ORM 7?27?7977

Tabnunua 3To Knacc ¢ TpeboBaHUAMM:

e [loToMOK 06beKTa, Bo3Bpalaemoro pyHkumen declarative_base

e BkntoyaeT _tablename__ ¢ nmeHem Tabauupbl

e BkntoyvaeT 1+ aTpubyTos, asasatowmxca obbekTom Column

e [py onpepeneHnn He BKAOYaeT UMa ctonbua B KOHCTpykTope Column, nma ctonbua =
nmsa atpmnbyTa

e 14+ aTpubyTOB OnpenensaoT NepBUYHbINA KJIHOY

o table args_cBoncTBa Tabnuubl (orpaHnyeHus,...)

from sqlalchemy import Table, Column, Integer, String

from sqlalchemy.ext.declarative import declarative base

aod

[Base = declarative base()

a

[Jclass Cookie(Base):

0g__tablename = 'cookies'

00__table args = (CheckConstraint('quantity >= 0', name='quantity positive'),)

O0cookie id = Column(Integer(), primary_ key=True)
J0cookie name = Column(String(50), index=True)

Odquantity = Column(Integer())

Co3paHue Tabnuy

from sqlalchemy import create engine

from dataclasses import Base

engine = create_engine(...)

Base.metadata.create all(engine)

OrpaHuyeHus

__table args = (ForeignKeyConstraint(['id'], ['other table.id']), CheckConstraint(unit cost

>= 0.00', name='unit cost positive'))



BHeluHue cBA3M
e Onpepnensietca ctonbeu c ForeignKey
e OnpepenseTcsa AonosHUTEeNbHbIN aTpUbyYT C relationship n Heobs3aTenbHbIM backref

e Mpun onpeaeneHun backref, relationship 6yneT onpeaeneH B ykazaHHOM KJlacce C
yKa3aHHbIM UMEHEM.

OavH K OgHOMY:

cookie = relationship("Cookie", uselist=False)

OOVH KO MHOTUM:

user = relationship("User", backref=backref('orders'))

Ha cebs (mnepeBo) - HEOOHO3HAYHOE pELLEHME.

class Employee(Base):

[ tablename = 'employees'

Jid = Column(Integer(), primary_ key=True)

Omanager_id = Column(Integer(), ForeignKey('employees.id'))
Oname = Column(String(255), nullable=False)

Omanager = relationship("Employee", backref=backref('reports'), remote side=[id])

Ceccumn
B ORM pexume, ceccns ynakoBbiBaeT

e coeauHeHue ¢ B[] 4yepes engine 1 NpenoCTaBASET CJIOBapb 06BEKTOB, 3arPy>XKEHHbIX
4yepes Ceccuto UM acCoLMMPOBAHHbIX C ceccren
e TPaAH3aKLUKN, KOTOPbIE OTKPbIThHI 4O KOMMUTA CECCUU

ITO MOXoXKasa Ha X3LWW-CUCTEMY, COCTOSALLYIO N3 cnucka 06bekToB, Tabauy n kaoyen. Ceccnsa
co3gaeTca Yyepes sessionmaker, oanH pa3. CoeanHsieTcsa ¢ 6a3om B MOMEHT HEOBXOAMMOCTH

from sqlalchemy import create engine

from sqlalchemy.orm import sessionmaker

engine = create _engine('sqlite:///:memory:"')
Session = sessionmaker(bind=engine)

session = Session()

CocToAAHNA 06beKTa B ceccun:



Transient O6beKT He B ceccun 1 He B B/

Pending 06bekT gobasneH B ceccuto add(), Ho He flush nnn commit
Persistent O61BbeKT B ceCCUU MMeEET CBSA3aHHY0 3anuncb B B,
Detached O61beKkT bonblUe He B ceccuu, Ho B Bl ecTb

COOTBETCTBYHOLWasd 3anncb

Modified O6bekT nsmMeHeH

[MpoCcMOTp COCTOAHUA:

from sqlalchemy import inspect

insp = inspect(cc_cookie)

OTKAoYeHne obbekTa OT Ceccuun:

session.expunge(cc_cookie)

npOCMOTp Crnncka anI/I6yTOB M BbISCHEHME, 4YTO BbINO MO)J,VICI;)I/ILI,I/IpOBaHO

for attr, attr _state in insp.attrs.items():

Jif attr state.history.has changes():

O0print('{}: {}'.format(attr, attr state.value))
O0print('History: {}\n'.format(attr state.history))

JoGaBneHne paHHbIX

Co3pnaeM 0bbeKT kacca, AobaBnasieM B CECCU0 U KOMMUTUM. MHo>KecTBeHHOe fnobaBneHue
OaHHbIX:

dcc

Cookie(...)

Cookie(...)

mcc
session.add(dcc)
session.add(mcc)

session. flush()

flush: He BbINONHAET KOMMUT K HE 3aBepLUaeT TPaH3aKUMIO, HO nMosiyvaeT id. [oTOM HY>KHO B
npepenax ceccnu caenatb commit. Commit B npepnesiax 4y»xom ceccuu He BauvsaeT. Janblie
MO>XHO MCMNOJIb30BaTb 06BHEKT.

Ecnn gmanblie He HY>XHO BbIMOJIHATL ornepaunu obbekTamu:

session.bulk save objects([dcc,mcc])

session.commit()



MonyyeHue paHHbIX

all() BCe

first() BO3BpaLLAET 04HY 3anuncb €C/iM OHa eANHCTBEHHANA U
3aKpblBaeT coenHeHne

one() BO3BpaLlLL@EeT 04HY 3anucCb 1 OCTABNSET COeQNHEHME.
AKKypaTHO!
scalar() BO3BpaLlLAET 0A4HO 3HAYEHME ec/In pe3ysbTaT 3arnpoca

ofHa CTpoKa C oaHUM cTonbuom

cookies = session.query(Cookie).all()

print(cookies)

Ecnn ncnonb3oBaThk Yepes utepatop, To 6e3 all:

for cookie in session.query(Cookie):

print(cookie)

MNMonyyeHne onpenenieHHbIX CToN6L0B:

cookies = session.query(Cookie.cookie id).all()

CopTupoBKa:

session.query(Cookie).order by(Cookie.quantity).all()

.order_by(desc(Cookie.quantity))

OrpaHunyeHuns Yyepes cpesbl nam .limit(2)

BcTpoeHHble yHKUUN:

from sqlalchemy import func
inv_count = session.query(func.sum(Cookie.quantity)).scalar()
print(inv_count)

rec_count = session.query(func.count(Cookie.cookie name)).first()

MeTkun: MOXXHO 0o6aBnTb ANa ganbHenwero obpalieHns

rec_count = session.query(func.count(Cookie.cookie name).label('inventory count')).first()

print(rec_count.inventory count)

duneTpaynd



record session.query(Cookie).filter(cookie name=='chocolate chip').first()
record = session.query(Cookie).filter by(cookie name='chocolate chip').first()
query = session.query(Cookie).filter(Cookie.cookie name.like('Sschocolate%'))

query = session.query(Cookie).filter(Cookie.quantity > 23, Cookie.unit cost < 0.40)

3MeHeHMe CTPOK Npu BbiBOAE

results = session.query(Cookie.cookie name, 'SKU-' + Cookie.cookie sku).all()
query = session.query(Cookie.cookie name,
cast((Cookie.quantity * Cookie.unit cost),

Numeric(12,2)).label('inv_cost'))

Join:

query = session.query(Order.order _id, User.username)

results = query.join(User).all()

query session.query(User.username, func.count(Order.order_id))

query = query.outerjoin(Order).group_by(User.username)

Group:

session.query(User.username, func.count(Order.order_id))

query

query = query.outerjoin(Order).group by(User.username)

Cblpble 3anpochbl

from sqlalchemy import text

query = session.query(User).filter(text("username='cookiemon'"))

OOHoOBJNIeHUe AaHHbIX

Yepes o0bbekT

query = session.query(Cookie)
cc_cookie = query.filter(Cookie.cookie name == "chocolate chip").first()
cc_cookie.quantity = cc_cookie.quantity + 120

session.commit()

Yepe3 meTon update



query = session.query(Cookie)
query = query.filter(Cookie.cookie name == "chocolate chip")

query.update({Cookie.quantity: Cookie.quantity - 20})

YnaneHue

session.delete(dcc_cookie)

session.commit()

UcknoyeHun

from sqlalchemy.orm.exc import MultipleResultsFound
try:

Oresults = session.query(Cookie).one()

except MultipleResultsFound as error:

Oprint('We found too many cookies... is that even possible?')

TpaH3aKuum

B ORM TPpaH3aKund co3gaeTcqad aBTOMaTU4YeCKU OO o4epedgHOro KOMMNUTa.

session.add(order)

try:

[Jsession.commit ()

except IntegrityError as error:

[Jsession.rollback()

MpumMmep CTPYKTYpPUpPOBaHUA

db.py

from datetime import datetime
from sqlalchemy import (MetaData, Table, Column, Integer, Numeric, String,
DateTime, ForeignKey, Boolean, create engine)

class DataAccesslLayer:

connection = None

engine = None

conn_string = None

metadata = MetaData()

cookies = Table('cookies"',

metadata,



Column('cookie id', Integer(), primary_key=True),
Column('cookie name', String(50), index=True),
Column('cookie recipe url', String(255)),
Column('cookie sku', String(55)),
Column('quantity', Integer()),

Column('unit cost', Numeric(12, 2))

0oo
def db _init(self, conn string):
self.engine = create engine(conn string or self.conn string)
self.metadata.create all(self.engine)
self.connection = self.engine.connect()

dal = DataAccessLayer()

app.py

from db import dal

from sqlalchemy.sql import select

def get orders by customer(cust name, shipped=None, details=False):
columns = [dal.orders.c.order _id, dal.users.c.username, dal.users.c.phonel
joins = dal.users.join(dal.orders)
if details:
columns.extend([dal.cookies.c.cookie name,
dal.line items.c.quantity,
dal.line items.c.extended cost])
joins = joins.join(dal.line items).join(dal.cookies)
cust orders = select(columns)
cust orders = cust orders.select from(joins).where(
dal.users.c.username == cust name)
if shipped is not None:
cust orders = cust orders.where(dal.orders.c.shipped == shipped)

return dal.connection.execute(cust orders).fetchall()

test.py

import unittest

class TestApp(unittest.TestCase):

[J@aclassmethod



def setUpClass(cls):
dal.db _init('sqlite:///:memory:"')
i
[(def test one(self):
Odres = get orders by customer('', False)

O0self.assert equal(res, [1)
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