models.IntegerField('FM_Num'))

    meta = {
        'connection': {...},
        ...
    }





To find all instances of a Bar with num == 4:

Bar.objects.filter(num=4)





To find all instances of Bar with num < 4:

Bar.objects.filter(num__lt=4)





To Find all instance of Bar with a Foo with beans == 4:

Bar.objects.filter(foo__beans=4)





To Find all instance of Bar with a Foo with beans > 4:

Bar.objects.filter(foo__beans__gt=4)





The filter method is also chainable so you can do:

Bar.objects.filter(num=4).filter(foo__beans=4)









	Parameters:	**kwargs – The fields and values to filter on.










	
get(**kwargs)[source]

	Returns the first item found by filtering the queryset by **kwargs.
Will raise the DoesNotExist exception on the managers model class
if no items are found, however, unlike the Django ORM, will silently
return the first result if multiple results are found.





	Parameters:	**kwargs – Field and value queries to be passed to
filter()










	
order_by(*args)[source]

	Add an ordering to the queryset with respect to a field.

If the field name is prepended by a - that field will be sorted in
reverse. Multiple fields can be specified.

This method is also chainable so you can do, e.g.:

Foo.objects.filter(foo='bar').order_by('qux').filter(baz=1)









	Parameters:	*args – The field names to order by.










	
preprocess_resultset(resultset)[source]

	This is a hook you can override on a manager to pre-process a resultset
from FileMaker before the data is converted into model instances.





	Parameters:	resultset – The resultset attribute of the
filemaker.parser.FMXMLObject returned from FileMaker
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FileMakerModels


	
class filemaker.base.FileMakerModel[source]

	FileMakerModel objects provide a way to map FileMaker layouts to
Django models, providing validation, and query methods.

They provide a simple field based API similar to the Django model interface.


	
to_dict()[source]

	The to_dict() method serializes the FileMaker model hierarchy
represented by this model instance to a dictionary structure.






	
to_django()[source]

	The to_django() converts this FileMaker model instance into
an instance of the Django model specified by the model value of the
classes meta dictionary.






	
meta

	the meta dictionary on a FileMaker model class is similar to
the Meta class on a Django model. See The meta dictionary,
below, for a full list of options.










The meta dictionary

The meta dictionary on a model is equivalent to the Meta class on a
Django model. The meta dictionary may contain any of the following keys.


	connection:

	For the base model to be queried from a FileMaker layout, this
should contain a connection dictionary with url, db, and
layout fields (and an optional response_layout field).

	model:

	The Django model class that this FileMakerModel maps to.

	pk_name:

	The field name on the FileMakerModel that maps to the
Django model pk field. By default this is id or pk
whichever field is present.

	django_pk_name:

	The django pk field name. This should almost never need to be
changed unless you’re doing (very) weird things with your Django models.

	django_field_map:

	An optional dictionary mapping fields on the FileMakerModel
to fields on the Django model. By default the names are mapped
one-to-one between the two.

	abstract:

	If this is set to True it denotes that the model is a subsection of
the layout fields, or a list-field on the layout, i.e. this model
doesn’t specify a connection but is connected to one that does by
one or more filemaker.fields.ModelField or
filemaker.fields.ModelListField instances.

	to_many_action:

	If this is set to clear, the default, then when converting
FileMakerModel instances to Django instances, existing
many-to-many relations will be cleared before being re-added.

	ordering:

	Does what it says on the tin. id by default.

	default_manager:

	The default manager class to use for the model. This is
filemaker.manager.Manager by default.

	related and many_related:

	These contain reverse entries for
filemaker.fields.ModelField or
filemaker.fields.ModelListField instances on other models
pointing back to the current model.






Declaring fields

Fields are declared exactly as with Django models, the exception being that
FileMaker fields are used. Field names should either have the same name as
their Django model counterparts, unless you are using the django_field_map
attribute of the meta dictionary. For example, we could write a
FileMakerModel mapping to the Django FlatPage model as the following:

from django.contrib.flatpages.models import FlatPage
from django.contrib.sites.models import Site
from filemaker import FileMakerModel, fields

class FileMakerSite(FileMakerModel):
    d = fields.CharField('FM_domain')
    n = fields.CharField('FM_name')

    meta = {
        'model': Site,
        'abstract': True,
        'django_field_map': {
            'd': 'domain',
            'n': 'name',
        },
    }

class FileMakerFlatPage(FileMakerModel):

    url = fields.CharField('FM_url')
    title = fields.CharField('FM_title')
    content = fields.CharField('FM_content', default='')
    enable_comments = fields.BooleanField('FM_enable_comments')
    template_name = fields.CharField('FM_template_name')
    registration_required = fields.BooleanField('FM_registration_required')
    sites = fields.ModelListField('SITES', model=FileMakerSite)

    meta = {
        'connection': {
            'url': 'http://user:pass@192.168.0.2',
            'db': 'main',
            'layout': 'flatpages',
        },
        'model': FlatPage,
    }





Here we have used different field names on the FileMakerSite model, and
re-mapped them to the Django Site. We have here assumed a FileMaker layout
structure something like:

- FM_url: The URL for the flatpage.
  FM_title: The title of the flatpage.
  FM_content: The content for the flatpage.
  FM_enable_comments: ...
  FM_template_name: ...
  FM_registration_required: ...
  SITES:
      - FM_domain: The domain of the site.
        FM_name: The name of the site
      - FM_domain: ...
        FM_name: ...
      - ...
- FM_url: ...
  FM_title: ...
  ...
- ...





For a full list of field type see the FileMakerField reference.




Instantiating a model instance

Models can be instantiated from a FileMaker result by passing a
filemaker.parser.FMDocument from the
filemaker.parser.FMXMLObject.resultset attribute of an
filemaker.parser.FMXMLObject as the first argument. This is how the
filemaker.manager.Manager.get() and
filemaker.manager.Manager.filter() methods generate a list of objects
internally.

Alternatively you can construct an instance by passing any number of fields
names as keyword arguments. So for our FileMakerFlatPage above we could do:

>>> flat_page = FileMakerFlatPage(
        enable_comments=False, registration_required=False, url='/')
>>> flat_page.title = 'Home'
>>> flat_page.content = 'Testing, testing, 1, 2, 3.'
...





Validation is performed as fields are set, e.g.:

>>> flat_page = FileMakerFlatPage(sites='i-should-be-a-list')
FileMakerValidationError: ...
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Fields

Fields provide the data coersion and validation when pulling data from
FileMaker. All fields should inherit from the BaseFileMakerField.


	
class filemaker.fields.BaseFileMakerField(fm_attr=None, *args, **kwargs)

	This is the base implementation of a field. It should not be used directly,
but should be inherited by every FileMaker field class.





	Parameters:	
	fm_attr – The attribute on the FileMaker layout that this field
relates to. If none is given then the field name used on the
FileMakerModel will be substituted.

	**kwargs – And keyword arguments are attached as attributes to the
field instance, or used to override base attributes.









Aside from the fm_attr following attributes are defined by the base
field:


	
null

	Determines whether this field is allowed to take a None value.






	
null_values

	The values that will be treated as null, by default the empty
string '' and None.






	
default

	The default value to use for this field if none is given.






	
validators

	A list of functions that take a single argument that will be used to
validate the field. Compatible with Django’s field validators.






	
min

	Specifies the minimum value this field can take.






	
max

	Specifies the maximum value this field can take.






	
coerce(self, value)

	Takes a value and either returns the value coerced into the required
type for the field or raises a
filemaker.exceptions.FileMakerValidationError with an
explanatory message. This method is called internally by the private
_coerce method during validation.






	
to_django(self, *args, **kwargs)

	Does any processing on the fields’ value required before it can be
passed to a Django model. By default this just returns self.value.





The current value of a FileMaker field is available using the value
attribute.






FileMakerField reference

The following fields are provided by Django filemaker.


	
class filemaker.fields.BaseFileMakerField(fm_attr=None, *args, **kwargs)[source]

	The base class that all FileMaker fields should inherit from.

Sub-classes should generally override the coerce method which takes a
value and should return it in the appropriate format.






	
class filemaker.fields.BooleanField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a boolean.





	Parameters:	map – An optional dictionary mapping that maps values to their
Boolean counterparts.










	
class filemaker.fields.BytesField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a bytestring instance






	
class filemaker.fields.CharField(fm_attr=None, *args, **kwargs)[source]

	An alias for UnicodeField.






	
class filemaker.fields.CommaSeparatedIntegerField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates a comma separated list of integers






	
class filemaker.fields.CommaSeparratedIntegerField(*args, **kwargs)[source]

	Alternate (misspelled) name for CommaSeparatedIntegerField


Deprecated since version 0.1.1: This field class is deprecated as of 0.1.1 and will disappear in 0.2.0.
Use CommaSeparatedIntegerField instead.








	
class filemaker.fields.CurrencyField(fm_attr=None, *args, **kwargs)[source]

	A decimal field that uses 2 decimal places and strips off any currency
symbol from the start of it’s input.

Has a default minimum value of 0.00.






	
class filemaker.fields.DateField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a datetime.date instance.





	Parameters:	strptime – An optional strptime string to use if falling back to the
datetime.datetime.strptime method










	
class filemaker.fields.DateTimeField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a datetime.datetime instance.





	Parameters:	strptime – An optional strptime string to use if falling back to the
datetime.datetime.strptime method










	
class filemaker.fields.DecimalField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a decimal.Decimal object.





	Parameters:	decimal_places – (Optional) The number of decimal places to
truncate input to.










	
class filemaker.fields.EmailField(fm_attr=None, *args, **kwargs)[source]

	A CharField that vaidates that it’s input is a valid email
address.






	
class filemaker.fields.FileField(fm_attr=None, *args, **kwargs)[source]

	A field that downloads file data (e.g. from the FileMaker web interface).
The file will be saved with a filename that is the combination of the
hash of it’s contents, and the extension associated with the mimetype it
was served with.

Can be given an optional base_url with which the URL received from
FileMaker will be joined.





	Parameters:	
	retries – The number of retries to make when downloading the file in
case of errors. Defaults to 5.

	base_url – The URL with which to combine the url received from
FileMaker, empty by default.

	storage – The Django storage class to use when saving the file.
Defaults to the default storage class.














	
class filemaker.fields.FloatField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a float.






	
class filemaker.fields.GTINField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates it’s input is a valid
GTIN [https://en.wikipedia.org/wiki/Global_Trade_Item_Number].






	
class filemaker.fields.IPAddressField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates that it’s input is a valid IPv4
or IPv6 address.






	
class filemaker.fields.IPv4AddressField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates that it’s input is a valid IPv4
address.






	
class filemaker.fields.IPv6AddressField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates that it’s input is a valid IPv6
address.






	
class filemaker.fields.ImageField(fm_attr=None, *args, **kwargs)[source]

	A FileField that expects the mimetype of the received file to
be image/*.






	
class filemaker.fields.IntegerField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into an integer.






	
class filemaker.fields.ListField(fm_attr=None, *args, **kwargs)[source]

	A field that takes a list of values of other types.





	Parameters:	base_type – The base field type to use.










	
class filemaker.fields.ModelField(fm_attr=None, *args, **kwargs)[source]

	A field that provides a refernce to an instance of another filemaker model,
equivalent to a Django ForeignKey.





	Parameters:	model – The FileMaker model to reference.










	
class filemaker.fields.ModelListField(fm_attr=None, *args, **kwargs)[source]

	A fields that gives a reference to a list of models, equivalent to a
Django ManyToMany relation.





	Parameters:	model – The model class to reference.










	
class filemaker.fields.NullBooleanField(fm_attr=None, *args, **kwargs)[source]

	A BooleanField that also accepts a null value






	
class filemaker.fields.PercentageField(fm_attr=None, *args, **kwargs)[source]

	A DecimalField that ensures it’s input is between 0 and 100






	
class filemaker.fields.PositiveIntegerField(fm_attr=None, *args, **kwargs)[source]

	An IntegerField that ensures it’s input is 0 or greater.






	
class filemaker.fields.SlugField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates it’s input is a valid slug.
Will automatically slugify it’s input, by default.
Can also be passed a specific slugify function.


Note

If the custom slugify function would create a slug that would fail
a test by  django.core.validators.validate_slug it may be wise to
pass in a different or empty validators list.







	Parameters:	
	auto – Whether to slugify input. Defaults to True.

	slugify – The slugify function to use. Defaults to
django.template.defaultfilters.slugify.














	
class filemaker.fields.TextField(fm_attr=None, *args, **kwargs)[source]

	An alias for UnicodeField.






	
class filemaker.fields.ToManyField(fm_attr=None, *args, **kwargs)[source]

	An alias for ModelListField.






	
class filemaker.fields.ToOneField(fm_attr=None, *args, **kwargs)[source]

	An alias for ModelField






	
class filemaker.fields.URLField(fm_attr=None, *args, **kwargs)[source]

	A CharField that validates it’s input is a valid URL.






	
class filemaker.fields.UnicodeField(fm_attr=None, *args, **kwargs)[source]

	Coerces data into a unicode object on Python 2.x or a str object on
Python 3.x






	
class filemaker.fields.UploadedFileField(fm_attr=None, *args, **kwargs)[source]

	Takes the path of a file that has already been uploaded to storage and
generates a File instance from it.





	Parameters:	storage – An instance of the storage class to use












Creating custom fields

If your custom field only requires a simple validation check, then it is
easiest to override the validators list for a field by passing in a new list of
validators.

If you require more control over your field, you can subclass
BaseFileMakerField, or the field class that most closely resembles
your desired type. The two methods that you will likely wish to overwrite are
the BaseFileMakerField.coerce() method, and the
BaseFileMakerField.to_django() method.

BaseFileMakerField.coerce() is called by the private
_coerce method during validation. It should take a single value
parameter and either return an instance of the required type, or raise a
filemake.exceptions.FileMakerValidationError with an explanation of
why the value could not be coerced.

BaseFileMakerField.to_django() does any post processing on the
field required to render it suitable for passing into a Django field. By
default this method just returns the field instances’ current value.

As an example, if we wanted to have a field that took a string and added “from
FileMaker” to the end of it’s value we could do:

from filemaker.fields import CharField

class FromFileMakerCharField(CharField):

    def coerce(self, value):
        text = super(FromFileMakerCharField, self).coerce(value)
        return '{0} from FileMaker'.format(text)





If we wanted to remove the extra string before passing the value into a Django
model, we could add a BaseFileMakerField.to_django() method,
like so:

import re

from filemaker.fields import CharField

class FromFileMakerCharField(CharField):

    def coerce(self, value):
        text = super(FromFileMakerCharField, self).coerce(value)
        return '{0} from FileMaker'.format(text)

    def to_django(self):
        return re.sub(r' from FileMaker$', '', self.value)
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Exceptions


	
exception filemaker.exceptions.FileMakerError[source]

	This is the base exception related to FileMaker operations. All other
exceptions here inherit from it.






	
exception filemaker.exceptions.FileMakerValidationError(*args, **kwargs)[source]

	Raised when a FileMaker field fails validation. The same as Django’s
django.core.exceptions.ValidationError (from which it inherits).

When raised by a field, the field raising it will be available on the
exception as the field attribute.






	
exception filemaker.exceptions.FileMakerObjectDoesNotExist[source]

	Raised when no FileMakerModel instance matching a query is
found.

Every FileMakerModel has a sub-class of this as DoesNotExist
enabling you to catch exceptions raised by a specific model.






	
exception filemaker.exceptions.FileMakerConnectionError[source]

	Raised when an HTTP or other error is encountered when attempting to
connect to the FileMaker server.






	
exception filemaker.exceptions.FileMakerServerError(code=-1)[source]

	Indicates an error returned by FileMaker. This is raised by the result
parser and in turn by the FileMaker managers.

The exact FileMaker error code is available on the exception as the
code attribute, and the corresponding text representation of the error
is on the message attribute.
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  Source code for filemaker.parser

# -*- coding: utf-8 -*-
from __future__ import unicode_literals

import re
from collections import deque

from django.utils.encoding import force_text
from lxml import etree

from filemaker.exceptions import FileMakerServerError


[docs]class FMDocument(dict):
    '''
    A dictionary subclass for containing a FileMaker result whose keys can
    be accessed as attributes.
    '''

    def __getattr__(self, name):
        return self.get(name)

    def __setattr__(self, name, value):
        self[name] = value



class XMLNode(object):

    def __init__(self, name, attrs):
        self.name = name.replace(
            '{http://www.filemaker.com/xml/fmresultset}', '')
        self.attrs = attrs
        self.text = ''
        self.children = []

    def __getitem__(self, key):
        return self.attrs.get(key)

    def __setitem__(self, key, value):
        self.attrs[key] = value

    def __delitem__(self, key):
        del self.attrs[key]

    def add_child(self, element):
        self.children.append(element)

    def get_data(self):
        return self.text.strip() if hasattr(self.text, 'strip') else ''

    def get_elements(self, name=''):
        if not name:
            return self.children
        elements = []
        for element in self.children:
            if element.name == name:
                elements.append(element)
        return elements

    def get_element(self, name=''):
        if not name:
            return self.children[0]
        for element in self.children:
            if element.name == name:
                return element


class FMXMLTarget(object):

    def __init__(self):
        # It shouldn't make much difference unless you have massive
        # nested elements in a layout, but a deque should be faster than
        # a list here
        self.stack = deque()
        self.root = None

    def start(self, name, attrs):
        element = XMLNode(name, attrs)
        if self.stack:
            parent = self.stack[-1]
            parent.add_child(element)
        else:
            self.root = element
        self.stack.append(element)

    def end(self, name):
        self.stack.pop()

    def data(self, content):
        content = force_text(content)
        element = self.stack[-1]
        element.text += content

    def comment(self, text):  # pragma: no cover
        pass

    def close(self):
        root = self.root
        self.stack = deque()
        self.root = None
        return root


[docs]class FMXMLObject(object):
    '''
    A python container container for results returned from a FileMaker request.

    The following attributes are provided:

    .. py:attribute:: data

        Contains the raw XML data returned from filemaker.

    .. py:attribute:: errorcode

        Contains the ``errorcode`` returned from FileMaker. Note that if this
        value is not zero when the data is parsed at instantiation, then a
        :py:exc:`filemaker.exceptions.FileMakerServerError` will be raised.

    .. py:attribute:: product

        A dictionary containing the FileMaker product details returned from
        the server.

    .. py:attribute:: database

        A dictionary containing the FileMaker database information returned
        from the server.

    .. py:attribute:: metadata

        A dictionary containing any metadata returned by the FileMaker server.

    .. py:attribute:: resultset

        A list containing any results returned from the FileMaker server as
        :py:class:`FMDocument` instances.

    .. py:attribute:: field_names

        A list of field names returned by the server.

    .. py:attribute:: target

        The target class used by lxml to parse the XML response from the
        server. By default this is an instance of :py:class:`FMXMLTarget`, but
        this can be overridden in subclasses.
    '''

    target = FMXMLTarget()

    def __init__(self, data):
        self.data = data
        self.errorcode = -1
        self.product = {}
        self.database = {}
        self.metadata = {}
        self.resultset = []
        self.field_names = []
        self._parse_resultset()

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

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

    def _parse_xml(self):
        parser = etree.XMLParser(target=self.target)
        try:
            xml_obj = etree.XML(self.data, parser)
            if xml_obj.get_elements('ERRORCODE'):
                self.errorcode = \
                    int(xml_obj.get_elements('ERRORCODE')[0].get_data())
            else:
                self.errorcode = int(xml_obj.get_elements('error')[0]['code'])
        except (KeyError, IndexError, TypeError,
                ValueError, etree.XMLSyntaxError):
            raise FileMakerServerError(954)

        if self.errorcode == 401:
            # Object not found on filemaker so return None which we pick
            # up later as no objects having been found
            return
        if not self.errorcode == 0:
            raise FileMakerServerError(self.errorcode)

        return xml_obj

    def _parse_resultset(self):
        data = self._parse_xml()
        if data is None:
            self.resultset = []
            return
        self.product = data.get_element('product').attrs
        self.database = data.get_element('datasource').attrs
        definitions = data.get_element(
            'metadata').get_elements('field-definition')
        for definition in definitions:
            self.metadata[definition['name']] = definition.attrs
            self.field_names.append(definition['name'])
        results = data.get_element('resultset')
        for result in results.get_elements('record'):
            record = FMDocument()
            for column in result.get_elements('field'):
                field_name = column['name']
                column_data = None
                if column.get_element('data'):
                    column_data = column.get_element('data').get_data()
                if '::' in field_name:
                    sub_field, sub_name = field_name.split('::', 1)
                    if not sub_field in record:
                        record[sub_field] = FMDocument()
                    record[sub_field][sub_name] = column_data
                else:
                    record[field_name] = column_data
            record['RECORDID'] = int(result['record-id'])
            record['MODID'] = int(result['mod-id'])

            for sub_node in result.get_elements('relatedset'):
                sub_node_name = sub_node['table']
                try:
                    cnt = int(sub_node['count'])
                except (TypeError, ValueError):
                    cnt = 0
                if cnt > 0:
                    record[sub_node_name] = []
                for sub_result in sub_node.get_elements('record'):
                    sub_record = FMDocument()
                    for sub_column in sub_result.get_elements('field'):
                        field_name = re.sub(
                            r'^{0}::'.format(sub_node_name), '',
                            sub_column['name'])
                        if not sub_column.get_element('data'):
                            continue
                        column_data = sub_column.get_element('data').get_data()
                        if '::' in field_name:
                            sub_field, sub_name = field_name.split('::', 1)
                            if not sub_field in sub_record:
                                sub_record[sub_field] = FMDocument()
                            sub_record[sub_field][sub_name] = column_data
                        else:
                            sub_record[field_name] = column_data
                    sub_record['RECORDID'] = int(sub_result['record-id'])
                    sub_record['MODID'] = int(sub_result['mod-id'])
                    record[sub_node_name].append(sub_record)

            self.resultset.append(record)
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# -*- coding: utf-8 -*-
from __future__ import unicode_literals

from django.core.exceptions import ValidationError


__all__ = ['FileMakerError', 'FileMakerValidationError',
           'FileMakerObjectDoesNotExist', 'FileMakerConnectionError',
           'FileMakerServerError']


[docs]class FileMakerError(Exception):
    '''
    This is the base exception related to FileMaker operations. All other
    exceptions here inherit from it.
    '''
    pass



[docs]class FileMakerValidationError(FileMakerError, ValidationError):
    '''
    Raised when a FileMaker field fails validation. The same as Django's
    ``django.core.exceptions.ValidationError`` (from which it inherits).

    When raised by a field, the field raising it will be available on the
    exception as the ``field`` attribute.
    '''

    def __init__(self, *args, **kwargs):
        self.field = kwargs.pop('field', None)
        return super(FileMakerValidationError, self).__init__(*args, **kwargs)



[docs]class FileMakerObjectDoesNotExist(FileMakerError):
    '''
    Raised when no :py:class:`FileMakerModel` instance matching a query is
    found.

    Every :py:class:`FileMakerModel` has a sub-class of this as `DoesNotExist`
    enabling you to catch exceptions raised by a specific model.
    '''
    pass



[docs]class FileMakerConnectionError(FileMakerError):
    '''
    Raised when an HTTP or other error is encountered when attempting to
    connect to the FileMaker server.
    '''
    pass



[docs]class FileMakerServerError(FileMakerError):
    '''
    Indicates an error returned by FileMaker. This is raised by the result
    parser and in turn by the FileMaker managers.

    The exact FileMaker error code is available on the exception as the
    ``code`` attribute, and the corresponding text representation of the error
    is on the ``message`` attribute.
    '''

    error_codes = {
        -1: 'Unknown error',
        0: 'Non FileMaker error',
        1: 'User canceled action',
        2: 'Memory error',
        3: 'Command is unavailable (for example, wrong operating system, '
           'wrong mode, etc.)',
        4: 'Command is unknown',
        5: 'Command is invalid (for example, a Set Field script step does '
           'not have a calculation specified)',
        6: 'File is read-only',
        7: 'Running out of memory',
        8: 'Empty result',
        9: 'Insufficient privileges',
        10: 'Requested data is missing',
        11: 'Name is not valid',
        12: 'Name already exists',
        13: 'File or object is in use',
        14: 'Out of range',
        15: 'Can\'t divide by zero',
        16: 'Operation failed, request retry (for example, a user query)',
        17: 'Attempt to convert foreign character set to UTF-16 failed',
        18: 'Client must provide account information to proceed',
        19: 'String contains characters other than A-Z, a-z, 0-9 (ASCII)',
        100: 'File is missing',
        101: 'Record is missing',
        102: 'Field is missing',
        103: 'Relationship is missing',
        104: 'Script is missing',
        105: 'Layout is missing',
        106: 'Table is missing',
        107: 'Index is missing',
        108: 'Value list is missing',
        109: 'Privilege set is missing',
        110: 'Related tables are missing',
        111: 'Field repetition is invalid',
        112: 'Window is missing',
        113: 'Function is missing',
        114: 'File reference is missing',
        130: 'Files are damaged or missing and must be reinstalled',
        131: 'Language pack files are missing (such as template files)',
        200: 'Record access is denied',
        201: 'Field cannot be modified',
        202: 'Field access is denied',
        203: 'No records in file to print, or password doesn\'t allow print '
             'access',
        204: 'No access to field(s) in sort order',
        205: 'User does not have access privileges to create new records; '
             'import will overwrite existing data',
        206: 'User does not have password change privileges, or file is '
             'not modifiable',
        207: 'User does not have sufficient privileges to change database '
             'schema, or file is not modifiable',
        208: 'Password does not contain enough characters',
        209: 'New password must be different from existing one',
        210: 'User account is inactive',
        211: 'Password has expired',
        212: 'Invalid user account and/or password. Please try again',
        213: 'User account and/or password does not exist',
        214: 'Too many login attempts',
        215: 'Administrator privileges cannot be duplicated',
        216: 'Guest account cannot be duplicated',
        217: 'User does not have sufficient privileges to modify '
             'administrator account',
        300: 'File is locked or in use',
        301: 'Record is in use by another user',
        302: 'Table is in use by another user',
        303: 'Database schema is in use by another user',
        304: 'Layout is inMa use by another user',
        306: 'Record modification ID does not match',
        400: 'Find criteria are empty',
        401: 'No records matMach the request',
        402: 'Selected field is not a match field for a lookup',
        403: 'Exceeding maximum record limit for trial version of '
             'FileMaker(tm)) Pro',
        404: 'Sort order is invalid',
        405: 'Number of records specified exceeds number of records that '
             'can be omitted',
        406: 'Replace/Reserialize criteria are invalid',
        407: 'One or both match fields are missing (invalid relationship)',
        408: 'Specified field has inappropriate data type for this operation',
        409: 'Import order is invalid',
        410: 'Export order is invalid',
        412: 'Wrong version of FileMaker(tm) Pro used to recover file',
        413: 'Specified field has inappropriate field type',
        414: 'Layout cannot display the result',
        415: 'Related Record Required',
        500: 'Date value does not meet validation entry options',
        501: 'Time value does not meet validation entry options',
        502: 'Number value does not meet validation entry options',
        503: 'Value in field is not within the range specified in '
             'validation entry options',
        504: 'Value in field is not unique as required in validation '
             'entry options',
        505: 'Value in field is not an existing value in the database '
             'file as required in validation entry options',
        506: 'Value in field is not listed on the value list specified '
             'in validation entry option',
        507: 'Value in field failed calculation test of validation entry '
             'option',
        508: 'Invalid value entered in Find mode',
        509: 'Field requires a valid value',
        510: 'Related value is empty or unavailable',
        511: 'Value in field exceeds maximum number of allowed characters',
        600: 'Print error has occurred',
        601: 'Combined header and footer exceed one page',
        602: 'Body doesn\'t fit on a page for current column setup',
        603: 'Print connection lost',
        700: 'File is of the wrong file type for import',
        706: 'EPSF file has no preview image',
        707: 'Graphic translator cannot be found',
        708: 'Can\'t import the file or need color monitor support to '
             'import file',
        709: 'QuickTime movie import failed',
        710: 'Unable to update QuickTime file reference because the '
             'database file is read-only',
        711: 'Import translator cannot be found',
        714: 'Password privileges do not allow the operation',
        715: 'Specified Excel worksheet or named range is missing',
        716: 'A SQL query using DELETE, INSERT, or UPDATE is not allowed '
             'for ODBC import',
        717: 'There is not enough XML/XSL information to proceed with the '
             'import or export',
        718: 'Error in parsing XML file (from Xerces)',
        719: 'Error in transforming XML using XSL (from Xalan)',
        720: 'Error when exporting; intended format does not support '
             'repeating fields',
        721: 'Unknown error occurred in the parser or the transformer',
        722: 'Cannot import data into a file that has no fields',
        723: 'You do not have permission to add records to or modify '
             'records in the target table',
        724: 'You do not have permission to add records to the target table',
        725: 'You do not have permission to modify records in the '
             'target table',
        726: 'There are more records in the import file than in the '
             'target table. Not all records were imported',
        727: 'There are more records in the target table than in the '
             'import file. Not all records were updated',
        729: 'Errors occurred during import. Records could not be imported',
        730: 'Unsupported Excel version. (Convert file to Excel 7.0 '
             '(Excel 95), Excel 97, 2000, or XP format and try again)',
        731: 'The file you are importing from contains no data',
        732: 'This file cannot be inserted because it contains other files',
        733: 'A table cannot be imported into itself',
        734: 'This file type cannot be displayed as a picture',
        735: 'This file type cannot be displayed as a picture. It will be '
             'inserted and displayed as a file 800 Unable to create file '
             'on disk',
        801: 'Unable to create temporary file on System disk',
        802: 'Unable to open file',
        803: 'File is single user or host cannot be found',
        804: 'File cannot be opened as read-only in its current state',
        805: 'File is damaged; use Recover command',
        806: 'File cannot be opened with this version of FileMaker(tm) Pro',
        807: 'File is not a FileMaker(tm) Pro file or is severely damaged',
        808: 'Cannot open file because access privileges are damaged',
        809: 'Disk/volume is full',
        810: 'Disk/volume is locked',
        811: 'Temporary file cannot be opened as FileMaker(tm) Pro file',
        813: 'Record Synchronization error on network',
        814: 'File(s) cannot be opened because maximum number is open',
        815: 'Couldn\'t open lookup file',
        816: 'Unable to convert file',
        817: 'Unable to open file because it does not belong to this solution',
        819: 'Cannot save a local copy of a remote file',
        820: 'File is in the process of being closed',
        821: 'Host forced a disconnect',
        822: 'FMI files not found; reinstall missing files',
        823: 'Cannot set file to single-user, guests are connected',
        824: 'File is damaged or not a FileMaker(tm) file',
        900: 'General spelling engine error',
        901: 'Main spelling dictionary not installed',
        902: 'Could not launch the Help system',
        903: 'Command cannot be used in a shared file',
        904: 'Command can only be used in a file hosted under '
             'FileMaker(tm) Server',
        905: 'No active field selected; command can only be used if there '
             'is an active field',
        920: 'Can\'t initialize the spelling engine',
        921: 'User dictionary cannot be loaded for editing',
        922: 'User dictionary cannot be found',
        923: 'User dictionary is read-only',
        951: 'An unexpected error occurred (returned only by '
             'web-published databases)',
        954: 'Unsupported XML grammar (returned only by '
             'web-published databases)',
        955: 'No database name (returned only by web-published databases)',
        956: 'Maximum number of database sessions exceeded (returned '
             'only by web-published databases)',
        957: 'Conflicting commands (returned only by web-published databases)',
        958: 'Parameter missing (returned only by web-published databases)',
        971: 'The user name is invalid',
        972: 'The password is invalid',
        973: 'The database is invalid',
        974: 'Permission Denied',
        975: 'The field has restricted access',
        976: 'Security is disabled',
        977: 'Invalid client IP address',
        978: 'The number of allowed guests has been exceeded',
        1200: 'Generic calculation error',
        1201: 'Too few parameters in the function',
        1202: 'Too many parameters in the function',
        1203: 'Unexpected end of calculation',
        1204: 'Number, text constant, field name or "(" expected',
        1205: 'Comment is not terminated with "*/"',
        1206: 'Text constant must end with a quotation mark',
        1207: 'Unbalanced parenthesis',
        1208: 'Operator missing, function not found or "(" not expected',
        1209: 'Name (such as field name or layout name) is missing',
        1210: 'Plug-in function has already been registered',
        1211: 'List usage is not allowed in this function',
        1212: 'An operator (for example, +, -, *) is expected here',
        1213: 'This variable has already been defined in the Let function',
        1214: 'AVERAGE, COUNT, EXTEND, GETREPETITION, MAX, MIN, NPV, '
              'STDEV, SUM and GETSUMMARY: expression found where a field '
              'alone is needed',
        1215: 'This parameter is an invalid Get function parameter',
        1216: 'Only Summary fields allowed as first argument in GETSUMMARY',
        1217: 'Break field is invalid',
        1218: 'Cannot evaluate the number',
        1219: 'A field cannot be used in its own formula',
        1220: 'Field type must be normal or calculated',
        1221: 'Data type must be number, date, time, or timestamp',
        1222: 'Calculation cannot be stored',
        1223: 'The function referred to does not exist',
        1400: 'ODBC driver initialization failed; make sure the ODBC '
              'drivers are properly installed',
        1401: 'Failed to allocate environment (ODBC)',
        1402: 'Failed to free environment (ODBC)',
        1403: 'Failed to disconnect (ODBC)',
        1404: 'Failed to allocate connection (ODBC)',
        1405: 'Failed to free connection (ODBC)',
        1406: 'Failed check for SQL API (ODBC)',
        1407: 'Failed to allocate statement (ODBC)',
        1408: 'Extended error (ODBC)',
    }

    def __init__(self, code=-1):
        if not code in self.error_codes:
            code = -1
        self.message = 'FileMaker Error: {0}: {1}'.format(
            code, self.error_codes.get(code))

    def __str__(self):
        return self.message
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  Source code for filemaker.base

# -*- coding: utf-8 -*-
from __future__ import unicode_literals

from copy import deepcopy

from django.db.models import FieldDoesNotExist, ForeignKey, ManyToManyField
from django.utils import six

from filemaker.exceptions import FileMakerObjectDoesNotExist

try:
    from functools import total_ordering
except ImportError:  # pragma: no cover
    # Python < 2.7
    def total_ordering(cls):  # NOQA
        'Class decorator that fills-in missing ordering methods'
        convert = {
            '__lt__': [('__gt__', lambda self, other: other < self),
                       ('__le__', lambda self, other: not other < self),
                       ('__ge__', lambda self, other: not self < other)],
            '__le__': [('__ge__', lambda self, other: other <= self),
                       ('__lt__', lambda self, other: not other <= self),
                       ('__gt__', lambda self, other: not self <= other)],
            '__gt__': [('__lt__', lambda self, other: other > self),
                       ('__ge__', lambda self, other: not other > self),
                       ('__le__', lambda self, other: not self > other)],
            '__ge__': [('__le__', lambda self, other: other >= self),
                       ('__gt__', lambda self, other: not other >= self),
                       ('__lt__', lambda self, other: not self >= other)]
        }
        if hasattr(object, '__lt__'):
            roots = [op for op in convert
                     if getattr(cls, op) is not getattr(object, op)]
        else:
            roots = set(dir(cls)) & set(convert)
        assert roots, 'must define at least one ordering operation: < > <= >='
        root = max(roots)       # prefer __lt __ to __le__ to __gt__ to __ge__
        for opname, opfunc in convert[root]:
            if opname not in roots:
                opfunc.__name__ = opname
                opfunc.__doc__ = getattr(int, opname).__doc__
                setattr(cls, opname, opfunc)
        return cls


class ManagerDescriptor(object):

    def __init__(self, manager):
        self.manager = manager

    def __get__(self, instance, type=None):
        if instance is not None:
            raise AttributeError(
                'Manager isn\'t accessible via {0} instances'.format(
                    type.__name__))
        return self.manager(type)


class BaseFileMakerModel(type):

    def __new__(cls, name, bases, attrs):
        from filemaker.fields import BaseFileMakerField
        from filemaker.manager import Manager
        super_new = super(BaseFileMakerModel, cls).__new__

        if name == 'NewBase' and attrs == {}:
            return super_new(cls, name, bases, attrs)

        meta_override = attrs.pop('meta', {})
        fields = []
        new_attrs = []
        new_attrs.append((
            'DoesNotExist',
            type(str('DoesNotExist'), (FileMakerObjectDoesNotExist,), {})
        ))
        for attr_name, attr_value in attrs.items():
            if isinstance(attr_value, BaseFileMakerField):
                attr_value.name = attr_name
                if attr_value.fm_attr is None:
                    attr_value.fm_attr = attr_name
                field = deepcopy(attr_value)
                fields.append((attr_name, field))
            else:
                new_attrs.append((attr_name, attr_value))
        fields = dict(fields)
        new_attrs.append(('_fields', fields))
        meta = {
            'connection': None,
            'pk_name':
            'id' if 'id' in fields else ('pk' if 'pk' in fields else None),
            'django_pk_name': 'pk',
            'django_model': None,
            'django_field_map': None,
            'abstract': False,
            'to_many_action': 'clear',
            'ordering': 'id' if 'id' in fields else None,
            'default_manager': Manager,
            'related': [],
            'many_related': [],
        }
        if isinstance(meta_override, dict):
            meta.update(meta_override)
        new_attrs.append(('_meta', meta))
        new_class = super_new(cls, name, bases, dict(new_attrs))
        new_class._attach_manager()
        new_class._process_fields()
        return new_class

    def _attach_manager(cls):

        from filemaker.manager import Manager

        if not cls._meta['abstract'] and cls._meta['connection']:
            setattr(cls, '_base_manager', ManagerDescriptor(Manager))
            setattr(
                cls,
                '_default_manager',
                ManagerDescriptor(cls._meta['default_manager'])
            )
            if not isinstance(getattr(
                    cls, 'objects', None), cls._meta['default_manager']):
                setattr(
                    cls,
                    'objects',
                    ManagerDescriptor(cls._meta['default_manager'])
                )

    def _process_fields(cls):
        for field in cls._fields.values():
            if hasattr(field, 'contribute_to_class'):
                field.contribute_to_class(cls)


@total_ordering
[docs]class FileMakerModel(six.with_metaclass(BaseFileMakerModel)):

    def __init__(self, fm_obj=None, **kwargs):
        self._fields = deepcopy(self._fields)
        self._meta = deepcopy(self._meta)

        def make_prop(field_name):

            def getter(self):
                return self._fields[field_name].value

            def setter(self, value):
                self._fields[field_name].value = value

            return property(getter, setter)

        for field_name, field in self._fields.items():
            field._value = field.default
            setattr(self.__class__, field_name, make_prop(field_name))
        if fm_obj is not None:
            for field_name, field in self._fields.items():
                value = deep_getattr(fm_obj, field.fm_attr)
                field.value = value
        else:
            for name, value in kwargs.items():
                setattr(self, name, value)
        self._fm_obj = fm_obj
        super(FileMakerModel, self).__init__()

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return False
        for field in self._fields:
            if not field in other._fields \
                    or not other._fields[field] == self._fields[field]:
                return False
        return True

    def __lt__(self, other):
        if not isinstance(other, self.__class__):
            raise TypeError('Cannot compare {0} to {1}'
                            .format(self.__class__, other.__class__))
        ordering = self._meta['ordering']
        if ordering is None:
            raise ValueError('You must specify a field to order by in meta')
        if ordering.startswith('-'):
            ordering = ordering[1:]
            return getattr(self, ordering) > getattr(other, ordering)
        return getattr(self, ordering) < getattr(other, ordering)

    def get_django_instance(self):
        if self._meta['pk_name']:
            pk = getattr(self, self._meta['pk_name'], None)
        else:
            pk = None
        manager = self._meta['model']._default_manager
        lookup = {self._meta['django_pk_name']: pk}
        if pk is not None and manager.filter(**lookup).exists():
            obj = manager.get(**lookup)
        elif pk is not None:
            obj = self._meta['model'](**lookup)
        else:
            obj = self._meta['model']()
        return obj

[docs]    def to_django(self, *args, **kwargs):
        from filemaker.fields import ModelField, ModelListField
        if self._meta.get('model', None) is None:
            return
        obj = self.get_django_instance()
        to_one_rels = []
        to_many_rels = []
        if self._meta['django_field_map']:
            for field, dj_field in self._meta['django_field_map']:
                if isinstance(self._fields[field], ModelListField):
                    to_many_rels.append((dj_field, self._fields[field]))
                elif isinstance(self._fields[field], ModelField):
                    to_one_rels.append((dj_field, self._fields[field]))
                else:
                    setattr(obj, dj_field,
                            self._fields[field].to_django())
        else:
            for field, instance in self._fields.items():
                if isinstance(instance, ModelListField):
                    to_many_rels.append((field, instance))
                elif isinstance(instance, ModelField):
                    to_one_rels.append((field, instance))
                else:
                    setattr(obj, field, instance.to_django())
        for field_name, field in to_one_rels:
            instance = field.to_django()
            setattr(obj, field_name, instance)
        if kwargs.get('save', True):
            obj.save()
        for field_name, field in to_many_rels:
            instances = field.to_django(save=False)
            try:
                obj._meta.get_field(field_name)
            except FieldDoesNotExist:
                # If we're here then this is a reverse relationship
                rel_field = None
                for model_field in field.model._meta['model']._meta.fields:
                    if isinstance(model_field, (ForeignKey, ManyToManyField)) \
                            and model_field.rel.to == obj.__class__:
                        rel_field = model_field.name
                        break
                if rel_field is not None:
                    if self._meta['to_many_action'] == 'clear':
                        field.model._meta['model']._default_manager.filter(
                            **{rel_field: obj}).delete()
                    [setattr(instance, rel_field, obj)
                        for instance in instances]
                [instance.save() for instance in instances]
            else:
                # This looks like a m2m on the obj
                manager = getattr(obj, field_name)
                if self._meta['to_many_action'] == 'clear':
                    manager.clear()
                [instance.save() for instance in instances]
                manager.add(*instances)
        return obj


[docs]    def to_dict(self, *args, **kwargs):
        from filemaker.fields import ModelField, ModelListField
        field_dict = {}
        for field, instance in self._fields.items():
            if isinstance(instance, ModelListField):
                field_dict[field] = \
                    [i.to_dict() for i in instance.value]
            elif isinstance(instance, ModelField):
                field_dict[field] = instance.value.to_dict()
            else:
                field_dict[field] = instance.value
        return field_dict




def deep_getattr(obj, attr):
    value = obj
    if not hasattr(attr, 'strip') or not attr.strip():
        raise ValueError('You must specify an attribute name')
    if attr.strip() == '+self':
        return value
    for sub_attr in attr.split('.'):
        try:
            value = getattr(value, sub_attr)
        except AttributeError:
            return None
    return value
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  Source code for filemaker.manager

# -*- coding: utf-8 -*-
from __future__ import unicode_literals

import copy
import re

import requests
from django.http import QueryDict
from django.utils import six
from urlobject import URLObject

from filemaker.exceptions import FileMakerConnectionError
from filemaker.parser import FMXMLObject


OPERATORS = {
    'exact': 'eq',
    'contains': 'cn',
    'startswith': 'bw',
    'endswith': 'ew',
    'gt': 'gt',
    'gte': 'gte',
    'lt': 'lt',
    'lte': 'lte',
    'neq': 'neq',
}


[docs]class RawManager(object):
    '''
    The raw manager allows you to query the FileMaker web interface.

    Most manager methods (the exceptions being the committing methods;
    ``find``, ``find_all``, ``edit``, ``new``, and ``delete``) are chainable,
    enabling usage like
    ::

        manager = RawManager(...)
        manager = manager.filter(field=value).add_sort_param('some_field')
        results = manager.find_all()
    '''

[docs]    def __init__(self, url, db, layout, response_layout=None, **kwargs):
        '''
        :param url: The URL to access the FileMaker server. This should contain
            any authorization credentials. If a path is not provided (e.g. no
            trailing slash, like ``http://username:password@192.168.1.2``) then
            the default path of ``/fmi/xml/fmresultset.xml`` will be used.
        :param db: The database name to access (sets the ``-db`` parameter).
        :param layout: The layout to use (sets the ``-lay`` parameter).
        :param response_layout: (*Optional*) The layout to use (sets the
            ``-lay.response`` parameter).
        '''
        self.url = URLObject(url).without_auth()
        self.url = self.url.with_path(
            self.url.path or '/fmi/xml/fmresultset.xml')
        self.auth = URLObject(url).auth
        self.params = QueryDict('', mutable=True)
        self.dbparams = QueryDict('', mutable=True)
        self.dbparams.update({
            '-db': db,
            '-lay': layout,
        })
        if response_layout:
            self.dbparams['-lay.response'] = response_layout
        self.params['-max'] = '50'


    def __repr__(self):
        return '<RawManager: {0} {1} {2}>'.format(
            self.url, self.dbparams, self.params)

    def _clone(self):
        return copy.copy(self)

[docs]    def set_script(self, name, option=None):
        '''
        Sets the name of the filemaker script to use

        :param name: The name of the script to use.
        :param option: (*Optional*) Can be one of ``presort`` or ``prefind``.
        '''
        mgr = self._clone()
        key = '-script'
        if option in ('prefind', 'presort'):
            key = '{0}.{1}'.format(key, option)
        mgr.params[key] = name
        return mgr


[docs]    def set_record_id(self, recid):
        '''
        Sets the ``-recid`` parameter.

        :param recid: The record ID to set.
        '''
        mgr = self._clone()
        mgr.params['-recid'] = recid
        return mgr


[docs]    def set_modifier_id(self, modid):
        '''
        Sets the ``-modid`` parameter.

        :param modid: The modifier ID to set.
        '''
        mgr = self._clone()
        mgr.params['-modid'] = modid
        return mgr


[docs]    def set_logical_operator(self, op):
        '''
        Set the logical operator to be used for this query using the ``-op``
        parameter.

        :param op: Must be one of ``and`` or ``or``.
        '''
        mgr = self._clone()
        if op in ('and', 'or'):
            mgr.params['-lop'] = op
        return mgr


[docs]    def set_group_size(self, max):
        '''
        Set the group size to return from FileMaker using the ``-max``.

        This is defaulted to 50 when the manager is initialized.

        :param integer max: The number of records to return.
        '''
        self.params['-max'] = max
        return self


[docs]    def set_skip_records(self, skip):
        '''
        The number of records to skip when retrieving records from FileMaker
        using the ``-skip`` parameter.

        :param integer skip: The number of records to skip.
        '''
        self.params['-skip'] = skip
        return self


[docs]    def add_db_param(self, field, value, op=None):
        '''
        Adds an arbitrary parameter to the query to be performed. An optional
        operator parameter may be specified which will add an additional field
        to the parameters. e.g. ``.add_db_param('foo', 'bar')`` sets the
        parameter ``...&foo=bar&...``, ``.add_db_param('foo', 'bar', 'gt')``
        sets ``...&foo=bar&foo.op=gt&...``.

        :param field: The field to query on.
        :param value: The query value.
        :param op: (*Optional*) The operator to use for this query.
        '''
        mgr = self._clone()
        mgr.params.appendlist(field, value)
        if op:
            mgr.params.appendlist('{0}.op'.format(field), op)
        return mgr


[docs]    def add_sort_param(self, field, order='ascend', priority=0):
        '''
        Add a sort field to the query.

        :param field: The field to sort on.
        :param order: (*Optional*, defaults to ``ascend``) The direction to
            sort, one of ``ascending`` or ``descending``.
        :param priority: (*Optional*, defaults to ``0``) the order to apply
            this sort in if multiple sort fields are specified.
        '''
        mgr = self._clone()
        mgr.params['-sortfield.{0}'.format(priority)] = field
        mgr.params['-sortorder.{0}'.format(priority)] = order
        return mgr


[docs]    def find(self, **kwargs):
        '''
        Performs the -find command. This method internally calls ``_commit``
        and is not chainable.

        :param \**kwargs: Any additional fields to search on, which will be
            passed directly into the URL parameters.
        :rtype: :py:class:`filemaker.parser.FMXMLObject`
        '''
        self.params.update(kwargs)
        return self._commit('find')


[docs]    def find_all(self, **kwargs):
        '''
        Performs the -findall command to return all records. This method
        internally calls ``_commit`` and is not chainable.

        :param \**kwargs: Any additional URL parameters.
        :rtype: :py:class:`filemaker.parser.FMXMLObject`
        '''
        self.params.update(kwargs)
        return self._commit('findall')


[docs]    def edit(self, **kwargs):
        '''
        Updates a record using the ``-edit`` command. This method
        internally calls ``_commit`` and is not chainable.

        You should have either called the :py:meth:`set_record_id` and/or
        :py:meth:`set_modifier_id` methods on the manager, or passed in
        ``RECORDID`` or ``MODID`` as params.

        :param \**kwargs: Any additional parameters to pass into the URL.
        :rtype: :py:class:`filemaker.parser.FMXMLObject`
        '''
        self.params.update(kwargs)
        return self._commit('edit')


[docs]    def new(self, **kwargs):
        '''
        Creates a new record using the ``-new`` command. This method
        internally calls ``_commit`` and is not chainable.

        :param \**kwargs: Any additional parameters to pass into the URL.
        :rtype: :py:class:`filemaker.parser.FMXMLObject`
        '''
        self.params.update(kwargs)
        return self._commit('new')


[docs]    def delete(self, **kwargs):
        '''
        Deletes a record using the ``-delete`` command. This method
        internally calls ``_commit`` and is not chainable.

        You should have either called the :py:meth:`set_record_id` and/or
        :py:meth:`set_modifier_id` methods on the manager, or passed in
        ``RECORDID`` or ``MODID`` as params.

        :param \**kwargs: Any additional parameters to pass into the URL.
        :rtype: :py:class:`filemaker.parser.FMXMLObject`
        '''
        self.params.update(kwargs)
        return self._commit('delete')


    def _commit(self, action):
        if 'RECORDID' in self.params and not '-recid' in self.params:
            self.params['-recid'] = self.params['RECORDID']
            del self.params['RECORDID']
        if 'MODID' in self.params and not '-modid' in self.params:
            self.params['-modid'] = self.params['MODID']
            del self.params['MODID']
        data = '&'.join([
            self.dbparams.urlencode(),
            self.params.urlencode(),
            '-{0}'.format(action),
        ])
        try:
            resp = requests.post(self.url, auth=self.auth, data=data)
            resp.raise_for_status()
        except requests.exceptions.RequestException as e:
            raise FileMakerConnectionError(e)
        return FMXMLObject(resp.content)



[docs]class Manager(RawManager):

    '''
    A manager for use with :py:class:`filemaker.base.FileMakerModel` classes.
    Inherits from the :py:class:`RawManager`, but adds some conveniences and
    field mapping methods for use with
    :py:class:`filemaker.base.FileMakerModel` sub-classes.

    This manager can be treated as an iterator returning instances of the
    relavent :py:class:`filemaker.base.FileMakerModel` sub-class returned from
    the FileMaker server. It also supports slicing etc., although negative
    indexing is unsupported.
    '''

[docs]    def __init__(self, cls):
        '''
        :param cls: The :py:class:`filemaker.base.FileMakerModel` sub-class to
            use this manager with. It is expected that the model ``meta``
            dictionary will have a ``connection`` key to a dictionary with
            values for ``url``, ``db``, and ``layout``.
        '''
        self.cls = cls
        super(Manager, self).__init__(**self.cls._meta.get('connection'))
        self._result_cache = None
        self._fm_data = None


    def __iter__(self):
        return self.iterator()

    def iterator(self):
        if not self._result_cache:
            self._result_cache = \
                self.preprocess_resultset(self._get_fm_data().resultset)
        for result in self._result_cache:
            yield self.cls(result)

    def __len__(self):
        return len(self._get_fm_data().resultset)

    def __getitem__(self, k):
        mgr = self
        if not isinstance(k, (slice,) + six.integer_types):
            raise TypeError
        assert ((not isinstance(k, slice) and (k >= 0))
                or (isinstance(k, slice) and (k.start is None or k.start >= 0)
                    and (k.stop is None or k.stop >= 0))), \
            'Negative indexing is not supported.'
        if isinstance(k, slice):
            if k.start:
                mgr = mgr.set_skip_records(k.start)
            if k.stop:
                mgr = mgr.set_group_size(k.stop - (k.start or 0))
        return list(mgr)[k]

    def __repr__(self):
        return '<{0} query with {1} records...>'.format(
            self.cls.__name__, len(self))

    def _get_fm_data(self):
        if self._fm_data is None:
            self._fm_data = self.find()
        return self._fm_data

    def _clone(self):
        mgr = super(Manager, self)._clone()
        mgr._result_cache = None
        mgr._fm_data = None
        return mgr

    def _resolve_fm_field(self, field):
        from filemaker.fields import ModelField
        parts = field.split('__')
        fm_attr_path = []
        klass = self.cls
        resolved_field = None
        for part in parts:
            try:
                klass = resolved_field.model if resolved_field else self.cls
            except AttributeError:
                raise ValueError('Cound not resolve field: {0}'.format(field))
            resolved_field = klass._fields.get(part)
            if resolved_field is None:
                raise ValueError('Cound not resolve field: {0}'.format(field))
            path = resolved_field.fm_attr.replace('.', '::')
            if not path == '+self' and not isinstance(
                    resolved_field, ModelField):
                fm_attr_path.append(path)
        return '::'.join(fm_attr_path)

[docs]    def preprocess_resultset(self, resultset):
        '''
        This is a hook you can override on a manager to pre-process a resultset
        from FileMaker before the data is converted into model instances.

        :param resultset: The ``resultset`` attribute of the
            :py:class:`filemaker.parser.FMXMLObject` returned from FileMaker
        '''
        return resultset


[docs]    def all(self):
        '''
        A no-op returning a clone of the current manager
        '''
        return self._clone()


[docs]    def filter(self, **kwargs):
        '''
        Filter the queryset by model fields. Model field names are passed in as
        arguments rather than FileMaker fields.

        Queries spanning relationships can be made using a ``__``, and
        operators can be specified at the end of the query. e.g. Given a model:
        ::

            class Foo(FileMakerModel):
                beans = fields.IntegerField('FM_Beans')

                meta = {
                    'abstract': True,
                    ...
                }

            class Bar(FileMakerModel):
                foo = fields.ModelField('BAR_Foo', model=Foo)
                num = models.IntegerField('FM_Num'))

                meta = {
                    'connection': {...},
                    ...
                }


        To find all instances of a ``Bar`` with ``num == 4``:
        ::

            Bar.objects.filter(num=4)

        To find all instances of ``Bar`` with ``num < 4``:
        ::

            Bar.objects.filter(num__lt=4)

        To Find all instance of ``Bar`` with a ``Foo`` with ``beans == 4``:
        ::

            Bar.objects.filter(foo__beans=4)

        To Find all instance of ``Bar`` with a ``Foo`` with ``beans > 4``:
        ::

            Bar.objects.filter(foo__beans__gt=4)

        The ``filter`` method is also chainable so you can do:
        ::

            Bar.objects.filter(num=4).filter(foo__beans=4)

        :param \**kwargs: The fields and values to filter on.
        '''
        mgr = self
        for k, v in kwargs.items():
            operator = 'eq'
            for op, code in OPERATORS.items():
                if k.endswith('__{0}'.format(op)):
                    k = re.sub(r'__{0}$'.format(op), '', k)
                    operator = code
                    break
            try:
                mgr = mgr.add_db_param(
                    self._resolve_fm_field(k), v, op=operator)
            except (KeyError, ValueError):
                raise ValueError('Invalid filter argument: {0}'.format(k))
        return mgr


[docs]    def get(self, **kwargs):
        '''
        Returns the first item found by filtering the queryset by ``**kwargs``.
        Will raise the ``DoesNotExist`` exception on the managers model class
        if no items are found, however, unlike the Django ORM, will silently
        return the first result if multiple results are found.

        :param \**kwargs: Field and value queries to be passed to
            :py:meth:`filter`
        '''

        try:
            return self.filter(**kwargs)[0]
        except IndexError:
            raise self.cls.DoesNotExist('Could not find item in FileMaker')


[docs]    def order_by(self, *args):
        '''
        Add an ordering to the queryset with respect to a field.

        If the field name is prepended by a ``-`` that field will be sorted in
        reverse. Multiple fields can be specified.

        This method is also chainable so you can do, e.g.:
        ::

            Foo.objects.filter(foo='bar').order_by('qux').filter(baz=1)

        :param \*args: The field names to order by.
        '''
        mgr = self._clone()
        for key in list(mgr.params.keys()):
            if key.startswith('-sortfield') or key.startswith('-sortorder'):
                mgr.params.pop(key)
        i = 0
        for arg in args:
            if arg.startswith('-'):
                mgr = mgr.add_sort_param(
                    mgr._resolve_fm_field(arg[1:]), 'descend', i)
            else:
                mgr = mgr.add_sort_param(
                    mgr._resolve_fm_field(arg), 'ascend', i)
            i += 1
        return mgr


[docs]    def count(self):
        '''
        Returns the number of results returned from FileMaker for this query.
        '''
        return len(self)
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  Source code for filemaker.fields

# -*- coding: utf-8 -*-
from __future__ import unicode_literals

import datetime
import hashlib
import mimetypes
import re
from decimal import Decimal

import requests
import urlobject
from dateutil import parser
from django.conf import settings
from django.core import validators
from django.core.exceptions import ValidationError
from django.core.files.storage import default_storage
from django.core.files.uploadedfile import SimpleUploadedFile
from django.template.defaultfilters import slugify
from django.utils import timezone
from django.utils.encoding import (smart_text, smart_bytes, force_text,
                                   python_2_unicode_compatible)
from django.utils.six import string_types, text_type

from filemaker.exceptions import FileMakerValidationError
from filemaker.validators import validate_gtin

try:  # pragma: no cover
    from functools import total_ordering
except ImportError:  # pragma: no cover
    # Python < 2.7
    def total_ordering(cls):  # NOQA
        'Class decorator that fills-in missing ordering methods'
        convert = {
            '__lt__': [('__gt__', lambda self, other: other < self),
                       ('__le__', lambda self, other: not other < self),
                       ('__ge__', lambda self, other: not self < other)],
            '__le__': [('__ge__', lambda self, other: other <= self),
                       ('__lt__', lambda self, other: not other <= self),
                       ('__gt__', lambda self, other: not self <= other)],
            '__gt__': [('__lt__', lambda self, other: other > self),
                       ('__ge__', lambda self, other: not other > self),
                       ('__le__', lambda self, other: not self > other)],
            '__ge__': [('__le__', lambda self, other: other >= self),
                       ('__gt__', lambda self, other: not other >= self),
                       ('__lt__', lambda self, other: not self >= other)]
        }
        if hasattr(object, '__lt__'):
            roots = [op for op in convert
                     if getattr(cls, op) is not getattr(object, op)]
        else:
            roots = set(dir(cls)) & set(convert)
        assert roots, 'must define at least one ordering operation: < > <= >='
        root = max(roots)       # prefer __lt __ to __le__ to __gt__ to __ge__
        for opname, opfunc in convert[root]:
            if opname not in roots:
                opfunc.__name__ = opname
                opfunc.__doc__ = getattr(int, opname).__doc__
                setattr(cls, opname, opfunc)
        return cls

try:
    from pytz import NonExistentTimeError
except ImportError:
    class NonExistentTimeError(Exception):  # NOQA
        pass


@total_ordering
@python_2_unicode_compatible
[docs]class BaseFileMakerField(object):
    '''
    The base class that all FileMaker fields should inherit from.

    Sub-classes should generally override the coerce method which takes a
    value and should return it in the appropriate format.
    '''

    _value = None
    name = None
    fm_attr = None
    validators = []
    min = None
    max = None
    null_values = [None, '']
    fm_null_value = ''

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.fm_attr = fm_attr
        self.null = kwargs.pop('null', False)
        self.default = kwargs.pop('default', None)
        self._value = self.default
        self.min = kwargs.pop('min', self.min)
        self.max = kwargs.pop('max', self.max)
        for key, value in kwargs.items():
            if key == 'fm_attr':
                continue
            setattr(self, key, value)

    def __str__(self):
        return smart_text(self.value)

    def __repr__(self):
        return '<{0}: {1}>'.format(self.__class__.__name__, smart_text(self))

    def __eq__(self, other):
        return self.value == other.value

    def __lt__(self, other):
        return self.value < other.value

    def __hash__(self):
        return '{0}{1}'.format(repr(self), self.name).__hash__()

    def _set_value(self, value):
        try:
            self._value = self._coerce(value)
        except (ValueError, TypeError, UnicodeError):
            raise FileMakerValidationError(
                '"{0}" is an invalid value for {1} ({2})'
                .format(value, self.name, self.__class__.__name__),
                field=self
            )

    def _get_value(self):
        return self._value

    value = property(_get_value, _set_value)

    def _coerce(self, value):
        if value in self.null_values:
            value = None
        if not self.null and self.default is not None and value is None:
            return self.default
        if self.null and value is None:
            return None
        elif value is None:
            raise ValueError('{0} cannot be None'.format(self.name))
        value = self.coerce(value)
        if self.min is not None and value < self.min:
            raise ValueError('{0} must be greater than or equal to {1}.'
                             .format(self.name, smart_text(self.min)))
        if self.max is not None and value > self.max:
            raise ValueError('{0} must be less than or equal to {1}.'
                             .format(self.name, smart_text(self.max)))
        if self.validators:
            for validator in self.validators:
                try:
                    validator(value)
                except ValidationError:
                    raise FileMakerValidationError(
                        '"{0}" is an invalid value for {1} ({2})'
                        .format(value, self.name, self.__class__.__name__),
                        field=self
                    )
        return value

    def coerce(self, value):
        raise NotImplementedError()

    def to_django(self, *args, **kwargs):
        return self.value

    def to_filemaker(self):
        return smart_text(self.value) if self.value \
            is not None else self.fm_null_value



[docs]class UnicodeField(BaseFileMakerField):
    '''
    Coerces data into a ``unicode`` object on Python 2.x or a ``str`` object on
    Python 3.x
    '''

    def coerce(self, value):
        return smart_text(value)



[docs]class CharField(UnicodeField):
    '''
    An alias for :py:class:`UnicodeField`.
    '''
    pass



[docs]class TextField(UnicodeField):
    '''
    An alias for :py:class:`UnicodeField`.
    '''
    pass



[docs]class BytesField(BaseFileMakerField):
    '''
    Coerces data into a bytestring instance
    '''

    def coerce(self, value):
        return smart_bytes(value)



[docs]class EmailField(CharField):
    '''
    A :py:class:`CharField` that vaidates that it's input is a valid email
    address.
    '''

    validators = [validators.validate_email]



[docs]class IPAddressField(CharField):
    '''
    A :py:class:`CharField` that validates that it's input is a valid IPv4
    or IPv6 address.
    '''

    validators = [validators.validate_ipv46_address]



[docs]class IPv4AddressField(CharField):
    '''
    A :py:class:`CharField` that validates that it's input is a valid IPv4
    address.
    '''

    validators = [validators.validate_ipv4_address]



[docs]class IPv6AddressField(CharField):
    '''
    A :py:class:`CharField` that validates that it's input is a valid IPv6
    address.
    '''

    validators = [validators.validate_ipv6_address]



[docs]class IntegerField(BaseFileMakerField):
    '''
    Coerces data into an integer.
    '''

    def coerce(self, value):
        return int(value)



[docs]class PositiveIntegerField(IntegerField):
    '''
    An :py:class:`IntegerField` that ensures it's input is 0 or greater.
    '''

    min = 0



[docs]class CommaSeparatedIntegerField(CharField):
    '''
    A :py:class:`CharField` that validates a comma separated list of integers
    '''

    validators = [validators.validate_comma_separated_integer_list]



[docs]class CommaSeparratedIntegerField(CommaSeparatedIntegerField):
    '''
    Alternate (misspelled) name for :py:class:`CommaSeparatedIntegerField`

    .. deprecated:: 0.1.1
        This field class is deprecated as of 0.1.1 and will disappear in 0.2.0.
        Use :py:class:`CommaSeparatedIntegerField` instead.
    '''

    def __init__(self, *args, **kwargs):
        import warnings
        warnings.warn(
            message='CommaSeparratedIntegerField is deprecated. Use '
                    'CommaSeparatedIntegerField.',
            category=DeprecationWarning,
        )
        super(CommaSeparatedIntegerField, self).__init__(*args, **kwargs)



[docs]class FloatField(BaseFileMakerField):
    '''
    Coerces data into a float.
    '''

    def coerce(self, value):
        return float(value)



[docs]class DecimalField(BaseFileMakerField):
    '''
    Coerces data into a decimal.Decimal object.

    :param decimal_places: (*Optional*) The number of decimal places to
        truncate input to.
    '''

    decimal_places = None

    def coerce(self, value):
        if not isinstance(value, Decimal):
            value = Decimal(smart_text(value))
        if self.decimal_places is not None \
                and isinstance(self.decimal_places, int):
            quant = '0'.join('' for x in range(self.decimal_places + 1))
            quant = Decimal('.{0}'.format(quant))
            value = value.quantize(quant)
        return value



@python_2_unicode_compatible
[docs]class DateTimeField(BaseFileMakerField):
    '''
    Coerces data into a datetime.datetime instance.

    :param strptime: An optional strptime string to use if falling back to the
        datetime.datetime.strptime method
    '''

    combine_datetime = datetime.time.min
    strptime = None

    def __str__(self):
        if self.value:
            return smart_text(self.value.isoformat())
        return 'None'

    def coerce(self, value):
        combined = False
        if isinstance(value, datetime.datetime):
            value = value
        elif isinstance(value, datetime.date):
            combined = True
            value = datetime.datetime.combine(value, self.combine_datetime)
        elif isinstance(value, string_types) and self.strptime is not None:
            value = datetime.datetime.strptime(value, self.strptime)
        elif isinstance(value, string_types) and value.strip():
            try:
                value = parser.parse(value)
            except OverflowError as e:
                try:
                    value = datetime.datetime.strptime(value, '%Y%m%d%H%M%S')
                except ValueError:
                    raise e
        elif isinstance(value, (list, tuple)):
            value = datetime.datetime(*value)
        elif isinstance(value, (int, float)):
            value = datetime.datetime.fromtimestamp(value)
        else:
            raise TypeError('Cannot convert {0} to datetime instance'
                            .format(type(value)))
        if settings.USE_TZ and timezone.is_naive(value):
            try:
                tz = timezone.get_current_timezone()
                if combined:
                    # If we combined the date with datetime.time.min we
                    # should adjust by dst to get the correct datetime
                    value += tz.dst(value)
                value = timezone.make_aware(
                    value, timezone.get_current_timezone())
            except NonExistentTimeError:
                value = timezone.get_current_timezone().localize(value)
            value = timezone.utc.normalize(value)
        elif not settings.USE_TZ and timezone.is_aware(value):
            value = timezone.make_naive(value, timezone.get_current_timezone())
        return value

    def to_filemaker(self):
        return getattr(self.value, 'isoformat', lambda: '')()



[docs]class DateField(DateTimeField):
    '''
    Coerces data into a datetime.date instance.

    :param strptime: An optional strptime string to use if falling back to the
        datetime.datetime.strptime method
    '''

    def coerce(self, value):
        dt = super(DateField, self).coerce(value)
        if timezone.is_aware(dt):
            dt = timezone.get_current_timezone().normalize(dt)
        return dt.date()



[docs]class BooleanField(BaseFileMakerField):
    '''
    Coerces data into a boolean.

    :param map: An optional dictionary mapping that maps values to their
        Boolean counterparts.
    '''

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.map = kwargs.pop('map', {})
        self.reverse_map = dict((v, k) for k, v in self.map.items())
        return super(BooleanField, self).__init__(
            fm_attr=fm_attr, *args, **kwargs)

    def coerce(self, value):
        if value in list(self.map.keys()):
            return self.map.get(value)
        if isinstance(value, bool):
            return value
        elif isinstance(value, (int, float)):
            return not value == 0
        elif isinstance(value, string_types):
            value = value.strip().lower()
            if value in ['y', 'yes', 'true', 't', '1']:
                return True
            return False
        else:
            return bool(value)

    def to_filemaker(self):
        if self.value in self.reverse_map:
            return self.reverse_map.get(self.value)
        return force_text(self.value).lower() if self.value \
            is not None else self.fm_null_value



[docs]class NullBooleanField(BooleanField):
    '''
    A BooleanField that also accepts a null value
    '''

    null = True

    def coerce(self, value):
        if value is None:
            return None
        if value in ('None',):
            return None
        return super(NullBooleanField, self).coerce(value)



[docs]class ListField(BaseFileMakerField):
    '''
    A field that takes a list of values of other types.

    :param base_type: The base field type to use.
    '''

    base_type = None

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.base_type = kwargs.pop('base_type', None)
        if self.base_type is None:
            raise ValueError('You must specify a base_type')
        return super(ListField, self)\
            .__init__(fm_attr=fm_attr, *args, **kwargs)

    def coerce(self, value):
        values = []
        for val in value:
            sub_type = self.base_type()
            sub_type.value = val
            values.append(sub_type.value)
        return values

    def to_django(self, *args, **kwargs):
        try:
            return [v.to_django(*args, **kwargs) for v in self.value]
        except AttributeError:
            return self.value

    def to_filemaker(self):
        values = []
        for val in self.value:
            sub_type = self.base_type()
            sub_type.value = val
            values.append(sub_type.to_filemaker())
        return values



[docs]class ModelField(BaseFileMakerField):
    '''
    A field that provides a refernce to an instance of another filemaker model,
    equivalent to a Django ForeignKey.

    :param model: The FileMaker model to reference.
    '''

    model = None

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.model = kwargs.pop('model', None)
        if self.model is None:
            raise ValueError('You must specify a model')
        return super(ModelField, self)\
            .__init__(fm_attr=fm_attr, *args, **kwargs)

    def coerce(self, value):
        try:
            return self.model(value)
        except FileMakerValidationError:
            if self.default:
                return self.default
            if self.null:
                return None
            raise

    def to_django(self, *args, **kwargs):
        if self.value:
            return self.value.to_django(*args, **kwargs)
        return None

    def to_filemaker(self):
        if self.value:
            return self.value.to_filemaker()
        return ''

    def contribute_to_class(self, cls):
        self.model._meta['related'].append((cls, self.name))



[docs]class ToOneField(ModelField):
    '''
    An alias for :py:class:`ModelField`
    '''
    pass



[docs]class ModelListField(BaseFileMakerField):
    '''
    A fields that gives a reference to a list of models, equivalent to a
    Django ManyToMany relation.

    :param model: The model class to reference.
    '''

    model = None

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.model = kwargs.pop('model', None)
        if self.model is None:
            raise ValueError('You must specify a model')
        return super(ModelListField, self)\
            .__init__(fm_attr=fm_attr, *args, **kwargs)

    def coerce(self, value):
        instances = []
        for v in value:
            instances.append(self.model(v)
                             if not isinstance(v, self.model)
                             else v)
        return instances

    def to_django(self, *args, **kwargs):
        return [m.to_django(*args, **kwargs) for m in self.value]

    def to_filemaker(self):
        return [m.to_filemaker() for m in self.value]

    def contribute_to_class(self, cls):
        self.model._meta['many_related'].append((cls, self.name))



[docs]class ToManyField(ModelListField):
    '''
    An alias for :py:class:`ModelListField`.
    '''
    pass



@python_2_unicode_compatible
[docs]class PercentageField(DecimalField):
    '''
    A :py:class:`DecimalField` that ensures it's input is between 0 and 100
    '''

    min = Decimal('0')
    max = Decimal('100')

    def __str__(self):
        return '{0}%'.format(smart_text(self.value))



[docs]class CurrencyField(DecimalField):
    '''
    A decimal field that uses 2 decimal places and strips off any currency
    symbol from the start of it's input.

    Has a default minimum value of ``0.00``.
    '''

    min = Decimal('0.00')
    decimal_places = 2

    def coerce(self, value):
        if isinstance(value, string_types):
            symbols = [
                '¤', '؋', '฿', 'B/.', 'Bs.', 'Bs.F.', 'GH¢', '¢', 'Ch.', '₡',
                'D', 'ден', 'دج', '.د.ب', 'د.ع', 'د.ك', 'ل.د', 'дин', 'د.ت',
                'د.م.', 'د.إ', '\$', '[a-zA-z]{1,3}\$', '\$[a-zA-Z]{1,3}',
                '元', '圓', '元', '圓', '₫', '€', '€', 'ƒ', 'Afl.', 'NAƒ',
                'FCFA', '₣', 'G₣', 'S₣', 'Fr.', '₲', '₴', '₭', 'Kč', 'Íkr',
                'K.D.', 'ლ', 'm.', '₥', '₦', 'Nu.', '₱', '£', '₤',
                '[a-zA-Z]{1,2}[£₤]', 'ج.م.', 'Pt.', 'ريال', 'ر.ع.', 'ر.ق',
                'ر.س',  'ریال', '៛', '₹', '₹', '₨', '₪', 'KSh', 'Sh.So.',
                'S/.', 'лв', 'сом', '৳', '₸', '₮', 'VT', '₩', '¥', '円', '圓',
                '元', '圆', 'zł', '₳', '₢', '₰', '₯', '₠', 'ƒ', '₣', '₤',
                'Kčs', 'ℳ', '₧', 'ℛℳ', '₷', '₶', '[a-zA-Z]{1,4}',
            ]
            value = re.sub(
                r'^({0})'.format(r'|'.join(symbols)), '', value.strip()
            ).strip()
        return super(CurrencyField, self).coerce(value)



[docs]class SlugField(CharField):
    '''
    A :py:class:`CharField` that validates it's input is a valid slug.
    Will automatically slugify it's input, by default.
    Can also be passed a specific slugify function.

    .. note::

        If the custom ``slugify`` function would create a slug that would fail
        a test by  ``django.core.validators.validate_slug`` it may be wise to
        pass in a different or empty ``validators`` list.

    :param auto: Whether to slugify input. Defaults to ``True``.
    :param slugify: The slugify function to use. Defaults to
        ``django.template.defaultfilters.slugify``.
    '''

    validators = [validators.validate_slug]

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.slugify = kwargs.pop('slugify', slugify)
        self.auto = kwargs.pop('auto', True)
        return super(SlugField, self)\
            .__init__(fm_attr=fm_attr, *args, **kwargs)

    def coerce(self, value):
        value = super(SlugField, self).coerce(value)
        if self.auto:
            value = self.slugify(value)
        return value



[docs]class GTINField(CharField):
    '''
    A :py:class:`CharField` that validates it's input is a valid
    `GTIN <https://en.wikipedia.org/wiki/Global_Trade_Item_Number>`_.
    '''

    validators = [validate_gtin]



[docs]class URLField(CharField):
    '''
    A :py:class:`CharField` that validates it's input is a valid URL.
    '''

    validators = [validators.URLValidator()]



[docs]class FileField(BaseFileMakerField):
    '''
    A field that downloads file data (e.g. from the FileMaker web interface).
    The file will be saved with a filename that is the combination of the
    hash of it's contents, and the extension associated with the mimetype it
    was served with.

    Can be given an optional ``base_url`` with which the URL received from
    FileMaker will be joined.

    :param retries: The number of retries to make when downloading the file in
        case of errors. Defaults to ``5``.
    :param base_url: The URL with which to combine the url received from
        FileMaker, empty by default.
    :param storage: The Django storage class to use when saving the file.
        Defaults to the default storage class.
    '''

    retries = 5
    base_url = ''
    storage = default_storage

    def __init__(self, fm_attr=None, *args, **kwargs):
        self.base_url = urlobject.URLObject(kwargs.pop('base_url', ''))
        return super(FileField, self)\
            .__init__(fm_attr=fm_attr, *args, **kwargs)

    def _get_http(self, url):
        try:
            r = requests.get(url.without_auth(), auth=url.auth)
            r.raise_for_status()
            return r.content, \
                r.headers.get('Content-Type', '').split(';')[0]
        except requests.RequestException:
            return None, None

    def _get_file(self, url):
        content, mime = None, None
        for i in range(self.retries):
            if url.scheme in ('http', 'https'):
                get = self._get_http
            else:
                raise FileMakerValidationError(
                    'Unable to obtain file via "{0}"'.format(url.scheme))
            content, mime = get(url)
            if content is not None and mime is not None:
                break
        if content is None or mime is None:
            raise FileMakerValidationError(
                'Could not get file from: {0}'.format(url))
        if mime in ('image/jpeg', 'image/jpe', 'image/jpg'):
            mime = 'image/jpg'
        fname = '{0}{1}'.format(
            hashlib.md5(smart_bytes(content)).hexdigest()[:20],
            mimetypes.guess_extension(mime, strict=False),
        )
        return {'filename': fname, 'content': content, 'content-type': mime}

    def coerce(self, value):
        url = urlobject.URLObject(smart_text(value or ''))
        try:
            if not url.scheme:
                url = url.with_scheme(self.base_url.scheme or '')
            if not url.hostname:
                url = url.with_hostname(self.base_url.hostname or '')
            if url.auth == (None, None) \
                    and not self.base_url.auth == (None, None):
                url = url.with_auth(*self.base_url.auth)
        except (TypeError, ValueError):  # pragma: no cover
            raise FileMakerValidationError('Could not determine file url.')
        return self._get_file(url)

    def to_django(self, *args, **kwargs):
        return SimpleUploadedFile.from_dict(self.value) if self.value else None

    def to_filemaker(self):
        return self.storage.url(self.value['filename']) \
            if self.value is not None and self.value.get('filename', None) \
            else self.fm_null_value



[docs]class ImageField(FileField):
    '''
    A :py:class:`FileField` that expects the mimetype of the received file to
    be ``image/*``.
    '''

    def _get_file(self, url):
        f = super(ImageField, self)._get_file(url)
        if not f.content_type.split('/')[0] == 'image':
            raise FileMakerValidationError(
                '"{0}" is not a valid image type.'.format(f.content_type))
        return f



[docs]class UploadedFileField(BaseFileMakerField):
    '''
    Takes the path of a file that has already been uploaded to storage and
    generates a File instance from it.

    :param storage: An instance of the storage class to use
    '''

    storage = default_storage

    def coerce(self, value):
        value = re.sub(
            r'^[\s\/\.]+', '', text_type(urlobject.URLObject(value).path))
        try:
            f = self.storage.open(value)
        except (Exception, EnvironmentError):
            raise FileMakerValidationError(
                'Could not open file "{0}".'.format(value))
        else:
            return {'file': f, 'filename': f.name}

    def to_django(self, *args, **kwargs):
        return self.value['file'] if self.value else None

    def to_filemaker(self):
        return self.storage.url(self.value['filename']) \
            if self.value else self.fm_null_value
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