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e [lpyMep npoekTa




Sqglalchemy

YcTaHOBKa
Anpo

pip install sqlalchemy

Opaneep ona postgres, mysql

pip install psycopg2
pip install psycopg2-binary

pip install pymysql

MopkniovyeHue

from sqlalchemy import create engine

engine = create_engine('postgresql+psycopg2://username:password@localhost:5432/mydb")

engine = create _engine('mysql+pymysql://cookiem:chip@mysql@l.com/cookies', pool recycle=3600)
engine = create engine('sqlite:///cookies.db"')

engine2 = create engine('sqlite:///:memory:")

[lon. Kn4mn Yepes 3ansaTyo:

echo 6yneso. Jlor 3anpocos. No-ymon4yaHuio False.
encoding cTpoka. No-ymonyanuio utf-8

isolation_level YPOBEHb N30AALUN

pool_recycle YNCII0 CEeKYHA OJ15 NepenofKtYeHNs, KenaTeabHO

BbICTaBnATb 3600. Mpu paboTe ¢ mysql coeanHeHne
MOXKeT BbITb aKTUBHbLIM 0 4 YacoB.

Co3pgaHuve engine He co3faeT PakKTUYECKOro coeanHeHms c .

connection = engine.connect()

Cbipon 3anpoc:

result = connection.execute("select * from orders").fetchall()

CTpykTypa pbpeaMBOpKa
Tabnuuybl -> MetaData -> Engine -> Dialect -> DB



MetaData: 06beKkT, B KOTOPOM Tabnunubl, NHAEKCHI, ...

e MoXeT nony4yaTb MHPOPMALMIO O CYLLEeCTBYIOWNX cenyac cyuHocTax B b

e Mo)XeT XpaHUTb Wab/IoHbl NMEHOBaHNA MHOEKCOB N OrpaHnYeHnn (constraint). T e nepes
Ha4YaJloM NpoekTa fgobaBnAeTcs HaCTPOMNKa UMEeHOBaHWUA, 3aTEM NPK CO3aaHUN/yoaneHnmn
BCE OK. 3TO C/IoBapb OrpaHnyeHune:wabnoH

OrpaHuMyYeHue Uiam UHAOEKC OnucaHue
iX 00bIYHbIN NHAEKC
uq YHUKaNbHbIA MHOEKC
ck OrpaHnyeHne NpPoBepPKMn
fk foreign-knto4
pk primary-kJio4

from sqlalchemy import MetaData

convention = {

'all column names': lambda constraint, table: ' '.join([
column.name for column in constraint.columns.values()

1),

'ix': 'ix_ %(table name)s %(all column _names)s',
'ug': 'ugq_ %(table name)s %(all column names)s',
'ck': 'ck  %(table name)s %(all column names)s',

"fk': ('fk__%(table name)s %(all column names)s' 'S(referred table name)s'),
'pk': 'pk__%(table name)s'
}

metadata obj = MetaData(naming convention=convention)

e [losxkeH BbITb MHULUNANN3POBaH A0 obpalleHns K HeMy B Tabnumuyax
e /13HaYaNbHO NYCTON 06BEKT, MOXKHO WU BPYYHYIO 3aHECTU AaHHbIe, AN NONYYUTb U3
6a3bl.
e [Mony4vyeHne nHpopmaumm ob ogHom Tabavue nNo UMeHu
o Henb3a nony4nTb 0A4HOBPEMeEHHO aBe Tabnuubl. JInbo oaHa, nmbo Bcs H6a3a
o Henb3a (n ogHa Tabnnua, n 6a3a) nony4ntb orpaHudeHns (CONSTRAINT),
KOMMEHTapuun, TpUrrepbl, 3Ha4eHNa No yMo4aHMio. HoO MOXXHO Bpy4YHyto 0o6aBuTb
NaHHble. Ho Noxo>xe NpoLle UMNopTUpPoBaTb ONMCaAHME.

from sqlalchemy import ForeignKeyConstraint

album.append constraint(ForeignKeyConstraint(['ArtistId'], ['artist.ArtistId']))

o npu nony4yeHnn 6asbl, uMeHa Tabnuy c 6osbLION N ManeHbkKon BykBbl. T e
yOBanBaeTCA KOMYeCcTBO 06BbEKTOB.



engine = create engine(...)
metadata = MetaData()
cookie tbl = Table('cookies', metadata, autoload with=engine)
s = select(cookie tbl)
with engine.connect() as conn:
m = conn.execute(s)

print(m.keys())

e MonyyeHne nHpopmauunm obo Bcen base

from sqlalchemy import create engine, MetaData

engine = create engine(...)

metadata = MetaData()

metadata.reflect(bind=engine)

for table in metadata.sorted tables:
print(table.name)

#MoTOM nonyuntb 06bLEKT Tabnuupl:

mytable = metadata.tables['mytable']

e MNonyyeHne nHpopMauunm obo Bcen b6ase yepes ORM + Automap

from sqlalchemy.ext.automap import automap base

from sqlalchemy import create _engine

Base = automap base()

engine = create engine('sqlite:///Chinook Sqlite.sqlite')
Base.prepare(engine, reflect=True)

# DaHHble O Knaccax 3arpyXeHbl.

#HanpuMep Ona nosyyeHuMsa CrnMcka KaccoB:
Base.classes.keys()

Artist = Base.classes.Artist # co3paHue Knaccos

#BHewHne cBa3u - B cBoucTBe <related object> collection
artist = session.query(Artist).first()

for album in artist.album collection:

print('{} - {}'.format(artist.Name, album.Title))

Engine: CkpbiBaeT Ny NOAK/OYEHNN U ONANEKT.
Dialect: CkpbiBaeT feTann peanmsaumm B KOHKpeTHon base



Core: SQL B ynctom Bmnae
ORM: abcTpakuunnm

PaboTa c paHHbIMU
INSERT

BapwuaHT 1:

ins = cookies.insert().values(
cookie name="chocolate chip",
cookie recipe url="http://some.aweso.me/cookie/recipe.html",
cookie sku="CCO1",
quantity="12",
unit cost="0.50"
)
result = connection.execute(ins)

print(result.inserted primary key)

BapnaHT 2:

from sqlalchemy import insert
ins = insert(cookies).values(
cookie name="chocolate chip",
cookie recipe url="http://some.aweso.me/cookie/recipe.html",
cookie sku="CCO1",
quantity="12",
unit cost="0.50"

BapuaHT 3

ins = cookies.insert()
result = connection.execute(
ins,
cookie name='dark chocolate chip',
cookie recipe url='http://some.aweso.me/cookie/recipe dark.html'
cookie sku='CC02',
quantity='1",
unit cost='0.75"'
)

result.inserted primary key

BapnaHT 4

inventory list = [

{

~



‘cookie name': 'peanut butter',
'cookie recipe url': 'http://some.aweso.me/cookie/peanut.html’,
'cookie sku': 'PBO1',
'quantity': '24"',
‘unit cost': '0.25'

b
{
'cookie name': 'oatmeal raisin',
'cookie recipe url': 'http://some.okay.me/cookie/raisin.html’',
‘cookie sku': 'EWWOL1',
"quantity': '100°',
‘unit cost': '1.00'
}

]

result = connection.execute(ins, inventory list)
SELECT
BapuaHT 1

from sqlalchemy.sql import select
s = select([cookies])
rp = connection.execute(s)

results = rp.fetchall()

BapuaHT 2

s = cookies.select()
rp = connection.execute(s)

results = rp.fetchall()

BapuaHT 3

s = cookies.select()

rp = connection.execute(s)

for record in rp:
print(record.cookie name)

SELECT onpepneneHHbIX CTONOL OB

s = select([cookies.c.cookie name, cookies.c.quantity])

ORDERING

s = select([cookies.c.cookie name, cookies.c.quantity])



MpaAMasa copTMpPoBKa

s = s.order_by(cookies.c.quantity)

ObpaTHas copTMPOBKA

s = s.order _by(desc(cookies.c.quantity))

rp = connection.execute(s)

LIMITING
s = select([cookies.c.cookie name, cookies.c.quantity])
s = s.order by(cookies.c.quantity)
s = s.limit(2)

rp = connection.execute(s)

BcTpoeHHble hyHKUuU SQL
Cymma: func.sum

from sqlalchemy.sql import func
s = select([func.sum(cookies.c.quantity)])
rp = connection.execute(s)

print(rp.scalar())

KonunyecTso: func.count

s = select([func.count(cookies.c.cookie name)])
rp = connection.execute(s)

record = rp.first()

print(record.keys()) # kmoun MOryT ObiTb pa3Hble.

print(record.count 1)

Ha3BaHue cesoncTBa: label

s = select([func.count(cookies.c.cookie name).label('inventory count')])
rp = connection.execute(s)

record = rp.first()

print(record.keys())

print(record.inventory count)
WHERE
Nx MOXXHO KOMBMHMPOBaTb, ncnonb3yetca AND

s = select([cookies]).where(cookies.c.cookie name == 'chocolate chip')

rp = connection.execute(s)



BapunaHTbl MOANDUNKATOPOB:

o between(cleft, cright) 3HauyeHune cTtonbua mexnay cleft n cright

e concat(column_two) O6bvegnHeHue column n column_two

e distinct() HaxoOuT TONbKO YHUKabHbIe 3Ha4YeHns B cTonbue

e in_([list]) Tonbko ecnun 3Ha4yeHmna ctonbua B CNUCKe

e is (None) MNpoBepka Ha NycTble 3Ha4YeHUs

e contains(string) 3Ha4yeHue cTonbLa COOEPXKUT CTPOKY

e endswith(string) OkaH4YMBaeTCa CTPOKON, 3aBUCUT OT BonbLLNX BYKB
e like(string) 3aBmncuT oT BosbLUMX BYKB

e startswith(string) 3aBucuT oT 60nbINX ByKB

e ilike(string) He 3aBNCKT OT 6onbLUNX BYKB

e ECTb oTpuuaTenbHble MogngpumnkaTopbl not<method>, ncknoyeHune - meton isnot()

Mpumep onsa LIKE

s = select([cookies]).where(cookies.c.cookie name.like('%chocolate%'))
rp = connection.execute(s)
for record in rp.fetchall():

print(record.cookie name)

Moangunkauma nosy4eHHbIX AaHHbIX N0 Wabnony
BapuaHT 1: K Ka)xgoMy 3HayveHuto ctonbua

s = select([cookies.c.cookie name, 'SKU-' + cookies.c.cookie sku]) - pobaBut cTpoky 'SKU-'

BapuaHT 2: yepe3 yHKLMIO cast

from sqlalchemy import cast
s = select([cookies.c.cookie name,
cast((cookies.c.quantity * cookies.c.unit cost),
Numeric(12,2)).label('inv _cost')])
for row in connection.execute(s):

print('{} - {}'.format(row.cookie name, row.inv_cost))

Jlornueckue chbyHKLUUMU

from sqlalchemy import and , or , not
s = select([cookies]) .where(
and_(
cookies.c.quantity > 23,

cookies.c.unit cost < 0.40

N3BneyeHune paHHbIX



first row = results[0]
first row[1]
first row.cookie name

first row[cookies.c.cookie name]

IOnsa rp ecTb cnegytowne BapraHTbl, ogHako 6e3 limit() n3enekatTCca BCe AaHHble, 3aTeM 04Ha
CTpoOKa:

e first() - MepBas 3anNnCb N 3aKpbITUE COEAUHEHNS

e fetchone() - OgHa 3anncb 1 OCTaBASAET OTKPbITbIVM KYpCcop A5 nocaenyoLwmnx 3arnpocos

e scalar() - OgHO 3Ha4YeHMe ecnn 3anNpocC BO3BpaLLaeT OAHO 3HAYeHNe B OQHOW CTpoKe

e rp.keys() - cnmncok cTonbuoB

OOHOBJIeHUue JaHHbIX

from sqlalchemy import update

u update(cookies).where(cookies.c.cookie name == "chocolate chip")
u = u.values(quantity=(cookies.c.quantity + 120))

result = connection.execute(u)

YpnaneHuwe paHHbIX

from sqlalchemy import delete
u = delete(cookies).where(cookies.c.cookie name == "dark chocolate chip")

result = connection.execute(u)

JOIN

columns = [orders.c.order _id, users.c.username, users.c.phone,
cookies.c.cookie name, line items.c.quantity,
line items.c.extended cost]
cookiemon orders = select(columns)
cookiemon orders = cookiemon orders.select from(orders.join(users).join(
line items).join(cookies)).where(users.c.username ==
‘cookiemon')

result = connection.execute(cookiemon orders).fetchall()

OUTER JOIN
Onsa nonyyeHmnsa obpaTHOM CTaTUCTUKM

columns = [users.c.username, func.count(orders.c.order id)]
all orders = select(columns)

all orders.select from(users.outerjoin(orders))

all orders

all orders.group by(users.c.username)

all orders

result = connection.execute(all orders).fetchall()



EcTb nopgnepxka ALIAS
MpynnupoBKa paHHbIX

columns = [users.c.username, func.count(orders.c.order _id)]
all orders = select(columns)

all orders = all orders.select from(users.outerjoin(orders))
all orders = all orders.group by(users.c.username)

result = connection.execute(all orders).fetchall()

O6bvepuHeHue 3anpocoB no ycJsioeuio

def get orders by customer(cust name, shipped=None, details=False):
columns = [orders.c.order id, users.c.username, users.c.phone]
joins = users.join(orders)
if details:
columns.extend([cookies.c.cookie name, line items.c.quantity,
line items.c.extended cost])
joins = joins.join(line_items).join(cookies)
cust orders = select(columns)

cust orders = cust orders.select from(joins)

cust orders = cust orders.where(users.c.username == cust _name)
if shipped is not None:
cust orders = cust orders.where(orders.c.shipped == shipped)
result = connection.execute(cust orders).fetchall()
return result
get orders by customer('cakeeater')
get orders by customer('cakeeater', details=True)
get orders by customer('cakeeater', shipped=True)
get orders by customer('cakeeater', shipped=False)

get orders by customer('cakeeater', shipped=False, details=True)



ORM 7?27?7977

Tabnuvua 3To KJacc ¢ TpeboBaHUAMM:

e [loToMOK 06beKTa, Bo3BpaLwaemMoro pyHkumen declarative_base

e BkntovaeT _tablename__ ¢ nmeHem Tabnuvubl

e BksitovyaeT 1+ aTpubyTos, asastowmxcs obbvekTom Column

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

e 14+ aTpubyTOB ONpenensoT NEPBUYHbIN K04

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'),)

J0cookie 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)

OrpaHu4yeHumn

__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)



Core 7?7777

CHayvana HeobxoAMMO onpefennTb, Kak AaHHble XpaHATCs B Tabnuue. BapmaHTbl onpeaneneHms:

e Ob6bekT Table
e [leknapaTuBHbIN Knacc
e [lony4vyeHne CTPYKTYpbl U3 6a3bl AaHHbIX

ConocTtaBJsieHue TUNOB

SQLAIchemy Python SQL
BigIinteger int BIGINT
Boolean bool BOOLEAN or SMALLINT
Date datetime.date DATE (SQLite: STRING)
DateTime datetime.datetime DATETIME (SQLite: STRING)
Time datetime.time DATETIME
Enum str ENUM or VARCHAR
Float float or Decimal FLOAT or REAL
Integer int INTEGER
Interval datetime.timedelta INTERVAL or DATE from epoch

LargeBinary

byte

BLOB or BYTEA

Numeric decimal.Decimal NUMERIC or DECIMAL
Unicode unicode UNICODE or VARCHAR
Text str CLOB or TEXT

Metadata

KaTanor o6bekToB Table ¢ onunoHanbHOM nHOpMaLMen o engine n coegnHeHUN.



from sqlalchemy import MetaData
metadata = MetaData()

Co3paHue Tadbnuubl

metadata.create all(engine)

MeTop ...create_all He nepeco3paeT Tabanupbl.

O6bekT Tabnuubl COCTOUT U3 HA3BaHUSA, I'IepeMeHHOIZ MeTafaHHbIX N CTONOLIOB.

from sqlalchemy import Table, Column, Integer, Numeric, String, ForeignKey
from datetime import datetime

from sqlalchemy import DateTime

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))

users = Table('users', metadata,
Column('user _id', Integer(), primary key=True),
Column('username', String(15), nullable=False, unique=True),
Column('email address', String(255), nullable=False),
Column('phone', String(20), nullable=False),
Column('password', String(25), nullable=False),
Column('created on', DateTime(), default=datetime.now),

Column('updated on', DateTime(), default=datetime.now, onupdate=datetime.now)

Knacc Column

e Ha3BaHue cTonbua
o TUMN OAHHbIX
o B String 06s3aTenbHO yKa3biBaTb AJINHY
o Numeric(11,2) o3HavaeT 11
o [on. napameTpbl



primary key=True
index=True
nullable=False
unique=True
default=datetime.now

onupdate=datetime.now
Knio4uu, orpaHn4eHuss U UHO,EeKCbl

MoryT 6bITb onpefeneHbl B KOHCTPYKTOpe cTonbua (primary_key=True) nam nosxe B
KOHCTpYKTOpe Tabnuupbl.

from sqlalchemy import PrimaryKeyConstraint, UniqueConstraint, CheckConstraint

users = Table(...
PrimaryKeyConstraint('user_id', name='user pk'),
UniqueConstraint('username', name='uix username'),
CheckConstraint('unit cost >= 0.00', name='unit cost positive'),

)

MHO>XeCTBEHHbIE KJI04YM NepeyncnstoTcs Yepes 3ansaTyto.

from sqlalchemy import Index

Index('ix_cookies cookie name', 'cookie name')

Index('ix_test', mytable.c.cookie sku, mytable.c.cookie name)

BHellHMe cBAa3un

from sqlalchemy import ForeignKey

orders = Table('orders', metadata,
Column('order id', Integer(), primary key=True),
Column('user _id', ForeignKey('users.user id')),
Column('shipped', Boolean(), default=False)

)

line items = Table('line items', metadata,
Column('line_items id', Integer(), primary key=True),
Column('order id', ForeignKey('orders.order id')),
Column('cookie id', ForeignKey('cookies.cookie id')),
Column('quantity', Integer()),

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



CBA3b ona nong order_id:

Column('user_id', ForeignKey('users.user id'))
#[lpn XenaHum - orpaHuyeHue

ForeignKeyConstraint(['order id'], ['orders.order id'])

JobaBneHue paHHbIX

from sqlalchemy import insert

nepeM = Tabnuua.insert().values()

Ny4ywe (?) BapuaHT

from sqlalchemy import insert

nepeM = insert(tabnuua).values()

CTpoKoBOe npeacTaB/ieHme 3anpoca

str(nepem)

KoMmnunsauyma 3anpoca

nepeM. compile()

nepem.compile().params

MpumMephbl

with engine.connect() as connection:
Ometadata = ...
(Jcookies = Table...

[Jins = insert(cookies).values(...)

(res connection.execute(ins)
(#res.inserted primary key - kakou B bypmywem bypeTt kmod (cendvac dakTuyeckum B B[l HET [OaHHbIX)

[Jconnection.commit ()

ins = cookies.insert()
inventory list = [

0{



00'cookie name': 'peanut butter’,

00'cookie recipe url': 'http://some.aweso.me/cookie/peanut.html’,
0},

0{

00'cookie name': 'oatmeal raisin',

00'cookie recipe url': 'http://some.okay.me/cookie/raisin.html’,
0}

]

result = connection.execute(ins, inventory list)

from sqlalchemy import create engine
from sqlalchemy import MetaData

from sqlalchemy import Table, Column, Integer, Numeric, String, ForeignKey

metadata = MetaData()

cookies = Table('cookies', metadata,
OColumn('cookie id', Integer(), primary key=True),
JColumn('cookie name', String(50), index=True),
JColumn('cookie recipe url', String(255))

)

engine = create engine('sqlite:///:memory:")
connection = engine.connect()

metadata.create_all(engine)

from sqlalchemy import insert

ins = cookies.insert().values(
[Jcookie name="chocolate chip",
(Jcookie recipe url="http://some.aweso.me/cookie/recipe.html"

)

print(str(ins))

nonyquue AaHHbIX

from sqlalchemy.sql import select
s = select(cookies)

rp = connection.execute(s)

Cnuncok ctonéuos



rp.keys()

MNMonyyeHune pesynbTaTa

results = rp.fetchall()

fetchall()

first()

fetchone()

scalar()

JocTyn BO3MOXXEeH Mo:

first_row = results[0]
first_row[1]
first_row.cookie_name

first_row[cookies.c.cookie_name]

CopTunpoBKa

0]
Il

0]
Il

s.order_by(cookies.c.quantity)

wn
1l

s.order by(desc(cookies.c.quantity))

OFpaHI/I‘-IeHI/IFI Ko/n4ecTBa

s = s.limit(2)

BcTpoeHHble pyHKLNM

from sqlalchemy.sql import func
s = select([func.sum(cookies.c.quantity)])
rp = connection.execute(s)

print(rp.scalar())

duneTpaynd

Bce 3anucu

Bo3BpaluaeT ogHY 3anncb ecsiv oHa eANHCTBEHHasa u
3aKpblBaeT coegunHeHne

Bo3BpallaeT o4HY 3annCb U OCTaB/ISET COeAMNHEHME.
AKKypaTHO!

Bo3BpallaeT 0gHO 3HaYeHNe ecn pe3ybTaT 3anpoca
ofHa CTpoKa C ogHUM cTonbuom

no MHAEKCy pesysibTaTa
no HoMepy cTonbua B pesysbTaTe
no nMeHun ctonbua

yepes 06bekT Tabnnubl

select(cookies.c.cookie name, cookies.c.quantity)

s = select([cookies]).where(cookies.c.cookie name == 'chocolate chip')



OnepaTtop

like('%chocolate%')

ilike(string)

between(cleft, cright)

concat(column_two)

distinct()

in_([list])

is_(None)

contains(string)

endswith(string)

startswith(string)
notin_()

isnot()

OnucaHue

To4HOe paBeHCTBO

BxoxxaeHune anemeHTa (perncTpo3aBmMCcMMbIin)

Bxo)xgeHune anemeHTa

onemMeHT Mexnay 3Ha4eHnAaMn

ObbennHeHne ctonbLoB

TonbKo YHUWKaJIbHble 3Ha4YeHns cTtonbua

3Ha4veHus cTtonbua B cnuvcke

3Ha4veHue B cTos16Ue None

ConepxuT B cebe CTPOKY (permcTpo3aBuCUMBbIin)

3aKaH4MBaeTCs CTPOKOW (pPerncTpo3aBuCUMbIin)

Ha4yunHaeTcsa cTpoKon (perncTpo3aBMCUMbI)
OTpuuaHne

NcknovyeHne

BHyTpn where Mo>XxHO ncnonb3osaTb and_, or_, not_

from sqlalchemy import and , or , not

s = select([cookies]).where(
Jand_(

Jdcookies.c.quantity > 23,
O0cookies.c.unit cost < 0.40
)

)

Join

columns = [orders.c.order_id, users

O0cookies.c.cookie name, line items

cookiemon orders = select(*columns)
cookiemon orders =

cookiemon orders.select from(orders

.c.username, users.c.phone,

.c.quantity, line items.c.extended cost]

.join(users).join(line items).join(cookies)).where(users.c.



username == 'cookiemon')
result = connection.execute(cookiemon orders).fetchall()
for row in result:

Oprint(row)

Ona outerjoin: join -> outerjoin

Anunacsbl

manager = employee table.alias('mgr')
Grouping:

columns = [users.c.username, func.count(orders.c.order id)]

all orders = select(columns)

all orders all orders.select from(users.outerjoin(orders))

all orders = all orders.group by(users.c.username)

ObHOoBMEHUE OAaHHbIX:

from sqlalchemy import update

u update(cookies).where(cookies.c.cookie name == "chocolate chip")

u u.values(quantity=(cookies.c.quantity + 120))

result = connection.execute(u)

YoaneHne OaHHbIX:

from sqlalchemy import delete
u = delete(cookies) .where(cookies.c.cookie name == "dark chocolate chip")

result = connection.execute(u)

Cblpble 3anpochkl (raw)

result = connection.execute("select * from orders").fetchall()

O6paboTka uckn4YeHumn

AttributeError - owwnbka Habopa faHHbIX
IntegrityError - owmnbka orpaHn4yeHuin
CtaHpapTHasa obpaboTka MoaAxXoanT eCar UCNONHAETCS OAWNH HE3aBUCUMbIA 3anpoc.



try:
[result = connection.execute(ins)
except IntegrityError as error:

Oprint(error.orig.message, error.params)

B cny4ae HeCcKoJIbKKX B3aM0O3aBUCUMbIX 3arpoCcoB HeobXxo0AMMO NCNOb30BaTh TPaH3aKunn.

transaction = connection.begin()
try:

g...

[Jtransaction.commit ()

except IntegrityError as error:

Otransaction.rollback()

Mpumep:

transaction = connection.begin()

cookies to ship = connection.execute(s).fetchall()

try:

Ofor cookie in cookies to ship:

O0Ou = update(cookies).where(cookies.c.cookie id == cookie.cookie id)
Odu = u.values(quantity = cookies.c.quantity-cookie.quantity)
O0result = connection.execute(u)

Ou
(u

Jresult = connection.execute(u)

update(orders).where(orders.c.order id == order id)

u.values(shipped=True)

Oprint("Shipped order ID: {}".format(order id))
(transaction.commit()
except IntegrityError as error:

(Jtransaction.rollback()



P70 070707070707

CTpyKTypa npoeKTa

OupekTopus / pann OnucaHue

alembic/
conf/
conf/settings

db/

db/tablesdefinition

docker/
docker/data

docker/docker-entrypoint-initdb.d

docker/docker-compose.yml
src/
main.py

error.log

HacTpoiku alembic
HacTponkn oKpy>XeHui.
®alsibl OCHOBHbIX HAaCTPOEK.

OnucaHne CTPYKTypbl 6a3bl AaHHbIX.
initializer.py - Hnumnannsauymsa 6asbl gaHHbIX,
MeTagaHHbIX

dannbl onncaHnsa CTPYKTyp Tabanu n meTonos
B3aVMOAENCTBUSA C fLaHHbIMU.

HacTponkun KoHTenHepa
HaHHble B,

CKpunTbl UHUUKanM3ayun b
main.sql - ®ann ckpunTa NHULaNM3aLnmn

Compose cann
JononHuTeNbHbIE MOLY N
To4ka Bxoaa

®dawnn nora.

MpepBapuTesibHas HaCTpoMKa

Ina paboTbl Nnpumepa HeobxoaMmMo ycTaHoBUTb docker.

K/IOHMpPOBaTb NMPOeKTa C Perno3nTopus

git clone https://gitverse.ru/bobrobot/alembictemplate.git

MNepenTn B AMPEKTOPMIO MPOEKTa, CO34aTb BUPTYasibHOE OKPY>KeHMe N aKTUBUPOBATb

cd alembictemplate
python3 -m venv env

source env/bin/activate

YCTaHOBUTb AOMOJIHUTEJIbHbIE Moaysin



pip install -r requirements.txt

MepenTn B pupekToputo docker n B thanne docker-compose.yml HacTpouTb NyTU, UMA B, NOrviH K
napojb K HoBon 6a3e OaHHbIX.

services:
postgres:
image: postgres:latest
environment:
POSTGRES DB: "learnsqglalchemy"
POSTGRES _USER: "learner"
POSTGRES_PASSWORD: "StrongPasswordl23"
PGDATA: "/home/sergey/projects/alembictemplate/docker/data/pgdata"
volumes:
- .:/docker-entrypoint-initdb.d
- mydata:/home/sergey/projects/alembictemplate/docker/data
ports:
- "5430:5432"
volumes:

mydata:

B gpanne docker-entrypoint-initdb.d/main.sql nameHuTs nmsa b1, 10rMH 1 Napoib.

CREATE DATABASE learnsqlalchemy;

CREATE USER learner WITH PASSWORD 'StrongPasswordl23';

ALTER ROLE learner WITH PASSWORD 'StrongPasswordl23';

GRANT ALL PRIVILEGES ON DATABASE learnsqlalchemy to learner;

B anpekTopum docker 3anyctuTb KoOHTenHep b B (POHOBOM pexxume.

docker compose up -d

Ona ocTaHOBKU KOHTeIhHepaZ

docker compose stop

Cenyac, 3anyCTUB KOHTENHEP, NPU NOMOLLN KOHCOJIbHOIO K/ineHTa psql MOXKHO MPOBEPUTb
coegmHeHme c 6a3o AaHHbIX /19 MoJSib30BaTENS.

psql -d learnsqglalchemy -U learner -W -h 127.0.0.1 -p 5430



IOnsa paboTbl C HacTponkKaMu B hopmaTe json ncrnosbsyetca bubnnoteka src/libsettings.py

OnucaHune 6ubanotekn Co3gaTbh Manky src, CKONMpoOBaTb U3 nMpoekTa bubnnoTeky libsettings.py

HacTponku cuctemsol

®daisibl OCHOBHbIX HACTPOEK pacnosioxeHbl B conf/settings/ ®awnn base.py

'''Loading settings to project''!'
import os

from src.libsettings import Jsettings

settingspath = os.path.join('conf', 'settings', 'settings.json')

schemapath = os.path.join('conf', 'settings', 'schema.json')

# dev settings

mysettings = Jsettings(settingsfname= settingspath,
schemafname=schemapath)

mysettings.load settings()

®ann schema.json

{
"type": "object",
"properties": {
"db_username": {"type": "string"},
"db_password": {"type": "string"},
"db_host": {"type": "string"},
"db_port": {"type": "string"},
"db_name": {"type": "string"}
b
"required": ["db _username", "db password", "db host",
"db_port", "db_name"]
}

®ann settings.json

"db_username": "learner",

"db password": "StrongPasswordl23",
"db _host": "127.0.0.1",

"db port": "5430",

"db_name": "learnsqlalchemy"


http://bobrobotirk.ru/books/python/page/pip-opisanie-modulei

®dann base.py npoeepseT cxeMy 1 co3fgaeT 06beKT HacTpoek mysettings n3 ganna settings.json.
Ona nonyyeHnsa obbeKkTa HAaCTPOEK HY>XKHO MMMNOPTMPOBaTb 06bekT mysettings B Hy>KHOM Moayne.
B AaHHbIN MOMEHT NPUCYTCTBYIOT HAaCcTPonKm 6a3bl AaHHbIX € Nnpedukcom db *

Ecnun Takas ycnoXKHeHHas cucTemMa ynpaBfieHUs HAaCTPOMKaMU NMOKaXKeTCs U3NNLLHEN, BO3MOXHO
MCMNOJIb30BaTb 3KCMOPT HACTPOEK HaMNpsAMyto 13 daina.

UHuumanusauua 6asbl gaHHbIX

Co3paem nanky db, B Hel co3paem cann initializer.py

"'"'Db classes and initialization'''
from sqlalchemy import create engine
from sqlalchemy.orm import declarative base

from conf.settings.base import mysettings

#load engine settings
engine = create engine(
"postgresql+psycopg2://{db username}:{db password}@{db host}:{db port}/{db name}".format(
db _username=mysettings.db_username,
db_password=mysettings.db_password,
db_host=mysettings.db host,
db_port=mysettings.db_port,
db_name=mysettings.db name
),
echo=True)

Base = declarative base()

34ecb TOJIbKO CO34aeTcd engine gnsa nogkatodeHnsa K b n knacc Base. Npu HacTponke
CTPYKTYpbl Tabnuu gaHHbIA hann byaet obHOBNEH, CenYac HY>XeH TOJIbKO Knacc Base.

HacTpo#nka cucrteMbl BepCUOHMpPOBaHUA 6a3bl maHHbIX alembic

NHnuwnanmnsnpyem alembic B KopHe npoekTa.

alembic init alembic

B kopHe npoekTa bygeT co3maH dann alembic.ini, 6yaeT co3gaHa nanka alembic ¢ pannamum
NHUYManmn3aymm. B 60NbLWIMHCTBE MHCTPYKLMIN NapaMeTpbl NOAKIOYEHNS 3a8at0Tca B hanne
alembic.ini ogHako, Ang 4ocTyna K HaCTPOMKaM U3 eanHON ToYKM ByaeT n3nonb3oBaTbCa Crocob
YyCTaHOBKW nMapameTpoB B pansie env.py NosaTomy B hanne alembic.ini nepemeHHas sqlalchemy.url



0O0/>KHa BbITb 3aKOMMeHTMpoBaHa. YacTb anna alembic.ini

#sqlalchemy.url = driver://user:pass@localhost/dbname

B danne env.py

e VIMMNOPTUPYEM MNYTb

import os

import sys

sys.path.append(os.getcwd())

NMnopTupyeM HaCTPOMKM, co3gaemM CTPOKY COeANHEHUS N CO34aeM 3aKOMEHTUPOBAHHLIN paHee B
hanne alembic.ini napameTp sqglalchemy.url

from conf.settings.base import mysettings

connstring =
"postgresql+psycopg2://{db username}:{db password}@{db host}:{db port}/{db name}".format(

db_username=mysettings.db _username,

db_password=mysettings.db_password,

db_host=mysettings.db host,

db_port=mysettings.db_port,

db_name=mysettings.db _name

)

config.set main option(name="sqlalchemy.url", value=connstring)

NmnopTtupyem db.initializer n cozpaem meTafaHHble

import db.initializer

target metadata = db.initializer.Base.metadata

OcTanbHble NapamMeTpbl OCTaBASAEM HEU3MEHHbIMU. Pe3ynbTUPYOLWLNIA hail HACTPOEK OKPYXKEHUS
alembic env.py:

from logging.config import fileConfig
import os

import sys

from sqlalchemy import engine from config



from sqlalchemy import pool

from alembic import context

from conf.settings.base import mysettings

sys.path.append(os.getcwd())

# this is the Alembic Config object, which provides
# access to the values within the .ini file in use.

config = context.config

# Interpret the config file for Python logging.
# This line sets up loggers basically.
if config.config file name is not None:

fileConfig(config.config file name)

connstring =
"postgresql+psycopg2://{db _username}:{db _password}@{db host}:{db port}/{db _name}".format(

db_username=mysettings.db username,

db password=mysettings.db password,

db_host=mysettings.db host,

db_port=mysettings.db port,

db_name=mysettings.db _name

)

config.set main option(name="sqlalchemy.url", value=connstring)

# add your model's MetaData object here
# for 'autogenerate' support

# from myapp import mymodel

# target metadata = mymodel.Base.metadata

import db.initializer

target metadata = db.initializer.Base.metadata

# other values from the config, defined by the needs of env.py,
# can be acquired:
# my important option = config.get main option("my important option")

# ... etc.



def run migrations offline() -> None:

"""Run migrations in 'offline' mode.

This configures the context with just a URL
and not an Engine, though an Engine is acceptable
here as well. By skipping the Engine creation

we don't even need a DBAPI to be available.

Calls to context.execute() here emit the given string to the

script output.

url = config.get main option("sqlalchemy.url")
context.configure(

url=url,

target metadata=target metadata,

literal binds=True,

dialect opts={"paramstyle": "named"},

with context.begin transaction():

context.run _migrations()

def run _migrations online() -> None:

"""Run migrations in 'online' mode.

In this scenario we need to create an Engine

and associate a connection with the context.

connectable = engine from config(
config.get section(config.config ini section, {}),
prefix="sqlalchemy.",

poolclass=pool.NullPool,

with connectable.connect() as connection:

context.configure(



connection=connection, target metadata=target metadata

with context.begin transaction():

context.run _migrations()

if context.is offline mode():
run_migrations offline()
else:

run_migrations online()
O6HoBNneHue KoHdpurypauum Tabnuy

[na npoBepku co3faem nepsyto NycTyo Murpaumio. Nocne ee BbiNOJHEHMS co3pacTca Tabnavua
alembic_version

alembic revision -m "Empty Init"

B OaHHbIA MOMEHT haKTuyeckoro coegmnHeHuns ¢ b1 He 6b110. B nanke versions chopMupyeTcs
ann Bnpa <id>_empty init.py

[Mocne BbIMNOJIHEHUA KOMaHbI

alembic upgrade head

B Tabnnue alembic_version nosBuTCA 0f4Ha 3anucb - UAEHTUMKATOP TekyLen sepcumn 6asbl
OaHHbIX.

Cenyac B nanke db co3zgaem nanky tablesdefinition. B Hen 6yaeM xpaHUTb aliibl ONMUCaAHNN
Tabnuy n metoabl ans pabotel ¢ Tabamuamn. Cosgagmm dann userprofile.py

'''Definition tables of userprofile'''

import logging

from sqlalchemy import Column, Integer, String
from sqlalchemy.orm import sessionmaker

import db.initializer

from db.initializer import engine

def create userprofile class(Curbase):
class Userprofile(Curbase):

'''Class Userprofile definition'"'



~_tablename = ‘'userprofile’

user _id = Column(Integer(), primary key=True)

username = Column(String(15), nullable=False, unique=True)
password = Column(String(255), nullable=False)

email = Column(String(255))

name = Column(String(100))

second name = Column(String(100))

photo = Column(String(255))

balance = Column(Integer())

return Userprofile

def create one userprofile(username, password, email='"', name='",
second name='"', photo='"', balance=0):
""" Create one userprofile '''
try:
with engine.connect():
Session = sessionmaker(bind=engine)
with Session() as sess:
upelem = db.initializer.userprofile(username=username, password=password,
email=email, name=name, second name=second name,
photo=photo, balance=balance)
sess.add(upelem)
sess.commit()
except Exception as e:

logging.error(e)

N B channe initializer.py nocne nHnunanusaunm nepemeHHon Base nobasum pasgen
WHUUManM3aunum onncaHma Tabanub

# Creation classes definitions

# === Import Userprofile class ===
from db.tablesdefinition.userprofile import create userprofile class
userprofile = create userprofile class(Base)

#

Tenepb nocne BbIMOJIHEHNA KOMaH4bI

alembic revision --autogenerate -m "Added userprofile model"

byneT aBTOMaTUYECKN CreHeHPUPOBaH aian Murpaummn, 1 nocne



alembic upgrade head

co3spactca Tabnmua userprofile.

P.s. B To4ke BxoOa HeobXxoaAMMOo MOIHOCTLIO MMMOPTUPOBATL initializer nHave byaeT ownbka,

npumep:

'''Main learning module'"'

import logging

from db import initializer

from db.tablesdefinition.userprofile import create one userprofile

logging.basicConfig(level=logging.INFO,
filename='error.log',

format="%(levelname)s %(message)s")

if name == ' main_ ':

create one userprofile(username = 'first6’',

password 'first',

balance = 1)



