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])

MpsiMasi coOpTMpPOBKa



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

ObpaTHas copTUpPOBKA

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())

KonnyectBo: func.count

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

record = rp.first()

print(record.keys()) # knoynm MoryTt ObiTb pa3Hbie.

print(record.count 1)

Ha3BaHue cBoncTBa: 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 Mo)XHO KOMBUHMpPOBaTb, ncnonbsyetca AND
s = select([cookies]).where(cookies.c.cookie name == 'chocolate chip')

rp = connection.execute(s)

BapuaHTbl MOONUNKaTOPOB:



e between(cleft, cright) 3Ha4yeHune cTtonbua mexny cleft n cright

e concat(column_two) O6begmnHeHne column n column_two

e distinct() HaxoOuT TONbLKO YHUKasbHbIe 3Ha4YeHUs B cToNbLe

e in_([list]) Tonbko ecnn 3HavYeHnsa ctonbua B cnucke

e is_(None) lNpoBepka Ha NycTble 3Ha4YeHns

e contains(string) 3Ha4eHune cTonbua cooepXuT CTPOKY

e endswith(string) OKkaH4YMBaeTCa CTPOKON, 3aBUCUT OT BoNbLLINX BYKB
o like(string) 3aBmncKuT oT BosbLLUMX BYKB

e startswith(string) 3aBucnT oT 60nbLLINX BYKB

e ilike(string) He 3aBNCKT OT BosbLINX BYKB

e ECTb OoTpuuaTenbHble MogndurkaTopbl not<method>, nckntoveHve - Mmetog isnot()

Mpumep ons LIKE

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

print(record.cookie name)

Moandunkauma 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: 4yepe3 yHKLUUIO 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))

Jlornyeckue pyHKUUHU

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

cookies.c.unit cost < 0.40

N3BneyeHne 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)
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