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pydal.base module


This file is part of the web2py Web Framework

Copyrighted by Massimo Di Pierro <mdipierro@cs.depaul.edu>

License: LGPLv3 (http://www.gnu.org/licenses/lgpl.html)






This file contains the DAL support for many relational databases, including:



	SQLite & SpatiaLite

	MySQL

	Postgres

	Firebird

	Oracle

	MS SQL

	DB2

	Interbase

	Ingres

	Informix (9+ and SE)

	SapDB (experimental)

	Cubrid (experimental)

	CouchDB (experimental)

	MongoDB (in progress)

	Google:nosql

	Google:sql

	Teradata

	IMAP (experimental)






Example of usage:

>>> # from dal import DAL, Field

### create DAL connection (and create DB if it doesn't exist)
>>> db = DAL(('sqlite://storage.sqlite','mysql://a:b@localhost/x'),
... folder=None)

### define a table 'person' (create/alter as necessary)
>>> person = db.define_table('person',Field('name','string'))

### insert a record
>>> id = person.insert(name='James')

### retrieve it by id
>>> james = person(id)

### retrieve it by name
>>> james = person(name='James')

### retrieve it by arbitrary query
>>> query = (person.name=='James') & (person.name.startswith('J'))
>>> james = db(query).select(person.ALL)[0]

### update one record
>>> james.update_record(name='Jim')
<Row {'id': 1, 'name': 'Jim'}>

### update multiple records by query
>>> db(person.name.like('J%')).update(name='James')
1

### delete records by query
>>> db(person.name.lower() == 'jim').delete()
0

### retrieve multiple records (rows)
>>> people = db(person).select(orderby=person.name,
... groupby=person.name, limitby=(0,100))

### further filter them
>>> james = people.find(lambda row: row.name == 'James').first()
>>> print james.id, james.name
1 James

### check aggregates
>>> counter = person.id.count()
>>> print db(person).select(counter).first()(counter)
1

### delete one record
>>> james.delete_record()
1

### delete (drop) entire database table
>>> person.drop()





Supported DAL URI strings:

'sqlite://test.db'
'spatialite://test.db'
'sqlite:memory'
'spatialite:memory'
'jdbc:sqlite://test.db'
'mysql://root:none@localhost/test'
'postgres://mdipierro:password@localhost/test'
'postgres:psycopg2://mdipierro:password@localhost/test'
'postgres:pg8000://mdipierro:password@localhost/test'
'jdbc:postgres://mdipierro:none@localhost/test'
'mssql://web2py:none@A64X2/web2py_test'
'mssql2://web2py:none@A64X2/web2py_test' # alternate mappings
'mssql3://web2py:none@A64X2/web2py_test' # better pagination (requires >= 2005)
'mssql4://web2py:none@A64X2/web2py_test' # best pagination (requires >= 2012)
'oracle://username:password@database'
'firebird://user:password@server:3050/database'
'db2:ibm_db_dbi://DSN=dsn;UID=user;PWD=pass'
'db2:pyodbc://driver=DB2;hostname=host;database=database;uid=user;pwd=password;port=port'
'firebird://username:password@hostname/database'
'firebird_embedded://username:password@c://path'
'informix://user:password@server:3050/database'
'informixu://user:password@server:3050/database' # unicode informix
'ingres://database'  # or use an ODBC connection string, e.g. 'ingres://dsn=dsn_name'
'google:datastore' # for google app engine datastore (uses ndb by default)
'google:sql' # for google app engine with sql (mysql compatible)
'teradata://DSN=dsn;UID=user;PWD=pass; DATABASE=database' # experimental
'imap://user:password@server:port' # experimental
'mongodb://user:password@server:port/database' # experimental





For more info:

help(DAL)
help(Field)






	
class pydal.base.DAL(uri='sqlite://dummy.db', pool_size=0, folder=None, db_codec='UTF-8', check_reserved=None, migrate=True, fake_migrate=False, migrate_enabled=True, fake_migrate_all=False, decode_credentials=False, driver_args=None, adapter_args=None, attempts=5, auto_import=False, bigint_id=False, debug=False, lazy_tables=False, db_uid=None, do_connect=True, after_connection=None, tables=None, ignore_field_case=True, entity_quoting=True, table_hash=None)[source]

	Bases: pydal.helpers.classes.Serializable, pydal.helpers.classes.BasicStorage

An instance of this class represents a database connection





	Parameters:	
	uri (str) – contains information for connecting to a database.
Defaults to ‘sqlite://dummy.db’


Note

experimental: you can specify a dictionary as uri
parameter i.e. with:

db = DAL({"uri": "sqlite://storage.sqlite",
          "tables": {...}, ...})





for an example of dict input you can check the output
of the scaffolding db model with


db.as_dict()


Note that for compatibility with Python older than
version 2.6.5 you should cast your dict input keys
to str due to a syntax limitation on kwarg names.
for proper DAL dictionary input you can use one of:

obj = serializers.cast_keys(dict, [encoding="utf-8"])
#or else (for parsing json input)
obj = serializers.loads_json(data, unicode_keys=False)









	pool_size – How many open connections to make to the database object.

	folder – where .table files will be created. Automatically set within
web2py. Use an explicit path when using DAL outside web2py

	db_codec – string encoding of the database (default: ‘UTF-8’)

	table_hash – database identifier with .tables. If your connection hash
change you can still using old .tables if they have db_hash
as prefix

	check_reserved – list of adapters to check tablenames and column names
against sql/nosql reserved keywords. Defaults to None


	‘common’ List of sql keywords that are common to all database
types such as “SELECT, INSERT”. (recommended)

	‘all’ Checks against all known SQL keywords

	‘<adaptername>’’ Checks against the specific adapters list of
keywords

	‘<adaptername>_nonreserved’ Checks against the specific adapters
list of nonreserved keywords. (if available)





	migrate – sets default migrate behavior for all tables

	fake_migrate – sets default fake_migrate behavior for all tables

	migrate_enabled – If set to False disables ALL migrations

	fake_migrate_all – If set to True fake migrates ALL tables

	attempts – Number of times to attempt connecting

	auto_import – If set to True, tries import automatically table
definitions from the databases folder (works only for simple models)

	bigint_id – If set, turn on bigint instead of int for id and reference
fields

	lazy_tables – delays table definition until table access

	after_connection – can a callable that will be executed after the
connection









Example

Use as:

db = DAL('sqlite://test.db')





or:

db = DAL(**{"uri": ..., "tables": [...]...}) # experimental

db.define_table('tablename', Field('fieldname1'),
                             Field('fieldname2'))






	
class Row(*args, **kwargs)

	Bases: pydal.helpers.classes.BasicStorage

A dictionary that lets you do d[‘a’] as well as d.a
this is only used to store a Row


	
as_dict(datetime_to_str=False, custom_types=None)

	




	
as_json(mode='object', default=None, colnames=None, serialize=True, **kwargs)

	serializes the row to a JSON object
kwargs are passed to .as_dict method
only “object” mode supported

serialize = False used by Rows.as_json

TODO: return array mode with query column order

mode and colnames are not implemented






	
as_xml(row_name='row', colnames=None, indent='  ')

	




	
get(key, default=None)

	








	
class DAL.Rows(db=None, records=[], colnames=[], compact=True, rawrows=None)

	Bases: pydal.objects.BasicRows

A wrapper for the return value of a select. It basically represents a table.
It has an iterator and each row is represented as a Row dictionary.


	
append(row)

	




	
column(column=None)

	




	
exclude(f)

	Removes elements from the calling Rows object, filtered by the function
f, and returns a new Rows object containing the removed elements






	
find(f, limitby=None)

	Returns a new Rows object, a subset of the original object,
filtered by the function f






	
first()

	




	
group_by_value(*fields, **args)

	Regroups the rows, by one of the fields






	
insert(position, row)

	




	
join(field, name=None, constraint=None, fields=[], orderby=None)

	




	
last()

	




	
render(i=None, fields=None)

	Takes an index and returns a copy of the indexed row with values
transformed via the “represent” attributes of the associated fields.





	Parameters:	
	i – index. If not specified, a generator is returned for iteration
over all the rows.

	fields – a list of fields to transform (if None, all fields with
“represent” attributes will be transformed)














	
setvirtualfields(**keyed_virtualfields)

	For reference:

db.define_table('x', Field('number', 'integer'))
if db(db.x).isempty(): [db.x.insert(number=i) for i in range(10)]

from gluon.dal import lazy_virtualfield

class MyVirtualFields(object):
    # normal virtual field (backward compatible, discouraged)
    def normal_shift(self): return self.x.number+1
    # lazy virtual field (because of @staticmethod)
    @lazy_virtualfield
    def lazy_shift(instance, row, delta=4): return row.x.number+delta
db.x.virtualfields.append(MyVirtualFields())

for row in db(db.x).select():
    print row.number, row.normal_shift, row.lazy_shift(delta=7)










	
sort(f, reverse=False)

	Returns a list of sorted elements (not sorted in place)










	
class DAL.Table(db, tablename, *fields, **args)

	Bases: pydal.helpers.classes.Serializable, pydal.helpers.classes.BasicStorage

Represents a database table


	Example::

	
	You can create a table as::

	db = DAL(...)
db.define_table(‘users’, Field(‘name’))



And then:

db.users.insert(name='me') # print db.users._insert(...) to see SQL
db.users.drop()










	
as_dict(flat=False, sanitize=True)

	




	
bulk_insert(items)

	here items is a list of dictionaries






	
create_index(name, *fields, **kwargs)

	




	
drop(mode='')

	




	
drop_index(name)

	




	
fields

	




	
import_from_csv_file(csvfile, id_map=None, null='<NULL>', unique='uuid', id_offset=None, transform=None, *args, **kwargs)

	Import records from csv file.
Column headers must have same names as table fields.
Field ‘id’ is ignored.
If column names read ‘table.file’ the ‘table.’ prefix is ignored.


	‘unique’ argument is a field which must be unique (typically a
uuid field)

	‘restore’ argument is default False; if set True will remove old values
in table first.

	‘id_map’ if set to None will not map ids



The import will keep the id numbers in the restored table.
This assumes that there is an field of type id that is integer and in
incrementing order.
Will keep the id numbers in restored table.






	
insert(**fields)

	




	
on(query)

	




	
sqlsafe

	




	
sqlsafe_alias

	




	
truncate(mode='')

	




	
update(*args, **kwargs)

	




	
update_or_insert(_key=<function <lambda>>, **values)

	




	
validate_and_insert(**fields)

	




	
validate_and_update(_key=<function <lambda>>, **fields)

	




	
validate_and_update_or_insert(_key=<function <lambda>>, **fields)

	




	
with_alias(alias)

	








	
DAL.as_dict(flat=False, sanitize=True)[source]

	




	
DAL.can_join()[source]

	




	
DAL.check_reserved_keyword(name)[source]

	Validates name against SQL keywords
Uses self.check_reserve which is a list of operators to use.






	
DAL.close()[source]

	




	
DAL.commit()[source]

	




	
DAL.define_table(tablename, *fields, **args)[source]

	




	
static DAL.distributed_transaction_begin(*instances)[source]

	




	
static DAL.distributed_transaction_commit(*instances)[source]

	




	
DAL.executesql(query, placeholders=None, as_dict=False, fields=None, colnames=None, as_ordered_dict=False)[source]

	Executes an arbitrary query





	Parameters:	
	query (str) – the query to submit to the backend

	placeholders – is optional and will always be None.
If using raw SQL with placeholders, placeholders may be
a sequence of values to be substituted in
or, (if supported by the DB driver), a dictionary with keys
matching named placeholders in your SQL.

	as_dict – will always be None when using DAL.
If using raw SQL can be set to True and the results cursor
returned by the DB driver will be converted to a sequence of
dictionaries keyed with the db field names. Results returned
with as_dict=True are the same as those returned when applying
.to_list() to a DAL query.  If “as_ordered_dict”=True the
behaviour is the same as when “as_dict”=True with the keys
(field names) guaranteed to be in the same order as returned
by the select name executed on the database.

	fields – list of DAL Fields that match the fields returned from the
DB. The Field objects should be part of one or more Table
objects defined on the DAL object. The “fields” list can include
one or more DAL Table objects in addition to or instead of
including Field objects, or it can be just a single table
(not in a list). In that case, the Field objects will be
extracted from the table(s).


Note

if either fields or colnames is provided, the results
will be converted to a DAL Rows object using the
db._adapter.parse() method





	colnames – list of field names in tablename.fieldname format










Note

It is also possible to specify both “fields” and the associated
“colnames”. In that case, “fields” can also include DAL Expression
objects in addition to Field objects. For Field objects in “fields”,
the associated “colnames” must still be in tablename.fieldname
format. For Expression objects in “fields”, the associated
“colnames” can be any arbitrary labels.



DAL Table objects referred to by “fields” or “colnames” can be dummy
tables and do not have to represent any real tables in the database.
Also, note that the “fields” and “colnames” must be in the
same order as the fields in the results cursor returned from the DB.






	
DAL.execution_handlers = [<class 'pydal.helpers.classes.TimingHandler'>]

	




	
DAL.export_to_csv_file(ofile, *args, **kwargs)[source]

	




	
static DAL.get_instances()[source]

	Returns a dictionary with uri as key with timings and defined tables:

{'sqlite://storage.sqlite': {
    'dbstats': [(select auth_user.email from auth_user, 0.02009)],
    'dbtables': {
        'defined': ['auth_cas', 'auth_event', 'auth_group',
            'auth_membership', 'auth_permission', 'auth_user'],
        'lazy': '[]'
        }
    }
}










	
DAL.has_representer(name)[source]

	




	
DAL.import_from_csv_file(ifile, id_map=None, null='<NULL>', unique='uuid', map_tablenames=None, ignore_missing_tables=False, *args, **kwargs)[source]

	




	
DAL.import_table_definitions(path, migrate=False, fake_migrate=False, tables=None)[source]

	




	
DAL.lazy_define_table(tablename, *fields, **args)[source]

	




	
DAL.logger = <logging.Logger object>

	




	
DAL.parse_as_rest(patterns, args, vars, queries=None, nested_select=True)[source]

	




	
DAL.record_operators = {'update_record': <class 'pydal.helpers.classes.RecordUpdater'>, 'delete_record': <class 'pydal.helpers.classes.RecordDeleter'>}

	




	
DAL.represent(name, *args, **kwargs)[source]

	




	
DAL.representers = {}

	




	
DAL.rollback()[source]

	




	
DAL.serializers = None

	




	
static DAL.set_folder(folder)[source]

	




	
DAL.smart_query(fields, text)[source]

	




	
DAL.tables

	




	
DAL.uuid(x)

	




	
DAL.validators = None

	




	
DAL.validators_method = None

	




	
DAL.where(query=None, ignore_common_filters=None)[source]

	








	
pydal.base.DAL_pickler(db)[source]

	




	
pydal.base.DAL_unpickler(db_uid)[source]

	




	
class pydal.base.MetaDAL[source]

	Bases: type








pydal.connection module


	
class pydal.connection.ConnectionPool[source]

	Bases: object


	
POOLS = {}

	




	
after_connection()[source]

	




	
after_connection_hook()[source]

	Hook for the after_connection parameter






	
check_active_connection = True

	




	
close(action='commit', really=True)[source]

	




	
static close_all_instances(action)[source]

	to close cleanly databases in a multithreaded environment






	
close_cursor(cursor)[source]

	




	
connection

	




	
cursor

	




	
cursors

	




	
lock_cursor(cursor)[source]

	




	
reconnect()[source]

	Defines: self.connection and self.cursor
if self.pool_size>0 it will try pull the connection from the pool
if the connection is not active (closed by db server) it will loop
if not self.pool_size or no active connections in pool makes a new one






	
release_cursor(cursor)[source]

	




	
static set_folder(folder)[source]

	










pydal.objects module


	
class pydal.objects.BasicRows[source]

	Bases: object

Abstract class for Rows and IterRows


	
as_csv()

	Serializes the table into a csv file






	
as_dict(key='id', compact=True, storage_to_dict=True, datetime_to_str=False, custom_types=None)[source]

	Returns the data as a dictionary of dictionaries (storage_to_dict=True)
or records (False)





	Parameters:	
	key – the name of the field to be used as dict key, normally the id

	compact – ? (default True)

	storage_to_dict – when True returns a dict, otherwise a list(default True)

	datetime_to_str – convert datetime fields as strings (default False)














	
as_json(mode='object', default=None)[source]

	Serializes the rows to a JSON list or object with objects
mode=’object’ is not implemented (should return a nested
object structure)






	
as_list(compact=True, storage_to_dict=True, datetime_to_str=False, custom_types=None)[source]

	Returns the data as a list or dictionary.





	Parameters:	
	storage_to_dict – when True returns a dict, otherwise a list

	datetime_to_str – convert datetime fields as strings














	
as_trees(parent_name='parent_id', children_name='children', render=False)[source]

	returns the data as list of trees.





	Parameters:	
	parent_name – the name of the field holding the reference to the
parent (default parent_id).

	children_name – the name where the children of each row will be
stored as a list (default children).

	render – whether we will render the fields using their represent
(default False) can be a list of fields to render or
True to render all.














	
as_xml(row_name='row', rows_name='rows')[source]

	




	
export_to_csv_file(ofile, null='<NULL>', *args, **kwargs)[source]

	Exports data to csv, the first line contains the column names





	Parameters:	
	ofile – where the csv must be exported to

	null – how null values must be represented (default ‘<NULL>’)

	delimiter – delimiter to separate values (default ‘,’)

	quotechar – character to use to quote string values (default ‘”’)

	quoting – quote system, use csv.QUOTE_*** (default csv.QUOTE_MINIMAL)

	represent – use the fields .represent value (default False)

	colnames – list of column names to use (default self.colnames)









This will only work when exporting rows objects!!!!
DO NOT use this with db.export_to_csv()






	
json(mode='object', default=None)

	Serializes the rows to a JSON list or object with objects
mode=’object’ is not implemented (should return a nested
object structure)






	
xml(strict=False, row_name='row', rows_name='rows')[source]

	Serializes the table using sqlhtml.SQLTABLE (if present)










	
class pydal.objects.Expression(db, op, first=None, second=None, type=None, **optional_args)[source]

	Bases: object


	
abs()[source]

	




	
avg()[source]

	




	
belongs(*value, **kwattr)[source]

	Accepts the following inputs:

field.belongs(1, 2)
field.belongs((1, 2))
field.belongs(query)





Does NOT accept:


field.belongs(1)


If the set you want back includes None values, you can do:

field.belongs((1, None), null=True)










	
coalesce(*others)[source]

	




	
coalesce_zero()[source]

	




	
contains(value, all=False, case_sensitive=False)[source]

	For GAE contains() is always case sensitive






	
day()[source]

	




	
endswith(value)[source]

	




	
epoch()[source]

	




	
hour()[source]

	




	
ilike(value, escape=None)[source]

	




	
len()[source]

	




	
like(value, case_sensitive=True, escape=None)[source]

	




	
lower()[source]

	




	
max()[source]

	




	
min()[source]

	




	
minutes()[source]

	




	
month()[source]

	




	
regexp(value)[source]

	




	
replace(a, b)[source]

	




	
seconds()[source]

	




	
st_asgeojson(precision=15, options=0, version=1)[source]

	




	
st_astext()[source]

	




	
st_contains(value)[source]

	




	
st_distance(other)[source]

	




	
st_dwithin(value, distance)[source]

	




	
st_equals(value)[source]

	




	
st_intersects(value)[source]

	




	
st_overlaps(value)[source]

	




	
st_simplify(value)[source]

	




	
st_simplifypreservetopology(value)[source]

	




	
st_touches(value)[source]

	




	
st_within(value)[source]

	




	
st_x()[source]

	




	
st_y()[source]

	




	
startswith(value)[source]

	




	
sum()[source]

	




	
upper()[source]

	




	
with_alias(alias)[source]

	




	
year()[source]

	








	
class pydal.objects.Field(fieldname, type='string', length=None, default=<function <lambda>>, required=False, requires=<function <lambda>>, ondelete='CASCADE', notnull=False, unique=False, uploadfield=True, widget=None, label=None, comment=None, writable=True, readable=True, update=None, authorize=None, autodelete=False, represent=None, uploadfolder=None, uploadseparate=False, uploadfs=None, compute=None, custom_store=None, custom_retrieve=None, custom_retrieve_file_properties=None, custom_delete=None, filter_in=None, filter_out=None, custom_qualifier=None, map_none=None, rname=None)[source]

	Bases: pydal.objects.Expression, pydal.helpers.classes.Serializable


	
Lazy

	Represents a database field

Example

Usage:

a = Field(name, 'string', length=32, default=None, required=False,
    requires=IS_NOT_EMPTY(), ondelete='CASCADE',
    notnull=False, unique=False,
    uploadfield=True, widget=None, label=None, comment=None,
    uploadfield=True, # True means store on disk,
                      # 'a_field_name' means store in this field in db
                      # False means file content will be discarded.
    writable=True, readable=True, update=None, authorize=None,
    autodelete=False, represent=None, uploadfolder=None,
    uploadseparate=False # upload to separate directories by uuid_keys
                         # first 2 character and tablename.fieldname
                         # False - old behavior
                         # True - put uploaded file in
                         #   <uploaddir>/<tablename>.<fieldname>/uuid_key[:2]
                         #        directory)
    uploadfs=None        # a pyfilesystem where to store upload
    )





to be used as argument of DAL.define_table

alias of FieldMethod






	
Method

	alias of FieldMethod






	
Virtual

	alias of FieldVirtual






	
as_dict(flat=False, sanitize=True)[source]

	




	
clone(point_self_references_to=False, **args)[source]

	




	
count(distinct=None)[source]

	




	
formatter(value)[source]

	




	
retrieve(name, path=None, nameonly=False)[source]

	If nameonly==True return (filename, fullfilename) instead of
(filename, stream)






	
retrieve_file_properties(name, path=None)[source]

	




	
set_attributes(*args, **attributes)[source]

	




	
sqlsafe

	




	
sqlsafe_name

	




	
store(file, filename=None, path=None)[source]

	




	
validate(value)[source]

	








	
class pydal.objects.FieldMethod(name, f=None, handler=None)[source]

	Bases: object






	
class pydal.objects.FieldVirtual(name, f=None, ftype='string', label=None, table_name=None)[source]

	Bases: object






	
class pydal.objects.IterRows(db, sql, fields, colnames, blob_decode, cacheable)[source]

	Bases: pydal.objects.BasicRows


	
first()[source]

	




	
next()

	








	
class pydal.objects.LazyReferenceGetter(table, id)[source]

	Bases: object






	
class pydal.objects.LazySet(field, id)[source]

	Bases: object


	
count(distinct=None, cache=None)[source]

	




	
delete()[source]

	




	
delete_uploaded_files(upload_fields=None)[source]

	




	
isempty()[source]

	




	
nested_select(*fields, **attributes)[source]

	




	
select(*fields, **attributes)[source]

	




	
update(**update_fields)[source]

	




	
update_naive(**update_fields)[source]

	




	
validate_and_update(**update_fields)[source]

	




	
where(query, ignore_common_filters=False)[source]

	








	
class pydal.objects.Query(db, op, first=None, second=None, ignore_common_filters=False, **optional_args)[source]

	Bases: pydal.helpers.classes.Serializable

Necessary to define a set.
It can be stored or can be passed to DAL.__call__() to obtain a Set

Example

Use as:

query = db.users.name=='Max'
set = db(query)
records = set.select()






	
as_dict(flat=False, sanitize=True)[source]

	Experimental stuff

This allows to return a plain dictionary with the basic
query representation. Can be used with json/xml services
for client-side db I/O

Example

Usage:

q = db.auth_user.id != 0
q.as_dict(flat=True)
{
"op": "NE",
"first":{
    "tablename": "auth_user",
    "fieldname": "id"
    },
"second":0
}










	
case(t=1, f=0)[source]

	








	
class pydal.objects.Row(*args, **kwargs)[source]

	Bases: pydal.helpers.classes.BasicStorage

A dictionary that lets you do d[‘a’] as well as d.a
this is only used to store a Row


	
as_dict(datetime_to_str=False, custom_types=None)[source]

	




	
as_json(mode='object', default=None, colnames=None, serialize=True, **kwargs)[source]

	serializes the row to a JSON object
kwargs are passed to .as_dict method
only “object” mode supported

serialize = False used by Rows.as_json

TODO: return array mode with query column order

mode and colnames are not implemented






	
as_xml(row_name='row', colnames=None, indent='  ')[source]

	




	
get(key, default=None)[source]

	








	
class pydal.objects.Rows(db=None, records=[], colnames=[], compact=True, rawrows=None)[source]

	Bases: pydal.objects.BasicRows

A wrapper for the return value of a select. It basically represents a table.
It has an iterator and each row is represented as a Row dictionary.


	
append(row)[source]

	




	
column(column=None)[source]

	




	
exclude(f)[source]

	Removes elements from the calling Rows object, filtered by the function
f, and returns a new Rows object containing the removed elements






	
find(f, limitby=None)[source]

	Returns a new Rows object, a subset of the original object,
filtered by the function f






	
first()[source]

	




	
group_by_value(*fields, **args)[source]

	Regroups the rows, by one of the fields






	
insert(position, row)[source]

	




	
join(field, name=None, constraint=None, fields=[], orderby=None)[source]

	




	
last()[source]

	




	
render(i=None, fields=None)[source]

	Takes an index and returns a copy of the indexed row with values
transformed via the “represent” attributes of the associated fields.





	Parameters:	
	i – index. If not specified, a generator is returned for iteration
over all the rows.

	fields – a list of fields to transform (if None, all fields with
“represent” attributes will be transformed)














	
setvirtualfields(**keyed_virtualfields)[source]

	For reference:

db.define_table('x', Field('number', 'integer'))
if db(db.x).isempty(): [db.x.insert(number=i) for i in range(10)]

from gluon.dal import lazy_virtualfield

class MyVirtualFields(object):
    # normal virtual field (backward compatible, discouraged)
    def normal_shift(self): return self.x.number+1
    # lazy virtual field (because of @staticmethod)
    @lazy_virtualfield
    def lazy_shift(instance, row, delta=4): return row.x.number+delta
db.x.virtualfields.append(MyVirtualFields())

for row in db(db.x).select():
    print row.number, row.normal_shift, row.lazy_shift(delta=7)










	
sort(f, reverse=False)[source]

	Returns a list of sorted elements (not sorted in place)










	
class pydal.objects.Set(db, query, ignore_common_filters=None)[source]

	Bases: pydal.helpers.classes.Serializable

Represents a set of records in the database.
Records are identified by the query=Query(...) object.
Normally the Set is generated by DAL.__call__(Query(...))

Given a set, for example:

myset = db(db.users.name=='Max')





you can:

myset.update(db.users.name='Massimo')
myset.delete() # all elements in the set
myset.select(orderby=db.users.id, groupby=db.users.name, limitby=(0, 10))





and take subsets:


subset = myset(db.users.id<5)



	
as_dict(flat=False, sanitize=True)[source]

	




	
build(d)[source]

	Experimental: see .parse()






	
count(distinct=None, cache=None)[source]

	




	
delete()[source]

	




	
delete_uploaded_files(upload_fields=None)[source]

	




	
isempty()[source]

	




	
iterselect(*fields, **attributes)[source]

	




	
nested_select(*fields, **attributes)[source]

	




	
parse(dquery)[source]

	Experimental: Turn a dictionary into a Query object






	
select(*fields, **attributes)[source]

	




	
update(**update_fields)[source]

	




	
update_naive(**update_fields)[source]

	Same as update but does not call table._before_update and _after_update






	
validate_and_update(**update_fields)[source]

	




	
where(query, ignore_common_filters=False)[source]

	








	
class pydal.objects.Table(db, tablename, *fields, **args)[source]

	Bases: pydal.helpers.classes.Serializable, pydal.helpers.classes.BasicStorage

Represents a database table


	Example::

	
	You can create a table as::

	db = DAL(...)
db.define_table(‘users’, Field(‘name’))



And then:

db.users.insert(name='me') # print db.users._insert(...) to see SQL
db.users.drop()










	
as_dict(flat=False, sanitize=True)[source]

	




	
bulk_insert(items)[source]

	here items is a list of dictionaries






	
create_index(name, *fields, **kwargs)[source]

	




	
drop(mode='')[source]

	




	
drop_index(name)[source]

	




	
fields

	




	
import_from_csv_file(csvfile, id_map=None, null='<NULL>', unique='uuid', id_offset=None, transform=None, *args, **kwargs)[source]

	Import records from csv file.
Column headers must have same names as table fields.
Field ‘id’ is ignored.
If column names read ‘table.file’ the ‘table.’ prefix is ignored.


	‘unique’ argument is a field which must be unique (typically a
uuid field)

	‘restore’ argument is default False; if set True will remove old values
in table first.

	‘id_map’ if set to None will not map ids



The import will keep the id numbers in the restored table.
This assumes that there is an field of type id that is integer and in
incrementing order.
Will keep the id numbers in restored table.






	
insert(**fields)[source]

	




	
on(query)[source]

	




	
sqlsafe

	




	
sqlsafe_alias

	




	
truncate(mode='')[source]

	




	
update(*args, **kwargs)[source]

	




	
update_or_insert(_key=<function <lambda>>, **values)[source]

	




	
validate_and_insert(**fields)[source]

	




	
validate_and_update(_key=<function <lambda>>, **fields)[source]

	




	
validate_and_update_or_insert(_key=<function <lambda>>, **fields)[source]

	




	
with_alias(alias)[source]

	








	
class pydal.objects.VirtualCommand(method, row)[source]

	Bases: object






	
pydal.objects.pickle_row(s)[source]
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pydal.adapters package


Submodules




pydal.adapters.base module


	
class pydal.adapters.base.BaseAdapter(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, after_connection=None)[source]

	Bases: pydal.connection.ConnectionPool


	
adapt(value)[source]

	




	
alias(table, alias)[source]

	




	
close_connection(*args, **kwargs)

	




	
common_filter(query, tablenames)[source]

	




	
connector()[source]

	




	
dbengine = 'None'

	




	
drivers = ()

	




	
drop_table(table, mode='')[source]

	




	
expand_all(fields, tablenames)[source]

	




	
find_driver()[source]

	




	
get_table(*queries)[source]

	




	
iterparse(sql, fields, colnames, blob_decode=True, cacheable=False)[source]

	Iterator to parse one row at a time.
It doen’t support the old style virtual fields






	
parse(rows, fields, colnames, blob_decode=True, cacheable=False)[source]

	




	
parse_value(value, field_itype, field_type, blob_decode=True)[source]

	




	
represent(obj, field_type)[source]

	




	
rowslice(rows, minimum=0, maximum=None)[source]

	




	
support_distributed_transaction = False

	




	
tables(*queries)[source]

	




	
test_connection()[source]

	




	
types

	




	
uploads_in_blob = False

	








	
class pydal.adapters.base.DebugHandler(adapter)[source]

	Bases: pydal.helpers.classes.ExecutionHandler


	
before_execute(command)[source]

	








	
class pydal.adapters.base.NoSQLAdapter(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, after_connection=None)[source]

	Bases: pydal.adapters.base.BaseAdapter


	
can_select_for_update = False

	




	
commit()[source]

	




	
commit_prepared(key)[source]

	




	
create_table(table, migrate=True, fake_migrate=False, polymodel=None)[source]

	




	
drop(*args, **kwargs)

	




	
drop_table(table, mode='')[source]

	




	
id_query(table)[source]

	




	
prepare()[source]

	




	
rollback()[source]

	




	
rollback_prepared(key)[source]

	




	
sqlsafe_field(fieldname)[source]

	




	
sqlsafe_table(tablename, original_tablename=None)[source]

	








	
class pydal.adapters.base.NullAdapter(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, after_connection=None)[source]

	Bases: pydal.adapters.base.BaseAdapter


	
connector()[source]

	




	
find_driver()[source]

	








	
class pydal.adapters.base.SQLAdapter(*args, **kwargs)[source]

	Bases: pydal.adapters.base.BaseAdapter


	
adapt(obj)[source]

	




	
bulk_insert(table, items)[source]

	




	
can_select_for_update = True

	




	
commit(*args, **kwargs)

	




	
commit_on_alter_table = False

	




	
commit_prepared(*args, **kwargs)

	




	
count(query, distinct=None)[source]

	




	
create_index(table, index_name, *fields, **kwargs)[source]

	




	
create_sequence_and_triggers(query, table, **args)[source]

	




	
create_table(*args, **kwargs)[source]

	




	
delete(tablename, query)[source]

	




	
distributed_transaction_begin(key)[source]

	




	
drop(*args, **kwargs)

	




	
drop_index(table, index_name)[source]

	




	
drop_table(table, mode='')[source]

	




	
execute(*args, **kwargs)

	




	
execution_handlers = []

	




	
fetchall()[source]

	




	
fetchone()[source]

	




	
filter_sql_command(command)[source]

	




	
id_query(table)[source]

	




	
index_expander(*args, **kwds)[source]

	




	
insert(table, fields)[source]

	




	
iterselect(query, fields, attributes)[source]

	




	
lastrowid(table)[source]

	




	
prepare(*args, **kwargs)

	




	
represent(obj, field_type)[source]

	




	
rollback(*args, **kwargs)

	




	
rollback_prepared(*args, **kwargs)

	




	
select(query, fields, attributes)[source]

	




	
smart_adapt(obj)[source]

	




	
sqlsafe_field(fieldname)[source]

	




	
sqlsafe_table(tablename, original_tablename=None)[source]

	




	
table_alias(tbl)[source]

	




	
test_connection()[source]

	




	
truncate(table, mode='')[source]

	




	
update(tablename, query, fields)[source]

	










pydal.adapters.couchdb module


	
class pydal.adapters.couchdb.CouchDB(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, after_connection=None)[source]

	Bases: pydal.adapters.base.NoSQLAdapter


	
connector()[source]

	




	
count(query, distinct=None)[source]

	




	
create_table(table, migrate=True, fake_migrate=False, polymodel=None)[source]

	




	
dbengine = 'couchdb'

	




	
delete(tablename, query)[source]

	




	
drivers = ('couchdb',)

	




	
insert(table, fields)[source]

	




	
select(query, fields, attributes)[source]

	




	
update(tablename, query, fields)[source]

	




	
uploads_in_blob = True

	










pydal.adapters.cubrid module




pydal.adapters.db2 module


	
class pydal.adapters.db2.DB2(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
dbengine = 'db2'

	




	
execute(*args, **kwargs)

	




	
lastrowid(table)[source]

	




	
rowslice(rows, minimum=0, maximum=None)[source]

	








	
class pydal.adapters.db2.DB2IBM(*args, **kwargs)[source]

	Bases: pydal.adapters.db2.DB2


	
connector()[source]

	




	
drivers = ('ibm_db_dbi',)

	








	
class pydal.adapters.db2.DB2Pyodbc(*args, **kwargs)[source]

	Bases: pydal.adapters.db2.DB2


	
connector()[source]

	




	
drivers = ('pyodbc',)

	










pydal.adapters.firebird module


	
class pydal.adapters.firebird.FireBird(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
REGEX_URI = <_sre.SRE_Pattern object at 0x274f4a0>

	




	
commit_on_alter_table = True

	




	
connector()[source]

	




	
create_sequence_and_triggers(query, table, **args)[source]

	




	
dbengine = 'firebird'

	




	
drivers = ('kinterbasdb', 'firebirdsql', 'fdb', 'pyodbc')

	




	
lastrowid(table)[source]

	




	
support_distributed_transaction = True

	








	
class pydal.adapters.firebird.FireBirdEmbedded(*args, **kwargs)[source]

	Bases: pydal.adapters.firebird.FireBird


	
REGEX_URI = <_sre.SRE_Pattern object at 0x2700700>

	










pydal.adapters.google_adapters module


Adapter for GAE





pydal.adapters.imap module




pydal.adapters.informix module


	
class pydal.adapters.informix.Informix(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
after_connection()[source]

	




	
connector()[source]

	




	
dbengine = 'informix'

	




	
drivers = ('informixdb',)

	




	
execute(*args, **kwargs)

	




	
lastrowid(table)[source]

	




	
test_connection()[source]

	








	
class pydal.adapters.informix.InformixSE(*args, **kwargs)[source]

	Bases: pydal.adapters.informix.Informix


	
rowslice(rows, minimum=0, maximum=None)[source]

	










pydal.adapters.ingres module


	
class pydal.adapters.ingres.Ingres(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
connector()[source]

	




	
create_sequence_and_triggers(query, table, **args)[source]

	




	
dbengine = 'ingres'

	




	
drivers = ('pyodbc',)

	








	
class pydal.adapters.ingres.IngresUnicode(*args, **kwargs)[source]

	Bases: pydal.adapters.ingres.Ingres








pydal.adapters.mongo module


	
class pydal.adapters.mongo.Binary[source]

	Bases: object






	
class pydal.adapters.mongo.Expansion(adapter, crud, query, fields=(), tablename=None, groupby=None, distinct=False, having=None)[source]

	Bases: object

Class to encapsulate a pydal expression and track the parse
expansion and its results.

Two different MongoDB mechanisms are targeted here.  If the query
is sufficiently simple, then simple queries are generated.  The
bulk of the complexity here is however to support more complex
queries that are targeted to the MongoDB Aggregation Pipeline.

This class supports four operations: ‘count’, ‘select’, ‘update’
and ‘delete’.

Behavior varies somewhat for each operation type.  However
building each pipeline stage is shared where the behavior is the
same (or similar) for the different operations.

In general an attempt is made to build the query without using the
pipeline, and if that fails then the query is rebuilt with the
pipeline.


	QUERY constructed in _build_pipeline_query():

	$project : used to calculate expressions if needed
$match: filters out records

	FIELDS constructed in _expand_fields():

	
	FIELDS:COUNT

	$group : filter for distinct if needed
$group: count the records remaining

	FIELDS:SELECT

	$group : implement aggregations if needed
$project: implement expressions (etc) for select

	FIELDS:UPDATE

	$project: implement expressions (etc) for update





	HAVING constructed in _add_having():

	$project : used to calculate expressions
$match: filters out records
$project : used to filter out previous expression fields




	
annotate_expression(expression)[source]

	




	
dialect

	




	
get_collection(safe=None)[source]

	








	
class pydal.adapters.mongo.Mongo(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, after_connection=None)[source]

	Bases: pydal.adapters.base.NoSQLAdapter


	
after_connection()[source]

	




	
bulk_insert(table, items)[source]

	




	
check_notnull(table, values)[source]

	




	
check_unique(table, values)[source]

	




	
connector()[source]

	




	
count(query, distinct=None, snapshot=True)[source]

	




	
dbengine = 'mongodb'

	




	
delete(tablename, query, safe=None)[source]

	




	
drivers = ('pymongo',)

	




	
find_driver()[source]

	




	
insert(table, fields, safe=None)[source]

	Safe determines whether a asynchronous request is done or a
synchronous action is done
For safety, we use by default synchronous requests






	
object_id(arg=None)[source]

	Convert input to a valid Mongodb ObjectId instance

self.object_id(“<random>”) -> ObjectId (not unique) instance






	
represent(obj, field_type)[source]

	




	
select(query, fields, attributes, snapshot=False)[source]

	




	
truncate(table, mode, safe=None)[source]

	




	
update(tablename, query, fields, safe=None)[source]

	








	
class pydal.adapters.mongo.MongoBlob[source]

	Bases: pydal.adapters.mongo.Binary


	
MONGO_BLOB_BYTES = 0

	




	
MONGO_BLOB_NON_UTF8_STR = 1

	




	
static decode(value)[source]

	










pydal.adapters.mssql module


	
class pydal.adapters.mssql.MSSQL(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
REGEX_ARGPATTERN = <_sre.SRE_Pattern object>

	




	
REGEX_DSN = <_sre.SRE_Pattern object>

	




	
REGEX_URI = <_sre.SRE_Pattern object at 0x2746cd0>

	




	
connector()[source]

	




	
dbengine = 'mssql'

	




	
drivers = ('pyodbc',)

	




	
lastrowid(table)[source]

	








	
class pydal.adapters.mssql.MSSQL1(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL, pydal.adapters.mssql.Slicer






	
class pydal.adapters.mssql.MSSQL1N(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQLN, pydal.adapters.mssql.Slicer






	
class pydal.adapters.mssql.MSSQL3(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL






	
class pydal.adapters.mssql.MSSQL3N(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQLN






	
class pydal.adapters.mssql.MSSQL4(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL






	
class pydal.adapters.mssql.MSSQL4N(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQLN






	
class pydal.adapters.mssql.MSSQLN(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL


	
execute(*args, **kwargs)

	




	
represent(obj, field_type)[source]

	








	
class pydal.adapters.mssql.Slicer[source]

	Bases: object


	
rowslice(rows, minimum=0, maximum=None)[source]

	








	
class pydal.adapters.mssql.Sybase(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL1


	
connector()[source]

	




	
dbengine = 'sybase'

	








	
class pydal.adapters.mssql.Vertica(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.mssql.MSSQL1


	
lastrowid(table)[source]

	










pydal.adapters.mysql module


	
class pydal.adapters.mysql.Cubrid(*args, **kwargs)[source]

	Bases: pydal.adapters.mysql.MySQL


	
dbengine = 'cubrid'

	




	
drivers = ('cubriddb',)

	








	
class pydal.adapters.mysql.MySQL(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
REGEX_URI = <_sre.SRE_Pattern object at 0x2733cd0>

	




	
after_connection()[source]

	




	
commit_on_alter_table = True

	




	
commit_prepared(*args, **kwargs)

	




	
connector()[source]

	




	
dbengine = 'mysql'

	




	
distributed_transaction_begin(key)[source]

	




	
drivers = ('MySQLdb', 'pymysql', 'mysqlconnector')

	




	
prepare(*args, **kwargs)

	




	
rollback_prepared(*args, **kwargs)

	




	
support_distributed_transaction = True

	










pydal.adapters.oracle module


	
class pydal.adapters.oracle.Oracle(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
after_connection()[source]

	




	
cmd_fix = <_sre.SRE_Pattern object>

	




	
connector()[source]

	




	
create_sequence_and_triggers(query, table, **args)[source]

	




	
dbengine = 'oracle'

	




	
drivers = ('cx_Oracle',)

	




	
execute(*args, **kwargs)

	




	
fetchall()[source]

	




	
insert(table, fields)[source]

	




	
lastrowid(table)[source]

	




	
sqlsafe_table(tablename, original_tablename=None)[source]

	




	
test_connection()[source]

	










pydal.adapters.postgres module


	
class pydal.adapters.postgres.JDBCPostgre(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.Postgre


	
REGEX_URI = <_sre.SRE_Pattern object at 0x27340d0>

	




	
after_connection()[source]

	




	
connector()[source]

	




	
drivers = ('zxJDBC',)

	








	
class pydal.adapters.postgres.Postgre(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
REGEX_URI = <_sre.SRE_Pattern object at 0x272c670>

	




	
after_connection()[source]

	




	
commit_prepared(*args, **kwargs)

	




	
connector()[source]

	




	
dbengine = 'postgres'

	




	
drivers = ('psycopg2', 'pg8000')

	




	
lastrowid(table=None)[source]

	




	
prepare(*args, **kwargs)

	




	
rollback_prepared(*args, **kwargs)

	




	
support_distributed_transaction = True

	








	
class pydal.adapters.postgres.PostgreBoolean(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.PostgreNew






	
class pydal.adapters.postgres.PostgreMeta[source]

	Bases: pydal.adapters.AdapterMeta






	
class pydal.adapters.postgres.PostgreNew(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.Postgre






	
class pydal.adapters.postgres.PostgrePG8000(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.Postgre


	
adapt(obj)[source]

	




	
drivers = ('pg8000',)

	




	
execute(*args, **kwargs)

	








	
class pydal.adapters.postgres.PostgrePG8000Boolean(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.PostgrePG8000New






	
class pydal.adapters.postgres.PostgrePG8000New(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.PostgrePG8000






	
class pydal.adapters.postgres.PostgrePsyco(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.Postgre


	
adapt(obj)[source]

	




	
drivers = ('psycopg2',)

	








	
class pydal.adapters.postgres.PostgrePsycoBoolean(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.PostgrePsycoNew






	
class pydal.adapters.postgres.PostgrePsycoNew(db, uri, pool_size=0, folder=None, db_codec='UTF-8', credential_decoder=<function IDENTITY>, driver_args={}, adapter_args={}, do_connect=True, srid=4326, after_connection=None)[source]

	Bases: pydal.adapters.postgres.PostgrePsyco








pydal.adapters.sapdb module




pydal.adapters.sqlite module


	
class pydal.adapters.sqlite.JDBCSQLite(*args, **kwargs)[source]

	Bases: pydal.adapters.sqlite.SQLite


	
after_connection()[source]

	




	
connector()[source]

	




	
drivers = ('zxJDBC_sqlite',)

	








	
class pydal.adapters.sqlite.SQLite(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
after_connection()[source]

	




	
connector()[source]

	




	
dbengine = 'sqlite'

	




	
delete(tablename, query)[source]

	




	
drivers = ('sqlite2', 'sqlite3')

	




	
select(query, fields, attributes)[source]

	




	
static web2py_extract(lookup, s)[source]

	




	
static web2py_regexp(expression, item)[source]

	








	
class pydal.adapters.sqlite.Spatialite(*args, **kwargs)[source]

	Bases: pydal.adapters.sqlite.SQLite


	
SPATIALLIBS = {'Windows': 'mod_spatialite.dll', 'Darwin': 'libspatialite.dylib', 'Linux': 'libspatialite.so'}

	




	
after_connections()[source]

	




	
dbengine = 'spatialite'

	










pydal.adapters.teradata module


	
class pydal.adapters.teradata.Teradata(*args, **kwargs)[source]

	Bases: pydal.adapters.base.SQLAdapter


	
close()[source]

	




	
connector()[source]

	




	
dbengine = ''

	




	
drivers = ('pyodbc',)

	




	
lastrowid(table)[source]

	










Module contents


	
class pydal.adapters.AdapterMeta[source]

	Bases: type

Metaclass to support manipulation of adapter classes.

At the moment is used to intercept entity_quoting argument passed to DAL.






	
class pydal.adapters.Adapters(namespace=None)[source]

	Bases: pydal.helpers._internals.Dispatcher


	
get_for(uri)[source]

	




	
register_for(*uris)[source]

	








	
pydal.adapters.with_connection(f)[source]

	




	
pydal.adapters.with_connection_or_raise(f)[source]
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pydal.helpers package


Submodules




pydal.helpers.classes module


	
class pydal.helpers.classes.BasicStorage(*args, **kwargs)[source]

	Bases: object


	
clear(*args, **kwargs)

	




	
copy(*args, **kwargs)

	




	
get(key, default=None)[source]

	




	
has_key(key)

	




	
items()[source]

	




	
iteritems()[source]

	




	
iterkeys()[source]

	




	
itervalues()[source]

	




	
keys()[source]

	




	
pop(*args, **kwargs)

	




	
update(*args, **kwargs)[source]

	




	
values()[source]

	








	
class pydal.helpers.classes.DatabaseStoredFile(db, filename, mode)[source]

	
	
close()[source]

	




	
close_connection()[source]

	




	
escape(obj)[source]

	




	
static exists(db, filename)[source]

	




	
static is_operational_error(db, error)[source]

	




	
static is_programming_error(db, error)[source]

	




	
read(bytes=None)[source]

	




	
readline()[source]

	




	
static try_create_web2py_filesystem(db)[source]

	




	
web2py_filesystems = set([])

	




	
write(data)[source]

	








	
class pydal.helpers.classes.ExecutionHandler(adapter)[source]

	Bases: object


	
after_execute(command)[source]

	




	
before_execute(command)[source]

	








	
class pydal.helpers.classes.FakeCursor[source]

	Bases: object

The Python Database API Specification has a cursor() method, which
NoSql drivers generally don’t support.  If the exception in this
function is taken then it likely means that some piece of
functionality has not yet been implemented in the driver. And
something is using the cursor.

https://www.python.org/dev/peps/pep-0249/


	
warn_bad_usage(attr)[source]

	








	
class pydal.helpers.classes.FakeDriver(*args, **kwargs)[source]

	Bases: pydal.helpers.classes.BasicStorage


	
close()[source]

	




	
commit()[source]

	




	
cursor()[source]

	








	
class pydal.helpers.classes.MethodAdder(table)[source]

	Bases: object


	
register(method_name=None)[source]

	








	
class pydal.helpers.classes.NullCursor[source]

	Bases: pydal.helpers.classes.FakeCursor


	
lastrowid = 1

	








	
class pydal.helpers.classes.NullDriver(*args, **kwargs)[source]

	Bases: pydal.helpers.classes.FakeDriver






	
class pydal.helpers.classes.RecordDeleter(colset, table, id)[source]

	Bases: pydal.helpers.classes.RecordOperator






	
class pydal.helpers.classes.RecordOperator(colset, table, id)[source]

	Bases: object






	
class pydal.helpers.classes.RecordUpdater(colset, table, id)[source]

	Bases: pydal.helpers.classes.RecordOperator






	
class pydal.helpers.classes.Reference[source]

	Bases: long


	
get(key, default=None)[source]

	








	
pydal.helpers.classes.Reference_pickler(data)[source]

	




	
pydal.helpers.classes.Reference_unpickler(data)[source]

	




	
class pydal.helpers.classes.SQLALL(table)[source]

	Bases: object

Helper class providing a comma-separated string having all the field names
(prefixed by table name and ‘.’)

normally only called from within gluon.dal






	
class pydal.helpers.classes.SQLCallableList[source]

	Bases: list






	
class pydal.helpers.classes.SQLCustomType(type='string', native=None, encoder=None, decoder=None, validator=None, _class=None, widget=None, represent=None)[source]

	Bases: object

Allows defining of custom SQL types





	Parameters:	
	type – the web2py type (default = ‘string’)

	native – the backend type

	encoder – how to encode the value to store it in the backend

	decoder – how to decode the value retrieved from the backend

	validator – what validators to use ( default = None, will use the
default validator for type)










	Example::

	Define as:



	decimal = SQLCustomType(

	type =’double’,
native =’integer’,
encoder =(lambda x: int(float(x) * 100)),
decoder = (lambda x: Decimal(“0.00”) + Decimal(str(float(x)/100)) )
)

	db.define_table(

	‘example’,
Field(‘value’, type=decimal)
)











	
endswith(text=None)[source]

	




	
startswith(text=None)[source]

	








	
class pydal.helpers.classes.Serializable[source]

	Bases: object


	
as_dict(flat=False, sanitize=True)[source]

	




	
as_json(sanitize=True)[source]

	




	
as_xml(sanitize=True)[source]

	




	
as_yaml(sanitize=True)[source]

	








	
class pydal.helpers.classes.TimingHandler(adapter)[source]

	Bases: pydal.helpers.classes.ExecutionHandler


	
MAXSTORAGE = 100

	




	
after_execute(command)[source]

	




	
before_execute(command)[source]

	




	
timings

	








	
pydal.helpers.classes.pickle_basicstorage(s)[source]

	






pydal.helpers.methods module


	
pydal.helpers.methods.archive_record(qset, fs, archive_table, current_record)[source]

	




	
pydal.helpers.methods.auto_represent(field)[source]

	




	
pydal.helpers.methods.auto_validators(field)[source]

	




	
pydal.helpers.methods.bar_decode_integer(value)[source]

	




	
pydal.helpers.methods.bar_decode_string(value)[source]

	




	
pydal.helpers.methods.bar_encode(items)[source]

	




	
pydal.helpers.methods.bar_escape(item)[source]

	




	
pydal.helpers.methods.cleanup(text)[source]

	Validates that the given text is clean: only contains [0-9a-zA-Z_]






	
pydal.helpers.methods.geoLine(*line)[source]

	




	
pydal.helpers.methods.geoPoint(x, y)[source]

	




	
pydal.helpers.methods.geoPolygon(*line)[source]

	




	
pydal.helpers.methods.hide_password(uri)[source]

	




	
pydal.helpers.methods.int2uuid(n)[source]

	




	
pydal.helpers.methods.list_represent(values, row=None)[source]

	




	
pydal.helpers.methods.pluralize(singular, rules=[(<_sre.SRE_Pattern object at 0x7fa48c532b90>, <_sre.SRE_Pattern object at 0x7fa48c532b90>, 'children'), (<_sre.SRE_Pattern object at 0x7fa48c4e6870>, <_sre.SRE_Pattern object at 0x7fa48c4e6870>, 'eet'), (<_sre.SRE_Pattern object at 0x7fa48fd72f30>, <_sre.SRE_Pattern object at 0x7fa48fd72f30>, 'eeth'), (<_sre.SRE_Pattern object at 0x7fa48c45e030>, <_sre.SRE_Pattern object at 0x7fa48c532c60>, 'l\\1aves'), (<_sre.SRE_Pattern object at 0x7fa48c4e6920>, <_sre.SRE_Pattern object at 0x7fa48c4e6920>, 'ses'), (<_sre.SRE_Pattern object at 0x7fa48c4e69d0>, <_sre.SRE_Pattern object at 0x7fa48c4e69d0>, 'men'), (<_sre.SRE_Pattern object at 0x7fa48c4e6a80>, <_sre.SRE_Pattern object at 0x7fa48c4e6a80>, 'ives'), (<_sre.SRE_Pattern object at 0x7fa48c4e6b30>, <_sre.SRE_Pattern object at 0x7fa48c4e6b30>, 'eaux'), (<_sre.SRE_Pattern object at 0x7fa48c522b70>, <_sre.SRE_Pattern object at 0x7fa48c522b70>, 'lves'), (<_sre.SRE_Pattern object at 0x7fa48c532d30>, <_sre.SRE_Pattern object at 0x7fa48caf1100>, 'es'), (<_sre.SRE_Pattern object at 0x7fa48c526d50>, <_sre.SRE_Pattern object at 0x7fa48caf1100>, 'es'), (<_sre.SRE_Pattern object at 0x7fa48c4c0600>, <_sre.SRE_Pattern object at 0x7fa48c4496f0>, 'ies'), (<_sre.SRE_Pattern object at 0x7fa48caf1100>, <_sre.SRE_Pattern object at 0x7fa48caf1100>, 's')])[source]

	




	
pydal.helpers.methods.smart_query(fields, text)[source]

	




	
pydal.helpers.methods.use_common_filters(query)[source]

	




	
pydal.helpers.methods.uuid2int(uuidv)[source]

	




	
pydal.helpers.methods.varquote_aux(name, quotestr='%s')[source]

	




	
pydal.helpers.methods.xorify(orderby)[source]

	






pydal.helpers.regex module




Module contents
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  Source code for pydal.objects

# -*- coding: utf-8 -*-

import base64
import cgi
import copy
import csv
import datetime
import decimal
import os
import shutil
import sys
import types

from ._compat import PY2, StringIO, BytesIO, pjoin, exists, hashlib_md5, \
    integer_types, basestring, iteritems, xrange, implements_iterator, \
    implements_bool, copyreg, reduce, string_types, to_bytes, to_native
from ._globals import DEFAULT, IDENTITY, AND, OR
from ._gae import Key
from .exceptions import NotFoundException, NotAuthorizedException
from .helpers.regex import REGEX_TABLE_DOT_FIELD, REGEX_ALPHANUMERIC, \
    REGEX_PYTHON_KEYWORDS, REGEX_STORE_PATTERN, REGEX_UPLOAD_PATTERN, \
    REGEX_CLEANUP_FN, REGEX_VALID_TB_FLD, REGEX_TYPE
from .helpers.classes import Reference, MethodAdder, SQLCallableList, SQLALL, \
    Serializable, BasicStorage, SQLCustomType
from .helpers.methods import list_represent, bar_decode_integer, \
    bar_decode_string, bar_encode, archive_record, cleanup, \
    use_common_filters, pluralize
from .helpers.serializers import serializers

long = integer_types[-1]

DEFAULTLENGTH = {'string': 512, 'password': 512, 'upload': 512, 'text': 2**15,
                 'blob': 2**31}


[docs]class Row(BasicStorage):

    """
    A dictionary that lets you do d['a'] as well as d.a
    this is only used to store a `Row`
    """

    def __getitem__(self, k):
        key = str(k)
        _extra = super(Row, self).get('_extra', None)
        if _extra is not None:
            v = _extra.get(key, DEFAULT)
            if v != DEFAULT:
                return v

        try:
            return BasicStorage.__getattribute__(self, key)
        except AttributeError:
            pass

        m = REGEX_TABLE_DOT_FIELD.match(key)
        if m:
            try:
                e = super(Row, self).__getitem__(m.group(1))
                return e[m.group(2)]
            except (KeyError, TypeError):
                pass
            key = m.group(2)
            try:
                return super(Row, self).__getitem__(key)
            except KeyError:
                pass
        try:
            e = super(Row, self).get('__get_lazy_reference__')
            if e is not None and callable(e):
                self[key] = e(key)
                return self[key]
        except Exception as e:
            raise e

        raise KeyError

    __str__ = __repr__ = lambda self: '<Row %s>' % \
        self.as_dict(custom_types=[LazySet])

    __int__ = lambda self: self.get('id')

    __long__ = lambda self: long(self.get('id'))

    __call__ = __getitem__

    def __getattr__(self, k):
        try:
            return self.__getitem__(k)
        except KeyError:
            raise AttributeError

    def __copy__(self):
        return Row(self)

    def __eq__(self, other):
        try:
            return self.as_dict() == other.as_dict()
        except AttributeError:
            return False

[docs]    def get(self, key, default=None):
        try:
            return self.__getitem__(key)
        except(KeyError, AttributeError, TypeError):
            return default


[docs]    def as_dict(self, datetime_to_str=False, custom_types=None):
        SERIALIZABLE_TYPES = [str, int, float, bool, list, dict]
        DT_INST = (datetime.date, datetime.datetime, datetime.time)
        if PY2:
            SERIALIZABLE_TYPES += [unicode, long]
        if isinstance(custom_types, (list, tuple, set)):
            SERIALIZABLE_TYPES += custom_types
        elif custom_types:
            SERIALIZABLE_TYPES.append(custom_types)
        d = dict(self)
        for k in list(d.keys()):
            v = d[k]
            if d[k] is None:
                continue
            elif isinstance(v, Row):
                d[k] = v.as_dict()
            elif isinstance(v, Reference):
                d[k] = long(v)
            elif isinstance(v, decimal.Decimal):
                d[k] = float(v)
            elif isinstance(v, DT_INST):
                if datetime_to_str:
                    d[k] = v.isoformat().replace('T', ' ')[:19]
            elif not isinstance(v, tuple(SERIALIZABLE_TYPES)):
                del d[k]
        return d


[docs]    def as_xml(self, row_name="row", colnames=None, indent='  '):
        def f(row, field, indent='  '):
            if isinstance(row, Row):
                spc = indent+'  \n'
                items = [f(row[x], x, indent+'  ') for x in row]
                return '%s<%s>\n%s\n%s</%s>' % (
                    indent,
                    field,
                    spc.join(item for item in items if item),
                    indent,
                    field)
            elif not callable(row):
                if REGEX_ALPHANUMERIC.match(field):
                    return '%s<%s>%s</%s>' % (indent, field, row, field)
                else:
                    return '%s<extra name="%s">%s</extra>' % \
                        (indent, field, row)
            else:
                return None
        return f(self, row_name, indent=indent)


[docs]    def as_json(self, mode="object", default=None, colnames=None,
                serialize=True, **kwargs):
        """
        serializes the row to a JSON object
        kwargs are passed to .as_dict method
        only "object" mode supported

        `serialize = False` used by Rows.as_json

        TODO: return array mode with query column order

        mode and colnames are not implemented
        """

        item = self.as_dict(**kwargs)
        if serialize:
            return serializers.json(item)
        else:
            return item




[docs]def pickle_row(s):
    return Row, (dict(s), )


copyreg.pickle(Row, pickle_row)


[docs]class Table(Serializable, BasicStorage):

    """
    Represents a database table

    Example::
        You can create a table as::
            db = DAL(...)
            db.define_table('users', Field('name'))

        And then::

            db.users.insert(name='me') # print db.users._insert(...) to see SQL
            db.users.drop()

    """

    def __init__(self, db, tablename, *fields, **args):
        """
        Initializes the table and performs checking on the provided fields.

        Each table will have automatically an 'id'.

        If a field is of type Table, the fields (excluding 'id') from that table
        will be used instead.

        Raises:
            SyntaxError: when a supplied field is of incorrect type.
        """
        # import DAL here to avoid circular imports
        from .base import DAL
        super(Table, self).__init__()
        self._actual = False  # set to True by define_table()
        self._db = db
        self._tablename = tablename
        if not isinstance(tablename, str) or hasattr(DAL, tablename) or not \
           REGEX_VALID_TB_FLD.match(tablename) or \
           REGEX_PYTHON_KEYWORDS.match(tablename):
            raise SyntaxError('Field: invalid table name: %s, '
                              'use rname for "funny" names' % tablename)
        self._ot = None
        self._rname = args.get('rname')
        self._sequence_name = args.get('sequence_name') or \
            db and db._adapter.dialect.sequence_name(self._rname or tablename)
        self._trigger_name = args.get('trigger_name') or \
            db and db._adapter.dialect.trigger_name(tablename)
        self._common_filter = args.get('common_filter')
        self._format = args.get('format')
        self._singular = args.get(
            'singular', tablename.replace('_', ' ').capitalize())
        self._plural = args.get(
            'plural', pluralize(self._singular.lower()).capitalize())
        # horrible but for backard compatibility of appamdin:
        if 'primarykey' in args and args['primarykey'] is not None:
            self._primarykey = args.get('primarykey')

        self._before_insert = []
        self._before_update = [Set.delete_uploaded_files]
        self._before_delete = [Set.delete_uploaded_files]
        self._after_insert = []
        self._after_update = []
        self._after_delete = []

        self._virtual_fields = []
        self._virtual_methods = []

        self.add_method = MethodAdder(self)

        fieldnames, newfields = set(), []
        _primarykey = getattr(self, '_primarykey', None)
        if _primarykey is not None:
            if not isinstance(_primarykey, list):
                raise SyntaxError(
                    "primarykey must be a list of fields from table '%s'"
                    % tablename)
            if len(_primarykey) == 1:
                self._id = [
                    f for f in fields if isinstance(f, Field) and
                    f.name == _primarykey[0]][0]
        elif not [f for f in fields if (isinstance(f, Field) and
                  f.type == 'id') or (isinstance(f, dict) and
                  f.get("type", None) == "id")]:
            field = Field('id', 'id')
            newfields.append(field)
            fieldnames.add('id')
            self._id = field

        virtual_fields = []

        def include_new(field):
            newfields.append(field)
            fieldnames.add(field.name)
            if field.type == 'id':
                self._id = field
        for field in fields:
            if isinstance(field, (FieldVirtual, FieldMethod)):
                virtual_fields.append(field)
            elif isinstance(field, Field) and field.name not in fieldnames:
                if field.db is not None:
                    field = copy.copy(field)
                include_new(field)
            elif isinstance(field, Table):
                table = field
                for field in table:
                    if field.name not in fieldnames and field.type != 'id':
                        t2 = not table._actual and self._tablename
                        include_new(field.clone(point_self_references_to=t2))
            elif isinstance(field, dict) and \
                    field['fieldname'] not in fieldnames:
                include_new(Field(**field))
            elif not isinstance(field, (Field, Table)):
                raise SyntaxError(
                    'define_table argument is not a Field or Table: %s' %
                    field
                )
        fields = newfields
        tablename = tablename
        self._fields = SQLCallableList()
        self.virtualfields = []
        fields = list(fields)

        if db and db._adapter.uploads_in_blob is True:
            uploadfields = [f.name for f in fields if f.type == 'blob']
            for field in fields:
                fn = field.uploadfield
                if isinstance(field, Field) and field.type == 'upload'\
                        and fn is True and not field.uploadfs:
                    fn = field.uploadfield = '%s_blob' % field.name
                if isinstance(fn, str) and fn not in uploadfields and \
                   not field.uploadfs:
                    fields.append(Field(fn, 'blob', default='',
                                        writable=False, readable=False))

        fieldnames_set = set()
        reserved = dir(Table) + ['fields']
        if (db and db.check_reserved):
            check_reserved = db.check_reserved_keyword
        else:
            def check_reserved(field_name):
                if field_name in reserved:
                    raise SyntaxError("field name %s not allowed" % field_name)
        for field in fields:
            field_name = field.name
            check_reserved(field_name)
            if db and db._ignore_field_case:
                fname_item = field_name.lower()
            else:
                fname_item = field_name
            if fname_item in fieldnames_set:
                raise SyntaxError(
                    "duplicate field %s in table %s" % (field_name, tablename))
            else:
                fieldnames_set.add(fname_item)

            self.fields.append(field_name)
            self[field_name] = field
            if field.type == 'id':
                self['id'] = field
            field.tablename = field._tablename = tablename
            field.table = field._table = self
            field.db = field._db = db
        self.ALL = SQLALL(self)

        if _primarykey is not None:
            for k in _primarykey:
                if k not in self.fields:
                    raise SyntaxError(
                        "primarykey must be a list of fields from table '%s " %
                        tablename)
                else:
                    self[k].notnull = True
        for field in virtual_fields:
            self[field.name] = field

    @property
    def fields(self):
        return self._fields

[docs]    def update(self, *args, **kwargs):
        raise RuntimeError("Syntax Not Supported")


    def _enable_record_versioning(self,
                                  archive_db=None,
                                  archive_name='%(tablename)s_archive',
                                  is_active='is_active',
                                  current_record='current_record',
                                  current_record_label=None):
        db = self._db
        archive_db = archive_db or db
        archive_name = archive_name % dict(tablename=self._tablename)
        if archive_name in archive_db.tables():
            return  # do not try define the archive if already exists
        fieldnames = self.fields()
        same_db = archive_db is db
        field_type = self if same_db else 'bigint'
        clones = []
        for field in self:
            nfk = same_db or not field.type.startswith('reference')
            clones.append(
                field.clone(unique=False, type=field.type if nfk else 'bigint')
                )
        archive_db.define_table(
            archive_name,
            Field(current_record, field_type, label=current_record_label),
            *clones, **dict(format=self._format))

        self._before_update.append(
            lambda qset, fs, db=archive_db, an=archive_name, cn=current_record:
                archive_record(qset, fs, db[an], cn))
        if is_active and is_active in fieldnames:
            self._before_delete.append(
                lambda qset: qset.update(is_active=False))
            newquery = lambda query, t=self, name=self._tablename: reduce(
                AND, [
                    db[tn].is_active == True
                    for tn in db._adapter.tables(query)
                    if tn == name or getattr(db[tn], '_ot', None) == name]
                )
            query = self._common_filter
            if query:
                self._common_filter = lambda q: reduce(
                    AND, [query(q), newquery(q)])
            else:
                self._common_filter = newquery

    def _validate(self, **vars):
        errors = Row()
        for key, value in iteritems(vars):
            value, error = self[key].validate(value)
            if error:
                errors[key] = error
        return errors

    def _create_references(self):
        db = self._db
        pr = db._pending_references
        self._referenced_by_list = []
        self._referenced_by = []
        self._references = []
        for field in self:
            # fieldname = field.name  #FIXME not used ?
            field_type = field.type
            if isinstance(field_type, str) and (
                    field_type.startswith('reference ') or
                    field_type.startswith('list:reference ')):

                is_list = field_type[:15] == 'list:reference '
                if is_list:
                    ref = field_type[15:].strip()
                else:
                    ref = field_type[10:].strip()

                if not ref:
                    SyntaxError('Table: reference to nothing: %s' % ref)
                if '.' in ref:
                    rtablename, throw_it, rfieldname = ref.partition('.')
                else:
                    rtablename, rfieldname = ref, None
                if rtablename not in db:
                    pr[rtablename] = pr.get(rtablename, []) + [field]
                    continue
                rtable = db[rtablename]
                if rfieldname:
                    if not hasattr(rtable, '_primarykey'):
                        raise SyntaxError(
                            'keyed tables can only reference other keyed tables (for now)')
                    if rfieldname not in rtable.fields:
                        raise SyntaxError(
                            "invalid field '%s' for referenced table '%s'"
                            " in table '%s'" % (rfieldname, rtablename, self._tablename)
                            )
                    rfield = rtable[rfieldname]
                else:
                    rfield = rtable._id
                if is_list:
                    rtable._referenced_by_list.append(field)
                else:
                    rtable._referenced_by.append(field)
                field.referent = rfield
                self._references.append(field)
            else:
                field.referent = None
        if self._tablename in pr:
            referees = pr.pop(self._tablename)
            for referee in referees:
                if referee.type.startswith('list:reference '):
                    self._referenced_by_list.append(referee)
                else:
                    self._referenced_by.append(referee)

    def _filter_fields(self, record, id=False):
        return dict([(k, v) for (k, v) in iteritems(record) if k
                     in self.fields and (self[k].type != 'id' or id)])

    def _build_query(self, key):
        """ for keyed table only """
        query = None
        for k, v in iteritems(key):
            if k in self._primarykey:
                if query:
                    query = query & (self[k] == v)
                else:
                    query = (self[k] == v)
            else:
                raise SyntaxError(
                    'Field %s is not part of the primary key of %s' %
                    (k, self._tablename))
        return query

    def __getitem__(self, key):
        if not key:
            return None
        elif isinstance(key, dict):
            """ for keyed table """
            query = self._build_query(key)
            return self._db(query).select(
                limitby=(0, 1),
                orderby_on_limitby=False
            ).first()
        else:
            try:
                isgoogle = 'google' in self._db._drivers_available and \
                    isinstance(key, Key)
            except:
                isgoogle = False
            if str(key).isdigit() or isgoogle:
                return self._db(self._id == key).select(
                    limitby=(0, 1),
                    orderby_on_limitby=False
                ).first()
            else:
                try:
                    return getattr(self, key)
                except:
                    raise KeyError(key)

    def __call__(self, key=DEFAULT, **kwargs):
        for_update = kwargs.get('_for_update', False)
        if '_for_update' in kwargs:
            del kwargs['_for_update']

        orderby = kwargs.get('_orderby', None)
        if '_orderby' in kwargs:
            del kwargs['_orderby']

        if key is not DEFAULT:
            if isinstance(key, Query):
                record = self._db(key).select(
                    limitby=(0, 1),
                    for_update=for_update,
                    orderby=orderby,
                    orderby_on_limitby=False).first()
            elif not str(key).isdigit():
                record = None
            else:
                record = self._db(self._id == key).select(
                    limitby=(0, 1),
                    for_update=for_update,
                    orderby=orderby,
                    orderby_on_limitby=False).first()
            if record:
                for k, v in iteritems(kwargs):
                    if record[k] != v:
                        return None
            return record
        elif kwargs:
            query = reduce(lambda a, b: a & b, [
                           self[k] == v for k, v in iteritems(kwargs)])
            return self._db(query).select(limitby=(0, 1),
                                          for_update=for_update,
                                          orderby=orderby,
                                          orderby_on_limitby=False).first()
        else:
            return None

    def __setitem__(self, key, value):
        if isinstance(key, dict) and isinstance(value, dict):
            """ option for keyed table """
            if set(key.keys()) == set(self._primarykey):
                value = self._filter_fields(value)
                kv = {}
                kv.update(value)
                kv.update(key)
                if not self.insert(**kv):
                    query = self._build_query(key)
                    self._db(query).update(**self._filter_fields(value))
            else:
                raise SyntaxError(
                    'key must have all fields from primary key: %s' %
                    self._primarykey)
        elif str(key).isdigit():
            if key == 0:
                self.insert(**self._filter_fields(value))
            elif self._db(self._id == key)\
                    .update(**self._filter_fields(value)) is None:
                raise SyntaxError('No such record: %s' % key)
        else:
            if isinstance(key, dict):
                raise SyntaxError(
                    'value must be a dictionary: %s' % value)
            self.__dict__[str(key)] = value
            if isinstance(value, (FieldVirtual, FieldMethod)):
                if value.name == 'unknown':
                    value.name = str(key)
                if isinstance(value, FieldVirtual):
                    self._virtual_fields.append(value)
                else:
                    self._virtual_methods.append(value)

    def __setattr__(self, key, value):
        if key[:1] != '_' and key in self:
            raise SyntaxError(
                'Object exists and cannot be redefined: %s' % key)
        self[key] = value

    def __delitem__(self, key):
        if isinstance(key, dict):
            query = self._build_query(key)
            if not self._db(query).delete():
                raise SyntaxError('No such record: %s' % key)
        elif not str(key).isdigit() or \
                not self._db(self._id == key).delete():
            raise SyntaxError('No such record: %s' % key)

    def __iter__(self):
        for fieldname in self.fields:
            yield self[fieldname]

    def __repr__(self):
        return '<Table %s (%s)>' % (self._tablename, ', '.join(self.fields()))

    def __str__(self):
        if self._ot is not None:
            ot = self._ot
            if 'Oracle' in str(type(self._db._adapter)):
                return '%s %s' % (ot, self._tablename)
            return '%s AS %s' % (ot, self._tablename)

        return self._tablename

    @property
    def sqlsafe(self):
        rname = self._rname
        if rname:
            return rname
        return self._db._adapter.sqlsafe_table(self._tablename)

    @property
    def sqlsafe_alias(self):
        rname = self._rname
        ot = self._ot
        if rname and not ot:
            return rname
        return self._db._adapter.sqlsafe_table(self._tablename, self._ot)

    def _drop(self, mode=''):
        return self._db._adapter.dialect.drop_table(self, mode)

[docs]    def drop(self, mode=''):
        return self._db._adapter.drop_table(self, mode)


    def _listify(self, fields, update=False):
        new_fields = {}  # format: new_fields[name] = (field, value)

        # store all fields passed as input in new_fields
        for name in fields:
            if name not in self.fields:
                if name != 'id':
                    raise SyntaxError(
                        'Field %s does not belong to the table' % name)
            else:
                field = self[name]
                value = fields[name]
                if field.filter_in:
                    value = field.filter_in(value)
                new_fields[name] = (field, value)

        # check all fields that should be in the table but are not passed
        to_compute = []
        for ofield in self:
            name = ofield.name
            if name not in new_fields:
                # if field is supposed to be computed, compute it!
                if ofield.compute:  # save those to compute for later
                    to_compute.append((name, ofield))
                # if field is required, check its default value
                elif not update and ofield.default is not None:
                    value = ofield.default
                    fields[name] = value
                    new_fields[name] = (ofield, value)
                # if this is an update, user the update field instead
                elif update and ofield.update is not None:
                    value = ofield.update
                    fields[name] = value
                    new_fields[name] = (ofield, value)
                # if the field is still not there but it should, error
                elif not update and ofield.required:
                    raise RuntimeError(
                        'Table: missing required field: %s' % name)
        # now deal with fields that are supposed to be computed
        if to_compute:
            row = Row(fields)
            for name, ofield in to_compute:
                # try compute it
                try:
                    row[name] = new_value = ofield.compute(row)
                    new_fields[name] = (ofield, new_value)
                except (KeyError, AttributeError):
                    # error silently unless field is required!
                    if ofield.required:
                        raise SyntaxError('unable to compute field: %s' % name)
                    elif ofield.default is not None:
                        row[name] = new_value = ofield.default
                        new_fields[name] = (ofield, new_value)
        return list(new_fields.values())

    def _attempt_upload(self, fields):
        for field in self:
            if field.type == 'upload' and field.name in fields:
                value = fields[field.name]
                if not (value is None or isinstance(value, string_types)):
                    if hasattr(value, 'file') and hasattr(value, 'filename'):
                        new_name = field.store(
                            value.file, filename=value.filename)
                    elif isinstance(value, dict):
                        if 'data' in value and 'filename' in value:
                            stream = BytesIO(to_bytes(value['data']))
                            new_name = field.store(
                                stream, filename=value['filename'])
                        else:
                            new_name = None
                    elif hasattr(value, 'read') and hasattr(value, 'name'):
                        new_name = field.store(value, filename=value.name)
                    else:
                        raise RuntimeError("Unable to handle upload")
                    fields[field.name] = new_name

    def _defaults(self, fields):
        """If there are no fields/values specified, return table defaults"""
        fields = copy.copy(fields)
        for field in self:
            if (field.name not in fields and
                    field.type != "id" and
                    field.compute is None and
                    field.default is not None):
                fields[field.name] = field.default
        return fields

    def _insert(self, **fields):
        fields = self._defaults(fields)
        return self._db._adapter._insert(self, self._listify(fields))

[docs]    def insert(self, **fields):
        fields = self._defaults(fields)
        self._attempt_upload(fields)
        if any(f(fields) for f in self._before_insert):
            return 0
        ret = self._db._adapter.insert(self, self._listify(fields))
        if ret and self._after_insert:
            fields = Row(fields)
            [f(fields, ret) for f in self._after_insert]
        return ret


    def _validate_fields(self, fields, defattr='default'):
        response = Row()
        response.id, response.errors = None, Row()
        new_fields = copy.copy(fields)
        for fieldname in self.fields:
            default = getattr(self[fieldname], defattr)
            if callable(default):
                default = default()
            raw_value = fields.get(fieldname, default)
            value, error = self[fieldname].validate(raw_value)
            if error:
                response.errors[fieldname] = "%s" % error
            elif value is not None:
                new_fields[fieldname] = value
        return response, new_fields

[docs]    def validate_and_insert(self, **fields):
        response, new_fields = self._validate_fields(fields)
        if not response.errors:
            response.id = self.insert(**new_fields)
        return response


[docs]    def validate_and_update(self, _key=DEFAULT, **fields):
        response, new_fields = self._validate_fields(fields, 'update')
        #: select record(s) for update
        if _key is DEFAULT:
            record = self(**fields)
        elif isinstance(_key, dict):
            record = self(**_key)
        else:
            record = self(_key)
        #: do the update
        if not response.errors and record:
            if '_id' in self:
                myset = self._db(self._id == record[self._id.name])
            else:
                query = None
                for key, value in iteritems(_key):
                    if query is None:
                        query = getattr(self, key) == value
                    else:
                        query = query & (getattr(self, key) == value)
                myset = self._db(query)
            response.id = myset.update(**new_fields)
        return response


[docs]    def update_or_insert(self, _key=DEFAULT, **values):
        if _key is DEFAULT:
            record = self(**values)
        elif isinstance(_key, dict):
            record = self(**_key)
        else:
            record = self(_key)
        if record:
            record.update_record(**values)
            newid = None
        else:
            newid = self.insert(**values)
        return newid


[docs]    def validate_and_update_or_insert(self, _key=DEFAULT, **fields):
        if _key is DEFAULT or _key == '':
            primary_keys = {}
            for key, value in iteritems(fields):
                if key in self._primarykey:
                    primary_keys[key] = value
            if primary_keys != {}:
                record = self(**primary_keys)
                _key = primary_keys
            else:
                required_keys = {}
                for key, value in iteritems(fields):
                    if getattr(self, key).required:
                        required_keys[key] = value
                record = self(**required_keys)
                _key = required_keys
        elif isinstance(_key, dict):
            record = self(**_key)
        else:
            record = self(_key)

        if record:
            response = self.validate_and_update(_key, **fields)
            if hasattr(self, '_primarykey'):
                primary_keys = {}
                for key in self._primarykey:
                    primary_keys[key] = getattr(record, key)
                response.id = primary_keys
        else:
            response = self.validate_and_insert(**fields)
        return response


[docs]    def bulk_insert(self, items):
        """
        here items is a list of dictionaries
        """
        listify_items = [self._listify(item) for item in items]
        if any(f(item) for item in items for f in self._before_insert):
            return 0
        ret = self._db._adapter.bulk_insert(self, listify_items)
        ret and [
            [f(item, ret[k]) for k, item in enumerate(items)]
            for f in self._after_insert]
        return ret


    def _truncate(self, mode=''):
        return self._db._adapter.dialect.truncate(self, mode)

[docs]    def truncate(self, mode=''):
        return self._db._adapter.truncate(self, mode)


[docs]    def import_from_csv_file(self,
                             csvfile,
                             id_map = None,
                             null = '<NULL>',
                             unique = 'uuid',
                             id_offset = None,  # id_offset used only when id_map is None
                             transform = None,
                             *args, **kwargs
                             ):
        """
        Import records from csv file.
        Column headers must have same names as table fields.
        Field 'id' is ignored.
        If column names read 'table.file' the 'table.' prefix is ignored.

        - 'unique' argument is a field which must be unique (typically a
          uuid field)
        - 'restore' argument is default False; if set True will remove old values
          in table first.
        - 'id_map' if set to None will not map ids

        The import will keep the id numbers in the restored table.
        This assumes that there is an field of type id that is integer and in
        incrementing order.
        Will keep the id numbers in restored table.
        """

        delimiter = kwargs.get('delimiter', ',')
        quotechar = kwargs.get('quotechar', '"')
        quoting = kwargs.get('quoting', csv.QUOTE_MINIMAL)
        restore = kwargs.get('restore', False)
        if restore:
            self._db[self].truncate()

        reader = csv.reader(csvfile, delimiter=delimiter,
                            quotechar=quotechar, quoting=quoting)
        colnames = None
        if isinstance(id_map, dict):
            if self._tablename not in id_map:
                id_map[self._tablename] = {}
            id_map_self = id_map[self._tablename]

        def fix(field, value, id_map, id_offset):
            list_reference_s = 'list:reference'
            if value == null:
                value = None
            elif field.type == 'blob':
                value = base64.b64decode(value)
            elif field.type == 'double' or field.type == 'float':
                if not value.strip():
                    value = None
                else:
                    value = float(value)
            elif field.type in ('integer', 'bigint'):
                if not value.strip():
                    value = None
                else:
                    value = long(value)
            elif field.type.startswith('list:string'):
                value = bar_decode_string(value)
            elif field.type.startswith(list_reference_s):
                ref_table = field.type[len(list_reference_s):].strip()
                if id_map is not None:
                    value = [id_map[ref_table][long(v)]
                             for v in bar_decode_string(value)]
                else:
                    value = [v for v in bar_decode_string(value)]
            elif field.type.startswith('list:'):
                value = bar_decode_integer(value)
            elif id_map and field.type.startswith('reference'):
                try:
                    value = id_map[field.type[9:].strip()][long(value)]
                except KeyError:
                    pass
            elif id_offset and field.type.startswith('reference'):
                try:
                    value = id_offset[field.type[9:].strip()]+long(value)
                except KeyError:
                    pass
            return value

        def is_id(colname):
            if colname in self:
                return self[colname].type == 'id'
            else:
                return False

        first = True
        unique_idx = None
        for lineno, line in enumerate(reader):
            if not line:
                return
            if not colnames:
                # assume this is the first line of the input, contains colnames
                colnames = [x.split('.', 1)[-1] for x in line][:len(line)]

                cols, cid = {}, None
                for i, colname in enumerate(colnames):
                    if is_id(colname):
                        cid = colname
                    elif colname in self.fields:
                        cols[colname] = self[colname]
                    if colname == unique:
                        unique_idx = i
            elif len(line)==len(colnames):
                # every other line contains instead data
                items = dict(zip(colnames, line))
                if transform:
                    items = transform(items)

                ditems = dict()
                csv_id = None
                for field in self:
                    fieldname = field.name
                    if fieldname in items:
                        try:
                            value = fix(field, items[fieldname], id_map, id_offset)
                            if field.type!='id':
                                ditems[fieldname] = value
                            else:
                                csv_id = long(value)
                        except ValueError:
                            raise RuntimeError("Unable to parse line:%s" % (lineno+1))
                if not (id_map or csv_id is None or id_offset is None or unique_idx):
                    curr_id = self.insert(**ditems)
                    if first:
                        first = False
                        # First curr_id is bigger than csv_id,
                        # then we are not restoring but
                        # extending db table with csv db table
                        id_offset[self._tablename] = (curr_id-csv_id) \
                            if curr_id > csv_id else 0
                    # create new id until we get the same as old_id+offset
                    while curr_id < csv_id+id_offset[self._tablename]:
                        self._db(self[cid] == curr_id).delete()
                        curr_id = self.insert(**ditems)
                # Validation. Check for duplicate of 'unique' &,
                # if present, update instead of insert.
                elif not unique_idx:
                    new_id = self.insert(**ditems)
                else:
                    unique_value = line[unique_idx]
                    query = self[unique] == unique_value
                    record = self._db(query).select().first()
                    if record:
                        record.update_record(**ditems)
                        new_id = record[self._id.name]
                    else:
                        new_id = self.insert(**ditems)
                if id_map and csv_id is not None:
                    id_map_self[csv_id] = new_id
            if lineno % 1000 == 999:
                self._db.commit()


[docs]    def as_dict(self, flat=False, sanitize=True):
        table_as_dict = dict(
            tablename=str(self),
            fields=[],
            sequence_name=self._sequence_name,
            trigger_name=self._trigger_name,
            common_filter=self._common_filter,
            format=self._format,
            singular=self._singular,
            plural=self._plural)

        for field in self:
            if (field.readable or field.writable) or (not sanitize):
                table_as_dict["fields"].append(field.as_dict(
                    flat=flat, sanitize=sanitize))
        return table_as_dict


[docs]    def with_alias(self, alias):
        return self._db._adapter.alias(self, alias)


[docs]    def on(self, query):
        return Expression(self._db, self._db._adapter.dialect.on, self, query)


[docs]    def create_index(self, name, *fields, **kwargs):
        return self._db._adapter.create_index(self, name, *fields, **kwargs)


[docs]    def drop_index(self, name):
        return self._db._adapter.drop_index(self, name)




def _expression_wrap(wrapper):
    def wrap(self, *args, **kwargs):
        return wrapper(self, *args, **kwargs)
    return wrap


[docs]class Expression(object):
    _dialect_expressions_ = {}

    def __new__(cls, *args, **kwargs):
        for name, wrapper in iteritems(cls._dialect_expressions_):
            setattr(cls, name, _expression_wrap(wrapper))
        new_cls = super(Expression, cls).__new__(cls)
        return new_cls

    def __init__(self, db, op, first=None, second=None, type=None,
                 **optional_args):
        self.db = db
        self.op = op
        self.first = first
        self.second = second
        self._table = getattr(first, '_table', None)
        if not type and first and hasattr(first, 'type'):
            self.type = first.type
        else:
            self.type = type
        if isinstance(self.type, str):
            self._itype = REGEX_TYPE.match(self.type).group(0)
        else:
            self._itype = None
        self.optional_args = optional_args

    @property
    def _dialect(self):
        return self.db._adapter.dialect

[docs]    def sum(self):
        return Expression(
            self.db, self._dialect.aggregate, self, 'SUM', self.type)


[docs]    def max(self):
        return Expression(
            self.db, self._dialect.aggregate, self, 'MAX', self.type)


[docs]    def min(self):
        return Expression(
            self.db, self._dialect.aggregate, self, 'MIN', self.type)


[docs]    def len(self):
        return Expression(
            self.db, self._dialect.length, self, None, 'integer')


[docs]    def avg(self):
        return Expression(
            self.db, self._dialect.aggregate, self, 'AVG', self.type)


[docs]    def abs(self):
        return Expression(
            self.db, self._dialect.aggregate, self, 'ABS', self.type)


[docs]    def lower(self):
        return Expression(
            self.db, self._dialect.lower, self, None, self.type)


[docs]    def upper(self):
        return Expression(
            self.db, self._dialect.upper, self, None, self.type)


[docs]    def replace(self, a, b):
        return Expression(
            self.db, self._dialect.replace, self, (a, b), self.type)


[docs]    def year(self):
        return Expression(
            self.db, self._dialect.extract, self, 'year', 'integer')


[docs]    def month(self):
        return Expression(
            self.db, self._dialect.extract, self, 'month', 'integer')


[docs]    def day(self):
        return Expression(
            self.db, self._dialect.extract, self, 'day', 'integer')


[docs]    def hour(self):
        return Expression(
            self.db, self._dialect.extract, self, 'hour', 'integer')


[docs]    def minutes(self):
        return Expression(
            self.db, self._dialect.extract, self, 'minute', 'integer')


[docs]    def coalesce(self, *others):
        return Expression(
            self.db, self._dialect.coalesce, self, others, self.type)


[docs]    def coalesce_zero(self):
        return Expression(
            self.db, self._dialect.coalesce_zero, self, None, self.type)


[docs]    def seconds(self):
        return Expression(
            self.db, self._dialect.extract, self, 'second', 'integer')


[docs]    def epoch(self):
        return Expression(
            self.db, self._dialect.epoch, self, None, 'integer')


    def __getitem__(self, i):
        if isinstance(i, slice):
            start = i.start or 0
            stop = i.stop

            db = self.db
            if start < 0:
                pos0 = '(%s - %d)' % (self.len(), abs(start) - 1)
            else:
                pos0 = start + 1

            maxint = sys.maxint if PY2 else sys.maxsize
            if stop is None or stop == maxint:
                length = self.len()
            elif stop < 0:
                length = '(%s - %d - %s)' % (self.len(), abs(stop) - 1, pos0)
            else:
                length = '(%s - %s)' % (stop + 1, pos0)

            return Expression(db, self._dialect.substring,
                              self, (pos0, length), self.type)
        else:
            return self[i:i + 1]

    def __str__(self):
        return str(self.db._adapter.expand(self, self.type))

    def __or__(self, other):  # for use in sortby
        return Expression(self.db, self._dialect.comma, self, other, self.type)

    def __invert__(self):
        if hasattr(self, '_op') and self.op == self._dialect.invert:
            return self.first
        return Expression(self.db, self._dialect.invert, self, type=self.type)

    def __add__(self, other):
        return Expression(self.db, self._dialect.add, self, other, self.type)

    def __sub__(self, other):
        if self.type in ('integer', 'bigint'):
            result_type = 'integer'
        elif self.type in ['date', 'time', 'datetime', 'double', 'float']:
            result_type = 'double'
        elif self.type.startswith('decimal('):
            result_type = self.type
        else:
            raise SyntaxError("subtraction operation not supported for type")
        return Expression(self.db, self._dialect.sub, self, other, result_type)

    def __mul__(self, other):
        return Expression(self.db, self._dialect.mul, self, other, self.type)

    def __div__(self, other):
        return Expression(self.db, self._dialect.div, self, other, self.type)

    def __truediv__(self, other):
        return self.__div__(other)

    def __mod__(self, other):
        return Expression(self.db, self._dialect.mod, self, other, self.type)

    def __eq__(self, value):
        return Query(self.db, self._dialect.eq, self, value)

    def __ne__(self, value):
        return Query(self.db, self._dialect.ne, self, value)

    def __lt__(self, value):
        return Query(self.db, self._dialect.lt, self, value)

    def __le__(self, value):
        return Query(self.db, self._dialect.lte, self, value)

    def __gt__(self, value):
        return Query(self.db, self._dialect.gt, self, value)

    def __ge__(self, value):
        return Query(self.db, self._dialect.gte, self, value)

[docs]    def like(self, value, case_sensitive=True, escape=None):
        op = case_sensitive and self._dialect.like or self._dialect.ilike
        return Query(self.db, op, self, value, escape=escape)


[docs]    def ilike(self, value, escape=None):
        return self.like(value, case_sensitive=False, escape=escape)


[docs]    def regexp(self, value):
        return Query(self.db, self._dialect.regexp, self, value)


[docs]    def belongs(self, *value, **kwattr):
        """
        Accepts the following inputs::

           field.belongs(1, 2)
           field.belongs((1, 2))
           field.belongs(query)

        Does NOT accept:

               field.belongs(1)

        If the set you want back includes `None` values, you can do::

            field.belongs((1, None), null=True)

        """
        db = self.db
        if len(value) == 1:
            value = value[0]
        if isinstance(value, Query):
            value = db(value)._select(value.first._table._id)
        elif not isinstance(value, basestring):
            value = set(value)
            if kwattr.get('null') and None in value:
                value.remove(None)
                return (self == None) | Query(
                    self.db, self._dialect.belongs, self, value)
        return Query(self.db, self._dialect.belongs, self, value)


[docs]    def startswith(self, value):
        if self.type not in ('string', 'text', 'json', 'upload'):
            raise SyntaxError("startswith used with incompatible field type")
        return Query(self.db, self._dialect.startswith, self, value)


[docs]    def endswith(self, value):
        if self.type not in ('string', 'text', 'json', 'upload'):
            raise SyntaxError("endswith used with incompatible field type")
        return Query(self.db, self._dialect.endswith, self, value)


[docs]    def contains(self, value, all=False, case_sensitive=False):
        """
        For GAE contains() is always case sensitive
        """
        if isinstance(value, (list, tuple)):
            subqueries = [self.contains(str(v), case_sensitive=case_sensitive)
                          for v in value if str(v)]
            if not subqueries:
                return self.contains('')
            else:
                return reduce(all and AND or OR, subqueries)
        if self.type not in ('string', 'text', 'json', 'upload') and not \
           self.type.startswith('list:'):
            raise SyntaxError("contains used with incompatible field type")
        return Query(
            self.db, self._dialect.contains, self, value,
            case_sensitive=case_sensitive)


[docs]    def with_alias(self, alias):
        return Expression(self.db, self._dialect._as, self, alias, self.type)


    # GIS expressions

[docs]    def st_asgeojson(self, precision=15, options=0, version=1):
        return Expression(self.db, self.db._adapter.ST_ASGEOJSON, self,
                          dict(precision=precision, options=options,
                               version=version), 'string')


[docs]    def st_astext(self):
        return Expression(
            self.db, self._dialect.st_astext, self, type='string')


[docs]    def st_x(self):
        return Expression(self.db, self._dialect.st_x, self, type='string')


[docs]    def st_y(self):
        return Expression(self.db, self._dialect.st_y, self, type='string')


[docs]    def st_distance(self, other):
        return Expression(
            self.db, self._dialect.st_distance, self, other, 'double')


[docs]    def st_simplify(self, value):
        return Expression(
            self.db, self._dialect.st_simplify, self, value, self.type)


[docs]    def st_simplifypreservetopology(self, value):
        return Expression(
            self.db, self._dialect.st_simplifypreservetopology, self, value,
            self.type)


    # GIS queries

[docs]    def st_contains(self, value):
        return Query(self.db, self._dialect.st_contains, self, value)


[docs]    def st_equals(self, value):
        return Query(self.db, self._dialect.st_equals, self, value)


[docs]    def st_intersects(self, value):
        return Query(self.db, self._dialect.st_intersects, self, value)


[docs]    def st_overlaps(self, value):
        return Query(self.db, self._dialect.st_overlaps, self, value)


[docs]    def st_touches(self, value):
        return Query(self.db, self._dialect.st_touches, self, value)


[docs]    def st_within(self, value):
        return Query(self.db, self._dialect.st_within, self, value)


[docs]    def st_dwithin(self, value, distance):
        return Query(
            self.db, self._dialect.st_dwithin, self, (value, distance))




[docs]class FieldVirtual(object):
    def __init__(self, name, f=None, ftype='string', label=None,
                 table_name=None):
        # for backward compatibility
        (self.name, self.f) = (name, f) if f else ('unknown', name)
        self.type = ftype
        self.label = label or self.name.capitalize().replace('_', ' ')
        self.represent = lambda v, r=None: v
        self.formatter = IDENTITY
        self.comment = None
        self.readable = True
        self.writable = False
        self.requires = None
        self.widget = None
        self.tablename = table_name
        self.filter_out = None

    def __str__(self):
        return '%s.%s' % (self.tablename, self.name)



[docs]class FieldMethod(object):
    def __init__(self, name, f=None, handler=None):
        # for backward compatibility
        (self.name, self.f) = (name, f) if f else ('unknown', name)
        self.handler = handler or VirtualCommand



@implements_bool
[docs]class Field(Expression, Serializable):

    Virtual = FieldVirtual
    Method = FieldMethod
    Lazy = FieldMethod  # for backward compatibility

    """
    Represents a database field

    Example:
        Usage::

            a = Field(name, 'string', length=32, default=None, required=False,
                requires=IS_NOT_EMPTY(), ondelete='CASCADE',
                notnull=False, unique=False,
                uploadfield=True, widget=None, label=None, comment=None,
                uploadfield=True, # True means store on disk,
                                  # 'a_field_name' means store in this field in db
                                  # False means file content will be discarded.
                writable=True, readable=True, update=None, authorize=None,
                autodelete=False, represent=None, uploadfolder=None,
                uploadseparate=False # upload to separate directories by uuid_keys
                                     # first 2 character and tablename.fieldname
                                     # False - old behavior
                                     # True - put uploaded file in
                                     #   <uploaddir>/<tablename>.<fieldname>/uuid_key[:2]
                                     #        directory)
                uploadfs=None        # a pyfilesystem where to store upload
                )

    to be used as argument of `DAL.define_table`

    """

    def __init__(self, fieldname, type='string', length=None, default=DEFAULT,
                 required=False, requires=DEFAULT, ondelete='CASCADE',
                 notnull=False, unique=False, uploadfield=True, widget=None,
                 label=None, comment=None, writable=True, readable=True,
                 update=None, authorize=None, autodelete=False, represent=None,
                 uploadfolder=None, uploadseparate=False, uploadfs=None,
                 compute=None, custom_store=None, custom_retrieve=None,
                 custom_retrieve_file_properties=None, custom_delete=None,
                 filter_in=None, filter_out=None, custom_qualifier=None,
                 map_none=None, rname=None):
        self._db = self.db = None  # both for backward compatibility
        self.op = None
        self.first = None
        self.second = None
        if PY2 and isinstance(fieldname, unicode):
            try:
                fieldname = str(fieldname)
            except UnicodeEncodeError:
                raise SyntaxError('Field: invalid unicode field name')
        self.name = fieldname = cleanup(fieldname)
        if (not isinstance(fieldname, str) or hasattr(Table, fieldname) or
                not REGEX_VALID_TB_FLD.match(fieldname) or
                REGEX_PYTHON_KEYWORDS.match(fieldname)):
            raise SyntaxError('Field: invalid field name: %s, '
                              'use rname for "funny" names' % fieldname)

        if not isinstance(type, (Table, Field)):
            self.type = type
        else:
            self.type = 'reference %s' % type

        self.length = length if length is not None else \
            DEFAULTLENGTH.get(self.type, 512)
        self.default = default if default != DEFAULT else (update or None)
        self.required = required  # is this field required
        self.ondelete = ondelete.upper()  # this is for reference fields only
        self.notnull = notnull
        self.unique = unique
        self.uploadfield = uploadfield
        self.uploadfolder = uploadfolder
        self.uploadseparate = uploadseparate
        self.uploadfs = uploadfs
        self.widget = widget
        self.comment = comment
        self.writable = writable
        self.readable = readable
        self.update = update
        self.authorize = authorize
        self.autodelete = autodelete
        self.represent = list_represent if represent is None and \
            type in ('list:integer', 'list:string') else represent
        self.compute = compute
        self.isattachment = True
        self.custom_store = custom_store
        self.custom_retrieve = custom_retrieve
        self.custom_retrieve_file_properties = custom_retrieve_file_properties
        self.custom_delete = custom_delete
        self.filter_in = filter_in
        self.filter_out = filter_out
        self.custom_qualifier = custom_qualifier
        self.label = (label if label is not None else
                      fieldname.replace('_', ' ').title())
        self.requires = requires if requires is not None else []
        self.map_none = map_none
        self._rname = rname
        stype = self.type
        if isinstance(self.type, SQLCustomType):
            stype = self.type.type
        self._itype = REGEX_TYPE.match(stype).group(0) if stype else None

[docs]    def set_attributes(self, *args, **attributes):
        self.__dict__.update(*args, **attributes)


[docs]    def clone(self, point_self_references_to=False, **args):
        field = copy.copy(self)
        if point_self_references_to and \
           field.type == 'reference %s'+field._tablename:
            field.type = 'reference %s' % point_self_references_to
        field.__dict__.update(args)
        return field


[docs]    def store(self, file, filename=None, path=None):
        # make sure filename is a str sequence
        filename = "{}".format(filename)
        if self.custom_store:
            return self.custom_store(file, filename, path)
        if isinstance(file, cgi.FieldStorage):
            filename = filename or file.filename
            file = file.file
        elif not filename:
            filename = file.name
        filename = os.path.basename(
            filename.replace('/', os.sep).replace('\\', os.sep))
        m = REGEX_STORE_PATTERN.search(filename)
        extension = m and m.group('e') or 'txt'
        uuid_key = self._db.uuid().replace('-', '')[-16:]
        encoded_filename = to_native(
            base64.b16encode(to_bytes(filename)).lower())
        newfilename = '%s.%s.%s.%s' % (
            self._tablename, self.name, uuid_key, encoded_filename)
        newfilename = newfilename[:(self.length - 1 - len(extension))] + \
            '.' + extension
        self_uploadfield = self.uploadfield
        if isinstance(self_uploadfield, Field):
            blob_uploadfield_name = self_uploadfield.uploadfield
            keys = {self_uploadfield.name: newfilename,
                    blob_uploadfield_name: file.read()}
            self_uploadfield.table.insert(**keys)
        elif self_uploadfield is True:
            if self.uploadfs:
                dest_file = self.uploadfs.open(newfilename, 'wb')
            else:
                if path:
                    pass
                elif self.uploadfolder:
                    path = self.uploadfolder
                elif self.db._adapter.folder:
                    path = pjoin(self.db._adapter.folder, '..', 'uploads')
                else:
                    raise RuntimeError(
                        "you must specify a Field(..., uploadfolder=...)")
                if self.uploadseparate:
                    if self.uploadfs:
                        raise RuntimeError("not supported")
                    path = pjoin(path, "%s.%s" % (
                        self._tablename, self.name), uuid_key[:2]
                    )
                if not exists(path):
                    os.makedirs(path)
                pathfilename = pjoin(path, newfilename)
                dest_file = open(pathfilename, 'wb')
            try:
                shutil.copyfileobj(file, dest_file)
            except IOError:
                raise IOError(
                    'Unable to store file "%s" because invalid permissions, '
                    'readonly file system, or filename too long' %
                    pathfilename)
            dest_file.close()
        return newfilename


[docs]    def retrieve(self, name, path=None, nameonly=False):
        """
        If `nameonly==True` return (filename, fullfilename) instead of
        (filename, stream)
        """
        self_uploadfield = self.uploadfield
        if self.custom_retrieve:
            return self.custom_retrieve(name, path)
        if self.authorize or isinstance(self_uploadfield, str):
            row = self.db(self == name).select().first()
            if not row:
                raise NotFoundException
        if self.authorize and not self.authorize(row):
            raise NotAuthorizedException
        file_properties = self.retrieve_file_properties(name, path)
        filename = file_properties['filename']
        if isinstance(self_uploadfield, str):  # ## if file is in DB
            stream = BytesIO(to_bytes(row[self_uploadfield] or ''))
        elif isinstance(self_uploadfield, Field):
            blob_uploadfield_name = self_uploadfield.uploadfield
            query = self_uploadfield == name
            data = self_uploadfield.table(query)[blob_uploadfield_name]
            stream = BytesIO(to_bytes(data))
        elif self.uploadfs:
            # ## if file is on pyfilesystem
            stream = self.uploadfs.open(name, 'rb')
        else:
            # ## if file is on regular filesystem
            # this is intentially a sting with filename and not a stream
            # this propagates and allows stream_file_or_304_or_206 to be called
            fullname = pjoin(file_properties['path'], name)
            if nameonly:
                return (filename, fullname)
            stream = open(fullname, 'rb')
        return (filename, stream)


[docs]    def retrieve_file_properties(self, name, path=None):
        m = REGEX_UPLOAD_PATTERN.match(name)
        if not m or not self.isattachment:
            raise TypeError('Can\'t retrieve %s file properties' % name)
        self_uploadfield = self.uploadfield
        if self.custom_retrieve_file_properties:
            return self.custom_retrieve_file_properties(name, path)
        if m.group('name'):
            try:
                filename = base64.b16decode(m.group('name'), True).decode('utf-8')
                filename = REGEX_CLEANUP_FN.sub('_', filename)
            except (TypeError, AttributeError):
                filename = name
        else:
            filename = name
        # ## if file is in DB
        if isinstance(self_uploadfield, (str, Field)):
            return dict(path=None, filename=filename)
        # ## if file is on filesystem
        if not path:
            if self.uploadfolder:
                path = self.uploadfolder
            else:
                path = pjoin(self.db._adapter.folder, '..', 'uploads')
        if self.uploadseparate:
            t = m.group('table')
            f = m.group('field')
            u = m.group('uuidkey')
            path = pjoin(path, "%s.%s" % (t, f), u[:2])
        return dict(path=path, filename=filename)


[docs]    def formatter(self, value):
        requires = self.requires
        if value is None:
            return self.map_none
        if not requires:
            return value
        if not isinstance(requires, (list, tuple)):
            requires = [requires]
        elif isinstance(requires, tuple):
            requires = list(requires)
        else:
            requires = copy.copy(requires)
        requires.reverse()
        for item in requires:
            if hasattr(item, 'formatter'):
                value = item.formatter(value)
        return value


[docs]    def validate(self, value):
        if not self.requires or self.requires == DEFAULT:
            return ((value if value != self.map_none else None), None)
        requires = self.requires
        if not isinstance(requires, (list, tuple)):
            requires = [requires]
        for validator in requires:
            (value, error) = validator(value)
            if error:
                return (value, error)
        return ((value if value != self.map_none else None), None)


[docs]    def count(self, distinct=None):
        return Expression(
            self.db, self._dialect.count, self, distinct, 'integer')


[docs]    def as_dict(self, flat=False, sanitize=True):
        attrs = (
            'name', 'authorize', 'represent', 'ondelete',
            'custom_store', 'autodelete', 'custom_retrieve',
            'filter_out', 'uploadseparate', 'widget', 'uploadfs',
            'update', 'custom_delete', 'uploadfield', 'uploadfolder',
            'custom_qualifier', 'unique', 'writable', 'compute',
            'map_none', 'default', 'type', 'required', 'readable',
            'requires', 'comment', 'label', 'length', 'notnull',
            'custom_retrieve_file_properties', 'filter_in')
        serializable = (int, long, basestring, float, tuple,
                        bool, type(None))

        def flatten(obj):
            if isinstance(obj, dict):
                return dict((flatten(k), flatten(v)) for k, v in obj.items())
            elif isinstance(obj, (tuple, list, set)):
                return [flatten(v) for v in obj]
            elif isinstance(obj, serializable):
                return obj
            elif isinstance(obj, (datetime.datetime,
                                  datetime.date, datetime.time)):
                return str(obj)
            else:
                return None

        d = dict()
        if not (sanitize and not (self.readable or self.writable)):
            for attr in attrs:
                if flat:
                    d.update({attr: flatten(getattr(self, attr))})
                else:
                    d.update({attr: getattr(self, attr)})
            d["fieldname"] = d.pop("name")
        return d


    def __bool__(self):
        return True

    def __str__(self):
        try:
            return '%s.%s' % (self.tablename, self.name)
        except:
            return '<no table>.%s' % self.name

    def __hash__(self):
        return id(self)

    @property
    def sqlsafe(self):
        if self._table:
            return self._table.sqlsafe + '.' + \
                (self._rname or self._db._adapter.sqlsafe_field(self.name))
        return '<no table>.%s' % self.name

    @property
    def sqlsafe_name(self):
        return self._rname or self._db._adapter.sqlsafe_field(self.name)



[docs]class Query(Serializable):

    """
    Necessary to define a set.
    It can be stored or can be passed to `DAL.__call__()` to obtain a `Set`

    Example:
        Use as::

            query = db.users.name=='Max'
            set = db(query)
            records = set.select()

    """

    def __init__(self,
                 db,
                 op,
                 first=None,
                 second=None,
                 ignore_common_filters=False,
                 **optional_args
                 ):
        self.db = self._db = db
        self.op = op
        self.first = first
        self.second = second
        self.ignore_common_filters = ignore_common_filters
        self.optional_args = optional_args

    @property
    def _dialect(self):
        return self.db._adapter.dialect

    def __repr__(self):
        return '<Query %s>' % str(self)

    def __str__(self):
        return str(self.db._adapter.expand(self))

    def __and__(self, other):
        return Query(self.db, self._dialect._and, self, other)

    __rand__ = __and__

    def __or__(self, other):
        return Query(self.db, self._dialect._or, self, other)

    __ror__ = __or__

    def __invert__(self):
        if self.op == self._dialect._not:
            return self.first
        return Query(self.db, self._dialect._not, self)

    def __eq__(self, other):
        return repr(self) == repr(other)

    def __ne__(self, other):
        return not (self == other)

[docs]    def case(self, t=1, f=0):
        return Expression(self.db, self._dialect.case, self, (t, f))


[docs]    def as_dict(self, flat=False, sanitize=True):
        """Experimental stuff

        This allows to return a plain dictionary with the basic
        query representation. Can be used with json/xml services
        for client-side db I/O

        Example:
            Usage::

                q = db.auth_user.id != 0
                q.as_dict(flat=True)
                {
                "op": "NE",
                "first":{
                    "tablename": "auth_user",
                    "fieldname": "id"
                    },
                "second":0
                }
        """

        SERIALIZABLE_TYPES = (tuple, dict, set, list, int, long, float,
                              basestring, type(None), bool)

        def loop(d):
            newd = dict()
            for k, v in d.items():
                if k in ("first", "second"):
                    if isinstance(v, self.__class__):
                        newd[k] = loop(v.__dict__)
                    elif isinstance(v, Field):
                        newd[k] = {"tablename": v._tablename,
                                   "fieldname": v.name}
                    elif isinstance(v, Expression):
                        newd[k] = loop(v.__dict__)
                    elif isinstance(v, SERIALIZABLE_TYPES):
                        newd[k] = v
                    elif isinstance(v, (datetime.date,
                                        datetime.time,
                                        datetime.datetime)):
                        newd[k] = unicode(v) if PY2 else str(v)
                elif k == "op":
                    if callable(v):
                        newd[k] = v.__name__
                    elif isinstance(v, basestring):
                        newd[k] = v
                    else:
                        pass  # not callable or string
                elif isinstance(v, SERIALIZABLE_TYPES):
                    if isinstance(v, dict):
                        newd[k] = loop(v)
                    else:
                        newd[k] = v
            return newd

        if flat:
            return loop(self.__dict__)
        else:
            return self.__dict__




[docs]class Set(Serializable):

    """
    Represents a set of records in the database.
    Records are identified by the `query=Query(...)` object.
    Normally the Set is generated by `DAL.__call__(Query(...))`

    Given a set, for example::

        myset = db(db.users.name=='Max')

    you can::

        myset.update(db.users.name='Massimo')
        myset.delete() # all elements in the set
        myset.select(orderby=db.users.id, groupby=db.users.name, limitby=(0, 10))

    and take subsets:

       subset = myset(db.users.id<5)

    """

    def __init__(self, db, query, ignore_common_filters=None):
        self.db = db
        self._db = db  # for backward compatibility
        self.dquery = None

        # if query is a dict, parse it
        if isinstance(query, dict):
            query = self.parse(query)

        if ignore_common_filters is not None and \
           use_common_filters(query) == ignore_common_filters:
            query = copy.copy(query)
            query.ignore_common_filters = ignore_common_filters
        self.query = query

    def __repr__(self):
        return '<Set %s>' % str(self.query)

    def __call__(self, query, ignore_common_filters=False):
        return self.where(query, ignore_common_filters)

[docs]    def where(self, query, ignore_common_filters=False):
        if query is None:
            return self
        elif isinstance(query, Table):
            query = self.db._adapter.id_query(query)
        elif isinstance(query, str):
            query = Expression(self.db, query)
        elif isinstance(query, Field):
            query = query != None
        if self.query:
            return Set(self.db, self.query & query,
                       ignore_common_filters=ignore_common_filters)
        else:
            return Set(self.db, query,
                       ignore_common_filters=ignore_common_filters)


    def _count(self, distinct=None):
        return self.db._adapter._count(self.query, distinct)

    def _select(self, *fields, **attributes):
        adapter = self.db._adapter
        tablenames = adapter.tables(self.query,
                                    attributes.get('join', None),
                                    attributes.get('left', None),
                                    attributes.get('orderby', None),
                                    attributes.get('groupby', None))
        fields = adapter.expand_all(fields, tablenames)
        return adapter._select(self.query, fields, attributes)

    def _delete(self):
        db = self.db
        tablename = db._adapter.get_table(self.query)
        return db._adapter._delete(tablename, self.query)

    def _update(self, **update_fields):
        db = self.db
        tablename = db._adapter.get_table(self.query)
        fields = db[tablename]._listify(update_fields, update=True)
        return db._adapter._update(tablename, self.query, fields)

[docs]    def as_dict(self, flat=False, sanitize=True):
        if flat:
            uid = dbname = uri = None
            codec = self.db._db_codec
            if not sanitize:
                uri, dbname, uid = (self.db._dbname, str(self.db),
                                    self.db._db_uid)
            d = {"query": self.query.as_dict(flat=flat)}
            d["db"] = {"uid": uid, "codec": codec,
                       "name": dbname, "uri": uri}
            return d
        else:
            return self.__dict__


[docs]    def parse(self, dquery):
        """Experimental: Turn a dictionary into a Query object"""
        self.dquery = dquery
        return self.build(self.dquery)


[docs]    def build(self, d):
        """Experimental: see .parse()"""
        op, first, second = (d["op"], d["first"],
                             d.get("second", None))
        left = right = built = None

        if op in ("AND", "OR"):
            if not (type(first), type(second)) == (dict, dict):
                raise SyntaxError("Invalid AND/OR query")
            if op == "AND":
                built = self.build(first) & self.build(second)
            else:
                built = self.build(first) | self.build(second)
        elif op == "NOT":
            if first is None:
                raise SyntaxError("Invalid NOT query")
            built = ~self.build(first)
        else:
            # normal operation (GT, EQ, LT, ...)
            for k, v in {"left": first, "right": second}.items():
                if isinstance(v, dict) and v.get("op"):
                    v = self.build(v)
                if isinstance(v, dict) and ("tablename" in v):
                    v = self.db[v["tablename"]][v["fieldname"]]
                if k == "left":
                    left = v
                else:
                    right = v

            if hasattr(self.db._adapter, op):
                opm = getattr(self.db._adapter, op)

            if op == "EQ":
                built = left == right
            elif op == "NE":
                built = left != right
            elif op == "GT":
                built = left > right
            elif op == "GE":
                built = left >= right
            elif op == "LT":
                built = left < right
            elif op == "LE":
                built = left <= right
            elif op in ("JOIN", "LEFT_JOIN", "RANDOM", "ALLOW_NULL"):
                built = Expression(self.db, opm)
            elif op in ("LOWER", "UPPER", "EPOCH", "PRIMARY_KEY",
                        "COALESCE_ZERO", "RAW", "INVERT"):
                built = Expression(self.db, opm, left)
            elif op in ("COUNT", "EXTRACT", "AGGREGATE", "SUBSTRING",
                        "REGEXP", "LIKE", "ILIKE", "STARTSWITH",
                        "ENDSWITH", "ADD", "SUB", "MUL", "DIV",
                        "MOD", "AS", "ON", "COMMA", "NOT_NULL",
                        "COALESCE", "CONTAINS", "BELONGS"):
                built = Expression(self.db, opm, left, right)
            # expression as string
            elif not (left or right):
                built = Expression(self.db, op)
            else:
                raise SyntaxError("Operator not supported: %s" % op)

        return built


[docs]    def isempty(self):
        return not self.select(limitby=(0, 1), orderby_on_limitby=False)


[docs]    def count(self, distinct=None, cache=None):
        db = self.db
        if cache:
            sql = self._count(distinct=distinct)
            if isinstance(cache, dict):
                cache_model = cache['model']
                time_expire = cache['expiration']
                key = cache.get('key')
                if not key:
                    key = db._uri + '/' + sql
                    key = hashlib_md5(key).hexdigest()
            else:
                cache_model, time_expire = cache
                key = db._uri + '/' + sql
                key = hashlib_md5(key).hexdigest()
            return cache_model(
                key,
                lambda self=self, distinct=distinct: db._adapter.count(
                    self.query, distinct),
                time_expire)
        return db._adapter.count(self.query, distinct)


[docs]    def select(self, *fields, **attributes):
        adapter = self.db._adapter
        tablenames = adapter.tables(self.query,
                                    attributes.get('join', None),
                                    attributes.get('left', None),
                                    attributes.get('orderby', None),
                                    attributes.get('groupby', None))
        fields = adapter.expand_all(fields, tablenames)
        return adapter.select(self.query, fields, attributes)


[docs]    def iterselect(self, *fields, **attributes):
        adapter = self.db._adapter
        tablenames = adapter.tables(self.query,
                                    attributes.get('join', None),
                                    attributes.get('left', None),
                                    attributes.get('orderby', None),
                                    attributes.get('groupby', None))
        fields = adapter.expand_all(fields, tablenames)
        return adapter.iterselect(self.query, fields, attributes)


[docs]    def nested_select(self, *fields, **attributes):
        return Expression(self.db, self._select(*fields, **attributes))


[docs]    def delete(self):
        db = self.db
        tablename = db._adapter.get_table(self.query)
        table = db[tablename]
        if any(f(self) for f in table._before_delete):
            return 0
        ret = db._adapter.delete(tablename, self.query)
        ret and [f(self) for f in table._after_delete]
        return ret


[docs]    def update(self, **update_fields):
        db = self.db
        tablename = db._adapter.get_table(self.query)
        table = db[tablename]
        table._attempt_upload(update_fields)
        if any(f(self, update_fields) for f in table._before_update):
            return 0
        fields = table._listify(update_fields, update=True)
        if not fields:
            raise SyntaxError("No fields to update")
        ret = db._adapter.update("%s" % table._tablename, self.query, fields)
        ret and [f(self, update_fields) for f in table._after_update]
        return ret


[docs]    def update_naive(self, **update_fields):
        """
        Same as update but does not call table._before_update and _after_update
        """
        tablename = self.db._adapter.get_table(self.query)
        table = self.db[tablename]
        fields = table._listify(update_fields, update=True)
        if not fields:
            raise SyntaxError("No fields to update")

        ret = self.db._adapter.update("%s" % table, self.query, fields)
        return ret


[docs]    def validate_and_update(self, **update_fields):
        tablename = self.db._adapter.get_table(self.query)
        response = Row()
        response.errors = Row()
        new_fields = copy.copy(update_fields)
        for key, value in iteritems(update_fields):
            value, error = self.db[tablename][key].validate(value)
            if error:
                response.errors[key] = '%s' % error
            else:
                new_fields[key] = value
        table = self.db[tablename]
        if response.errors:
            response.updated = None
        else:
            if not any(f(self, new_fields) for f in table._before_update):
                table._attempt_upload(new_fields)
                fields = table._listify(new_fields, update=True)
                if not fields:
                    raise SyntaxError("No fields to update")
                ret = self.db._adapter.update(tablename, self.query, fields)
                ret and [f(self, new_fields) for f in table._after_update]
            else:
                ret = 0
            response.updated = ret
        return response


[docs]    def delete_uploaded_files(self, upload_fields=None):
        table = self.db[self.db._adapter.tables(self.query)[0]]
        # ## mind uploadfield==True means file is not in DB
        if upload_fields:
            fields = list(upload_fields)
            # Explicitly add compute upload fields (ex: thumbnail)
            fields += [f for f in table.fields if table[f].compute is not None]
        else:
            fields = table.fields
        fields = [f for f in fields if table[f].type == 'upload' and
                  table[f].uploadfield == True and
                  table[f].autodelete]
        if not fields:
            return False
        for record in self.select(*[table[f] for f in fields]):
            for fieldname in fields:
                field = table[fieldname]
                oldname = record.get(fieldname, None)
                if not oldname:
                    continue
                if upload_fields and fieldname in upload_fields and \
                   oldname == upload_fields[fieldname]:
                    continue
                if field.custom_delete:
                    field.custom_delete(oldname)
                else:
                    uploadfolder = field.uploadfolder
                    if not uploadfolder:
                        uploadfolder = pjoin(
                            self.db._adapter.folder, '..', 'uploads')
                    if field.uploadseparate:
                        items = oldname.split('.')
                        uploadfolder = pjoin(
                            uploadfolder, "%s.%s" %
                            (items[0], items[1]), items[2][:2])
                    oldpath = pjoin(uploadfolder, oldname)
                    if exists(oldpath):
                        os.unlink(oldpath)
        return False




[docs]class LazyReferenceGetter(object):
    def __init__(self, table, id):
        self.db, self.tablename, self.id = table._db, table._tablename, id

    def __call__(self, other_tablename):
        if self.db._lazy_tables is False:
            raise AttributeError()
        table = self.db[self.tablename]
        other_table = self.db[other_tablename]
        for rfield in table._referenced_by:
            if rfield.table == other_table:
                return LazySet(rfield, self.id)
        raise AttributeError()



[docs]class LazySet(object):
    def __init__(self, field, id):
        self.db, self.tablename, self.fieldname, self.id = \
            field.db, field._tablename, field.name, id

    def _getset(self):
        query = self.db[self.tablename][self.fieldname] == self.id
        return Set(self.db, query)

    def __repr__(self):
        return repr(self._getset())

    def __call__(self, query, ignore_common_filters=False):
        return self.where(query, ignore_common_filters)

[docs]    def where(self, query, ignore_common_filters=False):
        return self._getset()(query, ignore_common_filters)


    def _count(self, distinct=None):
        return self._getset()._count(distinct)

    def _select(self, *fields, **attributes):
        return self._getset()._select(*fields, **attributes)

    def _delete(self):
        return self._getset()._delete()

    def _update(self, **update_fields):
        return self._getset()._update(**update_fields)

[docs]    def isempty(self):
        return self._getset().isempty()


[docs]    def count(self, distinct=None, cache=None):
        return self._getset().count(distinct, cache)


[docs]    def select(self, *fields, **attributes):
        return self._getset().select(*fields, **attributes)


[docs]    def nested_select(self, *fields, **attributes):
        return self._getset().nested_select(*fields, **attributes)


[docs]    def delete(self):
        return self._getset().delete()


[docs]    def update(self, **update_fields):
        return self._getset().update(**update_fields)


[docs]    def update_naive(self, **update_fields):
        return self._getset().update_naive(**update_fields)


[docs]    def validate_and_update(self, **update_fields):
        return self._getset().validate_and_update(**update_fields)


[docs]    def delete_uploaded_files(self, upload_fields=None):
        return self._getset().delete_uploaded_files(upload_fields)




[docs]class VirtualCommand(object):
    def __init__(self, method, row):
        self.method = method
        self.row = row

    def __call__(self, *args, **kwargs):
        return self.method(self.row, *args, **kwargs)



@implements_bool
[docs]class BasicRows(object):
    """
    Abstract class for Rows and IterRows
    """
    def __bool__(self):
        return True if self.first() is not None else False

    def __str__(self):
        """
        Serializes the table into a csv file
        """

        s = StringIO()
        self.export_to_csv_file(s)
        return s.getvalue()

[docs]    def as_trees(self, parent_name='parent_id', children_name='children',
                 render=False):
        """
        returns the data as list of trees.

        :param parent_name: the name of the field holding the reference to the
                            parent (default parent_id).
        :param children_name: the name where the children of each row will be
                              stored as a list (default children).
        :param render: whether we will render the fields using their represent
                       (default False) can be a list of fields to render or
                       True to render all.
        """
        roots = []
        drows = {}
        rows = list(self.render(fields=None if render is True else render)) \
            if render else self
        for row in rows:
            drows[row.id] = row
            row[children_name] = []
        for row in rows:
            parent = row[parent_name]
            if parent is None:
                roots.append(row)
            else:
                drows[parent][children_name].append(row)
        return roots


[docs]    def as_list(self,
                compact=True,
                storage_to_dict=True,
                datetime_to_str=False,
                custom_types=None):
        """
        Returns the data as a list or dictionary.

        Args:
            storage_to_dict: when True returns a dict, otherwise a list
            datetime_to_str: convert datetime fields as strings
        """
        (oc, self.compact) = (self.compact, compact)
        if storage_to_dict:
            items = [item.as_dict(datetime_to_str, custom_types)
                     for item in self]
        else:
            items = [item for item in self]
        self.compact = oc
        return items


[docs]    def as_dict(self,
                key='id',
                compact=True,
                storage_to_dict=True,
                datetime_to_str=False,
                custom_types=None):
        """
        Returns the data as a dictionary of dictionaries (storage_to_dict=True)
        or records (False)

        Args:
            key: the name of the field to be used as dict key, normally the id
            compact: ? (default True)
            storage_to_dict: when True returns a dict, otherwise a list(default True)
            datetime_to_str: convert datetime fields as strings (default False)
        """

        # test for multiple rows
        multi = False
        f = self.first()
        if f and isinstance(key, basestring):
            multi = any([isinstance(v, f.__class__) for v in f.values()])
            if ("." not in key) and multi:
                # No key provided, default to int indices
                def new_key():
                    i = 0
                    while True:
                        yield i
                        i += 1
                key_generator = new_key()
                key = lambda r: key_generator.next()

        rows = self.as_list(compact, storage_to_dict, datetime_to_str,
                            custom_types)
        if isinstance(key, str) and key.count('.') == 1:
            (table, field) = key.split('.')
            return dict([(r[table][field], r) for r in rows])
        elif isinstance(key, str):
            return dict([(r[key], r) for r in rows])
        else:
            return dict([(key(r), r) for r in rows])


[docs]    def xml(self, strict=False, row_name='row', rows_name='rows'):
        """
        Serializes the table using sqlhtml.SQLTABLE (if present)
        """
        if not strict and not self.db.has_representer('rows_xml'):
            strict = True

        if strict:
            return '<%s>\n%s\n</%s>' % (
                rows_name,
                '\n'.join(
                    row.as_xml(
                        row_name=row_name,
                        colnames=self.colnames
                    ) for row in self),
                rows_name
            )

        rv = self.db.represent('rows_xml', self)
        if hasattr(rv, 'xml') and callable(getattr(rv, 'xml')):
            return rv.xml()
        return rv


[docs]    def as_xml(self, row_name='row', rows_name='rows'):
        return self.xml(strict=True, row_name=row_name, rows_name=rows_name)


[docs]    def as_json(self, mode='object', default=None):
        """
        Serializes the rows to a JSON list or object with objects
        mode='object' is not implemented (should return a nested
        object structure)
        """
        items = [record.as_json(
                    mode=mode, default=default, serialize=False,
                    colnames=self.colnames
                ) for record in self]

        return serializers.json(items)


[docs]    def export_to_csv_file(self, ofile, null='<NULL>', *args, **kwargs):
        """
        Exports data to csv, the first line contains the column names

        Args:
            ofile: where the csv must be exported to
            null: how null values must be represented (default '<NULL>')
            delimiter: delimiter to separate values (default ',')
            quotechar: character to use to quote string values (default '"')
            quoting: quote system, use csv.QUOTE_*** (default csv.QUOTE_MINIMAL)
            represent: use the fields .represent value (default False)
            colnames: list of column names to use (default self.colnames)

        This will only work when exporting rows objects!!!!
        DO NOT use this with db.export_to_csv()
        """
        delimiter = kwargs.get('delimiter', ',')
        quotechar = kwargs.get('quotechar', '"')
        quoting = kwargs.get('quoting', csv.QUOTE_MINIMAL)
        represent = kwargs.get('represent', False)
        writer = csv.writer(ofile, delimiter=delimiter,
                            quotechar=quotechar, quoting=quoting)

        def unquote_colnames(colnames):
            unq_colnames = []
            for col in colnames:
                m = self.db._adapter.REGEX_TABLE_DOT_FIELD.match(col)
                if not m:
                    unq_colnames.append(col)
                else:
                    unq_colnames.append('.'.join(m.groups()))
            return unq_colnames

        colnames = kwargs.get('colnames', self.colnames)
        write_colnames = kwargs.get('write_colnames', True)
        # a proper csv starting with the column names
        if write_colnames:
            writer.writerow(unquote_colnames(colnames))

        def none_exception(value):
            """
            Returns a cleaned up value that can be used for csv export:

            - unicode text is encoded as such
            - None values are replaced with the given representation (default <NULL>)
            """
            if value is None:
                return null
            elif PY2 and isinstance(value, unicode):
                return value.encode('utf8')
            elif isinstance(value, Reference):
                return long(value)
            elif hasattr(value, 'isoformat'):
                return value.isoformat()[:19].replace('T', ' ')
            elif isinstance(value, (list, tuple)):  # for type='list:..'
                return bar_encode(value)
            return value

        repr_cache = {}
        for record in self:
            row = []
            for col in colnames:
                m = self.db._adapter.REGEX_TABLE_DOT_FIELD.match(col)
                if not m:
                    row.append(record._extra[col])
                else:
                    (t, f) = m.groups()
                    field = self.db[t][f]
                    if isinstance(record.get(t, None), (Row, dict)):
                        value = record[t][f]
                    else:
                        value = record[f]
                    if field.type == 'blob' and value is not None:
                        value = base64.b64encode(value)
                    elif represent and field.represent:
                        if field.type.startswith('reference'):
                            if field not in repr_cache:
                                repr_cache[field] = {}
                            if value not in repr_cache[field]:
                                repr_cache[field][value] = field.represent(
                                    value, record
                                )
                            value = repr_cache[field][value]
                        else:
                            value = field.represent(value, record)
                    row.append(none_exception(value))
            writer.writerow(row)


    # for consistent naming yet backwards compatible
    as_csv = __str__
    json = as_json



[docs]class Rows(BasicRows):
    """
    A wrapper for the return value of a select. It basically represents a table.
    It has an iterator and each row is represented as a `Row` dictionary.
    """

    # ## TODO: this class still needs some work to care for ID/OID

    def __init__(self, db=None, records=[], colnames=[], compact=True,
                 rawrows=None):
        self.db = db
        self.records = records
        self.colnames = colnames
        self.compact = compact
        self.response = rawrows

    def __repr__(self):
        return '<Rows (%s)>' % len(self.records)

[docs]    def setvirtualfields(self, **keyed_virtualfields):
        """
        For reference::

            db.define_table('x', Field('number', 'integer'))
            if db(db.x).isempty(): [db.x.insert(number=i) for i in range(10)]

            from gluon.dal import lazy_virtualfield

            class MyVirtualFields(object):
                # normal virtual field (backward compatible, discouraged)
                def normal_shift(self): return self.x.number+1
                # lazy virtual field (because of @staticmethod)
                @lazy_virtualfield
                def lazy_shift(instance, row, delta=4): return row.x.number+delta
            db.x.virtualfields.append(MyVirtualFields())

            for row in db(db.x).select():
                print row.number, row.normal_shift, row.lazy_shift(delta=7)

        """
        if not keyed_virtualfields:
            return self
        for row in self.records:
            for (tablename, virtualfields) in iteritems(keyed_virtualfields):
                attributes = dir(virtualfields)
                if tablename not in row:
                    box = row[tablename] = Row()
                else:
                    box = row[tablename]
                updated = False
                for attribute in attributes:
                    if attribute[0] != '_':
                        method = getattr(virtualfields, attribute)
                        if hasattr(method, '__lazy__'):
                            box[attribute] = VirtualCommand(method, row)
                        elif type(method) == types.MethodType:
                            if not updated:
                                virtualfields.__dict__.update(row)
                                updated = True
                            box[attribute] = method()
        return self


    def __and__(self, other):
        if self.colnames != other.colnames:
            raise Exception('Cannot & incompatible Rows objects')
        records = self.records + other.records
        return self.__class__(
            self.db, records, self.colnames,
            compact=self.compact or other.compact)

    def __or__(self, other):
        if self.colnames != other.colnames:
            raise Exception('Cannot | incompatible Rows objects')
        records = [record for record in other.records
                   if record not in self.records]
        records = self.records + records
        return self.__class__(
            self.db, records, self.colnames,
            compact=self.compact or other.compact)

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

    def __getslice__(self, a, b):
        return self.__class__(
            self.db, self.records[a:b], self.colnames, compact=self.compact)

    def __getitem__(self, i):
        row = self.records[i]
        keys = list(row.keys())
        if self.compact and len(keys) == 1 and keys[0] != '_extra':
            return row[keys[0]]
        return row

    def __iter__(self):
        """
        Iterator over records
        """

        for i in xrange(len(self)):
            yield self[i]

    def __eq__(self, other):
        if isinstance(other, Rows):
            return (self.records == other.records)
        else:
            return False

[docs]    def column(self, column=None):
        return [r[str(column) if column else self.colnames[0]] for r in self]


[docs]    def first(self):
        if not self.records:
            return None
        return self[0]


[docs]    def last(self):
        if not self.records:
            return None
        return self[-1]


[docs]    def append(self, row):
        self.records.append(row)


[docs]    def insert(self, position, row):
        self.records.insert(position, row)


[docs]    def find(self, f, limitby=None):
        """
        Returns a new Rows object, a subset of the original object,
        filtered by the function `f`
        """
        if not self:
            return self.__class__(
                self.db, [], self.colnames, compact=self.compact)
        records = []
        if limitby:
            a, b = limitby
        else:
            a, b = 0, len(self)
        k = 0
        for i, row in enumerate(self):
            if f(row):
                if a <= k:
                    records.append(self.records[i])
                k += 1
                if k == b:
                    break
        return self.__class__(
            self.db, records, self.colnames, compact=self.compact)


[docs]    def exclude(self, f):
        """
        Removes elements from the calling Rows object, filtered by the function
        `f`, and returns a new Rows object containing the removed elements
        """
        if not self.records:
            return self.__class__(
                self.db, [], self.colnames, compact=self.compact)
        removed = []
        i = 0
        while i < len(self):
            row = self[i]
            if f(row):
                removed.append(self.records[i])
                del self.records[i]
            else:
                i += 1
        return self.__class__(
            self.db, removed, self.colnames, compact=self.compact)


[docs]    def sort(self, f, reverse=False):
        """
        Returns a list of sorted elements (not sorted in place)
        """
        rows = self.__class__(self.db, [], self.colnames, compact=self.compact)
        # When compact=True, iterating over self modifies each record,
        # so when sorting self, it is necessary to return a sorted
        # version of self.records rather than the sorted self directly.
        rows.records = [r for (r, s) in sorted(zip(self.records, self),
                                               key=lambda r: f(r[1]),
                                               reverse=reverse)]
        return rows


[docs]    def join(self, field, name=None, constraint=None, fields=[], orderby=None):
        if len(self) == 0: return self
        mode = 'referencing' if field.type == 'id' else 'referenced'
        func = lambda ids: field.belongs(ids)
        db, ids, maps = self.db, [], {}
        if not fields:
            fields = [f for f in field._table if f.readable]
        if mode == 'referencing':
            # try all refernced field names
            names = [name] if name else list(set(
                    f.name for f in field._table._referenced_by if f.name in self[0]))
            # get all the ids
            ids = [row.get(name) for row in self for name in names]
            # filter out the invalid ids
            ids = filter(lambda id: str(id).isdigit(), ids)
            # build the query
            query = func(ids)
            if constraint: query = query & constraint
            tmp = not field.name in [f.name for f in fields]
            if tmp:
                fields.append(field)
            other = db(query).select(*fields, orderby=orderby, cacheable=True)
            for row in other:                
                id = row[field.name]
                maps[id] = row
            for row in self:
                for name in names:
                    row[name] = maps.get(row[name])
        if mode == 'referenced':
            if not name:
                name = field._tablename
            # build the query
            query = func([row.id for row in self])                    
            if constraint: query = query & constraint
            name = name or field._tablename
            tmp = not field.name in [f.name for f in fields]
            if tmp:
                fields.append(field)
            other = db(query).select(*fields, orderby=orderby, cacheable=True)
            for row in other:
                id = row[field]
                if not id in maps: maps[id] = []
                if tmp:
                    try:
                        del row[field.name]
                    except:
                        del row[field.tablename][field.name]
                        if not row[field.tablename] and len(row.keys())==2:
                            del row[field.tablename]
                            row = row[row.keys()[0]]
                maps[id].append(row)
            for row in self:
                row[name] = maps.get(row.id, [])
        return self

    

[docs]    def group_by_value(self, *fields, **args):
        """
        Regroups the rows, by one of the fields
        """
        one_result = False
        if 'one_result' in args:
            one_result = args['one_result']

        def build_fields_struct(row, fields, num, groups):
            """
            helper function:
            """
            if num > len(fields) - 1:
                if one_result:
                    return row
                else:
                    return [row]

            key = fields[num]
            value = row[key]

            if value not in groups:
                groups[value] = build_fields_struct(row, fields, num + 1, {})
            else:
                struct = build_fields_struct(
                    row, fields, num + 1, groups[value])

                # still have more grouping to do
                if isinstance(struct, dict):
                    groups[value].update()
                # no more grouping, first only is off
                elif isinstance(struct, list):
                    groups[value] += struct
                # no more grouping, first only on
                else:
                    groups[value] = struct

            return groups

        if len(fields) == 0:
            return self

        # if select returned no results
        if not self.records:
            return {}

        grouped_row_group = dict()

        # build the struct
        for row in self:
            build_fields_struct(row, fields, 0, grouped_row_group)

        return grouped_row_group


[docs]    def render(self, i=None, fields=None):
        """
        Takes an index and returns a copy of the indexed row with values
        transformed via the "represent" attributes of the associated fields.

        Args:
            i: index. If not specified, a generator is returned for iteration
                over all the rows.
            fields: a list of fields to transform (if None, all fields with
                "represent" attributes will be transformed)
        """
        if i is None:
            return (self.render(i, fields=fields) for i in range(len(self)))
        if not self.db.has_representer('rows_render'):
            raise RuntimeError("Rows.render() needs a `rows_render` \
                               representer in DAL instance")
        row = copy.deepcopy(self.records[i])
        keys = list(row.keys())
        tables = [f.tablename for f in fields] if fields \
            else [k for k in keys if k != '_extra']
        for table in tables:
            repr_fields = [f.name for f in fields if f.tablename == table] \
                if fields else [
                    k for k in row[table].keys()
                    if (hasattr(self.db[table], k) and
                        isinstance(self.db[table][k], Field) and
                        self.db[table][k].represent)]
            for field in repr_fields:
                row[table][field] = self.db.represent(
                    'rows_render', self.db[table][field], row[table][field],
                    row[table])

        if self.compact and len(keys) == 1 and keys[0] != '_extra':
            return row[keys[0]]
        return row




@implements_iterator
[docs]class IterRows(BasicRows):
    def __init__(self, db, sql, fields, colnames, blob_decode, cacheable):
        self.db = db
        self.fields = fields
        self.colnames = colnames
        self.blob_decode = blob_decode
        self.cacheable = cacheable
        (self.fields_virtual, self.fields_lazy, self.tmps) = \
            self.db._adapter._parse_expand_colnames(colnames)
        self.cursor = self.db._adapter.cursor
        self.db._adapter.execute(sql)
        self.db._adapter.lock_cursor(self.cursor)
        self._head = None
        self.last_item = None
        self.last_item_id = None
        self.compact = True
        self.sql = sql

    def __next__(self):
        db_row = self.cursor.fetchone()
        if db_row is None:
            raise StopIteration
        row = self.db._adapter._parse(db_row, self.tmps, self.fields,
                                      self.colnames, self.blob_decode,
                                      self.cacheable, self.fields_virtual,
                                      self.fields_lazy)
        if self.compact:
            # The following is to translate
            # <Row {'t0': {'id': 1L, 'name': 'web2py'}}>
            # in
            # <Row {'id': 1L, 'name': 'web2py'}>
            # normally accomplished by Rows.__get_item__
            keys = list(row.keys())
            if len(keys) == 1 and keys[0] != '_extra':
                row = row[keys[0]]
        return row

    def __iter__(self):
        if self._head:
            yield self._head
        try:
            row = next(self)
            while row is not None:
                yield row
                row = next(self)
        except StopIteration:
            # Iterator is over, adjust the cursor logic
            self.db._adapter.close_cursor(self.cursor)
            raise StopIteration
        return

[docs]    def first(self):
        if self._head is None:
            try:
                self._head = next(self)
            except StopIteration:
                # TODO should I raise something?
                return None
        return self._head


    def __getitem__(self, key):
        if not isinstance(key, (int, long)):
            raise TypeError

        if key == self.last_item_id:
            return self.last_item

        n_to_drop = key
        if self.last_item_id is not None:
            if self.last_item_id < key:
                n_to_drop -= (self.last_item_id + 1)
            else:
                raise IndexError

        # fetch and drop the first key - 1 elements
        for i in xrange(n_to_drop):
            self.cursor._fetchone()
        row = next(self)
        if row is None:
            raise IndexError
        else:
            self.last_item_id = key
            self.last_item = row
            return row


#    # rowcount it doesn't seem to be reliable on all drivers
#    def __len__(self):
#        return self.db._adapter.cursor.rowcount
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  Source code for pydal.adapters.sqlite

import locale
import platform
import re
import sys
from datetime import datetime
from time import mktime
from .._compat import PY2, pjoin
from .base import SQLAdapter
from . import adapters


@adapters.register_for('sqlite', 'sqlite:memory')
[docs]class SQLite(SQLAdapter):
    dbengine = 'sqlite'
    drivers = ('sqlite2', 'sqlite3')

    def _initialize_(self, do_connect):
        self.pool_size = 0
        super(SQLite, self)._initialize_(do_connect)
        path_encoding = sys.getfilesystemencoding() \
            or locale.getdefaultlocale()[1] or 'utf8'
        if ':memory' in self.uri.split('://', 1)[0]:
            self.dbpath = ':memory:'
        else:
            self.dbpath = self.uri.split('://', 1)[1]
            if self.dbpath[0] != '/':
                if PY2:
                    self.dbpath = pjoin(
                        self.folder.decode(path_encoding).encode('utf8'),
                        self.dbpath)
                else:
                    self.dbpath = pjoin(self.folder, self.dbpath)
        if 'check_same_thread' not in self.driver_args:
            self.driver_args['check_same_thread'] = False
        if 'detect_types' not in self.driver_args and do_connect:
            self.driver_args['detect_types'] = self.driver.PARSE_DECLTYPES

    def _driver_from_uri(self):
        return None

[docs]    def connector(self):
        return self.driver.Connection(self.dbpath, **self.driver_args)


    @staticmethod
[docs]    def web2py_extract(lookup, s):
        table = {
            'year': (0, 4), 'month': (5, 7), 'day': (8, 10), 'hour': (11, 13),
            'minute': (14, 16), 'second': (17, 19)}
        try:
            if lookup != 'epoch':
                (i, j) = table[lookup]
                return int(s[i:j])
            else:
                return mktime(
                    datetime.strptime(s, '%Y-%m-%d %H:%M:%S').timetuple())
        except:
            return None


    @staticmethod
[docs]    def web2py_regexp(expression, item):
        if item is None:
            return False
        return re.compile(expression).search(item) is not None


    def _register_extract(self):
        self.connection.create_function(
            'web2py_extract', 2, self.web2py_extract)

    def _register_regexp(self):
        self.connection.create_function(
            "REGEXP", 2, self.web2py_regexp)

[docs]    def after_connection(self):
        self._register_extract()
        self._register_regexp()
        if self.adapter_args.get('foreign_keys', True):
            self.execute('PRAGMA foreign_keys=ON;')


[docs]    def select(self, query, fields, attributes):
        if attributes.get('for_update', False) and 'cache' not in attributes:
            self.execute('BEGIN IMMEDIATE TRANSACTION;')
        return super(SQLite, self).select(query, fields, attributes)


[docs]    def delete(self, tablename, query):
        db = self.db
        table = db[tablename]
        deleted = [x[table._id.name] for x in db(query).select(table._id)]
        counter = super(SQLite, self).delete(tablename, query)
        if counter:
            for field in table._referenced_by:
                if field.type == 'reference ' + tablename \
                   and field.ondelete == 'CASCADE':
                    db(field.belongs(deleted)).delete()
        return counter




@adapters.register_for('spatialite', 'spatialite:memory')
[docs]class Spatialite(SQLite):
    dbengine = 'spatialite'

    SPATIALLIBS = {
        'Windows': 'mod_spatialite.dll',
        'Linux': 'libspatialite.so',
        'Darwin': 'libspatialite.dylib'
    }

[docs]    def after_connections(self):
        self.connection.enable_load_extension(True)
        libspatialite = self.SPATIALLIBS[platform.system()]
        self.execute(r'SELECT load_extension("%s");' % libspatialite)
        super(Spatialite, self).after_connection()




@adapters.register_for('jdbc:sqlite', 'jdbc:sqlite:memory')
[docs]class JDBCSQLite(SQLite):
    drivers = ('zxJDBC_sqlite',)

[docs]    def connector(self):
        return self.driver.connect(
            self.driver.getConnection('jdbc:sqlite:'+self.dbpath),
            **self.driver_args)


[docs]    def after_connection(self):
        self._register_extract()
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  Source code for pydal.adapters

import re
from .._gae import gae
from ..helpers._internals import Dispatcher
from ..helpers.regex import REGEX_NO_GREEDY_ENTITY_NAME


[docs]class Adapters(Dispatcher):
[docs]    def register_for(self, *uris):
        def wrap(dispatch_class):
            for uri in uris:
                self._registry_[uri] = dispatch_class
            return dispatch_class
        return wrap


[docs]    def get_for(self, uri):
        try:
            return self._registry_[uri]
        except KeyError:
            raise SyntaxError(
                'Adapter not found for %s' % uri
            )



adapters = Adapters('adapters')


[docs]class AdapterMeta(type):
    """Metaclass to support manipulation of adapter classes.

    At the moment is used to intercept `entity_quoting` argument passed to DAL.
    """
    def __call__(cls, *args, **kwargs):
        uploads_in_blob = kwargs.get('adapter_args', {}).get(
            'uploads_in_blob', cls.uploads_in_blob)
        cls.uploads_in_blob = uploads_in_blob

        entity_quoting = kwargs.get('entity_quoting', True)
        if 'entity_quoting' in kwargs:
            del kwargs['entity_quoting']

        obj = super(AdapterMeta, cls).__call__(*args, **kwargs)
        if not entity_quoting:
            quot = obj.dialect.quote_template = '%s'
            regex_ent = r'(\w+)'
        else:
            quot = obj.dialect.quote_template
            regex_ent = REGEX_NO_GREEDY_ENTITY_NAME
        obj.REGEX_TABLE_DOT_FIELD = re.compile(
            r'^' + quot % regex_ent + r'\.' + quot % regex_ent + r'$')

        return obj



[docs]def with_connection(f):
    def wrap(*args, **kwargs):
        if args[0].connection:
            return f(*args, **kwargs)
        return None
    return wrap



[docs]def with_connection_or_raise(f):
    def wrap(*args, **kwargs):
        if not args[0].connection:
            if len(args) > 1:
                raise ValueError(args[1])
            raise RuntimeError('no connection available')
        return f(*args, **kwargs)
    return wrap



from .base import SQLAdapter, NoSQLAdapter
from .sqlite import SQLite
from .postgres import Postgre, PostgrePsyco, PostgrePG8000
from .mysql import MySQL
from .mssql import MSSQL
from .mongo import Mongo
from .db2 import DB2
from .firebird import FireBird
from .informix import Informix
from .ingres import Ingres
from .oracle import Oracle
from .sap import SAPDB
from .teradata import Teradata
from .couchdb import CouchDB

if gae is not None:
    from .google import GoogleSQL
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  Source code for pydal.connection

# -*- coding: utf-8 -*-
import os
from ._compat import itervalues
from ._globals import GLOBAL_LOCKER, THREAD_LOCAL
from ._load import OrderedDict
from .helpers._internals import Cursor


[docs]class ConnectionPool(object):
    POOLS = {}
    check_active_connection = True

    def __init__(self):
        _iid_ = str(id(self))
        self._connection_thname_ = '_pydal_connection_' + _iid_ + '_'
        self._cursors_thname_ = '_pydal_cursors_' + _iid_ + '_'

    @property
    def _pid_(self):
        return str(os.getpid())

    @property
    def _connection_uname_(self):
        return self._connection_thname_ + self._pid_

    @property
    def _cursors_uname_(self):
        return self._cursors_thname_ + self._pid_

    @staticmethod
[docs]    def set_folder(folder):
        THREAD_LOCAL._pydal_folder_ = folder


    @property
    def connection(self):
        return getattr(THREAD_LOCAL, self._connection_uname_)

    @connection.setter
    def connection(self, val):
        setattr(THREAD_LOCAL, self._connection_uname_, val)
        self._clean_cursors()
        if val is not None:
            self._build_cursor()

    def _clean_cursors(self):
        setattr(THREAD_LOCAL, self._cursors_uname_, OrderedDict())

    @property
    def cursors(self):
        return getattr(THREAD_LOCAL, self._cursors_uname_)

    def _build_cursor(self):
        rv = Cursor(self.connection)
        self.cursors[id(rv.cursor)] = rv
        return rv

    def _get_or_build_free_cursor(self):
        for handler in itervalues(self.cursors):
            if handler.available:
                return handler
        return self._build_cursor()

    @property
    def cursor(self):
        return self._get_or_build_free_cursor().cursor

[docs]    def lock_cursor(self, cursor):
        self.cursors[id(cursor)].lock()


[docs]    def release_cursor(self, cursor):
        self.cursors[id(cursor)].release()


[docs]    def close_cursor(self, cursor):
        cursor.close()
        del self.cursors[id(cursor)]


[docs]    def close(self, action='commit', really=True):
        #: if we have an action (commit, rollback), try to execute it
        succeeded = True
        if action:
            try:
                if callable(action):
                    action(self)
                else:
                    getattr(self, action)()
            except:
                #: connection had some problems, we want to drop it
                succeeded = False
        #: if we have pools, we should recycle the connection (but only when
        #  we succeded in `action`, if any and `len(pool)` is good)
        if self.pool_size and succeeded:
            GLOBAL_LOCKER.acquire()
            pool = ConnectionPool.POOLS[self.uri]
            if len(pool) < self.pool_size:
                pool.append(self.connection)
                really = False
            GLOBAL_LOCKER.release()
        #: closing the connection when we `really` want to, in particular:
        #    - when we had an exception running `action`
        #    - when we don't have pools
        #    - when we have pools but they're full
        if really:
            try:
                self.close_connection()
            except:
                pass
        #: always unset `connection` attribute
        self.connection = None


    @staticmethod
[docs]    def close_all_instances(action):
        """ to close cleanly databases in a multithreaded environment """
        dbs = getattr(THREAD_LOCAL, '_pydal_db_instances_', {}).items()
        for db_uid, db_group in dbs:
            for db in db_group:
                if hasattr(db, '_adapter'):
                    db._adapter.close(action)
        getattr(THREAD_LOCAL, '_pydal_db_instances_', {}).clear()
        getattr(THREAD_LOCAL, '_pydal_db_instances_zombie_', {}).clear()
        if callable(action):
            action(None)
        return


    def _find_work_folder(self):
        self.folder = getattr(THREAD_LOCAL, '_pydal_folder_', '')

[docs]    def after_connection_hook(self):
        """Hook for the after_connection parameter"""
        if callable(self._after_connection):
            self._after_connection(self)
        self.after_connection()


[docs]    def after_connection(self):
        #this it is supposed to be overloaded by adapters
        pass


[docs]    def reconnect(self):
        """
        Defines: `self.connection` and `self.cursor`
        if `self.pool_size>0` it will try pull the connection from the pool
        if the connection is not active (closed by db server) it will loop
        if not `self.pool_size` or no active connections in pool makes a new one
        """
        if getattr(THREAD_LOCAL, self._connection_uname_, None) is not None:
            return
        
        if not self.pool_size:
            self.connection = self.connector()
            self.after_connection_hook()
        else:
            uri = self.uri
            POOLS = ConnectionPool.POOLS
            while True:
                GLOBAL_LOCKER.acquire()
                if uri not in POOLS:
                    POOLS[uri] = []
                if POOLS[uri]:
                    self.connection = POOLS[uri].pop()
                    GLOBAL_LOCKER.release()
                    try:
                        if self.check_active_connection:
                            self.test_connection()
                        break
                    except:
                        pass
                else:
                    GLOBAL_LOCKER.release()
                    self.connection = self.connector()
                    self.after_connection_hook()
                    break
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  Source code for pydal.adapters.teradata

from .base import SQLAdapter
from . import adapters


@adapters.register_for('teradata')
[docs]class Teradata(SQLAdapter):
    dbengine = ''
    drivers = ('pyodbc',)

    def _initialize_(self, do_connect):
        super(Teradata, self)._initialize_(do_connect)
        self.ruri = self.uri.split('://', 1)[1]

[docs]    def connector(self):
        return self.driver.connect(self.ruri, **self.driver_args)


[docs]    def close(self):
        # Teradata does not implicitly close off the cursor
        # leading to SQL_ACTIVE_STATEMENTS limit errors
        self.cursor.close()
        super(Teradata, self).close()


[docs]    def lastrowid(self, table):
        # Teradata cannot retrieve the lastrowid for an IDENTITY Column
        # and they are not sequential anyway.  
        # Similar to the NullCursor class, return 1
        return 1


        





          

      

      

    


    
        © Copyright 2014, web2py-developers.
      Created using Sphinx 1.3.5.
    

  

_static/down-pressed.png





_modules/pydal/adapters/informix.html


    
      Navigation


      
        		
          index


        		
          modules |


        		pyDAL 16.7 documentation »


          		Module code »


          		pydal.adapters »

 
      


    


    
      
          
            
  Source code for pydal.adapters.informix

from .base import SQLAdapter
from . import adapters, with_connection_or_raise


@adapters.register_for('informix')
[docs]class Informix(SQLAdapter):
    dbengine = 'informix'
    drivers = ('informixdb',)

    def _initialize_(self, do_connect):
        super(Informix, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        host = m.group('host')
        if not host:
            raise SyntaxError('Host name required')
        db = m.group('db')
        if not db:
            raise SyntaxError('Database name required')
        self.dsn = '%s@%s' % (db, host)
        self.driver_args.update(user=user, password=password)

[docs]    def connector(self):
        return self.driver.connect(self.dsn, **self.driver_args)


[docs]    def after_connection(self):
        self.dbms_version = int(self.connection.dbms_version.split('.')[0])


    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        command = self.filter_sql_command(args[0])
        if command[-1:] == ';':
            command = command[:-1]
        handlers = self._build_handlers_for_execution()
        for handler in handlers:
            handler.before_execute(command)
        rv = self.cursor.execute(command, *args[1:], **kwargs)
        for handler in handlers:
            handler.after_execute(command)
        return rv

[docs]    def test_connection(self):
        self.execute('SELECT COUNT(*) FROM systables;')


[docs]    def lastrowid(self, table):
        return self.cursor.sqlerrd[1]




@adapters.register_for('informix-se')
[docs]class InformixSE(Informix):
[docs]    def rowslice(self, rows, minimum=0, maximum=None):
        if maximum is None:
            return rows[minimum:]
        return rows[minimum:maximum]
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  Source code for pydal.adapters.base

import copy
import sys
import types
from collections import defaultdict
from contextlib import contextmanager
from .._compat import PY2, with_metaclass, iterkeys, iteritems, hashlib_md5, \
    integer_types
from .._globals import IDENTITY
from ..connection import ConnectionPool
from ..exceptions import NotOnNOSQLError
from ..helpers.classes import Reference, ExecutionHandler, SQLCustomType, \
    SQLALL, NullDriver
from ..helpers.methods import use_common_filters, xorify
from ..helpers.regex import REGEX_SELECT_AS_PARSER, REGEX_TABLE_DOT_FIELD
from ..migrator import Migrator
from ..objects import Table, Field, Expression, Query, Rows, IterRows, \
    LazySet, LazyReferenceGetter, VirtualCommand
from ..utils import deprecated
from . import AdapterMeta, with_connection, with_connection_or_raise


CALLABLETYPES = (
    types.LambdaType, types.FunctionType, types.BuiltinFunctionType,
    types.MethodType, types.BuiltinMethodType)


[docs]class BaseAdapter(with_metaclass(AdapterMeta, ConnectionPool)):
    dbengine = "None"
    drivers = ()
    uploads_in_blob = False
    support_distributed_transaction = False

    def __init__(self, db, uri, pool_size=0, folder=None, db_codec='UTF-8',
                 credential_decoder=IDENTITY, driver_args={},
                 adapter_args={}, do_connect=True, after_connection=None):
        super(BaseAdapter, self).__init__()
        self._load_dependencies()
        self.db = db
        self.uri = uri
        self.pool_size = pool_size
        self.folder = folder
        self.db_codec = db_codec
        self.credential_decoder = credential_decoder
        self.driver_args = driver_args
        self.adapter_args = adapter_args
        self.expand = self._expand
        self._after_connection = after_connection
        self.connection = None
        if do_connect:
            self.find_driver()
        self._initialize_(do_connect)
        if do_connect:
            self.reconnect()

    def _load_dependencies(self):
        from ..dialects import dialects
        from ..parsers import parsers
        from ..representers import representers
        self.dialect = dialects.get_for(self)
        self.parser = parsers.get_for(self)
        self.representer = representers.get_for(self)

    def _initialize_(self, do_connect):
        self._find_work_folder()

    @property
    def types(self):
        return self.dialect.types

    @property
    def _available_drivers(self):
        return [
            driver for driver in self.drivers
            if driver in iterkeys(self.db._drivers_available)]

    def _driver_from_uri(self):
        rv = None
        if self.uri:
            items = self.uri.split('://', 1)[0].split(':')
            rv = items[1] if len(items) > 1 else None
        return rv

[docs]    def find_driver(self):
        if getattr(self, 'driver', None) is not None:
            return
        requested_driver = self._driver_from_uri() or \
            self.adapter_args.get('driver')
        if requested_driver:
            if requested_driver in self._available_drivers:
                self.driver_name = requested_driver
                self.driver = self.db._drivers_available[requested_driver]
            else:
                raise RuntimeError(
                    'Driver %s is not available' % requested_driver)
        elif self._available_drivers:
            self.driver_name = self._available_drivers[0]
            self.driver = self.db._drivers_available[self.driver_name]
        else:
            raise RuntimeError(
                "No driver of supported ones %s is available" %
                str(self.drivers))


[docs]    def connector(self):
        return self.driver.connect(self.driver_args)


[docs]    def test_connection(self):
        pass


    @with_connection
    def close_connection(self):
        rv = self.connection.close()
        self.connection = None
        return rv

[docs]    def tables(self, *queries):
        tables = set()
        for query in queries:
            if isinstance(query, Field):
                tables.add(query.tablename)
            elif isinstance(query, (Expression, Query)):
                if query.first is not None:
                    tables = tables.union(self.tables(query.first))
                if query.second is not None:
                    tables = tables.union(self.tables(query.second))
        return list(tables)


[docs]    def get_table(self, *queries):
        tablenames = self.tables(*queries)
        if len(tablenames) == 1:
            return tablenames[0]
        elif len(tablenames) < 1:
            raise RuntimeError("No table selected")
        else:
            raise RuntimeError(
                "Too many tables selected (%s)" % str(tablenames))


[docs]    def common_filter(self, query, tablenames):
        tenant_fieldname = self.db._request_tenant
        for tablename in tablenames:
            table = self.db[tablename]
            # deal with user provided filters
            if table._common_filter is not None:
                query = query & table._common_filter(query)
            # deal with multi_tenant filters
            if tenant_fieldname in table:
                default = table[tenant_fieldname].default
                if default is not None:
                    newquery = table[tenant_fieldname] == default
                    if query is None:
                        query = newquery
                    else:
                        query = query & newquery
        return query


    def _expand(self, expression, field_type=None, colnames=False):
        return str(expression)

[docs]    def expand_all(self, fields, tablenames):
        new_fields = []
        append = new_fields.append
        for item in fields:
            if isinstance(item, SQLALL):
                new_fields += item._table
            elif isinstance(item, str):
                m = REGEX_TABLE_DOT_FIELD.match(item)
                if m:
                    tablename, fieldname = m.groups()
                    append(self.db[tablename][fieldname])
                else:
                    append(Expression(self.db, lambda item=item: item))
            else:
                append(item)
        # ## if no fields specified take them all from the requested tables
        if not new_fields:
            for table in tablenames:
                for field in self.db[table]:
                    append(field)
        return new_fields


[docs]    def parse_value(self, value, field_itype, field_type, blob_decode=True):
        #[Note - gi0baro] I think next if block can be (should be?) avoided
        if field_type != 'blob' and isinstance(value, str):
            try:
                value = value.decode(self.db._db_codec)
            except Exception:
                pass
        if PY2 and isinstance(value, unicode):
            value = value.encode('utf-8')
        if isinstance(field_type, SQLCustomType):
            value = field_type.decoder(value)
        if not isinstance(field_type, str) or value is None:
            return value
        elif field_type == 'blob' and not blob_decode:
            return value
        else:
            return self.parser.parse(value, field_itype, field_type)


    def _add_operators_to_parsed_row(self, rid, table, row):
        for key, record_operator in iteritems(self.db.record_operators):
            setattr(row, key, record_operator(row, table, rid))
        if table._db._lazy_tables:
            row['__get_lazy_reference__'] = LazyReferenceGetter(table, rid)

    def _add_reference_sets_to_parsed_row(self, rid, table, tablename, row):
        for rfield in table._referenced_by:
            referee_link = self.db._referee_name and self.db._referee_name % \
                dict(table=rfield.tablename, field=rfield.name)
            if referee_link and referee_link not in row and \
               referee_link != tablename:
                row[referee_link] = LazySet(rfield, rid)

    def _regex_select_as_parser(self, colname):
        return REGEX_SELECT_AS_PARSER.search(colname)

    def _parse(self, row, tmps, fields, colnames, blob_decode,
               cacheable, fields_virtual, fields_lazy):
        new_row = defaultdict(self.db.Row)
        extras = self.db.Row()
        #: let's loop over columns
        for (j, colname) in enumerate(colnames):
            value = row[j]
            tmp = tmps[j]
            tablename = None
            #: do we have a real column?
            if tmp:
                (tablename, fieldname, table, field, ft, fit) = tmp
                colset = new_row[tablename]
                #: parse value
                value = self.parse_value(value, fit, ft, blob_decode)
                if field.filter_out:
                    value = field.filter_out(value)
                colset[fieldname] = value
                #! backward compatibility
                if ft == 'id' and fieldname != 'id' and \
                   'id' not in table.fields:
                    colset['id'] = value
                #: additional parsing for 'id' fields
                if ft == 'id' and not cacheable:
                    self._add_operators_to_parsed_row(value, table, colset)
                    self._add_reference_sets_to_parsed_row(
                        value, table, tablename, colset)
            #: otherwise we set the value in extras
            else:
                value = self.parse_value(
                    value, fields[j]._itype, fields[j].type, blob_decode)
                extras[colname] = value
                new_column_name = self._regex_select_as_parser(colname)
                if new_column_name is not None:
                    column_name = new_column_name.groups(0)
                    new_row[column_name[0]] = value
        #: add extras if needed (eg. operations results)
        if extras:
            new_row['_extra'] = extras
        #: add virtuals
        new_row = self.db.Row(**new_row)
        for tablename in fields_virtual.keys():
            for f, v in fields_virtual[tablename]:
                try:
                    new_row[tablename][f] = v.f(new_row)
                except (AttributeError, KeyError):
                    pass  # not enough fields to define virtual field
            for f, v in fields_lazy[tablename]:
                try:
                    new_row[tablename][f] = v.handler(v.f, new_row)
                except (AttributeError, KeyError):
                    pass  # not enough fields to define virtual field
        return new_row

    def _parse_expand_colnames(self, colnames):
        """
        - Expand a list of colnames into a list of
          (tablename, fieldname, table_obj, field_obj, field_type)
        - Create a list of table for virtual/lazy fields
        """
        fields_virtual = {}
        fields_lazy = {}
        tmps = []
        for colname in colnames:
            col_m = self.REGEX_TABLE_DOT_FIELD.match(colname)
            if not col_m:
                tmps.append(None)
                continue
            tablename, fieldname = col_m.groups()
            table = self.db[tablename]
            field = table[fieldname]
            ft = field.type
            fit = field._itype
            tmps.append((tablename, fieldname, table, field, ft, fit))
            if tablename not in fields_virtual:
                fields_virtual[tablename] = [
                    (f.name, f) for f in table._virtual_fields
                ]
                fields_lazy[tablename] = [
                    (f.name, f) for f in table._virtual_methods
                ]
        return (fields_virtual, fields_lazy, tmps)

[docs]    def parse(self, rows, fields, colnames, blob_decode=True, cacheable=False):
        (fields_virtual, fields_lazy, tmps) = \
            self._parse_expand_colnames(colnames)
        new_rows = [
            self._parse(
                row, tmps, fields, colnames, blob_decode, cacheable,
                fields_virtual, fields_lazy)
            for row in rows
        ]
        rowsobj = self.db.Rows(self.db, new_rows, colnames, rawrows=rows)
        # Old style virtual fields
        for tablename in fields_virtual.keys():
            table = self.db[tablename]
            ### old style virtual fields
            for item in table.virtualfields:
                try:
                    rowsobj = rowsobj.setvirtualfields(**{tablename: item})
                except (KeyError, AttributeError):
                    # to avoid breaking virtualfields when partial select
                    pass
        return rowsobj


[docs]    def iterparse(self, sql, fields, colnames, blob_decode=True,
                  cacheable=False):
        """
        Iterator to parse one row at a time.
        It doen't support the old style virtual fields
        """
        return IterRows(self.db, sql, fields, colnames, blob_decode, cacheable)


[docs]    def adapt(self, value):
        return value


[docs]    def represent(self, obj, field_type):
        if isinstance(obj, CALLABLETYPES):
            obj = obj()
        return self.representer.represent(obj, field_type)


    def _drop_table_cleanup(self, table):
        del self.db[table._tablename]
        del self.db.tables[self.db.tables.index(table._tablename)]
        self.db._remove_references_to(table)

[docs]    def drop_table(self, table, mode=''):
        self._drop_table_cleanup(table)


[docs]    def rowslice(self, rows, minimum=0, maximum=None):
        return rows


[docs]    def alias(self, table, alias):
        other = copy.copy(table)
        other['_ot'] = other._ot or other.sqlsafe
        other['ALL'] = SQLALL(other)
        other['_tablename'] = alias
        for fieldname in other.fields:
            other[fieldname] = copy.copy(other[fieldname])
            other[fieldname]._tablename = alias
            other[fieldname].tablename = alias
            other[fieldname].table = other
        table._db[alias] = other
        return other




[docs]class DebugHandler(ExecutionHandler):
[docs]    def before_execute(self, command):
        self.adapter.db.logger.debug('SQL: %s' % command)




[docs]class SQLAdapter(BaseAdapter):
    commit_on_alter_table = False
    #[Note - gi0baro] can_select_for_update should be deprecated and removed
    can_select_for_update = True
    execution_handlers = []

    def __init__(self, *args, **kwargs):
        super(SQLAdapter, self).__init__(*args, **kwargs)
        self.migrator = Migrator(self)
        self.execution_handlers = list(self.db.execution_handlers)
        if self.db._debug:
            self.execution_handlers.insert(0, DebugHandler)

[docs]    def test_connection(self):
        self.execute('SELECT 1;')


[docs]    def represent(self, obj, field_type):
        if isinstance(obj, (Expression, Field)):
            return str(obj)
        return super(SQLAdapter, self).represent(obj, field_type)


[docs]    def adapt(self, obj):
        return "'%s'" % obj.replace("'", "''")


[docs]    def smart_adapt(self, obj):
        if isinstance(obj, (int, float)):
            return str(obj)
        return self.adapt(str(obj))


[docs]    def fetchall(self):
        return self.cursor.fetchall()


[docs]    def fetchone(self):
        return self.cursor.fetchone()


    def _build_handlers_for_execution(self):
        rv = []
        for handler_class in self.execution_handlers:
            rv.append(handler_class(self))
        return rv

[docs]    def filter_sql_command(self, command):
        return command


    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        command = self.filter_sql_command(args[0])
        handlers = self._build_handlers_for_execution()
        for handler in handlers:
            handler.before_execute(command)
        rv = self.cursor.execute(command, *args[1:], **kwargs)
        for handler in handlers:
            handler.after_execute(command)
        return rv

    def _expand(self, expression, field_type=None, colnames=False):
        if isinstance(expression, Field):
            et = expression.table
            if not colnames:
                table_rname = et._ot and self.dialect.quote(et._tablename) \
                    or et._rname or self.dialect.quote(et._tablename)
                rv = '%s.%s' % (table_rname, expression._rname or
                                (self.dialect.quote(expression.name)))
            else:
                rv = '%s.%s' % (self.dialect.quote(et._tablename),
                                self.dialect.quote(expression.name))
            if field_type == 'string' and expression.type not in (
                    'string', 'text', 'json', 'password'):
                rv = self.dialect.cast(rv, self.types['text'])
        elif isinstance(expression, (Expression, Query)):
            first = expression.first
            second = expression.second
            op = expression.op
            optional_args = expression.optional_args or {}
            if second is not None:
                rv = op(first, second, **optional_args)
            elif first is not None:
                rv = op(first, **optional_args)
            elif isinstance(op, str):
                if op.endswith(';'):
                    op = op[:-1]
                rv = '(%s)' % op
            else:
                rv = op()
        elif field_type:
            rv = self.represent(expression, field_type)
        elif isinstance(expression, (list, tuple)):
            rv = ','.join(self.represent(item, field_type)
                          for item in expression)
        elif isinstance(expression, bool):
            rv = self.dialect.true_exp if expression else \
                self.dialect.false_exp
        else:
            rv = expression
        return str(rv)

    def _expand_for_index(self, expression, field_type=None, colnames=False):
        if isinstance(expression, Field):
            return expression._rname or self.dialect.quote(expression.name)
        return self._expand(expression, field_type, colnames)

    @contextmanager
[docs]    def index_expander(self):
        self.expand = self._expand_for_index
        yield
        self.expand = self._expand


[docs]    def lastrowid(self, table):
        return self.cursor.lastrowid


    def _insert(self, table, fields):
        if fields:
            return self.dialect.insert(
                table.sqlsafe,
                ','.join(el[0].sqlsafe_name for el in fields),
                ','.join(self.expand(v, f.type) for f, v in fields))
        return self.dialect.insert_empty(table.sqlsafe)

[docs]    def insert(self, table, fields):
        query = self._insert(table, fields)
        try:
            self.execute(query)
        except:
            e = sys.exc_info()[1]
            if hasattr(table, '_on_insert_error'):
                return table._on_insert_error(table, fields, e)
            raise e
        if hasattr(table, '_primarykey'):
            pkdict = dict([
                (k[0].name, k[1]) for k in fields
                if k[0].name in table._primarykey])
            if pkdict:
                return pkdict
        id = self.lastrowid(table)
        if hasattr(table, '_primarykey') and len(table._primarykey) == 1:
            id = {table._primarykey[0]: id}
        if not isinstance(id, integer_types):
            return id
        rid = Reference(id)
        (rid._table, rid._record) = (table, None)
        return rid


    def _update(self, tablename, query, fields):
        sql_q = ''
        if query:
            if use_common_filters(query):
                query = self.common_filter(query, [tablename])
            sql_q = self.expand(query)
        sql_v = ','.join([
            '%s=%s' % (field.sqlsafe_name, self.expand(value, field.type))
            for (field, value) in fields])
        tablename = self.db[tablename].sqlsafe
        return self.dialect.update(tablename, sql_v, sql_q)

[docs]    def update(self, tablename, query, fields):
        sql = self._update(tablename, query, fields)
        try:
            self.execute(sql)
        except:
            e = sys.exc_info()[1]
            table = self.db[tablename]
            if hasattr(table, '_on_update_error'):
                return table._on_update_error(table, query, fields, e)
            raise e
        try:
            return self.cursor.rowcount
        except:
            return None


    def _delete(self, tablename, query):
        sql_q = ''
        if query:
            if use_common_filters(query):
                query = self.common_filter(query, [tablename])
            sql_q = self.expand(query)
        tablename = self.db[tablename].sqlsafe
        return self.dialect.delete(tablename, sql_q)

[docs]    def delete(self, tablename, query):
        sql = self._delete(tablename, query)
        self.execute(sql)
        try:
            return self.cursor.rowcount
        except:
            return None


    def _colexpand(self, field):
        return self.expand(field, colnames=True)

    def _geoexpand(self, field):
        if isinstance(field.type, str) and field.type.startswith('geo') and \
           isinstance(field, Field):
            field = field.st_astext()
        return self.expand(field)

    def _build_joins_for_select(self, tablenames, param):
        if not isinstance(param, (tuple, list)):
            param = [param]
        join_tables = [
            t._tablename for t in param if not isinstance(t, Expression)
        ]
        join_on = [t for t in param if isinstance(t, Expression)]
        tables_to_merge = {}
        for t in join_on:
            tables_to_merge.update(dict.fromkeys(self.tables(t)))
        join_on_tables = [t.first._tablename for t in join_on]
        for t in join_on_tables:
            if t in tables_to_merge:
                tables_to_merge.pop(t)
        important_tablenames = join_tables + join_on_tables + \
            list(tables_to_merge)
        excluded = [
            t for t in tablenames if t not in important_tablenames
        ]
        return (
            join_tables, join_on, tables_to_merge, join_on_tables,
            important_tablenames, excluded
        )

    def _select_wcols(self, query, fields, left=False, join=False,
                      distinct=False, orderby=False, groupby=False,
                      having=False, limitby=False, orderby_on_limitby=True,
                      for_update=False, outer_scoped=[], required=None,
                      cache=None, cacheable=None, processor=None):
        #: parse tablenames
        tablenames = self.tables(query)
        tablenames_for_common_filters = tablenames
        #: apply common filters if needed
        if use_common_filters(query):
            query = self.common_filter(query, tablenames_for_common_filters)
        #: expand query if needed
        if query:
            query = self.expand(query)
        #: auto-adjust tables
        for field in fields:
            for tablename in self.tables(field):
                if tablename not in tablenames:
                    tablenames.append(tablename)
        if len(tablenames) < 1:
            raise SyntaxError('Set: no tables selected')
        #: remove outer scoped tables if needed
        if outer_scoped:
            tablenames = [
                name for name in tablenames if name not in outer_scoped]
        #: prepare columns and expand fields
        colnames = list(map(self._colexpand, fields))
        sql_fields = ', '.join(map(self._geoexpand, fields))
        #: check for_update argument
        # [Note - gi0baro] I think this should be removed since useless?
        #                  should affect only NoSQL?
        if self.can_select_for_update is False and for_update is True:
            raise SyntaxError('invalid select attribute: for_update')
        #: build joins (inner, left outer) and table names
        if join:
            (
                ijoin_tables, ijoin_on, itables_to_merge, ijoin_on_tables,
                iimportant_tablenames, iexcluded
            ) = self._build_joins_for_select(tablenames, join)
        if left:
            (
                join_tables, join_on, tables_to_merge, join_on_tables,
                important_tablenames, excluded
            ) = self._build_joins_for_select(tablenames, left)
        if join and not left:
            cross_joins = iexcluded + list(itables_to_merge)
            sql_t = '%s' % self.table_alias(cross_joins[0])
            for t in cross_joins[1:]:
                sql_t += ' %s' % self.dialect.cross_join(self.table_alias(t))
            for t in ijoin_on:
                sql_t += ' %s' % self.dialect.join(t)
        elif not join and left:
            cross_joins = excluded + list(tables_to_merge)
            sql_t = '%s' % self.table_alias(cross_joins[0])
            for t in cross_joins[1:]:
                sql_t += ' %s' % self.dialect.cross_join(self.table_alias(t))
            if join_tables:
                sql_t += ' %s' % \
                    self.dialect.left_join(','.join([t for t in join_tables]))
            for t in join_on:
                sql_t += ' %s' % self.dialect.left_join(t)
        elif join and left:
            all_tables_in_query = set(
                important_tablenames + iimportant_tablenames + tablenames)
            tables_in_joinon = set(join_on_tables + ijoin_on_tables)
            tables_not_in_joinon = \
                list(all_tables_in_query.difference(tables_in_joinon))
            sql_t = '%s' % self.table_alias(tables_not_in_joinon[0])
            for t in tables_not_in_joinon[1:]:
                sql_t += ' %s' % self.dialect.cross_join(self.table_alias(t))
            for t in ijoin_on:
                sql_t += ' %s' % self.dialect.join(t)
            if join_tables:
                sql_t += ' %s' % \
                    self.dialect.left_join(','.join([t for t in join_tables]))
            for t in join_on:
                sql_t += ' %s' % self.dialect.left_join(t)
        else:
            sql_t = ', '.join(self.table_alias(t) for t in tablenames)
        #: groupby
        sql_grp = groupby
        if groupby:
            if isinstance(groupby, (list, tuple)):
                groupby = xorify(groupby)
            sql_grp = self.expand(groupby)
        #: orderby
        sql_ord = False
        if orderby:
            if isinstance(orderby, (list, tuple)):
                orderby = xorify(orderby)
            if str(orderby) == '<random>':
                sql_ord = self.dialect.random
            else:
                sql_ord = self.expand(orderby)
        #: set default orderby if missing
        if (limitby and not groupby and tablenames and orderby_on_limitby and
           not orderby):
            sql_ord = ', '.join([
                self.db[t].sqlsafe + '.' + self.db[t][x].sqlsafe_name
                for t in tablenames
                for x in (hasattr(self.db[t], '_primarykey') and
                          self.db[t]._primarykey or ['_id'])
            ])
        #: build sql using dialect
        return colnames, self.dialect.select(
            sql_fields, sql_t, query, sql_grp, having, sql_ord, limitby,
            distinct, for_update and self.can_select_for_update
        )

    def _select(self, query, fields, attributes):
        return self._select_wcols(query, fields, **attributes)[1]

    def _select_aux_execute(self, sql):
        self.execute(sql)
        return self.cursor.fetchall()

    def _select_aux(self, sql, fields, attributes, colnames):
        cache = attributes.get('cache', None)
        if not cache:
            rows = self._select_aux_execute(sql)
        else:
            if isinstance(cache, dict):
                cache_model = cache['model']
                time_expire = cache['expiration']
                key = cache.get('key')
                if not key:
                    key = self.uri + '/' + sql + '/rows'
                    key = hashlib_md5(key).hexdigest()
            else:
                (cache_model, time_expire) = cache
                key = self.uri + '/' + sql + '/rows'
                key = hashlib_md5(key).hexdigest()
            rows = cache_model(
                key,
                lambda self=self, sql=sql: self._select_aux_execute(sql),
                time_expire)
        if isinstance(rows, tuple):
            rows = list(rows)
        limitby = attributes.get('limitby', None) or (0,)
        rows = self.rowslice(rows, limitby[0], None)
        processor = attributes.get('processor', self.parse)
        cacheable = attributes.get('cacheable', False)
        return processor(rows, fields, colnames, cacheable=cacheable)

    def _cached_select(self, cache, sql, fields, attributes, colnames):
        del attributes['cache']
        (cache_model, time_expire) = cache
        key = self.uri + '/' + sql
        key = hashlib_md5(key).hexdigest()
        args = (sql, fields, attributes, colnames)
        return cache_model(
            key,
            lambda self=self, args=args: self._select_aux(*args),
            time_expire)

[docs]    def select(self, query, fields, attributes):
        colnames, sql = self._select_wcols(query, fields, **attributes)
        cache = attributes.get('cache', None)
        if cache and attributes.get('cacheable', False):
            return self._cached_select(
                cache, sql, fields, attributes, colnames)
        return self._select_aux(sql, fields, attributes, colnames)


[docs]    def iterselect(self, query, fields, attributes):
        colnames, sql = self._select_wcols(query, fields, **attributes)
        cacheable = attributes.get('cacheable', False)
        return self.iterparse(sql, fields, colnames, cacheable=cacheable)


    def _count(self, query, distinct=None):
        tablenames = self.tables(query)
        sql_q = ''
        if query:
            if use_common_filters(query):
                query = self.common_filter(query, tablenames)
            sql_q = self.expand(query)
        sql_t = ','.join(self.table_alias(t) for t in tablenames)
        sql_fields = '*'
        if distinct:
            if isinstance(distinct, (list, tuple)):
                distinct = xorify(distinct)
            sql_fields = self.expand(distinct)
        return self.dialect.select(
            self.dialect.count(sql_fields, distinct), sql_t, sql_q
        )

[docs]    def count(self, query, distinct=None):
        self.execute(self._count(query, distinct))
        return self.cursor.fetchone()[0]


[docs]    def bulk_insert(self, table, items):
        return [self.insert(table, item) for item in items]


[docs]    def create_table(self, *args, **kwargs):
        return self.migrator.create_table(*args, **kwargs)


    def _drop_table_cleanup(self, table):
        super(SQLAdapter, self)._drop_table_cleanup(table)
        if table._dbt:
            self.migrator.file_delete(table._dbt)
            self.migrator.log('success!\n', table)

[docs]    def drop_table(self, table, mode=''):
        queries = self.dialect.drop_table(table, mode)
        for query in queries:
            if table._dbt:
                self.migrator.log(query + '\n', table)
            self.execute(query)
        self.commit()
        self._drop_table_cleanup(table)


    @deprecated('drop', 'drop_table', 'SQLAdapter')
    def drop(self, table, mode=''):
        return self.drop_table(table, mode='')

[docs]    def truncate(self, table, mode=''):
        # Prepare functions "write_to_logfile" and "close_logfile"
        try:
            queries = self.dialect.truncate(table, mode)
            for query in queries:
                self.migrator.log(query + '\n', table)
                self.execute(query)
            self.migrator.log('success!\n', table)
        finally:
            pass


[docs]    def create_index(self, table, index_name, *fields, **kwargs):
        expressions = [
            field.sqlsafe_name if isinstance(field, Field) else field
            for field in fields]
        sql = self.dialect.create_index(
            index_name, table, expressions, **kwargs)
        try:
            self.execute(sql)
            self.commit()
        except Exception as e:
            self.rollback()
            err = 'Error creating index %s\n  Driver error: %s\n' + \
                '  SQL instruction: %s'
            raise RuntimeError(err % (index_name, str(e), sql))
        return True


[docs]    def drop_index(self, table, index_name):
        sql = self.dialect.drop_index(index_name, table)
        try:
            self.execute(sql)
            self.commit()
        except Exception as e:
            self.rollback()
            err = 'Error dropping index %s\n  Driver error: %s'
            raise RuntimeError(err % (index_name, str(e)))
        return True


[docs]    def distributed_transaction_begin(self, key):
        pass


    @with_connection
    def commit(self):
        return self.connection.commit()

    @with_connection
    def rollback(self):
        return self.connection.rollback()

    @with_connection
    def prepare(self, key):
        self.connection.prepare()

    @with_connection
    def commit_prepared(self, key):
        self.connection.commit()

    @with_connection
    def rollback_prepared(self, key):
        self.connection.rollback()

[docs]    def create_sequence_and_triggers(self, query, table, **args):
        self.execute(query)


[docs]    def sqlsafe_table(self, tablename, original_tablename=None):
        if original_tablename is not None:
            return self.dialect.alias(original_tablename, tablename)
        return self.dialect.quote(tablename)


[docs]    def sqlsafe_field(self, fieldname):
        return self.dialect.quote(fieldname)


[docs]    def table_alias(self, tbl):
        if not isinstance(tbl, Table):
            tbl = self.db[tbl]
        return tbl.sqlsafe_alias


[docs]    def id_query(self, table):
        pkeys = getattr(table, '_primarykey', None)
        if pkeys:
            return table[pkeys[0]] != None
        return table._id != None




[docs]class NoSQLAdapter(BaseAdapter):
    can_select_for_update = False

[docs]    def commit(self):
        pass


[docs]    def rollback(self):
        pass


[docs]    def prepare(self):
        pass


[docs]    def commit_prepared(self, key):
        pass


[docs]    def rollback_prepared(self, key):
        pass


[docs]    def id_query(self, table):
        return table._id > 0


[docs]    def create_table(self, table, migrate=True, fake_migrate=False,
                     polymodel=None):
        table._dbt = None
        table._notnulls = []
        for field_name in table.fields:
            if table[field_name].notnull:
                table._notnulls.append(field_name)
        table._uniques = []
        for field_name in table.fields:
            if table[field_name].unique:
                # this is unnecessary if the fields are indexed and unique
                table._uniques.append(field_name)


[docs]    def drop_table(self, table, mode=''):
        ctable = self.connection[table._tablename]
        ctable.drop()
        self._drop_table_cleanup(table)


    @deprecated('drop', 'drop_table', 'SQLAdapter')
    def drop(self, table, mode=''):
        return self.drop_table(table, mode='')

    def _select(self, *args, **kwargs):
        raise NotOnNOSQLError(
            "Nested queries are not supported on NoSQL databases")

[docs]    def sqlsafe_table(self, tablename, original_tablename=None):
        return tablename


[docs]    def sqlsafe_field(self, fieldname):
        return fieldname




[docs]class NullAdapter(BaseAdapter):
    def _load_dependencies(self):
        from ..dialects.base import CommonDialect
        self.dialect = CommonDialect(self)

[docs]    def find_driver(self):
        pass


[docs]    def connector(self):
        return NullDriver()
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  Source code for pydal.adapters.mssql

import re
from .._compat import PY2, iteritems, integer_types, to_unicode
from .._globals import IDENTITY
from .base import SQLAdapter
from . import adapters, with_connection_or_raise

long = integer_types[-1]


[docs]class Slicer(object):
[docs]    def rowslice(self, rows, minimum=0, maximum=None):
        if maximum is None:
            return rows[minimum:]
        return rows[minimum:maximum]




[docs]class MSSQL(SQLAdapter):
    dbengine = 'mssql'
    drivers = ('pyodbc',)

    REGEX_DSN = re.compile('^(?P<dsn>.+)$')
    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<host>\[[^/]+\]|' +
        '[^\:/]+)(\:(?P<port>[0-9]+))?/(?P<db>[^\?]+)(\?(?P<urlargs>.*))?$')
    REGEX_ARGPATTERN = re.compile('(?P<argkey>[^=]+)=(?P<argvalue>[^&]*)')

    def __init__(self, db, uri, pool_size=0, folder=None, db_codec='UTF-8',
                 credential_decoder=IDENTITY, driver_args={},
                 adapter_args={}, do_connect=True, srid=4326,
                 after_connection=None):
        self.srid = srid
        super(MSSQL, self).__init__(
            db, uri, pool_size, folder, db_codec, credential_decoder,
            driver_args, adapter_args, do_connect, after_connection)

    def _initialize_(self, do_connect):
        super(MSSQL, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        if '@' not in ruri:
            try:
                m = self.REGEX_DSN.match(ruri)
                if not m:
                    raise SyntaxError(
                        'Parsing uri string(%s) has no result' % self.uri)
                dsn = m.group('dsn')
                if not dsn:
                    raise SyntaxError('DSN required')
            except SyntaxError as e:
                self.db.logger.error('NdGpatch error')
                raise e
            self.cnxn = dsn
        else:
            m = self.REGEX_URI.match(ruri)
            if not m:
                raise SyntaxError(
                    "Invalid URI string in DAL: %s" % self.uri)
            user = self.credential_decoder(m.group('user'))
            if not user:
                raise SyntaxError('User required')
            password = self.credential_decoder(m.group('password'))
            if not password:
                password = ''
            host = m.group('host')
            if not host:
                raise SyntaxError('Host name required')
            db = m.group('db')
            if not db:
                raise SyntaxError('Database name required')
            port = m.group('port') or '1433'
            # Parse the optional url name-value arg pairs after the '?'
            # (in the form of arg1=value1&arg2=value2&...)
            # (drivers like FreeTDS insist on uppercase parameter keys)
            argsdict = {'DRIVER': '{SQL Server}'}
            urlargs = m.group('urlargs') or ''
            for argmatch in self.REGEX_ARGPATTERN.finditer(urlargs):
                argsdict[str(argmatch.group('argkey')).upper()] = \
                    argmatch.group('argvalue')
            urlargs = ';'.join([
                '%s=%s' % (ak, av) for (ak, av) in iteritems(argsdict)])
            self.cnxn = 'SERVER=%s;PORT=%s;DATABASE=%s;UID=%s;PWD=%s;%s' \
                % (host, port, db, user, password, urlargs)

[docs]    def connector(self):
        return self.driver.connect(self.cnxn, **self.driver_args)


[docs]    def lastrowid(self, table):
        self.execute('SELECT SCOPE_IDENTITY();')
        return long(self.cursor.fetchone()[0])




@adapters.register_for('mssql')
[docs]class MSSQL1(MSSQL, Slicer):
    pass



@adapters.register_for('mssql3')
[docs]class MSSQL3(MSSQL):
    pass



@adapters.register_for('mssql4')
[docs]class MSSQL4(MSSQL):
    pass



[docs]class MSSQLN(MSSQL):
[docs]    def represent(self, obj, field_type):
        rv = super(MSSQLN, self).represent(obj, field_type)
        if field_type in ('string', 'text', 'json') and rv[:1] == "'":
            rv = 'N' + rv
        return rv


    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        if PY2:
            args = list(args)
            args[0] = to_unicode(args[0])
        return super(MSSQLN, self).execute(*args, **kwargs)



@adapters.register_for('mssqln', 'mssql2')
[docs]class MSSQL1N(MSSQLN, Slicer):
    pass



@adapters.register_for('mssql3n')
[docs]class MSSQL3N(MSSQLN):
    pass



@adapters.register_for('mssql4n')
[docs]class MSSQL4N(MSSQLN):
    pass



@adapters.register_for('vertica')
[docs]class Vertica(MSSQL1):
[docs]    def lastrowid(self, table):
        self.execute('SELECT SCOPE_IDENTITY();')
        return long(self.cursor.fetchone()[0])




@adapters.register_for('sybase')
[docs]class Sybase(MSSQL1):
    dbengine = 'sybase'

    def _initialize_(self, do_connect):
        super(MSSQL, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        if '@' not in ruri:
            try:
                m = self.REGEX_DSN.match(ruri)
                if not m:
                    raise SyntaxError(
                        'Parsing uri string(%s) has no result' % self.uri)
                dsn = m.group('dsn')
                if not dsn:
                    raise SyntaxError('DSN required')
            except SyntaxError as e:
                self.db.logger.error('NdGpatch error')
                raise e
            self.cnxn = dsn
        else:
            m = self.REGEX_URI.match(ruri)
            if not m:
                raise SyntaxError(
                    "Invalid URI string in DAL: %s" % self.uri)
            user = self.credential_decoder(m.group('user'))
            if not user:
                raise SyntaxError('User required')
            password = self.credential_decoder(m.group('password'))
            if not password:
                password = ''
            host = m.group('host')
            if not host:
                raise SyntaxError('Host name required')
            db = m.group('db')
            if not db:
                raise SyntaxError('Database name required')
            port = m.group('port') or '1433'
            self.dsn = 'sybase:host=%s:%s;dbname=%s' % (host, port, db)
            self.driver_args.update(
                user=self.credential_decoder(user),
                passwd=self.credential_decoder(password))

[docs]    def connector(self):
        return self.driver.connect(self.dsn, **self.driver_args)
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  Source code for pydal.adapters.couchdb

from ..helpers.classes import FakeCursor, SQLALL
from ..helpers.methods import uuid2int
from ..objects import Query, Field
from .base import NoSQLAdapter, SQLAdapter
from . import adapters


@adapters.register_for('couchdb')
[docs]class CouchDB(NoSQLAdapter):
    dbengine = 'couchdb'
    drivers = ('couchdb',)

    uploads_in_blob = True

    def _initialize_(self, do_connect):
        super(CouchDB, self)._initialize_(do_connect)
        self.ruri = 'http://' + self.uri[10:]
        self.db_codec = 'UTF-8'

[docs]    def connector(self):
        conn = self.driver.Server(self.ruri, **self.driver_args)
        conn.cursor = lambda: FakeCursor()
        conn.close = lambda: None
        conn.commit = lambda: None
        return conn


[docs]    def create_table(self, table, migrate=True, fake_migrate=False,
                     polymodel=None):
        if migrate:
            try:
                self.connection.create(table._tablename)
            except:
                pass
        super(CouchDB, self).create_table(
            table, migrate, fake_migrate, polymodel)


    def _expand(self, expression, field_type=None):
        if isinstance(expression, Field):
            if expression.type == 'id':
                return "%s._id" % expression.tablename
        return SQLAdapter._expand(self, expression, field_type)

[docs]    def insert(self, table, fields):
        rid = uuid2int(self.db.uuid())
        ctable = self.connection[table._tablename]
        values = dict((k.name, self.represent(v, k.type)) for k, v in fields)
        values['_id'] = str(rid)
        ctable.save(values)
        return rid


    @staticmethod
    def _make_id_field(field_name):
        return field_name == 'id' and '_id' or field_name

    def _select(self, query, fields, left=False, join=False, distinct=False,
                orderby=False, groupby=False, having=False, limitby=False,
                orderby_on_limitby=True, for_update=False, outer_scoped=[],
                required=None, cache=None, cacheable=None, processor=None):
        if not isinstance(query, Query):
            raise SyntaxError("Not Supported")

        new_fields = []
        for item in fields:
            if isinstance(item, SQLALL):
                new_fields += item._table
            else:
                new_fields.append(item)

        fields = new_fields
        tablename = self.get_table(query)
        fieldnames = [f.name for f in (fields or self.db[tablename])]
        colnames = [
            '%s.%s' % (tablename, fieldname) for fieldname in fieldnames]
        fields = ','.join(
            ['%s.%s' % (tablename, self._make_id_field(f)) for f in fieldnames]
        )
        fn = '(function(%(t)s){if(%(query)s)emit(%(order)s,[%(fields)s]);})' \
            % dict(
                t=tablename, query=self.expand(query),
                order='%s._id' % tablename, fields=fields)
        return fn, colnames

[docs]    def select(self, query, fields, attributes):
        fn, colnames = self._select(query, fields, attributes)
        tablename = colnames[0].split('.')[0]
        ctable = self.connection[tablename]
        rows = [cols['value'] for cols in ctable.query(fn)]
        processor = attributes.get('processor', self.parse)
        return processor(rows, fields, colnames, False)


[docs]    def update(self, tablename, query, fields):
        from ..drivers import couchdb
        if not isinstance(query, Query):
            raise SyntaxError("Not Supported")
        if query.first.type == 'id' and query.op == self.dialect.eq:
            rid = query.second
            tablename = query.first.tablename
            ctable = self.connection[tablename]
            try:
                doc = ctable[str(rid)]
                for key, value in fields:
                    doc[key.name] = self.represent(
                        value, self.db[tablename][key.name].type)
                ctable.save(doc)
                return 1
            except couchdb.http.ResourceNotFound:
                return 0
        tablename = self.get_table(query)
        rows = self.select(query, [self.db[tablename]._id], {})
        ctable = self.connection[tablename]
        table = self.db[tablename]
        for row in rows:
            doc = ctable[str(row.id)]
            for key, value in fields:
                doc[key.name] = self.represent(value, table[key.name].type)
            ctable.save(doc)
        return len(rows)


[docs]    def count(self, query, distinct=None):
        if distinct:
            raise RuntimeError("COUNT DISTINCT not supported")
        if not isinstance(query, Query):
            raise SyntaxError("Not Supported")
        tablename = self.get_table(query)
        rows = self.select(query, [self.db[tablename]._id], {})
        return len(rows)


[docs]    def delete(self, tablename, query):
        from ..drivers import couchdb
        if not isinstance(query, Query):
            raise SyntaxError("Not Supported")
        if query.first.type == 'id' and query.op == self.eq:
            rid = query.second
            tablename = query.first.tablename
            assert(tablename == query.first.tablename)
            ctable = self.connection[tablename]
            try:
                del ctable[str(rid)]
                return 1
            except couchdb.http.ResourceNotFound:
                return 0
        tablename = self.get_table(query)
        rows = self.select(query, [self.db[tablename]._id], {})
        ctable = self.connection[tablename]
        for row in rows:
            del ctable[str(row.id)]
        return len(rows)
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  Source code for pydal.adapters.ingres

from .base import SQLAdapter
from . import adapters


@adapters.register_for('ingres')
[docs]class Ingres(SQLAdapter):
    dbengine = 'ingres'
    drivers = ('pyodbc',)

    def _initialize_(self, do_connect):
        super(Ingres, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        connstr = ruri.lstrip()
        while connstr.startswith('/'):
            connstr = connstr[1:]
        if '=' in connstr:
            # Assume we have a regular ODBC connection string and just use it
            ruri = connstr
        else:
            # Assume only (local) dbname is passed in with OS auth
            database_name = connstr
            default_driver_name = 'Ingres'
            vnode = '(local)'
            ruri = 'Driver={%s};Server=%s;Database=%s' % (
                default_driver_name, vnode, database_name)
        self.ruri = ruri

[docs]    def connector(self):
        self.driver.connect(self.ruri, **self.driver_args)


[docs]    def create_sequence_and_triggers(self, query, table, **args):
        # post create table auto inc code (if needed)
        # modify table to btree for performance....
        # Older Ingres releases could use rule/trigger like Oracle above.
        if hasattr(table, '_primarykey'):
            modify_tbl_sql = 'modify %s to btree unique on %s' % \
                (table._tablename,
                 ', '.join(["'%s'" % x for x in table.primarykey]))
            self.execute(modify_tbl_sql)
        else:
            tmp_seqname = '%s_iisq' % table._tablename
            query = query.replace(self.dialect.INGRES_SEQNAME, tmp_seqname)
            self.execute('create sequence %s' % tmp_seqname)
            self.execute(query)
            self.execute(
                'modify %s to btree unique on %s' % (table._tablename, 'id'))




@adapters.register_for('ingresu')
[docs]class IngresUnicode(Ingres):
    pass
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  Source code for logging

# Copyright 2001-2012 by Vinay Sajip. All Rights Reserved.
#
# Permission to use, copy, modify, and distribute this software and its
# documentation for any purpose and without fee is hereby granted,
# provided that the above copyright notice appear in all copies and that
# both that copyright notice and this permission notice appear in
# supporting documentation, and that the name of Vinay Sajip
# not be used in advertising or publicity pertaining to distribution
# of the software without specific, written prior permission.
# VINAY SAJIP DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING
# ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL
# VINAY SAJIP BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR
# ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER
# IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
# OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

"""
Logging package for Python. Based on PEP 282 and comments thereto in
comp.lang.python.

Copyright (C) 2001-2012 Vinay Sajip. All Rights Reserved.

To use, simply 'import logging' and log away!
"""

import sys, os, time, cStringIO, traceback, warnings, weakref

__all__ = ['BASIC_FORMAT', 'BufferingFormatter', 'CRITICAL', 'DEBUG', 'ERROR',
           'FATAL', 'FileHandler', 'Filter', 'Formatter', 'Handler', 'INFO',
           'LogRecord', 'Logger', 'LoggerAdapter', 'NOTSET', 'NullHandler',
           'StreamHandler', 'WARN', 'WARNING', 'addLevelName', 'basicConfig',
           'captureWarnings', 'critical', 'debug', 'disable', 'error',
           'exception', 'fatal', 'getLevelName', 'getLogger', 'getLoggerClass',
           'info', 'log', 'makeLogRecord', 'setLoggerClass', 'warn', 'warning']

try:
    import codecs
except ImportError:
    codecs = None

try:
    import thread
    import threading
except ImportError:
    thread = None

__author__  = "Vinay Sajip <vinay_sajip@red-dove.com>"
__status__  = "production"
__version__ = "0.5.1.2"
__date__    = "07 February 2010"

#---------------------------------------------------------------------------
#   Miscellaneous module data
#---------------------------------------------------------------------------
try:
    unicode
    _unicode = True
except NameError:
    _unicode = False

#
# _srcfile is used when walking the stack to check when we've got the first
# caller stack frame.
#
if hasattr(sys, 'frozen'): #support for py2exe
    _srcfile = "logging%s__init__%s" % (os.sep, __file__[-4:])
elif __file__[-4:].lower() in ['.pyc', '.pyo']:
    _srcfile = __file__[:-4] + '.py'
else:
    _srcfile = __file__
_srcfile = os.path.normcase(_srcfile)

# next bit filched from 1.5.2's inspect.py
def currentframe():
    """Return the frame object for the caller's stack frame."""
    try:
        raise Exception
    except:
        return sys.exc_info()[2].tb_frame.f_back

if hasattr(sys, '_getframe'): currentframe = lambda: sys._getframe(3)
# done filching

# _srcfile is only used in conjunction with sys._getframe().
# To provide compatibility with older versions of Python, set _srcfile
# to None if _getframe() is not available; this value will prevent
# findCaller() from being called.
#if not hasattr(sys, "_getframe"):
#    _srcfile = None

#
#_startTime is used as the base when calculating the relative time of events
#
_startTime = time.time()

#
#raiseExceptions is used to see if exceptions during handling should be
#propagated
#
raiseExceptions = 1

#
# If you don't want threading information in the log, set this to zero
#
logThreads = 1

#
# If you don't want multiprocessing information in the log, set this to zero
#
logMultiprocessing = 1

#
# If you don't want process information in the log, set this to zero
#
logProcesses = 1

#---------------------------------------------------------------------------
#   Level related stuff
#---------------------------------------------------------------------------
#
# Default levels and level names, these can be replaced with any positive set
# of values having corresponding names. There is a pseudo-level, NOTSET, which
# is only really there as a lower limit for user-defined levels. Handlers and
# loggers are initialized with NOTSET so that they will log all messages, even
# at user-defined levels.
#

CRITICAL = 50
FATAL = CRITICAL
ERROR = 40
WARNING = 30
WARN = WARNING
INFO = 20
DEBUG = 10
NOTSET = 0

_levelNames = {
    CRITICAL : 'CRITICAL',
    ERROR : 'ERROR',
    WARNING : 'WARNING',
    INFO : 'INFO',
    DEBUG : 'DEBUG',
    NOTSET : 'NOTSET',
    'CRITICAL' : CRITICAL,
    'ERROR' : ERROR,
    'WARN' : WARNING,
    'WARNING' : WARNING,
    'INFO' : INFO,
    'DEBUG' : DEBUG,
    'NOTSET' : NOTSET,
}

def getLevelName(level):
    """
    Return the textual representation of logging level 'level'.

    If the level is one of the predefined levels (CRITICAL, ERROR, WARNING,
    INFO, DEBUG) then you get the corresponding string. If you have
    associated levels with names using addLevelName then the name you have
    associated with 'level' is returned.

    If a numeric value corresponding to one of the defined levels is passed
    in, the corresponding string representation is returned.

    Otherwise, the string "Level %s" % level is returned.
    """
    return _levelNames.get(level, ("Level %s" % level))

def addLevelName(level, levelName):
    """
    Associate 'levelName' with 'level'.

    This is used when converting levels to text during message formatting.
    """
    _acquireLock()
    try:    #unlikely to cause an exception, but you never know...
        _levelNames[level] = levelName
        _levelNames[levelName] = level
    finally:
        _releaseLock()

def _checkLevel(level):
    if isinstance(level, (int, long)):
        rv = level
    elif str(level) == level:
        if level not in _levelNames:
            raise ValueError("Unknown level: %r" % level)
        rv = _levelNames[level]
    else:
        raise TypeError("Level not an integer or a valid string: %r" % level)
    return rv

#---------------------------------------------------------------------------
#   Thread-related stuff
#---------------------------------------------------------------------------

#
#_lock is used to serialize access to shared data structures in this module.
#This needs to be an RLock because fileConfig() creates and configures
#Handlers, and so might arbitrary user threads. Since Handler code updates the
#shared dictionary _handlers, it needs to acquire the lock. But if configuring,
#the lock would already have been acquired - so we need an RLock.
#The same argument applies to Loggers and Manager.loggerDict.
#
if thread:
    _lock = threading.RLock()
else:
    _lock = None

def _acquireLock():
    """
    Acquire the module-level lock for serializing access to shared data.

    This should be released with _releaseLock().
    """
    if _lock:
        _lock.acquire()

def _releaseLock():
    """
    Release the module-level lock acquired by calling _acquireLock().
    """
    if _lock:
        _lock.release()

#---------------------------------------------------------------------------
#   The logging record
#---------------------------------------------------------------------------

class LogRecord(object):
    """
    A LogRecord instance represents an event being logged.

    LogRecord instances are created every time something is logged. They
    contain all the information pertinent to the event being logged. The
    main information passed in is in msg and args, which are combined
    using str(msg) % args to create the message field of the record. The
    record also includes information such as when the record was created,
    the source line where the logging call was made, and any exception
    information to be logged.
    """
    def __init__(self, name, level, pathname, lineno,
                 msg, args, exc_info, func=None):
        """
        Initialize a logging record with interesting information.
        """
        ct = time.time()
        self.name = name
        self.msg = msg
        #
        # The following statement allows passing of a dictionary as a sole
        # argument, so that you can do something like
        #  logging.debug("a %(a)d b %(b)s", {'a':1, 'b':2})
        # Suggested by Stefan Behnel.
        # Note that without the test for args[0], we get a problem because
        # during formatting, we test to see if the arg is present using
        # 'if self.args:'. If the event being logged is e.g. 'Value is %d'
        # and if the passed arg fails 'if self.args:' then no formatting
        # is done. For example, logger.warn('Value is %d', 0) would log
        # 'Value is %d' instead of 'Value is 0'.
        # For the use case of passing a dictionary, this should not be a
        # problem.
        if args and len(args) == 1 and isinstance(args[0], dict) and args[0]:
            args = args[0]
        self.args = args
        self.levelname = getLevelName(level)
        self.levelno = level
        self.pathname = pathname
        try:
            self.filename = os.path.basename(pathname)
            self.module = os.path.splitext(self.filename)[0]
        except (TypeError, ValueError, AttributeError):
            self.filename = pathname
            self.module = "Unknown module"
        self.exc_info = exc_info
        self.exc_text = None      # used to cache the traceback text
        self.lineno = lineno
        self.funcName = func
        self.created = ct
        self.msecs = (ct - long(ct)) * 1000
        self.relativeCreated = (self.created - _startTime) * 1000
        if logThreads and thread:
            self.thread = thread.get_ident()
            self.threadName = threading.current_thread().name
        else:
            self.thread = None
            self.threadName = None
        if not logMultiprocessing:
            self.processName = None
        else:
            self.processName = 'MainProcess'
            mp = sys.modules.get('multiprocessing')
            if mp is not None:
                # Errors may occur if multiprocessing has not finished loading
                # yet - e.g. if a custom import hook causes third-party code
                # to run when multiprocessing calls import. See issue 8200
                # for an example
                try:
                    self.processName = mp.current_process().name
                except StandardError:
                    pass
        if logProcesses and hasattr(os, 'getpid'):
            self.process = os.getpid()
        else:
            self.process = None

    def __str__(self):
        return '<LogRecord: %s, %s, %s, %s, "%s">'%(self.name, self.levelno,
            self.pathname, self.lineno, self.msg)

    def getMessage(self):
        """
        Return the message for this LogRecord.

        Return the message for this LogRecord after merging any user-supplied
        arguments with the message.
        """
        if not _unicode: #if no unicode support...
            msg = str(self.msg)
        else:
            msg = self.msg
            if not isinstance(msg, basestring):
                try:
                    msg = str(self.msg)
                except UnicodeError:
                    msg = self.msg      #Defer encoding till later
        if self.args:
            msg = msg % self.args
        return msg

def makeLogRecord(dict):
    """
    Make a LogRecord whose attributes are defined by the specified dictionary,
    This function is useful for converting a logging event received over
    a socket connection (which is sent as a dictionary) into a LogRecord
    instance.
    """
    rv = LogRecord(None, None, "", 0, "", (), None, None)
    rv.__dict__.update(dict)
    return rv

#---------------------------------------------------------------------------
#   Formatter classes and functions
#---------------------------------------------------------------------------

class Formatter(object):
    """
    Formatter instances are used to convert a LogRecord to text.

    Formatters need to know how a LogRecord is constructed. They are
    responsible for converting a LogRecord to (usually) a string which can
    be interpreted by either a human or an external system. The base Formatter
    allows a formatting string to be specified. If none is supplied, the
    default value of "%s(message)\\n" is used.

    The Formatter can be initialized with a format string which makes use of
    knowledge of the LogRecord attributes - e.g. the default value mentioned
    above makes use of the fact that the user's message and arguments are pre-
    formatted into a LogRecord's message attribute. Currently, the useful
    attributes in a LogRecord are described by:

    %(name)s            Name of the logger (logging channel)
    %(levelno)s         Numeric logging level for the message (DEBUG, INFO,
                        WARNING, ERROR, CRITICAL)
    %(levelname)s       Text logging level for the message ("DEBUG", "INFO",
                        "WARNING", "ERROR", "CRITICAL")
    %(pathname)s        Full pathname of the source file where the logging
                        call was issued (if available)
    %(filename)s        Filename portion of pathname
    %(module)s          Module (name portion of filename)
    %(lineno)d          Source line number where the logging call was issued
                        (if available)
    %(funcName)s        Function name
    %(created)f         Time when the LogRecord was created (time.time()
                        return value)
    %(asctime)s         Textual time when the LogRecord was created
    %(msecs)d           Millisecond portion of the creation time
    %(relativeCreated)d Time in milliseconds when the LogRecord was created,
                        relative to the time the logging module was loaded
                        (typically at application startup time)
    %(thread)d          Thread ID (if available)
    %(threadName)s      Thread name (if available)
    %(process)d         Process ID (if available)
    %(message)s         The result of record.getMessage(), computed just as
                        the record is emitted
    """

    converter = time.localtime

    def __init__(self, fmt=None, datefmt=None):
        """
        Initialize the formatter with specified format strings.

        Initialize the formatter either with the specified format string, or a
        default as described above. Allow for specialized date formatting with
        the optional datefmt argument (if omitted, you get the ISO8601 format).
        """
        if fmt:
            self._fmt = fmt
        else:
            self._fmt = "%(message)s"
        self.datefmt = datefmt

    def formatTime(self, record, datefmt=None):
        """
        Return the creation time of the specified LogRecord as formatted text.

        This method should be called from format() by a formatter which
        wants to make use of a formatted time. This method can be overridden
        in formatters to provide for any specific requirement, but the
        basic behaviour is as follows: if datefmt (a string) is specified,
        it is used with time.strftime() to format the creation time of the
        record. Otherwise, the ISO8601 format is used. The resulting
        string is returned. This function uses a user-configurable function
        to convert the creation time to a tuple. By default, time.localtime()
        is used; to change this for a particular formatter instance, set the
        'converter' attribute to a function with the same signature as
        time.localtime() or time.gmtime(). To change it for all formatters,
        for example if you want all logging times to be shown in GMT,
        set the 'converter' attribute in the Formatter class.
        """
        ct = self.converter(record.created)
        if datefmt:
            s = time.strftime(datefmt, ct)
        else:
            t = time.strftime("%Y-%m-%d %H:%M:%S", ct)
            s = "%s,%03d" % (t, record.msecs)
        return s

    def formatException(self, ei):
        """
        Format and return the specified exception information as a string.

        This default implementation just uses
        traceback.print_exception()
        """
        sio = cStringIO.StringIO()
        traceback.print_exception(ei[0], ei[1], ei[2], None, sio)
        s = sio.getvalue()
        sio.close()
        if s[-1:] == "\n":
            s = s[:-1]
        return s

    def usesTime(self):
        """
        Check if the format uses the creation time of the record.
        """
        return self._fmt.find("%(asctime)") >= 0

    def format(self, record):
        """
        Format the specified record as text.

        The record's attribute dictionary is used as the operand to a
        string formatting operation which yields the returned string.
        Before formatting the dictionary, a couple of preparatory steps
        are carried out. The message attribute of the record is computed
        using LogRecord.getMessage(). If the formatting string uses the
        time (as determined by a call to usesTime(), formatTime() is
        called to format the event time. If there is exception information,
        it is formatted using formatException() and appended to the message.
        """
        record.message = record.getMessage()
        if self.usesTime():
            record.asctime = self.formatTime(record, self.datefmt)
        s = self._fmt % record.__dict__
        if record.exc_info:
            # Cache the traceback text to avoid converting it multiple times
            # (it's constant anyway)
            if not record.exc_text:
                record.exc_text = self.formatException(record.exc_info)
        if record.exc_text:
            if s[-1:] != "\n":
                s = s + "\n"
            try:
                s = s + record.exc_text
            except UnicodeError:
                # Sometimes filenames have non-ASCII chars, which can lead
                # to errors when s is Unicode and record.exc_text is str
                # See issue 8924.
                # We also use replace for when there are multiple
                # encodings, e.g. UTF-8 for the filesystem and latin-1
                # for a script. See issue 13232.
                s = s + record.exc_text.decode(sys.getfilesystemencoding(),
                                               'replace')
        return s

#
#   The default formatter to use when no other is specified
#
_defaultFormatter = Formatter()

class BufferingFormatter(object):
    """
    A formatter suitable for formatting a number of records.
    """
    def __init__(self, linefmt=None):
        """
        Optionally specify a formatter which will be used to format each
        individual record.
        """
        if linefmt:
            self.linefmt = linefmt
        else:
            self.linefmt = _defaultFormatter

    def formatHeader(self, records):
        """
        Return the header string for the specified records.
        """
        return ""

    def formatFooter(self, records):
        """
        Return the footer string for the specified records.
        """
        return ""

    def format(self, records):
        """
        Format the specified records and return the result as a string.
        """
        rv = ""
        if len(records) > 0:
            rv = rv + self.formatHeader(records)
            for record in records:
                rv = rv + self.linefmt.format(record)
            rv = rv + self.formatFooter(records)
        return rv

#---------------------------------------------------------------------------
#   Filter classes and functions
#---------------------------------------------------------------------------

class Filter(object):
    """
    Filter instances are used to perform arbitrary filtering of LogRecords.

    Loggers and Handlers can optionally use Filter instances to filter
    records as desired. The base filter class only allows events which are
    below a certain point in the logger hierarchy. For example, a filter
    initialized with "A.B" will allow events logged by loggers "A.B",
    "A.B.C", "A.B.C.D", "A.B.D" etc. but not "A.BB", "B.A.B" etc. If
    initialized with the empty string, all events are passed.
    """
    def __init__(self, name=''):
        """
        Initialize a filter.

        Initialize with the name of the logger which, together with its
        children, will have its events allowed through the filter. If no
        name is specified, allow every event.
        """
        self.name = name
        self.nlen = len(name)

    def filter(self, record):
        """
        Determine if the specified record is to be logged.

        Is the specified record to be logged? Returns 0 for no, nonzero for
        yes. If deemed appropriate, the record may be modified in-place.
        """
        if self.nlen == 0:
            return 1
        elif self.name == record.name:
            return 1
        elif record.name.find(self.name, 0, self.nlen) != 0:
            return 0
        return (record.name[self.nlen] == ".")

class Filterer(object):
    """
    A base class for loggers and handlers which allows them to share
    common code.
    """
    def __init__(self):
        """
        Initialize the list of filters to be an empty list.
        """
        self.filters = []

    def addFilter(self, filter):
        """
        Add the specified filter to this handler.
        """
        if not (filter in self.filters):
            self.filters.append(filter)

    def removeFilter(self, filter):
        """
        Remove the specified filter from this handler.
        """
        if filter in self.filters:
            self.filters.remove(filter)

    def filter(self, record):
        """
        Determine if a record is loggable by consulting all the filters.

        The default is to allow the record to be logged; any filter can veto
        this and the record is then dropped. Returns a zero value if a record
        is to be dropped, else non-zero.
        """
        rv = 1
        for f in self.filters:
            if not f.filter(record):
                rv = 0
                break
        return rv

#---------------------------------------------------------------------------
#   Handler classes and functions
#---------------------------------------------------------------------------

_handlers = weakref.WeakValueDictionary()  #map of handler names to handlers
_handlerList = [] # added to allow handlers to be removed in reverse of order initialized

def _removeHandlerRef(wr):
    """
    Remove a handler reference from the internal cleanup list.
    """
    # This function can be called during module teardown, when globals are
    # set to None. If _acquireLock is None, assume this is the case and do
    # nothing.
    if (_acquireLock is not None and _handlerList is not None and
        _releaseLock is not None):
        _acquireLock()
        try:
            if wr in _handlerList:
                _handlerList.remove(wr)
        finally:
            _releaseLock()

def _addHandlerRef(handler):
    """
    Add a handler to the internal cleanup list using a weak reference.
    """
    _acquireLock()
    try:
        _handlerList.append(weakref.ref(handler, _removeHandlerRef))
    finally:
        _releaseLock()

class Handler(Filterer):
    """
    Handler instances dispatch logging events to specific destinations.

    The base handler class. Acts as a placeholder which defines the Handler
    interface. Handlers can optionally use Formatter instances to format
    records as desired. By default, no formatter is specified; in this case,
    the 'raw' message as determined by record.message is logged.
    """
    def __init__(self, level=NOTSET):
        """
        Initializes the instance - basically setting the formatter to None
        and the filter list to empty.
        """
        Filterer.__init__(self)
        self._name = None
        self.level = _checkLevel(level)
        self.formatter = None
        # Add the handler to the global _handlerList (for cleanup on shutdown)
        _addHandlerRef(self)
        self.createLock()

    def get_name(self):
        return self._name

    def set_name(self, name):
        _acquireLock()
        try:
            if self._name in _handlers:
                del _handlers[self._name]
            self._name = name
            if name:
                _handlers[name] = self
        finally:
            _releaseLock()

    name = property(get_name, set_name)

    def createLock(self):
        """
        Acquire a thread lock for serializing access to the underlying I/O.
        """
        if thread:
            self.lock = threading.RLock()
        else:
            self.lock = None

    def acquire(self):
        """
        Acquire the I/O thread lock.
        """
        if self.lock:
            self.lock.acquire()

    def release(self):
        """
        Release the I/O thread lock.
        """
        if self.lock:
            self.lock.release()

    def setLevel(self, level):
        """
        Set the logging level of this handler.
        """
        self.level = _checkLevel(level)

    def format(self, record):
        """
        Format the specified record.

        If a formatter is set, use it. Otherwise, use the default formatter
        for the module.
        """
        if self.formatter:
            fmt = self.formatter
        else:
            fmt = _defaultFormatter
        return fmt.format(record)

    def emit(self, record):
        """
        Do whatever it takes to actually log the specified logging record.

        This version is intended to be implemented by subclasses and so
        raises a NotImplementedError.
        """
        raise NotImplementedError('emit must be implemented '
                                  'by Handler subclasses')

    def handle(self, record):
        """
        Conditionally emit the specified logging record.

        Emission depends on filters which may have been added to the handler.
        Wrap the actual emission of the record with acquisition/release of
        the I/O thread lock. Returns whether the filter passed the record for
        emission.
        """
        rv = self.filter(record)
        if rv:
            self.acquire()
            try:
                self.emit(record)
            finally:
                self.release()
        return rv

    def setFormatter(self, fmt):
        """
        Set the formatter for this handler.
        """
        self.formatter = fmt

    def flush(self):
        """
        Ensure all logging output has been flushed.

        This version does nothing and is intended to be implemented by
        subclasses.
        """
        pass

    def close(self):
        """
        Tidy up any resources used by the handler.

        This version removes the handler from an internal map of handlers,
        _handlers, which is used for handler lookup by name. Subclasses
        should ensure that this gets called from overridden close()
        methods.
        """
        #get the module data lock, as we're updating a shared structure.
        _acquireLock()
        try:    #unlikely to raise an exception, but you never know...
            if self._name and self._name in _handlers:
                del _handlers[self._name]
        finally:
            _releaseLock()

    def handleError(self, record):
        """
        Handle errors which occur during an emit() call.

        This method should be called from handlers when an exception is
        encountered during an emit() call. If raiseExceptions is false,
        exceptions get silently ignored. This is what is mostly wanted
        for a logging system - most users will not care about errors in
        the logging system, they are more interested in application errors.
        You could, however, replace this with a custom handler if you wish.
        The record which was being processed is passed in to this method.
        """
        if raiseExceptions and sys.stderr:  # see issue 13807
            ei = sys.exc_info()
            try:
                traceback.print_exception(ei[0], ei[1], ei[2],
                                          None, sys.stderr)
                sys.stderr.write('Logged from file %s, line %s\n' % (
                                 record.filename, record.lineno))
            except IOError:
                pass    # see issue 5971
            finally:
                del ei

class StreamHandler(Handler):
    """
    A handler class which writes logging records, appropriately formatted,
    to a stream. Note that this class does not close the stream, as
    sys.stdout or sys.stderr may be used.
    """

    def __init__(self, stream=None):
        """
        Initialize the handler.

        If stream is not specified, sys.stderr is used.
        """
        Handler.__init__(self)
        if stream is None:
            stream = sys.stderr
        self.stream = stream

    def flush(self):
        """
        Flushes the stream.
        """
        self.acquire()
        try:
            if self.stream and hasattr(self.stream, "flush"):
                self.stream.flush()
        finally:
            self.release()

    def emit(self, record):
        """
        Emit a record.

        If a formatter is specified, it is used to format the record.
        The record is then written to the stream with a trailing newline.  If
        exception information is present, it is formatted using
        traceback.print_exception and appended to the stream.  If the stream
        has an 'encoding' attribute, it is used to determine how to do the
        output to the stream.
        """
        try:
            msg = self.format(record)
            stream = self.stream
            fs = "%s\n"
            if not _unicode: #if no unicode support...
                stream.write(fs % msg)
            else:
                try:
                    if (isinstance(msg, unicode) and
                        getattr(stream, 'encoding', None)):
                        ufs = u'%s\n'
                        try:
                            stream.write(ufs % msg)
                        except UnicodeEncodeError:
                            #Printing to terminals sometimes fails. For example,
                            #with an encoding of 'cp1251', the above write will
                            #work if written to a stream opened or wrapped by
                            #the codecs module, but fail when writing to a
                            #terminal even when the codepage is set to cp1251.
                            #An extra encoding step seems to be needed.
                            stream.write((ufs % msg).encode(stream.encoding))
                    else:
                        stream.write(fs % msg)
                except UnicodeError:
                    stream.write(fs % msg.encode("UTF-8"))
            self.flush()
        except (KeyboardInterrupt, SystemExit):
            raise
        except:
            self.handleError(record)

class FileHandler(StreamHandler):
    """
    A handler class which writes formatted logging records to disk files.
    """
    def __init__(self, filename, mode='a', encoding=None, delay=0):
        """
        Open the specified file and use it as the stream for logging.
        """
        #keep the absolute path, otherwise derived classes which use this
        #may come a cropper when the current directory changes
        if codecs is None:
            encoding = None
        self.baseFilename = os.path.abspath(filename)
        self.mode = mode
        self.encoding = encoding
        self.delay = delay
        if delay:
            #We don't open the stream, but we still need to call the
            #Handler constructor to set level, formatter, lock etc.
            Handler.__init__(self)
            self.stream = None
        else:
            StreamHandler.__init__(self, self._open())

    def close(self):
        """
        Closes the stream.
        """
        self.acquire()
        try:
            if self.stream:
                self.flush()
                if hasattr(self.stream, "close"):
                    self.stream.close()
                self.stream = None
            # Issue #19523: call unconditionally to
            # prevent a handler leak when delay is set
            StreamHandler.close(self)
        finally:
            self.release()

    def _open(self):
        """
        Open the current base file with the (original) mode and encoding.
        Return the resulting stream.
        """
        if self.encoding is None:
            stream = open(self.baseFilename, self.mode)
        else:
            stream = codecs.open(self.baseFilename, self.mode, self.encoding)
        return stream

    def emit(self, record):
        """
        Emit a record.

        If the stream was not opened because 'delay' was specified in the
        constructor, open it before calling the superclass's emit.
        """
        if self.stream is None:
            self.stream = self._open()
        StreamHandler.emit(self, record)

#---------------------------------------------------------------------------
#   Manager classes and functions
#---------------------------------------------------------------------------

class PlaceHolder(object):
    """
    PlaceHolder instances are used in the Manager logger hierarchy to take
    the place of nodes for which no loggers have been defined. This class is
    intended for internal use only and not as part of the public API.
    """
    def __init__(self, alogger):
        """
        Initialize with the specified logger being a child of this placeholder.
        """
        #self.loggers = [alogger]
        self.loggerMap = { alogger : None }

    def append(self, alogger):
        """
        Add the specified logger as a child of this placeholder.
        """
        #if alogger not in self.loggers:
        if alogger not in self.loggerMap:
            #self.loggers.append(alogger)
            self.loggerMap[alogger] = None

#
#   Determine which class to use when instantiating loggers.
#
_loggerClass = None

def setLoggerClass(klass):
    """
    Set the class to be used when instantiating a logger. The class should
    define __init__() such that only a name argument is required, and the
    __init__() should call Logger.__init__()
    """
    if klass != Logger:
        if not issubclass(klass, Logger):
            raise TypeError("logger not derived from logging.Logger: "
                            + klass.__name__)
    global _loggerClass
    _loggerClass = klass

def getLoggerClass():
    """
    Return the class to be used when instantiating a logger.
    """

    return _loggerClass

class Manager(object):
    """
    There is [under normal circumstances] just one Manager instance, which
    holds the hierarchy of loggers.
    """
    def __init__(self, rootnode):
        """
        Initialize the manager with the root node of the logger hierarchy.
        """
        self.root = rootnode
        self.disable = 0
        self.emittedNoHandlerWarning = 0
        self.loggerDict = {}
        self.loggerClass = None

    def getLogger(self, name):
        """
        Get a logger with the specified name (channel name), creating it
        if it doesn't yet exist. This name is a dot-separated hierarchical
        name, such as "a", "a.b", "a.b.c" or similar.

        If a PlaceHolder existed for the specified name [i.e. the logger
        didn't exist but a child of it did], replace it with the created
        logger and fix up the parent/child references which pointed to the
        placeholder to now point to the logger.
        """
        rv = None
        if not isinstance(name, basestring):
            raise TypeError('A logger name must be string or Unicode')
        if isinstance(name, unicode):
            name = name.encode('utf-8')
        _acquireLock()
        try:
            if name in self.loggerDict:
                rv = self.loggerDict[name]
                if isinstance(rv, PlaceHolder):
                    ph = rv
                    rv = (self.loggerClass or _loggerClass)(name)
                    rv.manager = self
                    self.loggerDict[name] = rv
                    self._fixupChildren(ph, rv)
                    self._fixupParents(rv)
            else:
                rv = (self.loggerClass or _loggerClass)(name)
                rv.manager = self
                self.loggerDict[name] = rv
                self._fixupParents(rv)
        finally:
            _releaseLock()
        return rv

    def setLoggerClass(self, klass):
        """
        Set the class to be used when instantiating a logger with this Manager.
        """
        if klass != Logger:
            if not issubclass(klass, Logger):
                raise TypeError("logger not derived from logging.Logger: "
                                + klass.__name__)
        self.loggerClass = klass

    def _fixupParents(self, alogger):
        """
        Ensure that there are either loggers or placeholders all the way
        from the specified logger to the root of the logger hierarchy.
        """
        name = alogger.name
        i = name.rfind(".")
        rv = None
        while (i > 0) and not rv:
            substr = name[:i]
            if substr not in self.loggerDict:
                self.loggerDict[substr] = PlaceHolder(alogger)
            else:
                obj = self.loggerDict[substr]
                if isinstance(obj, Logger):
                    rv = obj
                else:
                    assert isinstance(obj, PlaceHolder)
                    obj.append(alogger)
            i = name.rfind(".", 0, i - 1)
        if not rv:
            rv = self.root
        alogger.parent = rv

    def _fixupChildren(self, ph, alogger):
        """
        Ensure that children of the placeholder ph are connected to the
        specified logger.
        """
        name = alogger.name
        namelen = len(name)
        for c in ph.loggerMap.keys():
            #The if means ... if not c.parent.name.startswith(nm)
            if c.parent.name[:namelen] != name:
                alogger.parent = c.parent
                c.parent = alogger

#---------------------------------------------------------------------------
#   Logger classes and functions
#---------------------------------------------------------------------------

class Logger(Filterer):
    """
    Instances of the Logger class represent a single logging channel. A
    "logging channel" indicates an area of an application. Exactly how an
    "area" is defined is up to the application developer. Since an
    application can have any number of areas, logging channels are identified
    by a unique string. Application areas can be nested (e.g. an area
    of "input processing" might include sub-areas "read CSV files", "read
    XLS files" and "read Gnumeric files"). To cater for this natural nesting,
    channel names are organized into a namespace hierarchy where levels are
    separated by periods, much like the Java or Python package namespace. So
    in the instance given above, channel names might be "input" for the upper
    level, and "input.csv", "input.xls" and "input.gnu" for the sub-levels.
    There is no arbitrary limit to the depth of nesting.
    """
    def __init__(self, name, level=NOTSET):
        """
        Initialize the logger with a name and an optional level.
        """
        Filterer.__init__(self)
        self.name = name
        self.level = _checkLevel(level)
        self.parent = None
        self.propagate = 1
        self.handlers = []
        self.disabled = 0

    def setLevel(self, level):
        """
        Set the logging level of this logger.
        """
        self.level = _checkLevel(level)

    def debug(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'DEBUG'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.debug("Houston, we have a %s", "thorny problem", exc_info=1)
        """
        if self.isEnabledFor(DEBUG):
            self._log(DEBUG, msg, args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'INFO'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.info("Houston, we have a %s", "interesting problem", exc_info=1)
        """
        if self.isEnabledFor(INFO):
            self._log(INFO, msg, args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'WARNING'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.warning("Houston, we have a %s", "bit of a problem", exc_info=1)
        """
        if self.isEnabledFor(WARNING):
            self._log(WARNING, msg, args, **kwargs)

    warn = warning

    def error(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'ERROR'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.error("Houston, we have a %s", "major problem", exc_info=1)
        """
        if self.isEnabledFor(ERROR):
            self._log(ERROR, msg, args, **kwargs)

    def exception(self, msg, *args, **kwargs):
        """
        Convenience method for logging an ERROR with exception information.
        """
        kwargs['exc_info'] = 1
        self.error(msg, *args, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'CRITICAL'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.critical("Houston, we have a %s", "major disaster", exc_info=1)
        """
        if self.isEnabledFor(CRITICAL):
            self._log(CRITICAL, msg, args, **kwargs)

    fatal = critical

    def log(self, level, msg, *args, **kwargs):
        """
        Log 'msg % args' with the integer severity 'level'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.log(level, "We have a %s", "mysterious problem", exc_info=1)
        """
        if not isinstance(level, int):
            if raiseExceptions:
                raise TypeError("level must be an integer")
            else:
                return
        if self.isEnabledFor(level):
            self._log(level, msg, args, **kwargs)

    def findCaller(self):
        """
        Find the stack frame of the caller so that we can note the source
        file name, line number and function name.
        """
        f = currentframe()
        #On some versions of IronPython, currentframe() returns None if
        #IronPython isn't run with -X:Frames.
        if f is not None:
            f = f.f_back
        rv = "(unknown file)", 0, "(unknown function)"
        while hasattr(f, "f_code"):
            co = f.f_code
            filename = os.path.normcase(co.co_filename)
            if filename == _srcfile:
                f = f.f_back
                continue
            rv = (co.co_filename, f.f_lineno, co.co_name)
            break
        return rv

    def makeRecord(self, name, level, fn, lno, msg, args, exc_info, func=None, extra=None):
        """
        A factory method which can be overridden in subclasses to create
        specialized LogRecords.
        """
        rv = LogRecord(name, level, fn, lno, msg, args, exc_info, func)
        if extra is not None:
            for key in extra:
                if (key in ["message", "asctime"]) or (key in rv.__dict__):
                    raise KeyError("Attempt to overwrite %r in LogRecord" % key)
                rv.__dict__[key] = extra[key]
        return rv

    def _log(self, level, msg, args, exc_info=None, extra=None):
        """
        Low-level logging routine which creates a LogRecord and then calls
        all the handlers of this logger to handle the record.
        """
        if _srcfile:
            #IronPython doesn't track Python frames, so findCaller raises an
            #exception on some versions of IronPython. We trap it here so that
            #IronPython can use logging.
            try:
                fn, lno, func = self.findCaller()
            except ValueError:
                fn, lno, func = "(unknown file)", 0, "(unknown function)"
        else:
            fn, lno, func = "(unknown file)", 0, "(unknown function)"
        if exc_info:
            if not isinstance(exc_info, tuple):
                exc_info = sys.exc_info()
        record = self.makeRecord(self.name, level, fn, lno, msg, args, exc_info, func, extra)
        self.handle(record)

    def handle(self, record):
        """
        Call the handlers for the specified record.

        This method is used for unpickled records received from a socket, as
        well as those created locally. Logger-level filtering is applied.
        """
        if (not self.disabled) and self.filter(record):
            self.callHandlers(record)

    def addHandler(self, hdlr):
        """
        Add the specified handler to this logger.
        """
        _acquireLock()
        try:
            if not (hdlr in self.handlers):
                self.handlers.append(hdlr)
        finally:
            _releaseLock()

    def removeHandler(self, hdlr):
        """
        Remove the specified handler from this logger.
        """
        _acquireLock()
        try:
            if hdlr in self.handlers:
                self.handlers.remove(hdlr)
        finally:
            _releaseLock()

    def callHandlers(self, record):
        """
        Pass a record to all relevant handlers.

        Loop through all handlers for this logger and its parents in the
        logger hierarchy. If no handler was found, output a one-off error
        message to sys.stderr. Stop searching up the hierarchy whenever a
        logger with the "propagate" attribute set to zero is found - that
        will be the last logger whose handlers are called.
        """
        c = self
        found = 0
        while c:
            for hdlr in c.handlers:
                found = found + 1
                if record.levelno >= hdlr.level:
                    hdlr.handle(record)
            if not c.propagate:
                c = None    #break out
            else:
                c = c.parent
        if (found == 0) and raiseExceptions and not self.manager.emittedNoHandlerWarning:
            sys.stderr.write("No handlers could be found for logger"
                             " \"%s\"\n" % self.name)
            self.manager.emittedNoHandlerWarning = 1

    def getEffectiveLevel(self):
        """
        Get the effective level for this logger.

        Loop through this logger and its parents in the logger hierarchy,
        looking for a non-zero logging level. Return the first one found.
        """
        logger = self
        while logger:
            if logger.level:
                return logger.level
            logger = logger.parent
        return NOTSET

    def isEnabledFor(self, level):
        """
        Is this logger enabled for level 'level'?
        """
        if self.manager.disable >= level:
            return 0
        return level >= self.getEffectiveLevel()

    def getChild(self, suffix):
        """
        Get a logger which is a descendant to this one.

        This is a convenience method, such that

        logging.getLogger('abc').getChild('def.ghi')

        is the same as

        logging.getLogger('abc.def.ghi')

        It's useful, for example, when the parent logger is named using
        __name__ rather than a literal string.
        """
        if self.root is not self:
            suffix = '.'.join((self.name, suffix))
        return self.manager.getLogger(suffix)

class RootLogger(Logger):
    """
    A root logger is not that different to any other logger, except that
    it must have a logging level and there is only one instance of it in
    the hierarchy.
    """
    def __init__(self, level):
        """
        Initialize the logger with the name "root".
        """
        Logger.__init__(self, "root", level)

_loggerClass = Logger

class LoggerAdapter(object):
    """
    An adapter for loggers which makes it easier to specify contextual
    information in logging output.
    """

    def __init__(self, logger, extra):
        """
        Initialize the adapter with a logger and a dict-like object which
        provides contextual information. This constructor signature allows
        easy stacking of LoggerAdapters, if so desired.

        You can effectively pass keyword arguments as shown in the
        following example:

        adapter = LoggerAdapter(someLogger, dict(p1=v1, p2="v2"))
        """
        self.logger = logger
        self.extra = extra

    def process(self, msg, kwargs):
        """
        Process the logging message and keyword arguments passed in to
        a logging call to insert contextual information. You can either
        manipulate the message itself, the keyword args or both. Return
        the message and kwargs modified (or not) to suit your needs.

        Normally, you'll only need to override this one method in a
        LoggerAdapter subclass for your specific needs.
        """
        kwargs["extra"] = self.extra
        return msg, kwargs

    def debug(self, msg, *args, **kwargs):
        """
        Delegate a debug call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.debug(msg, *args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Delegate an info call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.info(msg, *args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Delegate a warning call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.warning(msg, *args, **kwargs)

    def error(self, msg, *args, **kwargs):
        """
        Delegate an error call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.error(msg, *args, **kwargs)

    def exception(self, msg, *args, **kwargs):
        """
        Delegate an exception call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        kwargs["exc_info"] = 1
        self.logger.error(msg, *args, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Delegate a critical call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.critical(msg, *args, **kwargs)

    def log(self, level, msg, *args, **kwargs):
        """
        Delegate a log call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        msg, kwargs = self.process(msg, kwargs)
        self.logger.log(level, msg, *args, **kwargs)

    def isEnabledFor(self, level):
        """
        See if the underlying logger is enabled for the specified level.
        """
        return self.logger.isEnabledFor(level)

root = RootLogger(WARNING)
Logger.root = root
Logger.manager = Manager(Logger.root)

#---------------------------------------------------------------------------
# Configuration classes and functions
#---------------------------------------------------------------------------

BASIC_FORMAT = "%(levelname)s:%(name)s:%(message)s"

def basicConfig(**kwargs):
    """
    Do basic configuration for the logging system.

    This function does nothing if the root logger already has handlers
    configured. It is a convenience method intended for use by simple scripts
    to do one-shot configuration of the logging package.

    The default behaviour is to create a StreamHandler which writes to
    sys.stderr, set a formatter using the BASIC_FORMAT format string, and
    add the handler to the root logger.

    A number of optional keyword arguments may be specified, which can alter
    the default behaviour.

    filename  Specifies that a FileHandler be created, using the specified
              filename, rather than a StreamHandler.
    filemode  Specifies the mode to open the file, if filename is specified
              (if filemode is unspecified, it defaults to 'a').
    format    Use the specified format string for the handler.
    datefmt   Use the specified date/time format.
    level     Set the root logger level to the specified level.
    stream    Use the specified stream to initialize the StreamHandler. Note
              that this argument is incompatible with 'filename' - if both
              are present, 'stream' is ignored.

    Note that you could specify a stream created using open(filename, mode)
    rather than passing the filename and mode in. However, it should be
    remembered that StreamHandler does not close its stream (since it may be
    using sys.stdout or sys.stderr), whereas FileHandler closes its stream
    when the handler is closed.
    """
    # Add thread safety in case someone mistakenly calls
    # basicConfig() from multiple threads
    _acquireLock()
    try:
        if len(root.handlers) == 0:
            filename = kwargs.get("filename")
            if filename:
                mode = kwargs.get("filemode", 'a')
                hdlr = FileHandler(filename, mode)
            else:
                stream = kwargs.get("stream")
                hdlr = StreamHandler(stream)
            fs = kwargs.get("format", BASIC_FORMAT)
            dfs = kwargs.get("datefmt", None)
            fmt = Formatter(fs, dfs)
            hdlr.setFormatter(fmt)
            root.addHandler(hdlr)
            level = kwargs.get("level")
            if level is not None:
                root.setLevel(level)
    finally:
        _releaseLock()

#---------------------------------------------------------------------------
# Utility functions at module level.
# Basically delegate everything to the root logger.
#---------------------------------------------------------------------------

def getLogger(name=None):
    """
    Return a logger with the specified name, creating it if necessary.

    If no name is specified, return the root logger.
    """
    if name:
        return Logger.manager.getLogger(name)
    else:
        return root

#def getRootLogger():
#    """
#    Return the root logger.
#
#    Note that getLogger('') now does the same thing, so this function is
#    deprecated and may disappear in the future.
#    """
#    return root

def critical(msg, *args, **kwargs):
    """
    Log a message with severity 'CRITICAL' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.critical(msg, *args, **kwargs)

fatal = critical

def error(msg, *args, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.error(msg, *args, **kwargs)

def exception(msg, *args, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger,
    with exception information.
    """
    kwargs['exc_info'] = 1
    error(msg, *args, **kwargs)

def warning(msg, *args, **kwargs):
    """
    Log a message with severity 'WARNING' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.warning(msg, *args, **kwargs)

warn = warning

def info(msg, *args, **kwargs):
    """
    Log a message with severity 'INFO' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.info(msg, *args, **kwargs)

def debug(msg, *args, **kwargs):
    """
    Log a message with severity 'DEBUG' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.debug(msg, *args, **kwargs)

def log(level, msg, *args, **kwargs):
    """
    Log 'msg % args' with the integer severity 'level' on the root logger.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.log(level, msg, *args, **kwargs)

def disable(level):
    """
    Disable all logging calls of severity 'level' and below.
    """
    root.manager.disable = level

def shutdown(handlerList=_handlerList):
    """
    Perform any cleanup actions in the logging system (e.g. flushing
    buffers).

    Should be called at application exit.
    """
    for wr in reversed(handlerList[:]):
        #errors might occur, for example, if files are locked
        #we just ignore them if raiseExceptions is not set
        try:
            h = wr()
            if h:
                try:
                    h.acquire()
                    h.flush()
                    h.close()
                except (IOError, ValueError):
                    # Ignore errors which might be caused
                    # because handlers have been closed but
                    # references to them are still around at
                    # application exit.
                    pass
                finally:
                    h.release()
        except:
            if raiseExceptions:
                raise
            #else, swallow

#Let's try and shutdown automatically on application exit...
import atexit
atexit.register(shutdown)

# Null handler

class NullHandler(Handler):
    """
    This handler does nothing. It's intended to be used to avoid the
    "No handlers could be found for logger XXX" one-off warning. This is
    important for library code, which may contain code to log events. If a user
    of the library does not configure logging, the one-off warning might be
    produced; to avoid this, the library developer simply needs to instantiate
    a NullHandler and add it to the top-level logger of the library module or
    package.
    """
    def handle(self, record):
        pass

    def emit(self, record):
        pass

    def createLock(self):
        self.lock = None

# Warnings integration

_warnings_showwarning = None

def _showwarning(message, category, filename, lineno, file=None, line=None):
    """
    Implementation of showwarnings which redirects to logging, which will first
    check to see if the file parameter is None. If a file is specified, it will
    delegate to the original warnings implementation of showwarning. Otherwise,
    it will call warnings.formatwarning and will log the resulting string to a
    warnings logger named "py.warnings" with level logging.WARNING.
    """
    if file is not None:
        if _warnings_showwarning is not None:
            _warnings_showwarning(message, category, filename, lineno, file, line)
    else:
        s = warnings.formatwarning(message, category, filename, lineno, line)
        logger = getLogger("py.warnings")
        if not logger.handlers:
            logger.addHandler(NullHandler())
        logger.warning("%s", s)

def captureWarnings(capture):
    """
    If capture is true, redirect all warnings to the logging package.
    If capture is False, ensure that warnings are not redirected to logging
    but to their original destinations.
    """
    global _warnings_showwarning
    if capture:
        if _warnings_showwarning is None:
            _warnings_showwarning = warnings.showwarning
            warnings.showwarning = _showwarning
    else:
        if _warnings_showwarning is not None:
            warnings.showwarning = _warnings_showwarning
            _warnings_showwarning = None
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  Source code for pydal.utils

# -*- coding: utf-8 -*-
"""
    pydal.utils
    -----------

    Provides some utilities for pydal.

    :copyright: (c) 2016 by Giovanni Barillari and contributors
    :license: BSD, see LICENSE for more details.
"""

import warnings


class RemovedInNextVersionWarning(DeprecationWarning):
    pass


warnings.simplefilter('always', RemovedInNextVersionWarning)


def warn_of_deprecation(old_name, new_name, prefix=None, stack=2):
    msg = "%(old)s is deprecated, use %(new)s instead."
    if prefix:
        msg = "%(prefix)s." + msg
    warnings.warn(
        msg % {'old': old_name, 'new': new_name, 'prefix': prefix},
        RemovedInNextVersionWarning, stack)


class deprecated(object):
    def __init__(self, old_method_name, new_method_name, class_name=None, s=0):
        self.class_name = class_name
        self.old_method_name = old_method_name
        self.new_method_name = new_method_name
        self.additional_stack = s

    def __call__(self, f):
        def wrapped(*args, **kwargs):
            warn_of_deprecation(
                self.old_method_name, self.new_method_name, self.class_name,
                3 + self.additional_stack)
            return f(*args, **kwargs)
        return wrapped
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  Source code for pydal.base

# -*- coding: utf-8 -*-

"""
| This file is part of the web2py Web Framework
| Copyrighted by Massimo Di Pierro <mdipierro@cs.depaul.edu>
| License: LGPLv3 (http://www.gnu.org/licenses/lgpl.html)
|

This file contains the DAL support for many relational databases, including:

  - SQLite & SpatiaLite
  - MySQL
  - Postgres
  - Firebird
  - Oracle
  - MS SQL
  - DB2
  - Interbase
  - Ingres
  - Informix (9+ and SE)
  - SapDB (experimental)
  - Cubrid (experimental)
  - CouchDB (experimental)
  - MongoDB (in progress)
  - Google:nosql
  - Google:sql
  - Teradata
  - IMAP (experimental)

Example of usage::

    >>> # from dal import DAL, Field

    ### create DAL connection (and create DB if it doesn't exist)
    >>> db = DAL(('sqlite://storage.sqlite','mysql://a:b@localhost/x'),
    ... folder=None)

    ### define a table 'person' (create/alter as necessary)
    >>> person = db.define_table('person',Field('name','string'))

    ### insert a record
    >>> id = person.insert(name='James')

    ### retrieve it by id
    >>> james = person(id)

    ### retrieve it by name
    >>> james = person(name='James')

    ### retrieve it by arbitrary query
    >>> query = (person.name=='James') & (person.name.startswith('J'))
    >>> james = db(query).select(person.ALL)[0]

    ### update one record
    >>> james.update_record(name='Jim')
    <Row {'id': 1, 'name': 'Jim'}>

    ### update multiple records by query
    >>> db(person.name.like('J%')).update(name='James')
    1

    ### delete records by query
    >>> db(person.name.lower() == 'jim').delete()
    0

    ### retrieve multiple records (rows)
    >>> people = db(person).select(orderby=person.name,
    ... groupby=person.name, limitby=(0,100))

    ### further filter them
    >>> james = people.find(lambda row: row.name == 'James').first()
    >>> print james.id, james.name
    1 James

    ### check aggregates
    >>> counter = person.id.count()
    >>> print db(person).select(counter).first()(counter)
    1

    ### delete one record
    >>> james.delete_record()
    1

    ### delete (drop) entire database table
    >>> person.drop()


Supported DAL URI strings::

    'sqlite://test.db'
    'spatialite://test.db'
    'sqlite:memory'
    'spatialite:memory'
    'jdbc:sqlite://test.db'
    'mysql://root:none@localhost/test'
    'postgres://mdipierro:password@localhost/test'
    'postgres:psycopg2://mdipierro:password@localhost/test'
    'postgres:pg8000://mdipierro:password@localhost/test'
    'jdbc:postgres://mdipierro:none@localhost/test'
    'mssql://web2py:none@A64X2/web2py_test'
    'mssql2://web2py:none@A64X2/web2py_test' # alternate mappings
    'mssql3://web2py:none@A64X2/web2py_test' # better pagination (requires >= 2005)
    'mssql4://web2py:none@A64X2/web2py_test' # best pagination (requires >= 2012)
    'oracle://username:password@database'
    'firebird://user:password@server:3050/database'
    'db2:ibm_db_dbi://DSN=dsn;UID=user;PWD=pass'
    'db2:pyodbc://driver=DB2;hostname=host;database=database;uid=user;pwd=password;port=port'
    'firebird://username:password@hostname/database'
    'firebird_embedded://username:password@c://path'
    'informix://user:password@server:3050/database'
    'informixu://user:password@server:3050/database' # unicode informix
    'ingres://database'  # or use an ODBC connection string, e.g. 'ingres://dsn=dsn_name'
    'google:datastore' # for google app engine datastore (uses ndb by default)
    'google:sql' # for google app engine with sql (mysql compatible)
    'teradata://DSN=dsn;UID=user;PWD=pass; DATABASE=database' # experimental
    'imap://user:password@server:port' # experimental
    'mongodb://user:password@server:port/database' # experimental

For more info::

    help(DAL)
    help(Field)

"""

import glob
import logging
import socket
import threading
import time
import traceback
import urllib
from uuid import uuid4

from ._compat import PY2, pickle, hashlib_md5, pjoin, copyreg, integer_types, \
    with_metaclass
from ._globals import GLOBAL_LOCKER, THREAD_LOCAL, DEFAULT
from ._load import OrderedDict
from .helpers.classes import Serializable, SQLCallableList, BasicStorage, \
    RecordUpdater, RecordDeleter, TimingHandler
from .helpers.methods import hide_password, smart_query, auto_validators, \
    auto_represent
from .helpers.regex import REGEX_PYTHON_KEYWORDS, REGEX_DBNAME
from .helpers.rest import RestParser
from .helpers.serializers import serializers
from .objects import Table, Field, Rows, Row, Set
from .adapters.base import BaseAdapter, NullAdapter

long = integer_types[-1]


TABLE_ARGS = set(
    ('migrate', 'primarykey', 'fake_migrate', 'format', 'redefine',
     'singular', 'plural', 'trigger_name', 'sequence_name', 'fields',
     'common_filter', 'polymodel', 'table_class', 'on_define', 'rname'))


[docs]class MetaDAL(type):
    def __call__(cls, *args, **kwargs):
        #: intercept arguments for DAL costumisation on call
        intercepts = [
            'logger', 'representers', 'serializers', 'uuid', 'validators',
            'validators_method', 'Table', 'Row']
        intercepted = []
        for name in intercepts:
            val = kwargs.get(name)
            if val:
                intercepted.append((name, val))
                del kwargs[name]
        for tup in intercepted:
            setattr(cls, tup[0], tup[1])

        obj = super(MetaDAL, cls).__call__(*args, **kwargs)
        return obj



[docs]class DAL(with_metaclass(MetaDAL, Serializable, BasicStorage)):
    """
    An instance of this class represents a database connection

    Args:
        uri(str): contains information for connecting to a database.
            Defaults to `'sqlite://dummy.db'`

            Note:
                experimental: you can specify a dictionary as uri
                parameter i.e. with::

                    db = DAL({"uri": "sqlite://storage.sqlite",
                              "tables": {...}, ...})

                for an example of dict input you can check the output
                of the scaffolding db model with

                    db.as_dict()

                Note that for compatibility with Python older than
                version 2.6.5 you should cast your dict input keys
                to str due to a syntax limitation on kwarg names.
                for proper DAL dictionary input you can use one of::

                    obj = serializers.cast_keys(dict, [encoding="utf-8"])
                    #or else (for parsing json input)
                    obj = serializers.loads_json(data, unicode_keys=False)

        pool_size: How many open connections to make to the database object.
        folder: where .table files will be created. Automatically set within
            web2py. Use an explicit path when using DAL outside web2py
        db_codec: string encoding of the database (default: 'UTF-8')
        table_hash: database identifier with .tables. If your connection hash
                    change you can still using old .tables if they have db_hash
                    as prefix
        check_reserved: list of adapters to check tablenames and column names
            against sql/nosql reserved keywords. Defaults to `None`

            - 'common' List of sql keywords that are common to all database
              types such as "SELECT, INSERT". (recommended)
            - 'all' Checks against all known SQL keywords
            - '<adaptername>'' Checks against the specific adapters list of
              keywords
            - '<adaptername>_nonreserved' Checks against the specific adapters
              list of nonreserved keywords. (if available)

        migrate: sets default migrate behavior for all tables
        fake_migrate: sets default fake_migrate behavior for all tables
        migrate_enabled: If set to False disables ALL migrations
        fake_migrate_all: If set to True fake migrates ALL tables
        attempts: Number of times to attempt connecting
        auto_import: If set to True, tries import automatically table
            definitions from the databases folder (works only for simple models)
        bigint_id: If set, turn on bigint instead of int for id and reference
            fields
        lazy_tables: delays table definition until table access
        after_connection: can a callable that will be executed after the
            connection

    Example:
        Use as::

           db = DAL('sqlite://test.db')

        or::

           db = DAL(**{"uri": ..., "tables": [...]...}) # experimental

           db.define_table('tablename', Field('fieldname1'),
                                        Field('fieldname2'))


    """
    serializers = None
    validators = None
    validators_method = None
    representers = {}
    uuid = lambda x: str(uuid4())
    logger = logging.getLogger("pyDAL")

    Table = Table
    Rows = Rows
    Row = Row

    record_operators = {
        'update_record': RecordUpdater,
        'delete_record': RecordDeleter
    }

    execution_handlers = [TimingHandler]

    def __new__(cls, uri='sqlite://dummy.db', *args, **kwargs):
        if not hasattr(THREAD_LOCAL, '_pydal_db_instances_'):
            THREAD_LOCAL._pydal_db_instances_ = {}
        if not hasattr(THREAD_LOCAL, '_pydal_db_instances_zombie_'):
            THREAD_LOCAL._pydal_db_instances_zombie_ = {}
        if uri == '<zombie>':
            db_uid = kwargs['db_uid']  # a zombie must have a db_uid!
            if db_uid in THREAD_LOCAL._pydal_db_instances_:
                db_group = THREAD_LOCAL._pydal_db_instances_[db_uid]
                db = db_group[-1]
            elif db_uid in THREAD_LOCAL._pydal_db_instances_zombie_:
                db = THREAD_LOCAL._pydal_db_instances_zombie_[db_uid]
            else:
                db = super(DAL, cls).__new__(cls)
                THREAD_LOCAL._pydal_db_instances_zombie_[db_uid] = db
        else:
            db_uid = kwargs.get('db_uid', hashlib_md5(repr(uri)).hexdigest())
            if db_uid in THREAD_LOCAL._pydal_db_instances_zombie_:
                db = THREAD_LOCAL._pydal_db_instances_zombie_[db_uid]
                del THREAD_LOCAL._pydal_db_instances_zombie_[db_uid]
            else:
                db = super(DAL, cls).__new__(cls)
            db_group = THREAD_LOCAL._pydal_db_instances_.get(db_uid, [])
            db_group.append(db)
            THREAD_LOCAL._pydal_db_instances_[db_uid] = db_group
        db._db_uid = db_uid
        return db

    @staticmethod
[docs]    def set_folder(folder):
        # ## this allows gluon to set a folder for this thread
        # ## <<<<<<<<< Should go away as new DAL replaces old sql.py
        BaseAdapter.set_folder(folder)


    @staticmethod
[docs]    def get_instances():
        """
        Returns a dictionary with uri as key with timings and defined tables::

            {'sqlite://storage.sqlite': {
                'dbstats': [(select auth_user.email from auth_user, 0.02009)],
                'dbtables': {
                    'defined': ['auth_cas', 'auth_event', 'auth_group',
                        'auth_membership', 'auth_permission', 'auth_user'],
                    'lazy': '[]'
                    }
                }
            }

        """
        dbs = getattr(THREAD_LOCAL, '_pydal_db_instances_', {}).items()
        infos = {}
        for db_uid, db_group in dbs:
            for db in db_group:
                if not db._uri:
                    continue
                k = hide_password(db._adapter.uri)
                infos[k] = dict(
                    dbstats=[(row[0], row[1]) for row in db._timings],
                    dbtables={
                        'defined': sorted(
                            list(set(db.tables) - set(db._LAZY_TABLES.keys()))
                        ),
                        'lazy': sorted(db._LAZY_TABLES.keys())}
                )
        return infos


    @staticmethod
[docs]    def distributed_transaction_begin(*instances):
        if not instances:
            return
        thread_key = '%s.%s' % (
            socket.gethostname(), threading.currentThread())
        keys = ['%s.%i' % (thread_key, i) for (i, db) in instances]
        instances = enumerate(instances)
        for (i, db) in instances:
            if not db._adapter.support_distributed_transaction():
                raise SyntaxError(
                    'distributed transaction not suported by %s' % db._dbname)
        for (i, db) in instances:
            db._adapter.distributed_transaction_begin(keys[i])


    @staticmethod
[docs]    def distributed_transaction_commit(*instances):
        if not instances:
            return
        instances = enumerate(instances)
        thread_key = '%s.%s' % (
            socket.gethostname(), threading.currentThread())
        keys = ['%s.%i' % (thread_key, i) for (i, db) in instances]
        for (i, db) in instances:
            if not db._adapter.support_distributed_transaction():
                raise SyntaxError(
                    'distributed transaction not suported by %s' % db._dbanme)
        try:
            for (i, db) in instances:
                db._adapter.prepare(keys[i])
        except:
            for (i, db) in instances:
                db._adapter.rollback_prepared(keys[i])
            raise RuntimeError('failure to commit distributed transaction')
        else:
            for (i, db) in instances:
                db._adapter.commit_prepared(keys[i])
        return


    def __init__(self, uri='sqlite://dummy.db',
                 pool_size=0, folder=None,
                 db_codec='UTF-8', check_reserved=None,
                 migrate=True, fake_migrate=False,
                 migrate_enabled=True, fake_migrate_all=False,
                 decode_credentials=False, driver_args=None,
                 adapter_args=None, attempts=5, auto_import=False,
                 bigint_id=False, debug=False, lazy_tables=False,
                 db_uid=None, do_connect=True,
                 after_connection=None, tables=None, ignore_field_case=True,
                 entity_quoting=True, table_hash=None):

        if uri == '<zombie>' and db_uid is not None:
            return
        super(DAL, self).__init__()

        if not issubclass(self.Rows, Rows):
            raise RuntimeError(
                '`Rows` class must be a subclass of pydal.objects.Rows'
            )

        if not issubclass(self.Row, Row):
            raise RuntimeError(
                '`Row` class must be a subclass of pydal.objects.Row'
            )

        from .drivers import DRIVERS, is_jdbc
        self._drivers_available = DRIVERS

        if not decode_credentials:
            credential_decoder = lambda cred: cred
        else:
            credential_decoder = lambda cred: urllib.unquote(cred)
        self._folder = folder
        if folder:
            self.set_folder(folder)
        self._uri = uri
        self._pool_size = pool_size
        self._db_codec = db_codec
        self._pending_references = {}
        self._request_tenant = 'request_tenant'
        self._common_fields = []
        self._referee_name = '%(table)s'
        self._bigint_id = bigint_id
        self._debug = debug
        self._migrated = []
        self._LAZY_TABLES = {}
        self._lazy_tables = lazy_tables
        self._tables = SQLCallableList()
        self._driver_args = driver_args
        self._adapter_args = adapter_args
        self._check_reserved = check_reserved
        self._decode_credentials = decode_credentials
        self._attempts = attempts
        self._do_connect = do_connect
        self._ignore_field_case = ignore_field_case

        if not str(attempts).isdigit() or attempts < 0:
            attempts = 5
        if uri:
            uris = isinstance(uri, (list, tuple)) and uri or [uri]
            connected = False
            for k in range(attempts):
                for uri in uris:
                    try:
                        from .adapters import adapters
                        if is_jdbc and not uri.startswith('jdbc:'):
                            uri = 'jdbc:' + uri
                        self._dbname = REGEX_DBNAME.match(uri).group()
                        # notice that driver args or {} else driver_args
                        # defaults to {} global, not correct
                        kwargs = dict(db=self,
                                      uri=uri,
                                      pool_size=pool_size,
                                      folder=folder,
                                      db_codec=db_codec,
                                      credential_decoder=credential_decoder,
                                      driver_args=driver_args or {},
                                      adapter_args=adapter_args or {},
                                      do_connect=do_connect,
                                      after_connection=after_connection,
                                      entity_quoting=entity_quoting)
                        adapter = adapters.get_for(self._dbname)
                        self._adapter = adapter(**kwargs)
                        #self._adapter.ignore_field_case = ignore_field_case
                        if bigint_id:
                            self._adapter.dialect._force_bigints()
                        connected = True
                        break
                    except SyntaxError:
                        raise
                    except Exception:
                        tb = traceback.format_exc()
                        self.logger.debug(
                            'DEBUG: connect attempt %i, connection error:\n%s'
                            % (k, tb)
                        )
                if connected:
                    break
                else:
                    time.sleep(1)
            if not connected:
                raise RuntimeError(
                    "Failure to connect, tried %d times:\n%s" % (attempts, tb)
                )
        else:
            self._adapter = NullAdapter(
                db=self, pool_size=0, uri='None', folder=folder,
                db_codec=db_codec, after_connection=after_connection,
                entity_quoting=entity_quoting)
            migrate = fake_migrate = False
            self.validators_method = None
            self.validators = None
        adapter = self._adapter
        self._uri_hash = table_hash or hashlib_md5(adapter.uri).hexdigest()
        self.check_reserved = check_reserved
        if self.check_reserved:
            from .contrib.reserved_sql_keywords import ADAPTERS as RSK
            self.RSK = RSK
        self._migrate = migrate
        self._fake_migrate = fake_migrate
        self._migrate_enabled = migrate_enabled
        self._fake_migrate_all = fake_migrate_all
        if self.serializers is not None:
            for k, v in self.serializers.items():
                serializers._custom_[k] = v
        if auto_import or tables:
            self.import_table_definitions(adapter.folder,
                                          tables=tables)

    @property
    def tables(self):
        return self._tables

    @property
    def _timings(self):
        return getattr(THREAD_LOCAL, '_pydal_timings_', [])

    @property
    def _lastsql(self):
        return self._timings[-1] if self._timings else None

[docs]    def import_table_definitions(self, path, migrate=False,
                                 fake_migrate=False, tables=None):
        if tables:
            for table in tables:
                self.define_table(**table)
        else:
            pattern = pjoin(path, self._uri_hash + '_*.table')
            for filename in glob.glob(pattern):
                tfile = self._adapter.file_open(filename, 'r')
                try:
                    sql_fields = pickle.load(tfile)
                    name = filename[len(pattern) - 7:-6]
                    mf = [
                        (value['sortable'], Field(
                            key,
                            type=value['type'],
                            length=value.get('length', None),
                            notnull=value.get('notnull', False),
                            unique=value.get('unique', False)))
                        for key, value in sql_fields.iteritems()
                    ]
                    mf.sort(lambda a, b: cmp(a[0], b[0]))
                    self.define_table(name, *[item[1] for item in mf],
                                      **dict(migrate=migrate,
                                             fake_migrate=fake_migrate))
                finally:
                    self._adapter.file_close(tfile)


[docs]    def check_reserved_keyword(self, name):
        """
        Validates `name` against SQL keywords
        Uses self.check_reserve which is a list of operators to use.
        """
        for backend in self.check_reserved:
            if name.upper() in self.RSK[backend]:
                raise SyntaxError(
                    'invalid table/column name "%s" is a "%s" reserved SQL/NOSQL keyword' % (name, backend.upper()))


[docs]    def parse_as_rest(self, patterns, args, vars, queries=None,
                      nested_select=True):
        return RestParser(self).parse(
            patterns, args, vars, queries, nested_select)


[docs]    def define_table(self, tablename, *fields, **args):
        if not fields and 'fields' in args:
            fields = args.get('fields',())
        if not isinstance(tablename, str):
            if isinstance(tablename, unicode):
                try:
                    tablename = str(tablename)
                except UnicodeEncodeError:
                    raise SyntaxError("invalid unicode table name")
            else:
                raise SyntaxError("missing table name")
        elif hasattr(self, tablename) or tablename in self.tables:
            if args.get('redefine', False):
                delattr(self, tablename)
            else:
                raise SyntaxError('table already defined: %s' % tablename)
        elif tablename.startswith('_') or hasattr(self, tablename) or \
                REGEX_PYTHON_KEYWORDS.match(tablename):
            raise SyntaxError('invalid table name: %s' % tablename)
        elif self.check_reserved:
            self.check_reserved_keyword(tablename)
        else:
            invalid_args = set(args) - TABLE_ARGS
            if invalid_args:
                raise SyntaxError('invalid table "%s" attributes: %s' %
                                  (tablename, invalid_args))
        if self._lazy_tables and tablename not in self._LAZY_TABLES:
            self._LAZY_TABLES[tablename] = (tablename, fields, args)
            table = None
        else:
            table = self.lazy_define_table(tablename, *fields, **args)
        if tablename not in self.tables:
            self.tables.append(tablename)
        return table


[docs]    def lazy_define_table(self, tablename, *fields, **args):
        args_get = args.get
        common_fields = self._common_fields
        if common_fields:
            fields = list(fields) + list(common_fields)

        table_class = args_get('table_class', Table)
        table = table_class(self, tablename, *fields, **args)
        table._actual = True
        self[tablename] = table
        # must follow above line to handle self references
        table._create_references()
        for field in table:
            if field.requires == DEFAULT:
                field.requires = auto_validators(field)
            if field.represent is None:
                field.represent = auto_represent(field)

        migrate = self._migrate_enabled and args_get('migrate', self._migrate)
        if migrate and self._uri not in (None, 'None') \
                or self._adapter.dbengine == 'google:datastore':
            fake_migrate = self._fake_migrate_all or \
                args_get('fake_migrate', self._fake_migrate)
            polymodel = args_get('polymodel', None)
            try:
                GLOBAL_LOCKER.acquire()
                self._adapter.create_table(
                    table, migrate=migrate,
                    fake_migrate=fake_migrate,
                    polymodel=polymodel)
            finally:
                GLOBAL_LOCKER.release()
        else:
            table._dbt = None
        on_define = args_get('on_define', None)
        if on_define:
            on_define(table)
        return table


[docs]    def as_dict(self, flat=False, sanitize=True):
        db_uid = uri = None
        if not sanitize:
            uri, db_uid = (self._uri, self._db_uid)
        db_as_dict = dict(
            tables=[],
            uri=uri,
            db_uid=db_uid,
            **dict(
                [(k, getattr(self, "_" + k, None)) for k in [
                    'pool_size', 'folder', 'db_codec', 'check_reserved',
                    'migrate', 'fake_migrate', 'migrate_enabled',
                    'fake_migrate_all', 'decode_credentials', 'driver_args',
                    'adapter_args', 'attempts', 'bigint_id', 'debug',
                    'lazy_tables', 'do_connect']]))
        for table in self:
            db_as_dict["tables"].append(table.as_dict(flat=flat,
                                        sanitize=sanitize))
        return db_as_dict


    def __contains__(self, tablename):
        try:
            return tablename in self.tables
        except AttributeError:
            # The instance has no .tables attribute yet
            return False

    def __iter__(self):
        for tablename in self.tables:
            yield self[tablename]

    def __getitem__(self, key):
        return self.__getattr__(str(key))

    def __getattr__(self, key):
        if object.__getattribute__(self, '_lazy_tables') and \
                key in object.__getattribute__(self, '_LAZY_TABLES'):
            tablename, fields, args = self._LAZY_TABLES.pop(key)
            return self.lazy_define_table(tablename, *fields, **args)
        return BasicStorage.__getattribute__(self, key)

    def __setattr__(self, key, value):
        if key[:1] != '_' and key in self:
            raise SyntaxError(
                'Object %s exists and cannot be redefined' % key)
        return super(DAL, self).__setattr__(key, value)

    def __repr__(self):
        if hasattr(self, '_uri'):
            return '<DAL uri="%s">' % hide_password(self._adapter.uri)
        else:
            return '<DAL db_uid="%s">' % self._db_uid

[docs]    def smart_query(self, fields, text):
        return Set(self, smart_query(fields, text))


    def __call__(self, query=None, ignore_common_filters=None):
        return self.where(query, ignore_common_filters)

[docs]    def where(self, query=None, ignore_common_filters=None):
        if isinstance(query, Table):
            query = self._adapter.id_query(query)
        elif isinstance(query, Field):
            query = query != None
        elif isinstance(query, dict):
            icf = query.get("ignore_common_filters")
            if icf:
                ignore_common_filters = icf
        return Set(self, query, ignore_common_filters=ignore_common_filters)


[docs]    def commit(self):
        self._adapter.commit()


[docs]    def rollback(self):
        self._adapter.rollback()


[docs]    def close(self):
        self._adapter.close()
        if self._db_uid in THREAD_LOCAL._pydal_db_instances_:
            db_group = THREAD_LOCAL._pydal_db_instances_[self._db_uid]
            db_group.remove(self)
            if not db_group:
                del THREAD_LOCAL._pydal_db_instances_[self._db_uid]


[docs]    def executesql(self, query, placeholders=None, as_dict=False,
                   fields=None, colnames=None, as_ordered_dict=False):
        """
        Executes an arbitrary query

        Args:
            query (str): the query to submit to the backend
            placeholders: is optional and will always be None.
                If using raw SQL with placeholders, placeholders may be
                a sequence of values to be substituted in
                or, (if supported by the DB driver), a dictionary with keys
                matching named placeholders in your SQL.
            as_dict: will always be None when using DAL.
                If using raw SQL can be set to True and the results cursor
                returned by the DB driver will be converted to a sequence of
                dictionaries keyed with the db field names. Results returned
                with as_dict=True are the same as those returned when applying
                .to_list() to a DAL query.  If "as_ordered_dict"=True the
                behaviour is the same as when "as_dict"=True with the keys
                (field names) guaranteed to be in the same order as returned
                by the select name executed on the database.
            fields: list of DAL Fields that match the fields returned from the
                DB. The Field objects should be part of one or more Table
                objects defined on the DAL object. The "fields" list can include
                one or more DAL Table objects in addition to or instead of
                including Field objects, or it can be just a single table
                (not in a list). In that case, the Field objects will be
                extracted from the table(s).

                Note:
                    if either `fields` or `colnames` is provided, the results
                    will be converted to a DAL `Rows` object using the
                    `db._adapter.parse()` method
            colnames: list of field names in tablename.fieldname format

        Note:
            It is also possible to specify both "fields" and the associated
            "colnames". In that case, "fields" can also include DAL Expression
            objects in addition to Field objects. For Field objects in "fields",
            the associated "colnames" must still be in tablename.fieldname
            format. For Expression objects in "fields", the associated
            "colnames" can be any arbitrary labels.

        DAL Table objects referred to by "fields" or "colnames" can be dummy
        tables and do not have to represent any real tables in the database.
        Also, note that the "fields" and "colnames" must be in the
        same order as the fields in the results cursor returned from the DB.

        """
        adapter = self._adapter
        if placeholders:
            adapter.execute(query, placeholders)
        else:
            adapter.execute(query)
        if as_dict or as_ordered_dict:
            if not hasattr(adapter.cursor,'description'):
                raise RuntimeError("database does not support executesql(...,as_dict=True)")
            # Non-DAL legacy db query, converts cursor results to dict.
            # sequence of 7-item sequences. each sequence tells about a column.
            # first item is always the field name according to Python Database API specs
            columns = adapter.cursor.description
            # reduce the column info down to just the field names
            fields = colnames or [f[0] for f in columns]
            if len(fields) != len(set(fields)):
                raise RuntimeError("Result set includes duplicate column names. Specify unique column names using the 'colnames' argument")
            #: avoid bytes strings in columns names (py3)
            if columns and not PY2:
                for i in range(0, len(fields)):
                    if isinstance(fields[i], bytes):
                        fields[i] = fields[i].decode("utf8")

            # will hold our finished resultset in a list
            data = adapter.fetchall()
            # convert the list for each row into a dictionary so it's
            # easier to work with. row['field_name'] rather than row[0]
            if as_ordered_dict:
                _dict = OrderedDict
            else:
                _dict = dict
            return [_dict(zip(fields, row)) for row in data]
        try:
            data = adapter.fetchall()
        except:
            return None
        if fields or colnames:
            fields = [] if fields is None else fields
            if not isinstance(fields, list):
                fields = [fields]
            extracted_fields = []
            for field in fields:
                if isinstance(field, Table):
                    extracted_fields.extend([f for f in field])
                else:
                    extracted_fields.append(field)
            if not colnames:
                colnames = [f.sqlsafe for f in extracted_fields]
            else:
                newcolnames = []
                for tf in colnames:
                    if '.' in tf:
                        newcolnames.append('.'.join(adapter.dialect.quote(f)
                                                    for f in tf.split('.')))
                    else:
                        newcolnames.append(tf)
                colnames = newcolnames
            data = adapter.parse(
                data, fields=extracted_fields, colnames=colnames)
        return data


    def _remove_references_to(self, thistable):
        for table in self:
            table._referenced_by = [field for field in table._referenced_by
                                    if not field.table==thistable]

[docs]    def has_representer(self, name):
        return callable(self.representers.get(name))


[docs]    def represent(self, name, *args, **kwargs):
        return self.representers[name](*args, **kwargs)


[docs]    def export_to_csv_file(self, ofile, *args, **kwargs):
        step = long(kwargs.get('max_fetch_rows,',500))
        write_colnames = kwargs['write_colnames'] = \
            kwargs.get("write_colnames", True)
        for table in self.tables:
            ofile.write('TABLE %s\r\n' % table)
            query = self._adapter.id_query(self[table])
            nrows = self(query).count()
            kwargs['write_colnames'] = write_colnames
            for k in range(0,nrows,step):
                self(query).select(limitby=(k,k+step)).export_to_csv_file(
                    ofile, *args, **kwargs)
                kwargs['write_colnames'] = False
            ofile.write('\r\n\r\n')
        ofile.write('END')


[docs]    def import_from_csv_file(self, ifile, id_map=None, null='<NULL>',
                             unique='uuid', map_tablenames=None,
                             ignore_missing_tables=False,
                             *args, **kwargs):
        #if id_map is None: id_map={}
        id_offset = {} # only used if id_map is None
        map_tablenames = map_tablenames or {}
        for line in ifile:
            line = line.strip()
            if not line:
                continue
            elif line == 'END':
                return
            elif not line.startswith('TABLE ') or \
                    not line[6:] in self.tables:
                raise SyntaxError('invalid file format')
            else:
                tablename = line[6:]
                tablename = map_tablenames.get(tablename,tablename)
                if tablename is not None and tablename in self.tables:
                    self[tablename].import_from_csv_file(
                        ifile, id_map, null, unique, id_offset,
                        *args, **kwargs)
                elif tablename is None or ignore_missing_tables:
                    # skip all non-empty lines
                    for line in ifile:
                        if not line.strip():
                            break
                else:
                    raise RuntimeError("Unable to import table that does not exist.\nTry db.import_from_csv_file(..., map_tablenames={'table':'othertable'},ignore_missing_tables=True)")


[docs]    def can_join(self):
        return self._adapter.can_join()




[docs]def DAL_unpickler(db_uid):
    return DAL('<zombie>', db_uid=db_uid)



[docs]def DAL_pickler(db):
    return DAL_unpickler, (db._db_uid,)


copyreg.pickle(DAL, DAL_pickler, DAL_unpickler)
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  Source code for pydal.adapters.mongo

import copy
import random
from datetime import datetime
from .._compat import integer_types, basestring
from ..exceptions import NotOnNOSQLError
from ..helpers.classes import FakeCursor, Reference, SQLALL
from ..helpers.methods import use_common_filters, xorify
from ..objects import Field, Row, Query, Expression
from .base import NoSQLAdapter
from . import adapters

try:
    from bson import Binary
    from bson.binary import USER_DEFINED_SUBTYPE
except:
[docs]    class Binary(object):
        pass

    USER_DEFINED_SUBTYPE = 0

long = integer_types[-1]


@adapters.register_for('mongodb')
[docs]class Mongo(NoSQLAdapter):
    dbengine = 'mongodb'
    drivers = ('pymongo',)

[docs]    def find_driver(self):
        super(Mongo, self).find_driver()
        #: ensure pymongo version >= 3.0
        if 'fake_version' in self.driver_args:
            version = self.driver_args['fake_version']
        else:
            from pymongo import version
        if int(version.split('.')[0]) < 3:
            raise RuntimeError(
                "pydal requires pymongo version >= 3.0, found '%s'" % version)


    def _initialize_(self, do_connect):
        super(Mongo, self)._initialize_(do_connect)
        #: uri parse
        from pymongo import uri_parser
        m = uri_parser.parse_uri(self.uri)
        if isinstance(m, tuple):
            m = {"database": m[1]}
        if m.get('database') is None:
            raise SyntaxError("Database is required!")
        self._driver_db = m['database']
        #: mongodb imports and utils
        from bson.objectid import ObjectId
        from bson.son import SON
        from pymongo.write_concern import WriteConcern
        self.epoch = datetime.fromtimestamp(0)
        self.SON = SON
        self.ObjectId = ObjectId
        self.WriteConcern = WriteConcern
        #: options
        self.db_codec = 'UTF-8'
        # this is the minimum amount of replicates that it should wait
        # for on insert/update
        self.minimumreplication = self.adapter_args.get(
            'minimumreplication', 0)
        # by default all inserts and selects are performed asynchronous,
        # but now the default is
        # synchronous, except when overruled by either this default or
        # function parameter
        self.safe = 1 if self.adapter_args.get('safe', True) else 0

[docs]    def connector(self):
        conn = self.driver.MongoClient(self.uri, w=self.safe)[self._driver_db]
        conn.cursor = lambda: FakeCursor()
        conn.close = lambda: None
        conn.commit = lambda: None
        return conn


[docs]    def after_connection(self):
        #: server version
        self._server_version = self.connection.command(
            "serverStatus")['version']
        self.server_version = tuple(
            [int(x) for x in self._server_version.split('.')])
        self.server_version_major = (
            self.server_version[0] + self.server_version[1] / 10.0)


[docs]    def object_id(self, arg=None):
        """ Convert input to a valid Mongodb ObjectId instance

        self.object_id("<random>") -> ObjectId (not unique) instance """
        if not arg:
            arg = 0
        if isinstance(arg, basestring):
            # we assume an integer as default input
            rawhex = len(arg.replace("0x", "").replace("L", "")) == 24
            if arg.isdigit() and (not rawhex):
                arg = int(arg)
            elif arg == "<random>":
                arg = int("0x%s" % "".join([
                    random.choice("0123456789abcdef")
                    for x in range(24)]), 0)
            elif arg.isalnum():
                if not arg.startswith("0x"):
                    arg = "0x%s" % arg
                try:
                    arg = int(arg, 0)
                except ValueError as e:
                    raise ValueError(
                            "invalid objectid argument string: %s" % e)
            else:
                raise ValueError("Invalid objectid argument string. " +
                                 "Requires an integer or base 16 value")
        elif isinstance(arg, self.ObjectId):
            return arg
        elif isinstance(arg, (Row, Reference)):
            return self.object_id(long(arg['id']))
        elif not isinstance(arg, (int, long)):
            raise TypeError(
                "object_id argument must be of type ObjectId or an objectid " +
                "representable integer (type %s)" % type(arg))
        hexvalue = hex(arg)[2:].rstrip('L').zfill(24)
        return self.ObjectId(hexvalue)


    def _get_collection(self, tablename, safe=None):
        ctable = self.connection[tablename]
        if safe is not None and safe != self.safe:
            wc = self.WriteConcern(w=self._get_safe(safe))
            ctable = ctable.with_options(write_concern=wc)
        return ctable

    def _get_safe(self, val=None):
        if val is None:
            return self.safe
        return 1 if val else 0

    def _regex_select_as_parser(self, colname):
        return self.dialect.REGEX_SELECT_AS_PARSER.search(colname)

    @staticmethod
    def _parse_data(expression, attribute, value=None):
        if isinstance(expression, (list, tuple)):
            ret = False
            for e in expression:
                ret = Mongo._parse_data(e, attribute, value) or ret
            return ret
        if value is not None:
            try:
                expression._parse_data[attribute] = value
            except AttributeError:
                return None
        try:
            return expression._parse_data[attribute]
        except (AttributeError, TypeError):
            return None

    def _expand(self, expression, field_type=None):
        if isinstance(expression, Field):
            if expression.type == 'id':
                result = "_id"
            else:
                result = expression.name
            if self._parse_data(expression, 'pipeline'):
                # field names as part of expressions need to start with '$'
                result = '$' + result
        elif isinstance(expression, (Expression, Query)):
            first = expression.first
            second = expression.second
            if isinstance(first, Field) and "reference" in first.type:
                # cast to Mongo ObjectId
                if isinstance(second, (tuple, list, set)):
                    second = [
                        self.object_id(item) for item in expression.second]
                else:
                    second = self.object_id(expression.second)
            op = expression.op
            optional_args = expression.optional_args or {}
            if second is not None:
                result = op(first, second, **optional_args)
            elif first is not None:
                result = op(first, **optional_args)
            elif isinstance(op, str):
                result = op
            else:
                result = op(**optional_args)
        elif isinstance(expression, Expansion):
            expression.query = (self.expand(expression.query, field_type))
            result = expression
        elif isinstance(expression, (list, tuple)):
            raise NotImplementedError("How did you reach this line of code???")
            result = [self.represent(item, field_type) for item in expression]
        elif field_type:
            result = self.represent(expression, field_type)
        else:
            result = expression
        return result

[docs]    def represent(self, obj, field_type):
        if isinstance(obj, self.ObjectId):
            return obj
        return super(Mongo, self).represent(obj, field_type)


[docs]    def truncate(self, table, mode, safe=None):
        ctable = self.connection[table._tablename]
        ctable.delete_many({})


[docs]    def count(self, query, distinct=None, snapshot=True):
        if not isinstance(query, Query):
            raise SyntaxError("Type '%s' not supported in count" % type(query))
        distinct_fields = []
        if distinct is True:
            distinct_fields = [x for x in query.first.table if x.name != 'id']
        elif distinct:
            if isinstance(distinct, Field):
                distinct_fields = [distinct]
            else:
                while (isinstance(distinct, Expression) and
                        isinstance(distinct.second, Field)):
                    distinct_fields += [distinct.second]
                    distinct = distinct.first
                if isinstance(distinct, Field):
                    distinct_fields += [distinct]
            distinct = True
        expanded = Expansion(
            self, 'count', query, fields=distinct_fields, distinct=distinct)
        ctable = expanded.get_collection()
        if not expanded.pipeline:
            return ctable.count(filter=expanded.query_dict)
        for record in ctable.aggregate(expanded.pipeline):
            return record['count']
        return 0


[docs]    def select(self, query, fields, attributes, snapshot=False):
        attributes['snapshot'] = snapshot
        return self.__select(query, fields, **attributes)


    def __select(self, query, fields, left=False, join=False, distinct=False,
                 orderby=False, groupby=False, having=False, limitby=False,
                 orderby_on_limitby=True, for_update=False, outer_scoped=[],
                 required=None, cache=None, cacheable=None, processor=None,
                 snapshot=False):
        new_fields = []
        for item in fields:
            if isinstance(item, SQLALL):
                new_fields += item._table
            else:
                new_fields.append(item)
        fields = new_fields
        tablename = self.get_table(query, *fields)

        if for_update:
            self.db.logger.warning(
                "Attribute 'for_update' unsuppored by MongoDB")
        if join or left:
            raise NotOnNOSQLError("Joins not supported on NoSQL databases")
        if required or cache or cacheable:
            self.db.logger.warning(
                "Attributes 'required', 'cache' and 'cacheable' are" +
                " unsuppored by MongoDB")

        if limitby and orderby_on_limitby and not orderby:
            if groupby:
                orderby = groupby
            else:
                table = self.db[tablename]
                orderby = [
                    table[x] for x in (
                        hasattr(table, '_primarykey') and
                        table._primarykey or ['_id'])]

        if not orderby:
            mongosort_list = []
        else:
            if snapshot:
                raise RuntimeError(
                    "snapshot and orderby are mutually exclusive")
            if isinstance(orderby, (list, tuple)):
                orderby = xorify(orderby)

            if str(orderby) == '<random>':
                # !!!! need to add 'random'
                mongosort_list = self.dialect.random
            else:
                mongosort_list = []
                for f in self.expand(orderby).split(','):
                    include = 1
                    if f.startswith('-'):
                        include = -1
                        f = f[1:]
                    if f.startswith('$'):
                        f = f[1:]
                    mongosort_list.append((f, include))

        expanded = Expansion(
            self, 'select', query, fields or self.db[tablename],
            groupby=groupby, distinct=distinct, having=having)
        ctable = self.connection[tablename]
        modifiers = {'snapshot': snapshot}

        if not expanded.pipeline:
            if limitby:
                limitby_skip, limitby_limit = limitby[0], int(limitby[1]) - 1
            else:
                limitby_skip = limitby_limit = 0
            mongo_list_dicts = ctable.find(
                expanded.query_dict, expanded.field_dicts, skip=limitby_skip,
                limit=limitby_limit, sort=mongosort_list, modifiers=modifiers)
            null_rows = []
        else:
            if mongosort_list:
                sortby_dict = self.SON()
                for f in mongosort_list:
                    sortby_dict[f[0]] = f[1]
                expanded.pipeline.append({'$sort': sortby_dict})
            if limitby and limitby[1]:
                expanded.pipeline.append({'$limit': limitby[1]})
            if limitby and limitby[0]:
                expanded.pipeline.append({'$skip': limitby[0]})

            mongo_list_dicts = ctable.aggregate(expanded.pipeline)
            null_rows = [(None,)]

        rows = []
        # populate row in proper order
        # Here we replace ._id with .id to follow the standard naming
        colnames = []
        newnames = []
        for field in expanded.fields:
            if hasattr(field, "tablename"):
                if field.name in ('id', '_id'):
                    # Mongodb reserved uuid key
                    colname = (tablename + '.' + 'id', '_id')
                else:
                    colname = (tablename + '.' + field.name, field.name)
            elif not isinstance(query, Expression):
                colname = (field.name, field.name)
            colnames.append(colname[1])
            newnames.append(colname[0])

        for record in mongo_list_dicts:
            row = []
            for colname in colnames:
                try:
                    value = record[colname]
                except:
                    value = None
                if self.server_version_major < 2.6:
                    # '$size' not present in server versions < 2.6
                    if isinstance(value, list) and '$addToSet' in colname:
                        value = len(value)

                row.append(value)
            rows.append(row)
        if not rows:
            rows = null_rows

        processor = processor or self.parse
        result = processor(rows, fields, newnames, blob_decode=True)
        return result

[docs]    def check_notnull(self, table, values):
        for fieldname in table._notnulls:
            if fieldname not in values or values[fieldname] is None:
                raise Exception("NOT NULL constraint failed: %s" % fieldname)


[docs]    def check_unique(self, table, values):
        if len(table._uniques) > 0:
            db = table._db
            unique_queries = []
            for fieldname in table._uniques:
                if fieldname in values:
                    value = values[fieldname]
                else:
                    value = table[fieldname].default
                unique_queries.append(
                    Query(db, self.dialect.eq, table[fieldname], value))

            if len(unique_queries) > 0:
                unique_query = unique_queries[0]

                # if more than one field, build a query of ORs
                for query in unique_queries[1:]:
                    unique_query = Query(
                        db, self.dialect._or, unique_query, query)

                if self.count(unique_query, distinct=False) != 0:
                    for query in unique_queries:
                        if self.count(query, distinct=False) != 0:
                            # one of the 'OR' queries failed, see which one
                            raise Exception(
                                "NOT UNIQUE constraint failed: %s" %
                                query.first.name)


[docs]    def insert(self, table, fields, safe=None):
        """Safe determines whether a asynchronous request is done or a
        synchronous action is done
        For safety, we use by default synchronous requests"""

        values = {}
        safe = self._get_safe(safe)
        ctable = self._get_collection(table._tablename, safe)

        for k, v in fields:
            if k.name not in ["id", "safe"]:
                fieldname = k.name
                fieldtype = table[k.name].type
                values[fieldname] = self.represent(v, fieldtype)

        # validate notnulls
        try:
            self.check_notnull(table, values)
        except Exception as e:
            if hasattr(table, '_on_insert_error'):
                return table._on_insert_error(table, fields, e)
            raise e

        # validate uniques
        try:
            self.check_unique(table, values)
        except Exception as e:
            if hasattr(table, '_on_insert_error'):
                return table._on_insert_error(table, fields, e)
            raise e

        # perform the insert
        result = ctable.insert_one(values)

        if result.acknowledged:
            Oid = result.inserted_id
            rid = Reference(long(str(Oid), 16))
            (rid._table, rid._record) = (table, None)
            return rid
        else:
            return None


[docs]    def update(self, tablename, query, fields, safe=None):
        # return amount of adjusted rows or zero, but no exceptions
        # @ related not finding the result
        if not isinstance(query, Query):
            raise RuntimeError("Not implemented")

        safe = self._get_safe(safe)
        if safe:
            amount = 0
        else:
            amount = self.count(query, distinct=False)
            if amount == 0:
                return amount

        expanded = Expansion(self, 'update', query, fields)
        ctable = expanded.get_collection(safe)
        if expanded.pipeline:
            try:
                for doc in ctable.aggregate(expanded.pipeline):
                    result = ctable.replace_one({'_id': doc['_id']}, doc)
                    if safe and result.acknowledged:
                        amount += result.matched_count
                return amount
            except Exception as e:
                # TODO Reverse update query to verify that the query succeeded
                raise RuntimeError(
                    "uncaught exception when updating rows: %s" % e)
        try:
            result = ctable.update_many(
                filter=expanded.query_dict,
                update={'$set': expanded.field_dicts})
            if safe and result.acknowledged:
                amount = result.matched_count
            return amount
        except Exception as e:
            # TODO Reverse update query to verify that the query succeeded
            raise RuntimeError(
                "uncaught exception when updating rows: %s" % e)


[docs]    def delete(self, tablename, query, safe=None):
        if not isinstance(query, Query):
            raise RuntimeError("query type %s is not supported" % type(query))

        safe = self._get_safe(safe)
        expanded = Expansion(self, 'delete', query)
        ctable = expanded.get_collection(safe)
        if expanded.pipeline:
            deleted = [x['_id'] for x in ctable.aggregate(expanded.pipeline)]
        else:
            deleted = [x['_id'] for x in ctable.find(expanded.query_dict)]

        # find references to deleted items
        db = self.db
        table = db[tablename]
        cascade = []
        set_null = []
        for field in table._referenced_by:
            if field.type == 'reference ' + tablename:
                if field.ondelete == 'CASCADE':
                    cascade.append(field)
                if field.ondelete == 'SET NULL':
                    set_null.append(field)
        cascade_list = []
        set_null_list = []
        for field in table._referenced_by_list:
            if field.type == 'list:reference ' + tablename:
                if field.ondelete == 'CASCADE':
                    cascade_list.append(field)
                if field.ondelete == 'SET NULL':
                    set_null_list.append(field)

        # perform delete
        result = ctable.delete_many({"_id": {"$in": deleted}})
        if result.acknowledged:
            amount = result.deleted_count
        else:
            amount = len(deleted)

        # clean up any references
        if amount and deleted:
            # ::TODO:: test if deleted references cascade
            def remove_from_list(field, deleted, safe):
                for delete in deleted:
                    modify = {field.name: delete}
                    dtable = self._get_collection(field.tablename, safe)
                    dtable.update_many(
                        filter=modify, update={'$pull': modify})

            # for cascaded items, if the reference is the only item in the
            # list, then remove the entire record, else delete reference
            # from the list
            for field in cascade_list:
                for delete in deleted:
                    modify = {field.name: [delete]}
                    dtable = self._get_collection(field.tablename, safe)
                    dtable.delete_many(filter=modify)
                remove_from_list(field, deleted, safe)
            for field in set_null_list:
                remove_from_list(field, deleted, safe)
            for field in cascade:
                db(field.belongs(deleted)).delete()
            for field in set_null:
                db(field.belongs(deleted)).update(**{field.name: None})
        return amount


[docs]    def bulk_insert(self, table, items):
        return [self.insert(table, item) for item in items]




[docs]class Expansion(object):
    """
    Class to encapsulate a pydal expression and track the parse
    expansion and its results.

    Two different MongoDB mechanisms are targeted here.  If the query
    is sufficiently simple, then simple queries are generated.  The
    bulk of the complexity here is however to support more complex
    queries that are targeted to the MongoDB Aggregation Pipeline.

    This class supports four operations: 'count', 'select', 'update'
    and 'delete'.

    Behavior varies somewhat for each operation type.  However
    building each pipeline stage is shared where the behavior is the
    same (or similar) for the different operations.

    In general an attempt is made to build the query without using the
    pipeline, and if that fails then the query is rebuilt with the
    pipeline.

    QUERY constructed in _build_pipeline_query():
      $project : used to calculate expressions if needed
      $match: filters out records

    FIELDS constructed in _expand_fields():
        FIELDS:COUNT
          $group : filter for distinct if needed
          $group: count the records remaining

        FIELDS:SELECT
          $group : implement aggregations if needed
          $project: implement expressions (etc) for select

        FIELDS:UPDATE
          $project: implement expressions (etc) for update

    HAVING constructed in _add_having():
      $project : used to calculate expressions
      $match: filters out records
      $project : used to filter out previous expression fields

    """

    def __init__(self, adapter, crud, query, fields=(), tablename=None,
                 groupby=None, distinct=False, having=None):
        self.adapter = adapter
        self.NULL_QUERY = {'_id': {
            '$gt': self.adapter.ObjectId('000000000000000000000000')}}
        self._parse_data = {'pipeline': False, 'need_group':
                            bool(groupby or distinct or having)}
        self.crud = crud
        self.having = having
        self.distinct = distinct
        if not groupby and distinct:
            if distinct is True:
                # groupby gets all fields
                self.groupby = fields
            else:
                self.groupby = distinct
        else:
            self.groupby = groupby

        if crud == 'update':
            self.values = [(f[0], self.annotate_expression(f[1]))
                           for f in (fields or [])]
            self.fields = [f[0] for f in self.values]
        else:
            self.fields = [self.annotate_expression(f)
                           for f in (fields or [])]

        self.tablename = tablename or adapter.get_table(query, *self.fields)
        if use_common_filters(query):
            query = adapter.common_filter(query, [self.tablename])
        self.query = self.annotate_expression(query)

        # expand the query
        self.pipeline = []
        self.query_dict = adapter.expand(self.query)
        self.field_dicts = adapter.SON()
        self.field_groups = adapter.SON()
        self.field_groups['_id'] = adapter.SON()

        if self._parse_data['pipeline']:
            # if the query needs the aggregation engine, set that up
            self._build_pipeline_query()

            # expand the fields for the aggregation engine
            self._expand_fields(None)
        else:
            # expand the fields
            try:
                if not self._parse_data['need_group']:
                    self._expand_fields(self._fields_loop_abort)
                else:
                    self._parse_data['pipeline'] = True
                    raise StopIteration
            except StopIteration:
                # if the fields needs the aggregation engine, set that up
                self.field_dicts = adapter.SON()
                if self.query_dict:
                    if self.query_dict != self.NULL_QUERY:
                        self.pipeline = [{'$match': self.query_dict}]
                    self.query_dict = {}
                # expand the fields for the aggregation engine
                self._expand_fields(None)

        if not self._parse_data['pipeline']:
            if crud == 'update':
                # do not update id fields
                for fieldname in ("_id", "id"):
                    if fieldname in self.field_dicts:
                        del self.field_dicts[fieldname]
        else:
            if crud == 'update':
                self._add_all_fields_projection(self.field_dicts)
                self.field_dicts = adapter.SON()

            elif crud == 'select':
                if self._parse_data['need_group']:
                    if not self.groupby:
                        # no groupby, aggregate all records
                        self.field_groups['_id'] = None
                    # id has no value after aggregations
                    self.field_dicts['_id'] = False
                    self.pipeline.append({'$group': self.field_groups})
                if self.field_dicts:
                    self.pipeline.append({'$project': self.field_dicts})
                    self.field_dicts = adapter.SON()
                self._add_having()

            elif crud == 'count':
                if self._parse_data['need_group']:
                    self.pipeline.append({'$group': self.field_groups})
                self.pipeline.append(
                    {'$group': {"_id": None, 'count': {"$sum": 1}}})

            #elif crud == 'delete':
            #    pass

    @property
    def dialect(self):
        return self.adapter.dialect

    def _build_pipeline_query(self):
        # search for anything needing the $match stage.
        #   currently only '$regex' requires the match stage
        def parse_need_match_stage(items, parent, parent_key):
            need_match = False
            non_matched_indices = []
            if isinstance(items, list):
                indices = range(len(items))
            elif isinstance(items, dict):
                indices = items.keys()
            else:
                return

            for i in indices:
                if parse_need_match_stage(items[i], items, i):
                    need_match = True

                elif i not in [self.dialect.REGEXP_MARK1,
                               self.dialect.REGEXP_MARK2]:
                    non_matched_indices.append(i)

                if i == self.dialect.REGEXP_MARK1:
                    need_match = True
                    self.query_dict['project'].update(items[i])
                    parent[parent_key] = items[self.dialect.REGEXP_MARK2]

            if need_match:
                for i in non_matched_indices:
                    name = str(items[i])
                    self.query_dict['project'][name] = items[i]
                    items[i] = {name: True}

            if parent is None and self.query_dict['project']:
                self.query_dict['match'] = items
            return need_match

        expanded = self.adapter.expand(self.query)

        if self.dialect.REGEXP_MARK1 in expanded:
            # the REGEXP_MARK is at the top of the tree, so can just split
            # the regex over a '$project' and a '$match'
            self.query_dict = None
            match = expanded[self.dialect.REGEXP_MARK2]
            project = expanded[self.dialect.REGEXP_MARK1]

        else:
            self.query_dict = {'project': {}, 'match': {}}
            if parse_need_match_stage(expanded, None, None):
                project = self.query_dict['project']
                match = self.query_dict['match']
            else:
                project = {'__query__': expanded}
                match = {'__query__': True}

        if self.crud in ['select', 'update']:
            self._add_all_fields_projection(project)
        else:
            self.pipeline.append({'$project': project})
        self.pipeline.append({'$match': match})
        self.query_dict = None

    def _expand_fields(self, mid_loop):
        if self.crud == 'update':
            mid_loop = mid_loop or self._fields_loop_update_pipeline
            for field, value in self.values:
                self._expand_field(field, value, mid_loop)
        elif self.crud in ['select', 'count']:
            mid_loop = mid_loop or self._fields_loop_select_pipeline
            for field in self.fields:
                self._expand_field(field, field, mid_loop)
        elif self.fields:
            raise RuntimeError(self.crud + " not supported with fields")

    def _expand_field(self, field, value, mid_loop):
        expanded = {}
        if isinstance(field, Field):
            expanded = self.adapter.expand(value, field.type)
        elif isinstance(field, (Expression, Query)):
            expanded = self.adapter.expand(field)
            field.name = str(expanded)
        else:
            raise RuntimeError("%s not supported with fields" % type(field))

        if mid_loop:
            expanded = mid_loop(expanded, field, value)
        self.field_dicts[field.name] = expanded

    def _fields_loop_abort(self, expanded, *args):
        # if we need the aggregation engine, then start over
        if self._parse_data['pipeline']:
            raise StopIteration()
        return expanded

    def _fields_loop_update_pipeline(self, expanded, field, value):
        if not isinstance(value, Expression):
            if self.adapter.server_version_major >= 2.6:
                expanded = {'$literal': expanded}

            # '$literal' not present in server versions < 2.6
            elif field.type in ['string', 'text', 'password']:
                expanded = {'$concat': [expanded]}
            elif field.type in ['integer', 'bigint', 'float', 'double']:
                expanded = {'$add': [expanded]}
            elif field.type == 'boolean':
                expanded = {'$and': [expanded]}
            elif field.type in ['date', 'time', 'datetime']:
                expanded = {'$add': [expanded]}
            else:
                raise RuntimeError(
                    "updating with expressions not supported for field type " +
                    "'%s' in MongoDB version < 2.6" % field.type)
        return expanded

    def _fields_loop_select_pipeline(self, expanded, field, value):
        # search for anything needing $group
        def parse_groups(items, parent, parent_key):
            for item in items:
                if isinstance(items[item], list):
                    for list_item in items[item]:
                        if isinstance(list_item, dict):
                            parse_groups(list_item, items[item],
                                         items[item].index(list_item))

                elif isinstance(items[item], dict):
                    parse_groups(items[item], items, item)

                if item == self.dialect.GROUP_MARK:
                    name = str(items)
                    self.field_groups[name] = items[item]
                    parent[parent_key] = '$' + name
            return items

        if self.dialect.AS_MARK in field.name:
            # The AS_MARK in the field name is used by base to alias the
            # result, we don't actually need the AS_MARK in the parse tree
            # so we remove it here.
            if isinstance(expanded, list):
                # AS mark is first element in list, drop it
                expanded = expanded[1]

            elif self.dialect.AS_MARK in expanded:
                # AS mark is element in dict, drop it
                del expanded[self.dialect.AS_MARK]

            else:
                # ::TODO:: should be possible to do this...
                raise SyntaxError("AS() not at top of parse tree")

        if self.dialect.GROUP_MARK in expanded:
            # the GROUP_MARK is at the top of the tree, so can just pass
            # the group result straight through the '$project' stage
            self.field_groups[field.name] = expanded[self.dialect.GROUP_MARK]
            expanded = 1

        elif self.dialect.GROUP_MARK in field.name:
            # the GROUP_MARK is not at the top of the tree, so we need to
            # pass the group results through to a '$project' stage.
            expanded = parse_groups(expanded, None, None)

        elif self._parse_data['need_group']:
            if field in self.groupby:
                # this is a 'groupby' field
                self.field_groups['_id'][field.name] = expanded
                expanded = '$_id.' + field.name
            else:
                raise SyntaxError("field '%s' not in groupby" % field)

        return expanded

    def _add_all_fields_projection(self, fields):
        for fieldname in self.adapter.db[self.tablename].fields:
            # add all fields to projection to pass them through
            if fieldname not in fields and fieldname not in ("_id", "id"):
                fields[fieldname] = 1
        self.pipeline.append({'$project': fields})

    def _add_having(self):
        if not self.having:
            return
        self._expand_field(
            self.having, None, self._fields_loop_select_pipeline)
        fields = {'__having__': self.field_dicts[self.having.name]}
        for fieldname in self.pipeline[-1]['$project']:
            # add all fields to projection to pass them through
            if fieldname not in fields and fieldname not in ("_id", "id"):
                fields[fieldname] = 1

        self.pipeline.append({'$project': copy.copy(fields)})
        self.pipeline.append({'$match': {'__having__': True}})
        del fields['__having__']
        self.pipeline.append({'$project': fields})

[docs]    def annotate_expression(self, expression):
        def mark_has_field(expression):
            if not isinstance(expression, (Expression, Query)):
                return False
            first_has_field = mark_has_field(expression.first)
            second_has_field = mark_has_field(expression.second)
            expression.has_field = (isinstance(expression, Field) or
                                    first_has_field or second_has_field)
            return expression.has_field

        def add_parse_data(child, parent):
            if isinstance(child, (Expression, Query)):
                child.parse_root = parent.parse_root
                child.parse_parent = parent
                child.parse_depth = parent.parse_depth + 1
                child._parse_data = parent._parse_data
                add_parse_data(child.first, child)
                add_parse_data(child.second, child)
            elif isinstance(child, (list, tuple)):
                for c in child:
                    add_parse_data(c, parent)

        if isinstance(expression, (Expression, Query)):
            expression.parse_root = expression
            expression.parse_depth = -1
            expression._parse_data = self._parse_data
            add_parse_data(expression, expression)
        mark_has_field(expression)
        return expression


[docs]    def get_collection(self, safe=None):
        return self.adapter._get_collection(self.tablename, safe)




[docs]class MongoBlob(Binary):
    MONGO_BLOB_BYTES = USER_DEFINED_SUBTYPE
    MONGO_BLOB_NON_UTF8_STR = USER_DEFINED_SUBTYPE + 1

    def __new__(cls, value):
        # return None and Binary() unmolested
        if value is None or isinstance(value, Binary):
            return value

        # bytearray is marked as MONGO_BLOB_BYTES
        if isinstance(value, bytearray):
            return Binary.__new__(
                cls, bytes(value), MongoBlob.MONGO_BLOB_BYTES)

        # return non-strings as Binary(), eg: PY3 bytes()
        if not isinstance(value, basestring):
            return Binary(value)

        # if string is encodable as UTF-8, then return as string
        try:
            value.encode('utf-8')
            return value
        except UnicodeDecodeError:
            # string which can not be UTF-8 encoded, eg: pickle strings
            return Binary.__new__(
                cls, value, MongoBlob.MONGO_BLOB_NON_UTF8_STR)

    def __repr__(self):
        return repr(MongoBlob.decode(self))

    @staticmethod
[docs]    def decode(value):
        if isinstance(value, Binary):
            if value.subtype == MongoBlob.MONGO_BLOB_BYTES:
                return bytearray(value)
            if value.subtype == MongoBlob.MONGO_BLOB_NON_UTF8_STR:
                return str(value)
        return value
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  Source code for pydal.adapters.firebird

import re
from .._compat import integer_types
from .base import SQLAdapter
from . import adapters

long = integer_types[-1]


@adapters.register_for('firebird')
[docs]class FireBird(SQLAdapter):
    dbengine = "firebird"
    drivers = ('kinterbasdb', 'firebirdsql', 'fdb', 'pyodbc')

    support_distributed_transaction = True
    commit_on_alter_table = True

    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<host>\[[^/]+\]|' +
        '[^\:/]+)(\:(?P<port>[0-9]+))?/(?P<db>.+?)' +
        '(\?set_encoding=(?P<charset>\w+))?$')

    def _initialize_(self, do_connect):
        super(FireBird, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        host = m.group('host')
        if not host:
            raise SyntaxError('Host name required')
        db = m.group('db')
        if not db:
            raise SyntaxError('Database name required')
        port = int(m.group('port') or 3050)
        charset = m.group('charset') or 'UTF8'
        self.driver_args.update(
            dsn='%s/%s:%s' % (host, port, db),
            user=self.credential_decoder(user),
            password=self.credential_decoder(password),
            charset=charset)

[docs]    def connector(self):
        return self.driver.connect(**self.driver_args)


[docs]    def lastrowid(self, table):
        sequence_name = table._sequence_name
        self.execute('SELECT gen_id(%s, 0) FROM rdb$database' % sequence_name)
        return long(self.cursor.fetchone()[0])


[docs]    def create_sequence_and_triggers(self, query, table, **args):
        tablename = table._tablename
        sequence_name = table._sequence_name
        trigger_name = table._trigger_name
        self.execute(query)
        self.execute('create generator %s;' % sequence_name)
        self.execute('set generator %s to 0;' % sequence_name)
        self.execute(
            'create trigger %s for %s active before insert position 0 ' +
            'as\nbegin\nif(new.id is null) then\nbegin\n' +
            'new.id = gen_id(%s, 1);\nend\nend;' % (
                trigger_name, tablename, sequence_name))




@adapters.register_for('firebird_embedded')
[docs]class FireBirdEmbedded(FireBird):
    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<path>[^\?]+)' +
        '(\?set_encoding=(?P<charset>\w+))?$')

    def _initialize_(self, do_connect):
        super(FireBird, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        pathdb = m.group('path')
        if not pathdb:
            raise SyntaxError('Path required')
        charset = m.group('charset') or 'UTF8'
        self.driver_args.update(
            host='', database=pathdb, user=self.credential_decoder(user),
            password=self.credential_decoder(password), charset=charset)
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  Source code for pydal.adapters.oracle

import re
import sys
from .._compat import integer_types
from ..helpers.classes import Reference
from .base import SQLAdapter
from . import adapters, with_connection_or_raise

long = integer_types[-1]


@adapters.register_for('')
[docs]class Oracle(SQLAdapter):
    dbengine = 'oracle'
    drivers = ('cx_Oracle',)

    cmd_fix = re.compile(
        "[^']*('[^']*'[^']*)*\:(?P<clob>CLOB\('([^']+|'')*'\))")

    def _initialize_(self, do_connect):
        super(Oracle, self)._initialize_(do_connect)
        self.ruri = self.uri.split('://', 1)[1]
        if 'threaded' not in self.driver_args:
            self.driver_args['threaded'] = True

[docs]    def connector(self):
        return self.driver.connect(self.ruri, **self.driver_args)


[docs]    def after_connection(self):
        self.execute(
            "ALTER SESSION SET NLS_DATE_FORMAT = 'YYYY-MM-DD HH24:MI:SS';")
        self.execute(
            "ALTER SESSION SET NLS_TIMESTAMP_FORMAT = " +
            "'YYYY-MM-DD HH24:MI:SS';")


[docs]    def test_connection(self):
        self.execute('SELECT 1 FROM DUAL;')


    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        command = self.filter_sql_command(args[0])
        i = 1
        while True:
            m = self.oracle_fix.match(command)
            if not m:
                break
            command = command[:m.start('clob')] + str(i) + \
                command[m.end('clob'):]
            args.append(m.group('clob')[6:-2].replace("''", "'"))
            i += 1
        if command[-1:] == ';':
            command = command[:-1]
        handlers = self._build_handlers_for_execution()
        for handler in handlers:
            handler.before_execute(command)
        rv = self.cursor.execute(command, *args[1:], **kwargs)
        for handler in handlers:
            handler.after_execute(command)
        return rv

[docs]    def lastrowid(self, table):
        sequence_name = table._sequence_name
        self.execute('SELECT %s.currval FROM dual;' % sequence_name)
        return long(self.cursor.fetchone()[0])


[docs]    def create_sequence_and_triggers(self, query, table, **args):
        tablename = table._rname or table._tablename
        id_name = table._id.name
        sequence_name = table._sequence_name
        trigger_name = table._trigger_name
        self.execute(query)
        self.execute(
            'CREATE SEQUENCE %s START WITH 1 INCREMENT BY 1 NOMAXVALUE ' +
            'MINVALUE -1;' % sequence_name)
        self.execute(_trigger_sql % dict(
            trigger_name=trigger_name, tablename=tablename,
            sequence_name=sequence_name,
            id=id_name)
        )


[docs]    def fetchall(self):
        from ..drivers import cx_Oracle
        if any(x[1] == cx_Oracle.LOB or x[1] == cx_Oracle.CLOB
               for x in self.cursor.description):
            return [tuple(
                [(c.read() if type(c) == cx_Oracle.LOB else c) for c in r]
            ) for r in self.cursor]
        else:
            return self.cursor.fetchall()


[docs]    def sqlsafe_table(self, tablename, original_tablename=None):
        if original_tablename is not None:
            return (
                self.dialect.quote_template + ' ' +
                self.dialect.quote_template
            ) % (original_tablename, tablename)
        return self.dialect.quote(tablename)


    def _build_value_for_insert(self, field, value, r_values):
        if field.type is 'text':
            r_values[':' + field.sqlsafe_name] = self.expand(value, field.type)
            return ':' + field.sqlsafe_name
        return self.expand(value, field.type)

    def _insert(self, table, fields):
        if fields:
            r_values = {}
            return self.dialect.insert(
                table.sqlsafe,
                ','.join(el[0].sqlsafe_name for el in fields),
                ','.join(
                    self._build_value_for_insert(f, v, r_values)
                    for f, v in fields)
                ), r_values
        return self.dialect.insert_empty(table.sqlsafe), None

[docs]    def insert(self, table, fields):
        query, values = self._insert(table, fields)
        try:
            if not values:
                self.execute(query)
            else:
                self.execute(query, *values)
        except:
            e = sys.exc_info()[1]
            if hasattr(table, '_on_insert_error'):
                return table._on_insert_error(table, fields, e)
            raise e
        if hasattr(table, '_primarykey'):
            pkdict = dict([
                (k[0].name, k[1]) for k in fields
                if k[0].name in table._primarykey])
            if pkdict:
                return pkdict
        id = self.lastrowid(table)
        if hasattr(table, '_primarykey') and len(table._primarykey) == 1:
            id = {table._primarykey[0]: id}
        if not isinstance(id, integer_types):
            return id
        rid = Reference(id)
        (rid._table, rid._record) = (table, None)
        return rid



_trigger_sql = """
CREATE OR REPLACE TRIGGER %(trigger_name)s BEFORE INSERT ON %(tablename)s FOR EACH ROW
DECLARE
    curr_val NUMBER;
    diff_val NUMBER;
    PRAGMA autonomous_transaction;
BEGIN
    IF :NEW.%(id)s IS NOT NULL THEN
        EXECUTE IMMEDIATE 'SELECT %(sequence_name)s.nextval FROM dual' INTO curr_val;
        diff_val := :NEW.%(id)s - curr_val - 1;
        IF diff_val != 0 THEN
          EXECUTE IMMEDIATE 'alter sequence %(sequence_name)s increment by '|| diff_val;
          EXECUTE IMMEDIATE 'SELECT %(sequence_name)s.nextval FROM dual' INTO curr_val;
          EXECUTE IMMEDIATE 'alter sequence %(sequence_name)s increment by 1';
        END IF;
    END IF;
    SELECT %(sequence_name)s.nextval INTO :NEW.%(id)s FROM DUAL;
END;"""
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  Source code for pydal.adapters.db2

from .._compat import integer_types
from .base import SQLAdapter
from . import adapters, with_connection_or_raise

long = integer_types[-1]


[docs]class DB2(SQLAdapter):
    dbengine = "db2"

    def _initialize_(self, do_connect):
        super(DB2, self)._initialize_(do_connect)
        self.ruri = self.uri.split('://', 1)[1]

    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        command = self.filter_sql_command(args[0])
        if command[-1:] == ';':
            command = command[:-1]
        handlers = self._build_handlers_for_execution()
        for handler in handlers:
            handler.before_execute(command)
        if kwargs.get('placeholders'):
            args.append(kwargs['placeholders'])
            del kwargs['placeholders']
        rv = self.cursor.execute(command, *args[1:], **kwargs)
        for handler in handlers:
            handler.after_execute(command)
        return rv

[docs]    def lastrowid(self, table):
        self.execute("SELECT DISTINCT IDENTITY_VAL_LOCAL() FROM %s;" % table)
        return long(self.cursor.fetchone()[0])


[docs]    def rowslice(self, rows, minimum=0, maximum=None):
        if maximum is None:
            return rows[minimum:]
        return rows[minimum:maximum]




@adapters.register_for('db2:ibm_db_dbi')
[docs]class DB2IBM(DB2):
    drivers = ('ibm_db_dbi',)

[docs]    def connector(self):
        uriparts = self.ruri.split(";")
        cnxn = {}
        for var in uriparts:
            v = var.split('=')
            cnxn[v[0].lower()] = v[1]
        return self.driver.connect(
            cnxn['dsn'], cnxn['uid'], cnxn['pwd'], **self.driver_args)




@adapters.register_for('db2:pyodbc')
[docs]class DB2Pyodbc(DB2):
    drivers = ('pyodbc',)

[docs]    def connector(self):
        return self.driver.connect(self.ruri, **self.driver_args)
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  Source code for pydal.adapters.mysql

import re
from .base import SQLAdapter
from . import adapters, with_connection


@adapters.register_for('mysql')
[docs]class MySQL(SQLAdapter):
    dbengine = 'mysql'
    drivers = ('MySQLdb', 'pymysql', 'mysqlconnector')
    commit_on_alter_table = True
    support_distributed_transaction = True

    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<host>\[[^/]+\]|' +
        '[^\:/]+)(\:(?P<port>[0-9]+))?/(?P<db>[^?]+)(\?set_encoding=' +
        '(?P<charset>\w+))?$')

    def _initialize_(self, do_connect):
        super(MySQL, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        host = m.group('host')
        if not host:
            raise SyntaxError('Host name required')
        db = m.group('db')
        if not db:
            raise SyntaxError('Database name required')
        port = int(m.group('port') or '3306')
        charset = m.group('charset') or 'utf8'
        self.driver_args.update(
            db=db, user=user, passwd=password, host=host, port=port,
            charset=charset)

[docs]    def connector(self):
        return self.driver.connect(**self.driver_args)


[docs]    def after_connection(self):
        self.execute("SET FOREIGN_KEY_CHECKS=1;")
        self.execute("SET sql_mode='NO_BACKSLASH_ESCAPES';")


[docs]    def distributed_transaction_begin(self, key):
        self.execute("XA START;")


    @with_connection
    def prepare(self, key):
        self.execute("XA END;")
        self.execute("XA PREPARE;")

    @with_connection
    def commit_prepared(self, key):
        self.execute("XA COMMIT;")

    @with_connection
    def rollback_prepared(self, key):
        self.execute("XA ROLLBACK;")



@adapters.register_for('cubrid')
[docs]class Cubrid(MySQL):
    dbengine = "cubrid"
    drivers = ('cubriddb',)

    def _initialize_(self, do_connect):
        super(Cubrid, self)._initialize_(do_connect)
        del self.driver_args['charset']
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  Source code for pydal.helpers.methods

# -*- coding: utf-8 -*-
import uuid
import re

from .._compat import iteritems, integer_types
from .regex import REGEX_NOPASSWD, REGEX_UNPACK, REGEX_CONST_STRING, REGEX_W
from .classes import SQLCustomType
# from ..objects import Field, Table


PLURALIZE_RULES = [
    (re.compile('child$'), re.compile('child$'), 'children'),
    (re.compile('oot$'), re.compile('oot$'), 'eet'),
    (re.compile('ooth$'), re.compile('ooth$'), 'eeth'),
    (re.compile('l[eo]af$'), re.compile('l([eo])af$'), 'l\\1aves'),
    (re.compile('sis$'), re.compile('sis$'), 'ses'),
    (re.compile('man$'), re.compile('man$'), 'men'),
    (re.compile('ife$'), re.compile('ife$'), 'ives'),
    (re.compile('eau$'), re.compile('eau$'), 'eaux'),
    (re.compile('lf$'), re.compile('lf$'), 'lves'),
    (re.compile('[sxz]$'), re.compile('$'), 'es'),
    (re.compile('[^aeioudgkprt]h$'), re.compile('$'), 'es'),
    (re.compile('(qu|[^aeiou])y$'), re.compile('y$'), 'ies'),
    (re.compile('$'), re.compile('$'), 's'),
    ]


[docs]def pluralize(singular, rules=PLURALIZE_RULES):
    for line in rules:
        re_search, re_sub, replace = line
        plural = re_search.search(singular) and re_sub.sub(replace, singular)
        if plural: return plural



[docs]def hide_password(uri):
    if isinstance(uri, (list, tuple)):
        return [hide_password(item) for item in uri]
    return REGEX_NOPASSWD.sub('******', uri)



[docs]def cleanup(text):
    """
    Validates that the given text is clean: only contains [0-9a-zA-Z_]
    """
    # if not REGEX_ALPHANUMERIC.match(text):
    #     raise SyntaxError('invalid table or field name: %s' % text)
    return text



[docs]def list_represent(values, row=None):
    return ', '.join(str(v) for v in (values or []))



[docs]def xorify(orderby):
    if not orderby:
        return None
    orderby2 = orderby[0]
    for item in orderby[1:]:
        orderby2 = orderby2 | item
    return orderby2



[docs]def use_common_filters(query):
    return (query and hasattr(query, 'ignore_common_filters') and \
            not query.ignore_common_filters)



[docs]def bar_escape(item):
    return str(item).replace('|', '||')



[docs]def bar_encode(items):
    return '|%s|' % '|'.join(bar_escape(item) for item in items if str(item).strip())



[docs]def bar_decode_integer(value):
    long = integer_types[-1]
    if not hasattr(value, 'split') and hasattr(value, 'read'):
        value = value.read()
    return [long(x) for x in value.split('|') if x.strip()]



[docs]def bar_decode_string(value):
    return [x.replace('||', '|') for x in
            REGEX_UNPACK.split(value[1:-1]) if x.strip()]



[docs]def archive_record(qset, fs, archive_table, current_record):
    tablenames = qset.db._adapter.tables(qset.query)
    if len(tablenames) != 1:
        raise RuntimeError("cannot update join")
    for row in qset.select():
        fields = archive_table._filter_fields(row)
        for k, v in iteritems(fs):
            if fields[k] != v:
                fields[current_record] = row.id
                archive_table.insert(**fields)
                break
    return False



[docs]def smart_query(fields, text):
    from ..objects import Field, Table
    if not isinstance(fields, (list, tuple)):
        fields = [fields]
    new_fields = []
    for field in fields:
        if isinstance(field, Field):
            new_fields.append(field)
        elif isinstance(field, Table):
            for ofield in field:
                new_fields.append(ofield)
        else:
            raise RuntimeError("fields must be a list of fields")
    fields = new_fields
    field_map = {}
    for field in fields:
        n = field.name.lower()
        if not n in field_map:
            field_map[n] = field
        n = str(field).lower()
        if not n in field_map:
            field_map[n] = field
    constants = {}
    i = 0
    while True:
        m = REGEX_CONST_STRING.search(text)
        if not m: break
        text = text[:m.start()]+('#%i' % i)+text[m.end():]
        constants[str(i)] = m.group()[1:-1]
        i += 1
    text = re.sub('\s+', ' ', text).lower()
    for a, b in [('&', 'and'),
                 ('|', 'or'),
                 ('~', 'not'),
                 ('==', '='),
                 ('<', '<'),
                 ('>', '>'),
                 ('<=', '<='),
                 ('>=', '>='),
                 ('<>', '!='),
                 ('=<', '<='),
                 ('=>', '>='),
                 ('=', '='),
                 (' less or equal than ', '<='),
                 (' greater or equal than ', '>='),
                 (' equal or less than ', '<='),
                 (' equal or greater than ', '>='),
                 (' less or equal ', '<='),
                 (' greater or equal ', '>='),
                 (' equal or less ', '<='),
                 (' equal or greater ', '>='),
                 (' not equal to ', '!='),
                 (' not equal ', '!='),
                 (' equal to ', '='),
                 (' equal ', '='),
                 (' equals ', '='),
                 (' less than ', '<'),
                 (' greater than ', '>'),
                 (' starts with ', 'startswith'),
                 (' ends with ', 'endswith'),
                 (' not in ', 'notbelongs'),
                 (' in ', 'belongs'),
                 (' is ', '=')]:
        if a[0] == ' ':
            text = text.replace(' is'+a, ' %s ' % b)
        text = text.replace(a, ' %s ' % b)
    text = re.sub('\s+', ' ', text).lower()
    text = re.sub('(?P<a>[\<\>\!\=])\s+(?P<b>[\<\>\!\=])', '\g<a>\g<b>', text)
    query = field = neg = op = logic = None
    for item in text.split():
        if field is None:
            if item == 'not':
                neg = True
            elif not neg and not logic and item in ('and', 'or'):
                logic = item
            elif item in field_map:
                field = field_map[item]
            else:
                raise RuntimeError("Invalid syntax")
        elif not field is None and op is None:
            op = item
        elif not op is None:
            if item.startswith('#'):
                if not item[1:] in constants:
                    raise RuntimeError("Invalid syntax")
                value = constants[item[1:]]
            else:
                value = item
                if field.type in ('text', 'string', 'json'):
                    if op == '=': op = 'like'
            if op == '=': new_query = field == value
            elif op == '<': new_query = field < value
            elif op == '>': new_query = field > value
            elif op == '<=': new_query = field <= value
            elif op == '>=': new_query = field >= value
            elif op == '!=': new_query = field != value
            elif op == 'belongs': new_query = field.belongs(value.split(','))
            elif op == 'notbelongs': new_query = ~field.belongs(value.split(','))
            elif field.type == 'list:string':
                if op == 'contains': new_query = field.contains(value)
                else: raise RuntimeError("Invalid operation")
            elif field.type in ('text', 'string', 'json', 'upload'):
                if op == 'contains': new_query = field.contains(value)
                elif op == 'like': new_query = field.ilike(value)
                elif op == 'startswith': new_query = field.startswith(value)
                elif op == 'endswith': new_query = field.endswith(value)
                else: raise RuntimeError("Invalid operation")
            elif field._db._adapter.dbengine=='google:datastore' and \
                 field.type in ('list:integer', 'list:string', 'list:reference'):
                if op == 'contains': new_query = field.contains(value)
                else: raise RuntimeError("Invalid operation")
            else: raise RuntimeError("Invalid operation")
            if neg: new_query = ~new_query
            if query is None:
                query = new_query
            elif logic == 'and':
                query &= new_query
            elif logic == 'or':
                query |= new_query
            field = op = neg = logic = None
    return query



[docs]def auto_validators(field):
    db = field.db
    field_type = field.type
    #: don't apply default validation on custom types
    if isinstance(field_type, SQLCustomType):
        if hasattr(field_type, 'validator'):
            return field_type.validator
        else:
            field_type = field_type.type
    elif not isinstance(field_type, str):
        return []
    #: if a custom method is provided, call it
    if callable(db.validators_method):
        return db.validators_method(field)
    #: apply validators from validators dict if present
    if not db.validators or not isinstance(db.validators, dict):
        return []
    field_validators = db.validators.get(field_type, [])
    if not isinstance(field_validators, (list, tuple)):
        field_validators = [field_validators]
    return field_validators



def _fieldformat(r, id):
    row = r(id)
    if not row:
        return str(id)
    elif hasattr(r, '_format') and isinstance(r._format, str):
        return r._format % row
    elif hasattr(r, '_format') and callable(r._format):
        return r._format(row)
    else:
        return str(id)


class _repr_ref(object):
    def __init__(self, ref=None):
        self.ref = ref

    def __call__(self, value, row=None):
        return value if value is None else _fieldformat(self.ref, value)


class _repr_ref_list(_repr_ref):
    def __call__(self, value, row=None):
        if not value:
            return None
        refs = None
        db, id = self.ref._db, self.ref._id
        if db._adapter.dbengine == 'google:datastore':
            def count(values):
                return db(id.belongs(values)).select(id)
            rx = range(0, len(value), 30)
            refs = reduce(lambda a, b: a & b, [count(value[i:i+30])
                          for i in rx])
        else:
            refs = db(id.belongs(value)).select(id)
        return refs and ', '.join(
            _fieldformat(self.ref, x) for x in value) or ''


[docs]def auto_represent(field):
    if field.represent:
        return field.represent
    if field.db and field.type.startswith('reference') and \
            field.type.find('.') < 0 and field.type[10:] in field.db.tables:
        referenced = field.db[field.type[10:]]
        return _repr_ref(referenced)
    elif field.db and field.type.startswith('list:reference') and \
            field.type.find('.') < 0 and field.type[15:] in field.db.tables:
        referenced = field.db[field.type[15:]]
        return _repr_ref_list(referenced)
    return field.represent



[docs]def varquote_aux(name, quotestr='%s'):
    return name if REGEX_W.match(name) else quotestr % name



[docs]def uuid2int(uuidv):
    return uuid.UUID(uuidv).int



[docs]def int2uuid(n):
    return str(uuid.UUID(int=n))



# Geodal utils
[docs]def geoPoint(x, y):
    return "POINT (%f %f)" % (x, y)



[docs]def geoLine(*line):
    return "LINESTRING (%s)" % ','.join("%f %f" % item for item in line)



[docs]def geoPolygon(*line):
    return "POLYGON ((%s))" % ','.join("%f %f" % item for item in line)
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  Source code for pydal.adapters.postgres

import re
from .._compat import PY2, with_metaclass, iterkeys, to_unicode
from .._globals import IDENTITY, THREAD_LOCAL
from ..drivers import psycopg2_adapt
from .base import SQLAdapter
from . import AdapterMeta, adapters, with_connection, with_connection_or_raise


[docs]class PostgreMeta(AdapterMeta):
    def __call__(cls, *args, **kwargs):
        if cls != Postgre:
            return AdapterMeta.__call__(cls, *args, **kwargs)
        available_drivers = [
            driver for driver in cls.drivers
            if driver in iterkeys(kwargs['db']._drivers_available)]
        uri_items = kwargs['uri'].split('://', 1)[0].split(':')
        uri_driver = uri_items[1] if len(uri_items) > 1 else None
        if uri_driver and uri_driver in available_drivers:
            driver = uri_driver
        else:
            driver = available_drivers[0] if available_drivers else \
                cls.drivers[0]
        if driver == 'psycopg2':
            cls = PostgrePsyco
        else:
            cls = PostgrePG8000
        return AdapterMeta.__call__(cls, *args, **kwargs)



@adapters.register_for('postgres')
[docs]class Postgre(with_metaclass(PostgreMeta, SQLAdapter)):
    dbengine = 'postgres'
    drivers = ('psycopg2', 'pg8000')
    support_distributed_transaction = True

    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<host>\[[^/]+\]|' +
        '[^\:@]+)(\:(?P<port>[0-9]+))?/(?P<db>[^\?]+)' +
        '(\?sslmode=(?P<sslmode>.+))?$')

    def __init__(self, db, uri, pool_size=0, folder=None, db_codec='UTF-8',
                 credential_decoder=IDENTITY, driver_args={},
                 adapter_args={}, do_connect=True, srid=4326,
                 after_connection=None):
        self.srid = srid
        super(Postgre, self).__init__(
            db, uri, pool_size, folder, db_codec, credential_decoder,
            driver_args, adapter_args, do_connect, after_connection)

    def _initialize_(self, do_connect):
        super(Postgre, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        host = m.group('host')
        if not host:
            raise SyntaxError('Host name required')
        db = m.group('db')
        if not db:
            raise SyntaxError('Database name required')
        port = m.group('port') or '5432'
        sslmode = m.group('sslmode')
        self.driver_args['database'] = db
        self.driver_args['user'] = user
        self.driver_args['host'] = host
        self.driver_args['port'] = int(port)
        self.driver_args['password'] = password
        if sslmode:
            self.driver_args['sslmode'] = sslmode
        # choose diver according uri
        if self.driver:
            self.__version__ = "%s %s" % (self.driver.__name__,
                                          self.driver.__version__)
        else:
            self.__version__ = None
        THREAD_LOCAL._pydal_last_insert_ = None

    def _get_json_dialect(self):
        from ..dialects.postgre import PostgreDialectJSON
        return PostgreDialectJSON

    def _get_json_parser(self):
        from ..parsers.postgre import PostgreAutoJSONParser
        return PostgreAutoJSONParser

    @property
    def _last_insert(self):
        return THREAD_LOCAL._pydal_last_insert_

    @_last_insert.setter
    def _last_insert(self, value):
        THREAD_LOCAL._pydal_last_insert_ = value

[docs]    def connector(self):
        return self.driver.connect(**self.driver_args)


[docs]    def after_connection(self):
        self.execute("SET CLIENT_ENCODING TO 'UTF8'")
        self.execute("SET standard_conforming_strings=on;")
        self._config_json()


[docs]    def lastrowid(self, table=None):
        if self._last_insert:
            return int(self.cursor.fetchone()[0])
        self.execute("select lastval()")
        return int(self.cursor.fetchone()[0])


    def _insert(self, table, fields):
        self._last_insert = None
        if fields:
            retval = None
            if hasattr(table, '_id'):
                self._last_insert = (table._id, 1)
                retval = table._id.name
            return self.dialect.insert(
                table.sqlsafe,
                ','.join(el[0].sqlsafe_name for el in fields),
                ','.join(self.expand(v, f.type) for f, v in fields),
                retval)
        return self.dialect.insert_empty(table.sqlsafe)

    @with_connection
    def prepare(self, key):
        self.execute("PREPARE TRANSACTION '%s';" % key)

    @with_connection
    def commit_prepared(self, key):
        self.execute("COMMIT PREPARED '%s';" % key)

    @with_connection
    def rollback_prepared(self, key):
        self.execute("ROLLBACK PREPARED '%s';" % key)



@adapters.register_for('postgres:psycopg2')
[docs]class PostgrePsyco(Postgre):
    drivers = ('psycopg2',)

    def _config_json(self):
        use_json = self.driver.__version__ >= "2.0.12" and \
            self.connection.server_version >= 90200
        if use_json:
            self.dialect = self._get_json_dialect()(self)
            if self.driver.__version__ >= '2.5.0':
                self.parser = self._get_json_parser()(self)

[docs]    def adapt(self, obj):
        adapted = psycopg2_adapt(obj)
        # deal with new relic Connection Wrapper (newrelic>=2.10.0.8)
        cxn = getattr(self.connection, '__wrapped__', self.connection)
        adapted.prepare(cxn)
        rv = adapted.getquoted()
        if not PY2:
            if isinstance(rv, bytes):
                return rv.decode('utf-8')
        return rv




@adapters.register_for('postgres:pg8000')
[docs]class PostgrePG8000(Postgre):
    drivers = ('pg8000',)

    def _config_json(self):
        if self.connection._server_version >= "9.2.0":
            self.dialect = self._get_json_dialect()(self)
            if self.driver.__version__ >= '1.10.2':
                self.parser = self._get_json_parser()(self)

[docs]    def adapt(self, obj):
        return "'%s'" % obj.replace("%", "%%").replace("'", "''")


    @with_connection_or_raise
    def execute(self, *args, **kwargs):
        if PY2:
            args = list(args)
            args[0] = to_unicode(args[0])
        return super(PostgrePG8000, self).execute(*args, **kwargs)



@adapters.register_for('postgres2')
[docs]class PostgreNew(Postgre):
    def _get_json_dialect(self):
        from ..dialects.postgre import PostgreDialectArraysJSON
        return PostgreDialectArraysJSON

    def _get_json_parser(self):
        from ..parsers.postgre import PostgreNewAutoJSONParser
        return PostgreNewAutoJSONParser



@adapters.register_for('postgres2:psycopg2')
[docs]class PostgrePsycoNew(PostgrePsyco):
    pass



@adapters.register_for('postgres2:pg8000')
[docs]class PostgrePG8000New(PostgrePG8000):
    pass



@adapters.register_for('postgres3')
[docs]class PostgreBoolean(PostgreNew):
    def _get_json_dialect(self):
        from ..dialects.postgre import PostgreDialectBooleanJSON
        return PostgreDialectBooleanJSON

    def _get_json_parser(self):
        from ..parsers.postgre import PostgreBooleanAutoJSONParser
        return PostgreBooleanAutoJSONParser



@adapters.register_for('postgres3:psycopg2')
[docs]class PostgrePsycoBoolean(PostgrePsycoNew):
    pass



@adapters.register_for('postgres3:pg8000')
[docs]class PostgrePG8000Boolean(PostgrePG8000New):
    pass



@adapters.register_for('jdbc:postgres')
[docs]class JDBCPostgre(Postgre):
    drivers = ('zxJDBC',)

    REGEX_URI = re.compile(
        '^(?P<user>[^:@]+)(\:(?P<password>[^@]*))?@(?P<host>\[[^/]+\]|' +
        '[^\:/]+)(\:(?P<port>[0-9]+))?/(?P<db>.+)$')

    def _initialize_(self, do_connect):
        super(Postgre, self)._initialize_(do_connect)
        ruri = self.uri.split('://', 1)[1]
        m = self.REGEX_URI.match(ruri)
        if not m:
            raise SyntaxError("Invalid URI string in DAL")
        user = self.credential_decoder(m.group('user'))
        if not user:
            raise SyntaxError('User required')
        password = self.credential_decoder(m.group('password'))
        if not password:
            password = ''
        host = m.group('host')
        if not host:
            raise SyntaxError('Host name required')
        db = m.group('db')
        if not db:
            raise SyntaxError('Database name required')
        port = m.group('port') or '5432'
        self.dsn = (
            'jdbc:postgresql://%s:%s/%s' % (host, port, db), user, password)
        # choose diver according uri
        if self.driver:
            self.__version__ = "%s %s" % (self.driver.__name__,
                                          self.driver.__version__)
        else:
            self.__version__ = None
        THREAD_LOCAL._pydal_last_insert_ = None

[docs]    def connector(self):
        return self.driver.connect(*self.dsn, **self.driver_args)


[docs]    def after_connection(self):
        self.connection.set_client_encoding('UTF8')
        self.execute('BEGIN;')
        self.execute("SET CLIENT_ENCODING TO 'UNICODE';")
        self._config_json()


    def _config_json(self):
        use_json = self.connection.dbversion >= "9.2.0"
        if use_json:
            self.dialect = self._get_json_dialect()(self)
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  Source code for pydal.helpers.classes

# -*- coding: utf-8 -*-
import copy
import marshal
import struct
import time
import traceback

from .._compat import PY2, exists, copyreg, integer_types, implements_bool, \
    iterkeys, itervalues, iteritems
from .._globals import THREAD_LOCAL
from .serializers import serializers


long = integer_types[-1]


@implements_bool
[docs]class BasicStorage(object):
    def __init__(self, *args, **kwargs):
        return self.__dict__.__init__(*args, **kwargs)

    def __getitem__(self, key):
        return self.__dict__.__getitem__(str(key))

    __setitem__ = object.__setattr__

    def __delitem__(self, key):
        try:
            delattr(self, key)
        except AttributeError:
            raise KeyError(key)

    def __bool__(self):
        return len(self.__dict__) > 0

    __iter__ = lambda self: self.__dict__.__iter__()

    __str__ = lambda self: self.__dict__.__str__()

    __repr__ = lambda self: self.__dict__.__repr__()

    has_key = __contains__ = lambda self, key: key in self.__dict__

[docs]    def get(self, key, default=None):
        return self.__dict__.get(key, default)


[docs]    def update(self, *args, **kwargs):
        return self.__dict__.update(*args, **kwargs)


[docs]    def keys(self):
        return self.__dict__.keys()


[docs]    def iterkeys(self):
        return iterkeys(self.__dict__)


[docs]    def values(self):
        return self.__dict__.values()


[docs]    def itervalues(self):
        return itervalues(self.__dict__)


[docs]    def items(self):
        return self.__dict__.items()


[docs]    def iteritems(self):
        return iteritems(self.__dict__)


    pop = lambda self, *args, **kwargs: self.__dict__.pop(*args, **kwargs)

    clear = lambda self, *args, **kwargs: self.__dict__.clear(*args, **kwargs)

    copy = lambda self, *args, **kwargs: self.__dict__.copy(*args, **kwargs)



[docs]def pickle_basicstorage(s):
    return BasicStorage, (dict(s),)


copyreg.pickle(BasicStorage, pickle_basicstorage)


[docs]class Serializable(object):
[docs]    def as_dict(self, flat=False, sanitize=True):
        return self.__dict__


[docs]    def as_xml(self, sanitize=True):
        return serializers.xml(self.as_dict(flat=True, sanitize=sanitize))


[docs]    def as_json(self, sanitize=True):
        return serializers.json(self.as_dict(flat=True, sanitize=sanitize))


[docs]    def as_yaml(self, sanitize=True):
        return serializers.yaml(self.as_dict(flat=True, sanitize=sanitize))




[docs]class Reference(long):
    def __allocate(self):
        if not self._record:
            self._record = self._table[long(self)]
        if not self._record:
            raise RuntimeError(
                "Using a recursive select but encountered a broken " +
                "reference: %s %d" % (self._table, long(self))
            )

    def __getattr__(self, key):
        if key == 'id':
            return long(self)
        if key in self._table:
            self.__allocate()
        if self._record:
            # to deal with case self.update_record()
            return self._record.get(key, None)
        else:
            return None

[docs]    def get(self, key, default=None):
        return self.__getattr__(key, default)


    def __setattr__(self, key, value):
        if key.startswith('_'):
            long.__setattr__(self, key, value)
            return
        self.__allocate()
        self._record[key] = value

    def __getitem__(self, key):
        if key == 'id':
            return long(self)
        self.__allocate()
        return self._record.get(key, None)

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



[docs]def Reference_unpickler(data):
    return marshal.loads(data)



[docs]def Reference_pickler(data):
    try:
        marshal_dump = marshal.dumps(long(data))
    except AttributeError:
        marshal_dump = 'i%s' % struct.pack('<i', long(data))
    return (Reference_unpickler, (marshal_dump,))


copyreg.pickle(Reference, Reference_pickler, Reference_unpickler)


[docs]class SQLCallableList(list):
    def __call__(self):
        return copy.copy(self)



[docs]class SQLALL(object):
    """
    Helper class providing a comma-separated string having all the field names
    (prefixed by table name and '.')

    normally only called from within gluon.dal
    """

    def __init__(self, table):
        self._table = table

    def __str__(self):
        return ', '.join([str(field) for field in self._table])



[docs]class SQLCustomType(object):
    """
    Allows defining of custom SQL types

    Args:
        type: the web2py type (default = 'string')
        native: the backend type
        encoder: how to encode the value to store it in the backend
        decoder: how to decode the value retrieved from the backend
        validator: what validators to use ( default = None, will use the
            default validator for type)

    Example::
        Define as:

            decimal = SQLCustomType(
                type ='double',
                native ='integer',
                encoder =(lambda x: int(float(x) * 100)),
                decoder = (lambda x: Decimal("0.00") + Decimal(str(float(x)/100)) )
                )

            db.define_table(
                'example',
                Field('value', type=decimal)
                )

    """

    def __init__(self, type='string', native=None, encoder=None, decoder=None,
                 validator=None, _class=None, widget=None, represent=None):
        self.type = type
        self.native = native
        self.encoder = encoder or (lambda x: x)
        self.decoder = decoder or (lambda x: x)
        self.validator = validator
        self._class = _class or type
        self.widget = widget
        self.represent = represent

[docs]    def startswith(self, text=None):
        try:
            return self.type.startswith(self, text)
        except TypeError:
            return False


[docs]    def endswith(self, text=None):
        try:
            return self.type.endswith(self, text)
        except TypeError:
            return False


    def __getslice__(self, a=0, b=100):
        return None

    def __getitem__(self, i):
        return None

    def __str__(self):
        return self._class



[docs]class RecordOperator(object):
    def __init__(self, colset, table, id):
        self.colset, self.db, self.tablename, self.id = \
            colset, table._db, table._tablename, id

    def __call__(self):
        pass



[docs]class RecordUpdater(RecordOperator):
    def __call__(self, **fields):
        colset, db, tablename, id = self.colset, self.db, self.tablename, \
            self.id
        table = db[tablename]
        newfields = fields or dict(colset)
        for fieldname in list(newfields.keys()):
            if fieldname not in table.fields or table[fieldname].type == 'id':
                del newfields[fieldname]
        table._db(table._id == id, ignore_common_filters=True).update(
            **newfields
        )
        colset.update(newfields)
        return colset



[docs]class RecordDeleter(RecordOperator):
    def __call__(self):
        return self.db(self.db[self.tablename]._id == self.id).delete()



[docs]class MethodAdder(object):
    def __init__(self, table):
        self.table = table

    def __call__(self):
        return self.register()

    def __getattr__(self, method_name):
        return self.register(method_name)

[docs]    def register(self, method_name=None):
        def _decorated(f):
            instance = self.table
            import types
            if PY2:
                method = types.MethodType(f, instance, instance.__class__)
            else:
                method = types.MethodType(f, instance)
            name = method_name or f.func_name
            setattr(instance, name, method)
            return f
        return _decorated




[docs]class FakeCursor(object):
    '''
    The Python Database API Specification has a cursor() method, which
    NoSql drivers generally don't support.  If the exception in this
    function is taken then it likely means that some piece of
    functionality has not yet been implemented in the driver. And
    something is using the cursor.

    https://www.python.org/dev/peps/pep-0249/
    '''
[docs]    def warn_bad_usage(self, attr):
        raise Exception("FakeCursor.%s is not implemented" % attr)


    def __getattr__(self, attr):
        self.warn_bad_usage(attr)

    def __setattr__(self, attr, value):
        self.warn_bad_usage(attr)



[docs]class NullCursor(FakeCursor):
    lastrowid = 1

    def __getattr__(self, attr):
        return lambda *a, **b: []



[docs]class FakeDriver(BasicStorage):
    def __init__(self, *args, **kwargs):
        super(FakeDriver, self).__init__(*args, **kwargs)
        self._build_cursor_()

    def _build_cursor_(self):
        self._fake_cursor_ = FakeCursor()

[docs]    def cursor(self):
        return self._fake_cursor_


[docs]    def close(self):
        return None


[docs]    def commit(self):
        return None


    def __str__(self):
        state = ["%s=%r" % (attribute, value)
                 for (attribute, value) in self.items()]
        return '\n'.join(state)



[docs]class NullDriver(FakeDriver):
    def _build_cursor_(self):
        self._fake_cursor_ = NullCursor()



[docs]class ExecutionHandler(object):
    def __init__(self, adapter):
        self.adapter = adapter

[docs]    def before_execute(self, command):
        pass


[docs]    def after_execute(self, command):
        pass




[docs]class TimingHandler(ExecutionHandler):
    MAXSTORAGE = 100

    def _timings(self):
        THREAD_LOCAL._pydal_timings_ = getattr(
            THREAD_LOCAL, '_pydal_timings_', [])
        return THREAD_LOCAL._pydal_timings_

    @property
    def timings(self):
        return self._timings()

[docs]    def before_execute(self, command):
        self.t = time.time()


[docs]    def after_execute(self, command):
        dt = time.time() - self.t
        self.timings.append((command, dt))
        del self.timings[:-self.MAXSTORAGE]




[docs]class DatabaseStoredFile:

    web2py_filesystems = set()

[docs]    def escape(self, obj):
        return self.db._adapter.escape(obj)


    @staticmethod
[docs]    def try_create_web2py_filesystem(db):
        if db._uri not in DatabaseStoredFile.web2py_filesystems:
            if db._adapter.dbengine == 'mysql':
                sql = "CREATE TABLE IF NOT EXISTS web2py_filesystem (path VARCHAR(255), content LONGTEXT, PRIMARY KEY(path) ) ENGINE=InnoDB;"
            elif db._adapter.dbengine in ('postgres', 'sqlite'):
                sql = "CREATE TABLE IF NOT EXISTS web2py_filesystem (path VARCHAR(255), content TEXT, PRIMARY KEY(path));"
            db.executesql(sql)
            DatabaseStoredFile.web2py_filesystems.add(db._uri)


    def __init__(self, db, filename, mode):
        if db._adapter.dbengine not in ('mysql', 'postgres', 'sqlite'):
            raise RuntimeError(
                "only MySQL/Postgres/SQLite can store metadata .table files" +
                " in database for now")
        self.db = db
        self.filename = filename
        self.mode = mode
        DatabaseStoredFile.try_create_web2py_filesystem(db)
        self.p = 0
        self.data = ''
        if mode in ('r', 'rw', 'rb', 'a'):
            query = "SELECT content FROM web2py_filesystem WHERE path='%s'" \
                % filename
            rows = self.db.executesql(query)
            if rows:
                self.data = rows[0][0]
            elif exists(filename):
                datafile = open(filename, 'r')
                try:
                    self.data = datafile.read()
                finally:
                    datafile.close()
            elif mode in ('r', 'rw'):
                raise RuntimeError("File %s does not exist" % filename)

[docs]    def read(self, bytes=None):
        if bytes is None:
            bytes = len(self.data)
        data = self.data[self.p:self.p+bytes]
        self.p += len(data)
        return data


[docs]    def readline(self):
        i = self.data.find('\n', self.p)+1
        if i > 0:
            data, self.p = self.data[self.p:i], i
        else:
            data, self.p = self.data[self.p:], len(self.data)
        return data


[docs]    def write(self, data):
        self.data += data


[docs]    def close_connection(self):
        if self.db is not None:
            self.db.executesql(
                "DELETE FROM web2py_filesystem WHERE path='%s'" %
                self.filename
            )
            query = "INSERT INTO web2py_filesystem(path,content) VALUES ('%s','%s')"\
                % (self.filename, self.data.replace("'", "''"))
            self.db.executesql(query)
            self.db.commit()
            self.db = None


[docs]    def close(self):
        self.close_connection()


    @staticmethod
[docs]    def is_operational_error(db, error):
        if not hasattr(db._adapter.driver, "OperationalError"):
            return None
        return isinstance(error, db._adapter.driver.OperationalError)


    @staticmethod
[docs]    def is_programming_error(db, error):
        if not hasattr(db._adapter.driver, "ProgrammingError"):
            return None
        return isinstance(error, db._adapter.driver.ProgrammingError)


    @staticmethod
[docs]    def exists(db, filename):
        if exists(filename):
            return True

        DatabaseStoredFile.try_create_web2py_filesystem(db)

        query = "SELECT path FROM web2py_filesystem WHERE path='%s'" % filename
        try:
            if db.executesql(query):
                return True
        except Exception as e:
            if not (DatabaseStoredFile.is_operational_error(db, e) or
                    DatabaseStoredFile.is_programming_error(db, e)):
                raise
            # no web2py_filesystem found?
            tb = traceback.format_exc()
            db.logger.error("Could not retrieve %s\n%s" % (filename, tb))
        return False
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