

    
      
          
            
  
Chemist

A simple, flexible and testable active-record powered by SQLAlchemy.

Supports application-level encryption powered by nacl.utils.SecretBox
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Quick Start


Install

pip install chemist






MariaDB/MySQL

pip install chemist[mysql]
pip install chemist[mariadb]  # alias to [mysql]







Postgres

pip install chemist[psycopg2]
pip install chemist[postgres]    # alias to [psycopg2]
pip install chemist[postgresql]  # alias to [psycopg2]








Declaring a model

import bcrypt
from chemist import (
    Model, db, metadata
    set_default_uri,
)

engine = set_default_uri('sqlite:///example.db')

CREDIT_CARD_ENCRYPTION_KEY = b'\xb3\x0f\xcc9\xc3\xb1k#\x95j4\xb3\x1f\x08\x98\xd7~6\xff\xceb\xdc\x17vW\xd7\x90\xcf\x82\x9d\xb7j'

class User(Model):
    table = db.Table(
        'auth_user',
        metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('email', db.String(100), nullable=False, unique=True),
        db.Column('password', db.String(100), nullable=False, unique=True),
        db.Column('created_at', db.DateTime, default=datetime.now),
        db.Column('updated_at', db.DateTime, default=datetime.now),
        db.Column('credit_card', db.String(16)),
    )
    encryption = {
        # transparently encrypt data data in "credit_card" field before storing on DB
        # also transparently decrypt after retrieving data
        'credit_card': CREDIT_CARD_ENCRYPTION_KEY,
    }

    @classmethod
    def create(cls, email, password, **kw):
        email = email.lower()
        password = cls.secretify_password(password)
        return super(User, cls).create(email=email, password=password, **kw)

    def to_dict(self):
        # prevent password and credit-card to be returned in HTTP responses that serialize model data
        data = self.serialize()
        data.pop('password', None)
        data.pop('credit_card', None)
        return data

    @classmethod
    def secretify_password(cls, plain):
        return bcrypt.hashpw(plain, bcrypt.gensalt(12))

    def match_password(self, plain):
        return self.password == bcrypt.hashpw(plain, self.password)

    def change_password(self, old_password, new_password):
        right_password = self.match_password(old_password)
        if right_password:
            secret = self.secretify_password(new_password)
            self.set(password=secret)
            self.save()
            return True

        return False

metadata.drop_all()
metadata.create_all()







Creating new records

data = {
    "email": "octocat@github.com",
    "password": "1234",
}
created = User.create(**data)

assert created.id == 1

assert created.to_dict() == {
    'id': 1,
}

same_user = User.get_or_create(**data)
assert same_user.id == created.id







Querying

user_count = User.count()
user_list = User.all()

github_users = User.find_by(email__contains='github.com')
octocat = User.find_one_by(email='octocat@github.com')

assert octocat == user_list[0]

assert octocat.id == 1

assert user_count == 1







Editing active records

octocat = User.find_one_by(email='octocat@github.com')

# modify in memory

octocat.password = 'much more secure'
# or ...
octocat.set(
    password='much more secure',
    email='octocat@gmail.com',
)

# save changes (commit transaction and flush db session)
octocat.save()


# or ...

# modify and save changes in a single call
saved_cat = octocat.update_and_save(
    password='even more secure now',
    email='octocat@protonmail.com',
)
assert saved_cat == octocat







Deleting

from chemist import set_default_uri

engine = set_default_uri('sqlite:///example.db')

octocat = User.find_one_by(email='octocat@github.com')

# delete row, commit and flush session
ghost_cat = octocat.delete()

# but the copy in memory still has all the data
assert ghost_cat.id == 1

# resurrecting the cat
octocat = ghost_cat.save()









          

      

      

    

  

    
      
          
            
  
Using Flask


A simple application

import json
from flask import Flask, request
from chemist import (
    Model, db, metadata,
    set_default_uri,
)

app = Flask(__name__)

metadata = MetaData()
engine = set_default_uri('sqlite:///example.db')


class User(Model):
    table = db.Table('user',metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('email', db.String(100), nullable=False, unique=True),
        db.Column('password', db.String(100), nullable=False, unique=True),
        db.Column('created_at', db.DateTime, default=datetime.now),
        db.Column('updated_at', db.DateTime, default=datetime.now)
    )


@app.post("/user")
def create_user():
    email = request.data.get('email')
    password = request.data.get('password')
    user = User.get_or_create(email=email, password=password)
    return json.dumps(user.to_dict()), 201, {'Content-Type': 'application/json'}


@app.post("/user")
def list_users():
    users = User.all()
    data = json.dumps([u.to_dict() for u in users])
    return json.dumps(data), 201, {'Content-Type': 'application/json'}









          

      

      

    

  

    
      
          
            
  
Using Alembic


Creating tables

def upgrade():
    op.create_table(
        'user',
        sa.Column('id', sa.Integer, primary_key=True, nullable=False),
        sa.Column('uuid', sa.String(32), nullable=False),
        sa.Column('email', sa.String(254)),
        sa.Column('password', sa.String(128)),
        sa.Column('creation_date', sa.DateTime, nullable=False),
        sa.Column('activation_date', sa.DateTime, nullable=True),
        sa.Column('json_data', sa.Text, nullable=True),
        sa.Column('last_access_date', sa.DateTime, nullable=True),
        sa.Column('password_change_date', sa.DateTime, nullable=True),
    )


def downgrade():
    op.drop_table('user')







Modifying Columns

def upgrade():
    op.alter_column('user', 'json_data', existing_type=db.Text, type_=db.LargeBinary)


def downgrade():
    op.alter_column('user', 'json_data', existing_type=db.LargeBinary, type_=db.Text)







Migration template (script.py.mako)

# -*- coding: utf-8 -*-
# flake8: noqa
"""${message}

Revision ID: ${up_revision}
Revises: ${down_revision}
Create Date: ${create_date}

"""

# revision identifiers, used by Alembic.
revision = ${repr(up_revision)}
down_revision = ${repr(down_revision)}

from datetime import datetime
from alembic import op
import sqlalchemy as db
${imports if imports else ""}



def DefaultForeignKey(field_name, parent_field_name,
                      ondelete='CASCADE', nullable=False, **kw):
    return db.Column(field_name, db.Integer,
                     db.ForeignKey(parent_field_name, ondelete=ondelete),
                     nullable=nullable, **kw)


def PrimaryKey(name='id'):
    return db.Column(name, db.Integer, primary_key=True)


def now():
    return datetime.utcnow()


def upgrade():
    ${upgrades if upgrades else "pass"}


def downgrade():
    ${downgrades if downgrades else "pass"}









          

      

      

    

  

    
      
          
            
  
Advanced Querying


SELECT * FROM table WHERE …

Use the methods where_one() and
where_many() with the same clause accepted
by where() [https://docs.sqlalchemy.org/en/14/core/selectable.html#sqlalchemy.sql.expression.Select.where].

from datetime import datetime

from sqlalchemy import asc, desc

from chemist import (
    Model, db,
    get_or_create_engine,
)
from chemist import metadata  # use chemist-managed metadata

def generate_uuid():
    return str(uuid.uuid4())


def autonow():
    return datetime.utcnow()


class Task(Model):
    table = db.Table(
        'advanced_querying_task',
        metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('uuid', db.String(36), nullable=False, index=True, default=generate_uuid),
        db.Column('name', db.UnicodeText, nullable=False),
        db.Column('done_at', db.DateTime),
        db.Column('updated_at', db.DateTime, default=autonow),
    )

    @classmethod
    def list_pending(model, *expressions):
        table = model.table
        order_by = (desc(table.c.updated_at), )
        return model.objects().where_many(
            model.table.c.done_at==None,
            *expressions,
            order_by=order_by,
        )

    @classmethod
    def get_by_uuid(model, uuid):
        table = model.table
        return model.objects().where_one(model.table.c.uuid==uuid)






See also

where_one() and
where_many() optionally take
an order_by= keyword-argument, which must be a tuple of asc() or desc() columns.







          

      

      

    

  

    
      
          
            
  
Writing “unit” tests

The example below uses the module testing.postgresql [https://pypi.org/project/testing.postgresql/] to run each test case
in an isolated postgres server instance all you need is the postgres
binaries available in the host machine.

import unittest
import testing.postgresql
from chemist import set_default_uri
from models import User


class UserModelTestCase(unittest.TestCase):
    def setUp(self):
        self.postgresql = testing.postgresql.Postgresql()
        set_default_uri(self.postgresql.url())

    def tearDown(self):
        self.postgresql.stop()

    def test_authentication(self):
        # Given a user with a hardcoded password
        foobar = User.create('foo@bar.com', '123insecure')

        # When I match the password
        matched = foobar.match_password('123insecure')

        # Then it should have matched
        assert matched, f'user {foobar} did not match password 123insecure'


    def test_change_password(self):
        # Given a user with a hardcoded password
        foobar = User.create('foo@bar.com', '123insecure')

        # When I change the password
        changed = foobar.change_password('123insecure', 'newPassword')

        # Then it should have succeeded
        assert matched, f'failed to change password for {foobar}'

        # And should authenticate with the new password
        assert foobar.match_password('newPassword'), (
            f'user {foobar} did not match password newPassword')





import bcrypt
from chemist import (
    Model, db, metadata
    set_default_uri,
)

engine = set_default_uri('sqlite:///example.db')

CREDIT_CARD_ENCRYPTION_KEY = b'\xb3\x0f\xcc9\xc3\xb1k#\x95j4\xb3\x1f\x08\x98\xd7~6\xff\xceb\xdc\x17vW\xd7\x90\xcf\x82\x9d\xb7j'

class User(Model):
    table = db.Table(
        'auth_user',
        metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('email', db.String(100), nullable=False, unique=True),
        db.Column('password', db.String(100), nullable=False, unique=True),
        db.Column('created_at', db.DateTime, default=datetime.now),
        db.Column('updated_at', db.DateTime, default=datetime.now),
        db.Column('credit_card', db.String(16)),
    )
    encryption = {
        # transparently encrypt data data in "credit_card" field before storing on DB
        # also transparently decrypt after retrieving data
        'credit_card': CREDIT_CARD_ENCRYPTION_KEY,
    }

    @classmethod
    def create(cls, email, password, **kw):
        email = email.lower()
        password = cls.secretify_password(password)
        return super(User, cls).create(email=email, password=password, **kw)

    def to_dict(self):
        # prevent password and credit-card to be returned in HTTP responses that serialize model data
        data = self.serialize()
        data.pop('password', None)
        data.pop('credit_card', None)
        return data

    @classmethod
    def secretify_password(cls, plain):
        return bcrypt.hashpw(plain, bcrypt.gensalt(12))

    def match_password(self, plain):
        return self.password == bcrypt.hashpw(plain, self.password)

    def change_password(self, old_password, new_password):
        right_password = self.match_password(old_password)
        if right_password:
            secret = self.secretify_password(new_password)
            self.set(password=secret)
            self.save()
            return True

        return False








          

      

      

    

  

    
      
          
            
  
API Reference


	
class chemist.managers.Manager(model_klass, context)[source]

	
	
all(limit_by=None, offset_by=None, order_by=None)[source]

	Returns all existing rows as Model






	
create(**data)[source]

	Creates a new model and saves it to MySQL






	
find_by(**kw)[source]

	Find a list of models that could be found in the database
and match all the given keyword-arguments






	
find_one_by(**kw)[source]

	Find a single model that could be found in the database and
match all the given keyword-arguments






	
from_result_proxy(proxy, result)[source]

	Creates a new instance of the model given
an instance of sqlalchemy.engine.ResultProxy






	
generate_query(order_by=None, limit_by=None, offset_by=None, **kw)[source]

	Queries the table with the given keyword-args and
optionally a single order_by field.






	
get_or_create(**data)[source]

	Tries to get a model from the database that would match the
given keyword-args through Manager.find_one_by(). If not
found, a new instance is created in the database through
Manager.create()






	
query_by(**kwargs)[source]

	This method is used internally and is not consistent with the other
ORM methods by not returning a model instance.






	
total_rows(field_name=None, **where)[source]

	Gets the total number of rows in the table










	
class chemist.orm.Context(default_uri=None)[source]

	Context is a system component that keeps track of multiple engines,
switch between them and manage their lifecycle.

It also provides a sqlalchemy.MetaData instance that is automatically bound to

Its purpose is to leverage quicky swapping the engine between “unit” tests.






	
class chemist.orm.Monetary[source]

	




	
class chemist.orm.ORM(name, bases, attrs)[source]

	metaclass for chemist.models.Model






	
class chemist.models.Model(engine=None, **data)[source]

	Super-class of active record models.

Example:

class BlogPost(Mode):
    table = db.Table(
        'blog_post',
        metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('title', db.Unicode(200), nullable=False),
        db.Column('slug', db.Unicode(200), nullable=False),
        db.Column('content', db.UnicodeText, nullable=False),
   )

    def preprocess(self, data):
        # always derive slug from title
        data['slug'] = slugify(data['title'])
        return data






	
delete()[source]

	Deletes the current model from the database (removes a row
that has the given model primary key)






	
get(name, fallback=None)[source]

	Get a field value from the model






	
initialize()[source]

	Dummy method to be optionally overwritten in the subclasses.
Gets automatically called once a model instance is constructed.






	
is_persisted

	boolean property that returns True if the primary key is set.
This property does not perform I/O against the database






	
manager

	alias of chemist.managers.Manager






	
post_delete()[source]

	called right after executing a deletion.
This method can be overwritten by subclasses in order to take any domain-related action






	
post_save(transaction)[source]

	called right after executing a save.
This method can be overwritten by subclasses in order to take any domain-related action






	
pre_delete()[source]

	called right before executing a deletion.
This method can be overwritten by subclasses in order to take any domain-related action






	
pre_save()[source]

	called right before executing a save.
This method can be overwritten by subclasses in order to take any domain-related action






	
preprocess(data)[source]

	Placeholder for your own custom preprocess method, remember
it must return a dictionary.

class BlogPost(Mode):
    table = db.Table(
        'blog_post',
        metadata,
        db.Column('id', db.Integer, primary_key=True),
        db.Column('title', db.Unicode(200), nullable=False),
        db.Column('slug', db.Unicode(200), nullable=False),
        db.Column('content', db.UnicodeText, nullable=False),
   )

    def preprocess(self, data):
        # always derive slug from title
        data['slug'] = slugify(data['title'])
        return data










	
refresh()[source]

	updates the current record with fresh values retrieved by
find_one_by() and also returns a brand new instance.


Note

any unsaved changes in the model will be lost upon
calling this method.








	
save(input_engine=None)[source]

	Persists the model instance in the DB.
It takes care of checking whether it already exists and should be just updated or if a new record should be created.






	
serialize()[source]

	pre-serializes the model, returning a dictionary with
key-values.

This method is use by the to_dict() and only exists as a
separate method so that subclasses overwriting to_dict can
call serialize() rather than super(SubclassName,
self).to_dict()






	
set(**kw)[source]

	Sets multiple fields, does not perform a save operation






	
to_dict()[source]

	pre-serializes the model, returning a dictionary with
key-values.

This method can be overwritten by subclasses at will.

Example:

>>> post = BlogPost.create(title='Some Title', content='loren ipsum')
>>> post.to_dict()
{
  'id': 1,
  'title': 'Some Title',
  'slug': 'some-title',
}










	
to_insert_params()[source]

	utility method used internally to generate a dict with all the
serialized values except primary keys.

Example:

>>> post = BlogPost.create(title='Some Title', content='loren ipsum')
>>> post.to_insert_params()
{
  'title': 'Some Title',
  'slug': 'some-title',
}










	
to_json(indent=None, sort_keys=True, **kw)[source]

	Grabs the dictionary with the current model state returned
by to_dict and serializes it to JSON






	
update_and_save(**kw)[source]

	Sets multiple fields then saves them












          

      

      

    

  

    
      
          
            
  
Release History


Changes in 1.7.0


	Use begin() [https://docs.sqlalchemy.org/en/14/core/connections.html#sqlalchemy.engine.Engine.begin] after every call to retrieve results






Changes in 1.6.4


	Forward order_by keyword-argument from ModelManager.all
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  Source code for chemist.managers

# -*- coding: utf-8 -*-
from functools import partial
from uuid import uuid4

import sqlalchemy as db

from chemist.exceptions import InvalidColumnName, InvalidQueryModifier

sentinel = type("sentinel", (object,), {})


def escape_query(query, escape="#"):
    for c in ("%", "_", "/"):
        query = query.replace(c, "{}{}".format(escape, c))
    return query


[docs]class Manager(object):
    """ """

    def __init__(self, model_klass, context):
        self.model = model_klass
        self.context = context
        self.engine = context.engine

[docs]    def from_result_proxy(self, proxy, result):
        """Creates a new instance of the model given
        an instance of :py:class:`sqlalchemy.engine.ResultProxy`"""
        if not result:
            return None

        data = dict(zip(proxy.keys(), result))
        return self.model(engine=self.engine, **data)


    def many_from_result_proxy(self, proxy):
        Models = partial(self.from_result_proxy, proxy)
        return list(map(Models, proxy.fetchall()))

[docs]    def create(self, **data):
        """Creates a new model and saves it to MySQL"""
        colmeta = getattr(self.model, "__columns__", {})
        cols = colmeta.keys()
        if "uuid" in cols and "uuid" not in data:
            data["uuid"] = uuid4().hex

        instance = self.model(engine=self.engine, **data)
        return instance.save()


[docs]    def get_or_create(self, **data):
        """Tries to get a model from the database that would match the
        given keyword-args through :py:meth:`Manager.find_one_by`. If not
        found, a new instance is created in the database through
        :py:meth:`Manager.create`"""
        instance = self.find_one_by(**data)
        if not instance:
            instance = self.create(**data)

        return instance


[docs]    def generate_query(self, order_by=None, limit_by=None, offset_by=None, **kw):
        """Queries the table with the given keyword-args and
        optionally a single order_by field."""
        query = self.model.table.select()
        for field, value in kw.items():
            if callable(value):
                value = value()

            if hasattr(self.model.table.c, field):
                query = query.where(getattr(self.model.table.c, field) == value)
            elif "__" in field:
                field, modifier = field.split("__", 1)
                f = getattr(self.model.table.c, field)
                if modifier == "startswith":
                    query = query.where(f.startswith(value))
                elif modifier == "contains":
                    contains = f.contains(escape_query(value), escape="#")
                    query = query.where(contains)
                else:
                    msg = '"{}" is in invalid query modifier.'.format(modifier)
                    raise InvalidQueryModifier(msg)
            else:
                msg = 'The field "{}" does not exist.'.format(field)
                raise InvalidColumnName(msg)

        if isinstance(limit_by, (float, int)):
            query = query.limit(limit_by)

        if isinstance(offset_by, (float, int)):
            query = query.offset(offset_by)

        # Order the results
        db_order = db.desc
        if order_by:
            if order_by.startswith("+"):
                order_by = order_by[1:]
                db_order = db.asc
            elif order_by.startswith("-"):
                order_by = order_by[1:]

        query = query.order_by(
            db_order(getattr(self.model.table.c, order_by or self.model.get_pk_name()))
        )

        return query


    def prepare_where_clause(self, *expressions, **kwargs):
        order_by = kwargs.pop("order_by", None)
        table = self.model.table
        query = table.select()
        for exp in expressions:
            query = query.where(exp)

        if isinstance(order_by, tuple):
            query = query.order_by(*order_by, **kwargs)
        elif order_by is not None:
            raise TypeError(
                "order_by must be a tuple of SQLAlchemy columns optionally wrapped in asc/desc modifiers"
            )

        return query

    def where_many(self, *expressions, **kwargs):
        query = self.prepare_where_clause(*expressions, **kwargs)
        return self.many_from_query(query)

    def where_one(self, *expressions, **kwargs):
        query = self.prepare_where_clause(*expressions, **kwargs)
        return self.one_from_query(query)

[docs]    def query_by(self, **kwargs):
        """This method is used internally and is not consistent with the other
        ORM methods by not returning a model instance."""
        query = self.generate_query(**kwargs)
        return self.query(query)


    def query(self, query):
        with self.engine.begin() as conn:
            proxy = conn.execute(query)

        return proxy

    def many_from_query(self, query):
        with self.engine.begin() as conn:
            proxy = conn.execute(query)
        return self.many_from_result_proxy(proxy)

    def one_from_query(self, query):
        with self.engine.begin() as conn:
            proxy = conn.execute(query)
        return self.from_result_proxy(proxy, proxy.fetchone())

[docs]    def find_one_by(self, **kw):
        """Find a single model that could be found in the database and
        match all the given keyword-arguments"""
        proxy = self.query_by(**kw)
        return self.from_result_proxy(proxy, proxy.fetchone())


[docs]    def find_by(self, **kw):
        """Find a list of models that could be found in the database
        and match all the given keyword-arguments"""
        proxy = self.query_by(**kw)
        Models = partial(self.from_result_proxy, proxy)
        return list(map(Models, proxy.fetchall()))


[docs]    def all(self, limit_by=None, offset_by=None, order_by=None):
        """Returns all existing rows as Model"""
        return self.find_by(
            limit_by=limit_by,
            offset_by=offset_by,
            order_by=order_by,
        )


[docs]    def total_rows(self, field_name=None, **where):
        """Gets the total number of rows in the table"""
        field_name = field_name or self.model.get_pk_name()
        query = self.model.table.count()

        for key, value in where.items():
            field = getattr(self.model.table.c, key, sentinel)
            if field is not sentinel:
                query = query.where(field == value)

        with self.engine.begin() as conn:
            proxy = conn.execute(query)

        return proxy.scalar()


    def get_connection(self):
        return self.engine.connect()





          

      

      

    

  

    
      
          
            
  Source code for chemist.models

# -*- coding: utf-8 -*-
from six.moves import builtins as __builtin__
from six import PY2

import re

import nacl.secret
import nacl.utils
import inspect
import datetime
import logging
from decimal import Decimal
from collections import OrderedDict
from six import with_metaclass
import dateutil.parser

from chemist.orm import ORM
from chemist.orm import get_engine
from chemist.orm import format_decimal

from chemist.managers import Manager
from chemist.serializers import json
from chemist.exceptions import FieldTypeValueError
from chemist.exceptions import MultipleEnginesSpecified
from chemist.exceptions import EngineNotSpecified
from chemist.exceptions import InvalidColumnName
from chemist.exceptions import InvalidModelDeclaration


logger = logging.getLogger(__name__)

if PY2:
    string_types = (basestring,)
else:
    string_types = (str,)


def try_json_deserialize(value, silent=False):
    try:
        return json.loads(value)
    except Exception:
        if not silent:
            logger.warning("could not JSON deserialize value {}".format(value))

    return value


[docs]class Model(with_metaclass(ORM, object)):
    """Super-class of active record models.

    **Example:**

    ::

      class BlogPost(Mode):
          table = db.Table(
              'blog_post',
              metadata,
              db.Column('id', db.Integer, primary_key=True),
              db.Column('title', db.Unicode(200), nullable=False),
              db.Column('slug', db.Unicode(200), nullable=False),
              db.Column('content', db.UnicodeText, nullable=False),
         )

          def preprocess(self, data):
              # always derive slug from title
              data['slug'] = slugify(data['title'])
              return data
    """

    manager = Manager

    @classmethod
    def using(cls, engine=None):
        if engine is None:
            engine = get_engine()

        elif isinstance(engine, string_types):
            engine = get_engine(uri=engine)

        return cls.manager(cls, engine)

    @classmethod
    def objects(cls):
        return cls.using(None)

    create = classmethod(lambda cls, **data: cls.using(None).create(**data))
    get_or_create = classmethod(
        lambda cls, **data: cls.using(None).get_or_create(**data)
    )
    query_by = classmethod(
        lambda cls, order_by=None, **kw: cls.using(None).query_by(
            order_by=order_by, **kw
        )
    )
    find_one_by = classmethod(lambda cls, **kw: cls.using(None).find_one_by(**kw))
    find_by = classmethod(lambda cls, **kw: cls.using(None).find_by(**kw))
    all = classmethod(lambda cls, **kw: cls.using(None).all(**kw))
    total_rows = classmethod(lambda cls, **kw: cls.using(None).total_rows(**kw))
    get_connection = classmethod(lambda cls, **kw: cls.using(None).get_connection())
    many_from_query = classmethod(
        lambda cls, query: cls.using(None).many_from_query(query)
    )
    one_from_query = classmethod(
        lambda cls, query: cls.using(None).one_from_query(query)
    )
    where_many = classmethod(
        lambda cls, *args, **kw: cls.using(None).where_many(*args, **kw)
    )
    where_one = classmethod(
        lambda cls, *args, **kw: cls.using(None).where_one(*args, **kw)
    )

    def __init__(self, engine=None, **data):
        """A Model can be instantiated with keyword-arguments that
        have the same keys as the declared fields, it will make a new
        model instance that is ready to be persited in the database.

        DO NOT overwrite the __init__ method of your custom model.

        There are 2 possibilities of customization of your model in
        construction time:

        * Implement a `preprocess(self, data)` method in your model,
        this method takes the dictionary that has the
        keyword-arguments given to the constructor and should return a
        dictionary with that data "post-processed" This ORM provides
        the handy optional method `initialize` that is always called
        in the end of the constructor.

        * Implement the `initialize(self)` method that will be always
          called after successfully creating a new model instance.
        """
        Model = self.__class__
        module = Model.__module__
        name = Model.__name__
        columns = self.__columns__

        for key, value in data.items():
            data[key] = self.decrypt_attribute(key, value)

        preprocessed_data = self.preprocess(data)

        if not isinstance(preprocessed_data, dict):
            raise InvalidModelDeclaration(
                "The model `{0}` declares a preprocess method but "
                "it does not return a dictionary!".format(name)
            )

        self.__data__ = preprocessed_data

        self.engine = engine

        for k, v in data.items():
            if k not in self.__columns__:
                msg = "{0} is not a valid column name for the model {2}.{1} ({3})"
                raise InvalidColumnName(
                    msg.format(k, name, module, sorted(columns.keys()))
                )

            if callable(v):
                v = v()

            setattr(self, k, v)

        self.initialize()

    def __repr__(self):
        return "<{0} {1}={2}>".format(
            self.__class__.__name__, self.get_pk_name(), self.get_pk_value()
        )

[docs]    def preprocess(self, data):
        """Placeholder for your own custom preprocess method, remember
        it must return a dictionary.

        ::

          class BlogPost(Mode):
              table = db.Table(
                  'blog_post',
                  metadata,
                  db.Column('id', db.Integer, primary_key=True),
                  db.Column('title', db.Unicode(200), nullable=False),
                  db.Column('slug', db.Unicode(200), nullable=False),
                  db.Column('content', db.UnicodeText, nullable=False),
             )

              def preprocess(self, data):
                  # always derive slug from title
                  data['slug'] = slugify(data['title'])
                  return data
        """
        return data


    def get_encryption_box_for_attribute(self, attr):
        keymap = dict(getattr(self, "encryption", None) or {})
        if attr not in keymap:
            return

        key = keymap[attr]

        box = nacl.secret.SecretBox(key)
        return box

    def encrypt_attribute(self, attr, value):
        box = self.get_encryption_box_for_attribute(attr)
        if not box:
            return value

        nonce = nacl.utils.random(nacl.secret.SecretBox.NONCE_SIZE)
        return box.encrypt(str(value), nonce)

    def decrypt_attribute(self, attr, value):
        box = self.get_encryption_box_for_attribute(attr)
        if not box:
            return value

        try:
            return box.decrypt(value)
        except ValueError:
            return value

    def serialize_value(self, attr, value):
        col = self.table.columns[attr]
        if col.default and not value:
            if col.default.is_callable:
                value = col.default.arg(value)
            else:
                value = col.default.arg

        if isinstance(value, Decimal):
            return format_decimal(value)

        date_types = (datetime.datetime, datetime.date, datetime.time)
        if isinstance(value, date_types):
            return value.isoformat()

        if not value:
            return value

        data_type = self.__columns__.get(attr, None)
        builtins = list(dict(inspect.getmembers(__builtin__)).values())
        builtins.extend([Decimal])

        if col.primary_key and not value:
            return value

        if data_type and not isinstance(value, data_type) and data_type in builtins:
            try:
                return data_type(value)
            except TypeError as e:
                raise FieldTypeValueError(self, attr, e)

            except ValueError as e:
                raise FieldTypeValueError(self, attr, e)

        return value

    def deserialize_value(self, attr, value):
        value = self.decrypt_attribute(attr, value)

        date_types = (datetime.datetime, datetime.date)

        kind = self.__columns__.get(attr, None)
        if issubclass(kind, date_types) and not isinstance(value, kind) and value:
            return dateutil.parser.parse(value)

        return value

    def __setattr__(self, attr, value):
        if attr in self.__columns__:
            self.__data__[attr] = self.deserialize_value(attr, value)
            return

        return super(Model, self).__setattr__(attr, value)

[docs]    def to_dict(self):
        """pre-serializes the model, returning a dictionary with
        key-values.

        This method can be overwritten by subclasses at will.

        **Example:**

        ::

          >>> post = BlogPost.create(title='Some Title', content='loren ipsum')
          >>> post.to_dict()
          {
            'id': 1,
            'title': 'Some Title',
            'slug': 'some-title',
          }
        """
        return self.serialize()


[docs]    def serialize(self):
        """pre-serializes the model, returning a dictionary with
        key-values.

        This method is use by the to_dict() and only exists as a
        separate method so that subclasses overwriting `to_dict` can
        call `serialize()` rather than `super(SubclassName,
        self).to_dict()`
        """

        keys = list(self.__columns__.keys())
        return dict(
            [
                (k, self.serialize_value(k, self.__data__.get(k)))
                for k in self.__columns__.keys()
            ]
        )


[docs]    def to_insert_params(self):
        """utility method used internally to generate a dict with all the
        serialized values except primary keys.

        **Example:**

        ::

          >>> post = BlogPost.create(title='Some Title', content='loren ipsum')
          >>> post.to_insert_params()
          {
            'title': 'Some Title',
            'slug': 'some-title',
          }

        """
        pre_data = Model.serialize(self)
        data = OrderedDict()

        for k, v in pre_data.items():
            data[k] = self.encrypt_attribute(k, v)

        primary_key_names = [x.name for x in self.table.primary_key.columns]
        keys_to_pluck = (
            list(filter(lambda x: x not in self.__columns__, data.keys()))
            + primary_key_names
        )

        # not saving primary keys, let's let the SQL backend to take
        # care of auto increment.

        # if we need fine tuning and allow manual primary key
        # definition, just go ahead and change this code and it's
        # tests :)
        for key in keys_to_pluck:
            data.pop(key)

        return data


[docs]    def to_json(self, indent=None, sort_keys=True, **kw):
        """Grabs the dictionary with the current model state returned
        by `to_dict` and serializes it to JSON"""
        data = self.to_dict()
        return json.dumps(data, indent=indent, sort_keys=sort_keys, **kw)


    def __getattr__(self, attr):
        try:
            return object.__getattribute__(self, attr)
        except AttributeError:
            columns = list(self.__columns__.keys())
            if attr in columns:
                value = self.__data__.get(attr, None)
                return self.serialize_value(attr, value)

[docs]    def delete(self):
        """Deletes the current model from the database (removes a row
        that has the given model primary key)
        """

        self.pre_delete()

        conn = self.get_engine().connect()

        result = conn.execute(
            self.table.delete().where(
                getattr(self.table.c, self.get_pk_name()) == self.get_pk_value()
            )
        )

        self.post_delete()
        return result


[docs]    def pre_delete(self):
        """called right before executing a deletion.
        This method can be overwritten by subclasses in order to take any domain-related action
        """


[docs]    def post_delete(self):
        """called right after executing a deletion.
        This method can be overwritten by subclasses in order to take any domain-related action
        """


    @property
    def is_persisted(self):
        """boolean property that returns **True** if the primary key is set.
        This property **does not perform I/O against the database**
        """
        return self.get_pk_name() in self.__data__.keys()

    def get_engine(self, input_engine=None):
        if not self.engine and not input_engine:
            raise EngineNotSpecified(
                "You must specify a SQLAlchemy engine object in order to "
                "do operations in this model instance: {0}".format(self)
            )
        elif self.engine and input_engine:
            raise MultipleEnginesSpecified(
                "This model instance has a SQLAlchemy engine object already. "
                "You may not save it to another engine."
            )

        return self.engine or input_engine

[docs]    def save(self, input_engine=None):
        """Persists the model instance in the DB.
        It takes care of checking whether it already exists and should be just updated or if a new record should be created.
        """
        self.pre_save()

        engine = self.get_engine(input_engine)
        conn = engine.connect()
        transaction = conn.begin()
        primary_key_column_name = self.get_pk_name()
        mid = self.__data__.get(primary_key_column_name, None)
        try:
            if mid is None:
                values = self.to_insert_params()
                res = conn.execute(self.table.insert().values(**values))

                primary_keys = {primary_key_column_name: res.inserted_primary_key[0]}
                self.set(**dict(primary_keys))
                self.set(**dict(res.last_inserted_params()))
            else:
                res = conn.execute(
                    self.table.update()
                    .values(**self.to_insert_params())
                    .where(self.get_pk_col(primary_key_column_name) == mid)
                )
                newdata = res.last_updated_params()
                for k in list(newdata.keys()):
                    if k.endswith("_1"):
                        newdata[k[:-2]] = newdata.pop(k)

                self.set(**dict(newdata))
        except Exception:
            logger.error("failed for %s", engine)
            raise

        transaction.commit()
        # transaction.flush()
        conn.close()
        self.post_save(transaction)

        return self


[docs]    def pre_save(self):
        """called right before executing a save.
        This method can be overwritten by subclasses in order to take any domain-related action
        """


[docs]    def post_save(self, transaction):
        """called right after executing a save.
        This method can be overwritten by subclasses in order to take any domain-related action
        """


[docs]    def refresh(self):
        """updates the current record with fresh values retrieved by
        :py:meth:`find_one_by` and also returns a brand new instance.

        .. note:: any unsaved changes in the model will be lost upon
                  calling this method.

        """
        params = {}
        params[self.get_pk_name()] = self.get_pk_value()
        new = self.find_one_by(**params)
        self.set(**new.__data__)
        return new


[docs]    def set(self, **kw):
        """Sets multiple fields, does not perform a save operation"""
        cols = self.__columns__.keys()
        pk_regex = re.compile(r"^{}_\d+$".format(self.get_pk_name))

        for name, value in kw.items():
            if pk_regex.match(name):
                continue

            if name not in cols:
                raise InvalidColumnName("{0}.{1}".format(self, name))
            setattr(self, name, value)
            self.__data__[name] = value

        return self


[docs]    def update_and_save(self, **kw):
        """Sets multiple fields then saves them"""
        updated = self.set(**kw)
        return updated.save()


[docs]    def get(self, name, fallback=None):
        """Get a field value from the model"""
        return self.__data__.get(name, fallback)


[docs]    def initialize(self):
        """Dummy method to be optionally overwritten in the subclasses.
        Gets automatically called once a model instance is constructed.
        """


    def __eq__(self, other):
        """Just making sure models are comparable to each other"""

        matches_pk = all(
            [
                type(self) == type(other),
                self.get_pk_name() == other.get_pk_name(),
                self.get_pk_value(),
                other.get_pk_value(),
            ]
        )
        if matches_pk:
            return self.get_pk_value() == other.get_pk_value()

        keys = set(list(self.__data__.keys()) + list(other.__data__.keys()))

        return all(
            [
                self.__data__.get(key) == other.__data__.get(key)
                for key in keys
                if key != self.get_pk_name()
            ]
        )

    @classmethod
    def get_pk_name(cls):
        for name, col in cls.table.c.items():
            if col.primary_key:
                return name

    def get_pk_value(cls):
        return getattr(cls, cls.get_pk_name())

    @classmethod
    def get_pk_col(cls, name):
        return getattr(cls.table.c, name)





          

      

      

    

  

    
      
          
            
  Source code for chemist.orm

# -*- coding: utf-8 -*-
# flake8: noqa

from __future__ import unicode_literals
import os
import warnings
from six.moves import builtins as __builtin__
import logging
import uuid
import inspect
import dateutil.parser
import datetime
from uuid import uuid4
from functools import partial
from decimal import Decimal
from collections import OrderedDict
import sqlalchemy as db
from sqlalchemy import (
    create_engine,
    MetaData,
)
from sqlalchemy import Numeric


MODEL_REGISTRY = OrderedDict()
MODELS_BY_TABLE = OrderedDict()

format_decimal = lambda num: '{0:.2f}'.format(num)
logger = logging.getLogger(__name__)



[docs]class Monetary(Numeric):
    def __init__(self):
        super().__init__(precision=10, scale=2)



def generate_uuid():
    return bytes(uuid4().hex)

def now():
    return datetime.datetime.utcnow()


def DefaultForeignKey(field_name, parent_field_name,
                      ondelete='CASCADE', nullable=False, **kw):
    return db.Column(field_name, db.Integer,
                     db.ForeignKey(parent_field_name, ondelete=ondelete),
                     nullable=nullable, **kw)


def PrimaryKey(name='id'):
    return db.Column(name, db.Integer, primary_key=True)

def AutoUUID(name='uuid'):
    return db.Column(name, db.String(32), default=generate_uuid)

def is_builtin_model(target):
    return target.__module__.startswith('chemist.') and target.__name__ in ('ORM', 'Model')


[docs]class ORM(type):
    """metaclass for :py:class:`chemist.models.Model`
    """

    def __init__(cls, name, bases, attrs):
        if is_builtin_model(cls):
            return

        if not is_builtin_model(cls) and not hasattr(cls, 'table'):
            raise TypeError('{} must have a table attribute defined at the class level'.format(cls))


        columns = {c.name: c.type.python_type
                           for c in cls.table.columns}
        cls.__columns__ = columns
        attrs['__columns__'] = columns
        ORM.register_model_class(cls, columns)

        super(ORM, cls).__init__(name, bases, attrs)


    @staticmethod
    def determine_model_identity(cls):
        return '.'.join([cls.__module__, cls.__name__])

    @staticmethod
    def register_model_class(cls, columns):
        class_id = ORM.determine_model_identity(cls)
        MODEL_REGISTRY[class_id] = columns
        MODELS_BY_TABLE[cls.table.name] = cls
        return cls

    @staticmethod
    def get_columns_for_model_class(cls):
        class_id = ORM.determine_model_identity(cls)
        return MODEL_REGISTRY.get(class_id, {}) or {}

    @staticmethod
    def get_columns_for_model_instance(instance):
        return ORM.get_columns_for_model_class(instance.__class__)

    @staticmethod
    def get_model_class_for_table_name(name):
        return MODELS_BY_TABLE.get(name)



[docs]class Context(object):
    """Context is a system component that keeps track of multiple engines,
    switch between them and manage their lifecycle.

    It also provides a :py:class:`sqlalchemy.MetaData` instance that is automatically bound to

    Its purpose is to leverage quicky swapping the engine between "unit" tests.
    """
    def __init__(self, default_uri=None):
        self.default_uri = default_uri or os.getenv('CHEMIST_SQLALCHEMY_URI')
        self.engines = OrderedDict()
        self.metadata = MetaData()

    def set_default_uri(self, uri):
        self.default_uri = uri
        self.metadata.bind = self.get_default_engine()
        return self.metadata

    def get_or_create_engine(self, uri, *args, **kwargs):
        engine = self.engines.get(uri, self.engines.get(uri)) or create_engine(uri, **kwargs)
        self.engines[uri] = engine
        return engine

    @property
    def engine(self):
        return self.get_default_engine()

    def get_engine(self, uri=None):
        if self.uri:
            return self.get_or_create_engine(uri)

        return self.get_default_engine()

    def get_default_engine(self):
        return self.get_or_create_engine(self.default_uri)

    def DefaultTable(self, name, *fields):
        options = dict(
            # mysql_engine='InnoDB',
            # mysql_charset='utf8',
            # mysql_key_block_size="1024",
        )
        table = db.Table(
            name,
            self.metadata,
            *fields,
            **options
        )
        return table



default_context = Context()

metadata = default_context.metadata
get_or_create_engine = default_context.get_or_create_engine
DefaultTable = default_context.DefaultTable


def get_first_available_engine():
    for engine in filter(bool, default_context.engines.values()):
        return engine

def get_engine(uri=None, key=None):
    if not uri:
        return default_context.get_default_engine()

    if key:
        warnings.warn("{} will be deprecated in the next minor version of chemist. Pass a key for a Context instead".format(key), DeprecationWarning)

    return get_or_create_engine(uri=uri)


def set_default_uri(uri):
    default_context.set_default_uri(uri)
    return default_context.get_default_engine()
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