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RESZ RN, REZEHA C YR AS LN, Rt

RREEERERF

BRAE LT, SQLAlchemy H %32 #; SQLite3, NI BAINRIEIRSNFRT, Ak, 7Ei%Ed:
o B R AN — A B RS RE Sy, HLZ IR ShRR 7 S ST AR dE Y Python
DBAPI #170 (PEP-249), iXt& DBAPI &4l MR 55 2% BT R 5 S 4t 75k ml, JRA
IS G BOHE B AR 45 4 FORRUAS v O SRR R AR AL T S e . BRI 2 508 24T £ B DBAPI
A, AR A BAR L R H I

* PostgreSQL
Psycopg2 4 PostgreSQL & AR AFIRR MR ML T I V23 FE, YRATUAMEH pip install

psycopg2 T4 RIE,

- MySQL
PyMySQL A& 3% sl i1 MySQL $Hi AR 55 23 14 1% Python J&, RTLAEFH pip install
pymysql M A2 %52, SQLAlchemy 34 MySQL 4.1 & B HRA, X4&H MySQL HI%
B TERRERR ., B, R ELeins) e MySQL B REARA R aT H, A4, *F
PRLER 37 Fx SeiE A AT MySQL A, SQLAlchemy A4 24 AT 1HE UL Hix 2eiE A py 5
i Ak SQLAIchemy H Y HEANZH 0 S A SR RIS AR, IBIR i SE 2L &
#H— T MySQL 3CH4,

SQLAIchemy A\ [T | xvii



At

SQLAIchemy i& 7] UL 5 Drizzle, Firebird, Oracle. Sybase # Microsoft SQL Server —
i . SQLAlchemy #k [X 38 o4 1 £ Hfth Y % 88 ZE4E 1 T 4PE8 5 &, 4 IBM DB2,
Informix. Amazon Redshift, EXASolution, SAP SQL Anywhere, Monet Z&, J4,
SQLAIlchemy &+ GQIE 5 S 12 HE TRAFAIHE, 56 7 B UHRAHSE N2 .

BEAR TR B 223 4f SQLAIchemy 1 DBAPI T, 4% [k GIE—/ 5 5 E & B8 %

EE R HEE

SRR BAR B, S 01H—4 SQLAlchemy 5%, SQLAlchemy 5| % % e 61l it —
AN I FORPT SQL 1B A) . X il it B RERAR EE Bat F  5 R SR B, XA e Tk el
Ph—# T1E, it aumBdn Erg—ih . antb—%, 1) Python DL 7% B4
22 7 i3 DBAPI Z RIS T,

SQLAlchemy & fft T —/~ Ok G5 1%, XA, PRATLMEEEEFR S, UK
Hofh—SerERI R T S8, TR PR TR, BE TR

o B¥REZA (Postgres. MySQL %)

o BEARELRTIBINZIMA T E (Psycopg2. PyMySQL %)
o ARERPAEANTS (H P2 fE)

o BAREENLE CBAEENR S 2SS ENLA)

. ﬁﬁﬁﬂﬁ%%jﬁ"ﬁﬂ (ATi%)

« BiRER (Wik)

SQLite K PR 74 4R E T — e B A S SuAF i . =Bl P-1 E LT —A
FREEY AT H R R, £&24 cookies.db HY SQLite 448 4230, 4 if B sk B3 470 B9AH
AR E, AT — A NAEEdE A, S04 (Unix) M AT (Windows) i
iTéKZTEEEI#E’Jm?&E%{IQ fE Windows *F-& T, EEFFF g5 — R AR, Bk
UREEFAEARFAFE (r'), TNERERE \\ AT 2R 3

o5 P-1 24 SQLite %t e Bk 5%
from sqlalchemy import create_engine
engine = create_engine('sqlite:///cookies.db")
engine2 = create_engine('sqlite:///:memory:"')
engine3 = create_engine('sqlite:////home/cookiemonster/cookies.db")
engined4 = create_engine('sqlite:///c:\\Users\\cookiemonster\\cookies.db")

create_engine FREIEIR IE] SIS, 02, VAT e
1B (Lbandsifg) Zni, ©3bs EIHASTTHiER:,

xviii | SQLAlchemy A7



Bk, 1R 44 nydb BIAS I PostgreSQL 4048 % Gl — /N 515, Shtk, FRA1EM
sqlalchemy B 5 A create_engine B%%, #RJ5, {H/H create_engine ERELGIE S | 2250, £
R P-2 i, REFBIIRAE postgresql+psycopg2 FITEIEEFF R RIS IR SH M4, 245%
SEH postgres WAL, #HEL TIN5, FREEREA T, X HER “Python Z#”
(Zen of Python) Fr#ZIEHY

SRl P2 hASHb PostgreSQL Kt & Il 5 | 45

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

THEEEMN TS 2 ER MySQL 8 %, 7E756] P-3 HIRAFR, i THFHE 2
Ja, TAMER T —AF8HF25 pool_recycle, JRIEE BIMGERAUMNZE,

SR P-3 i fE MySQL B 2 61 g 5 [ 4

from sqlalchemy import create_engine
engine = create_engine('mysql+pymysql://cookiemonster:chocolatechip'
'@mysqlOl.monster.internal/cookies', pool_recycle=3600)

BINEWT, 8 8 /M, MySQL A &Mz Miks:, 4 T IX A AR,
\ n] AE G S [ #EFHE pool_recycle X E A 3600, Z Rl P-3 Fis,

create_engine HELAE —L LS, TR,

e echo

TR S L2 5 | AL BRAYRE,  Bilan SQL IE M R4, BRIMETY false.

* encoding
XA HOH TR E SQLAIchemy B {f 77 SR gafih 75 20, BRIME D utf-8, KEH
DBAPI BASCREX Rt AHXAZEOI A SRR & b A 2 (i TR Zmbh 2 7Y

¢ 1isolation_level
XA K SQLAIchemy #5EFE B I, 40, {#F Psycopg2 HY PostgreSQL #iiF
READ COMMITTED. READ UNCOMMITTED. REPEATABLE READ. SERIALIZABLE FH AUTOCOMMIT 1%
T5i, ERIN{E A READCOMMITTED, PyMySQL WA —FERYIETA, mt InnoDB il /E ki, X
INME 4 REPEATABLEREAD,

AT LA#EH isolation_level iX /™Il T2 B A E (45 ) DBAPI i% & I 2 2
Wl BeAh, e LGl G E A R R i - XX BRI, than
FFFXA T i1 Psycopg2,

SQLAIchemy A7 | xix



¢ pool_recycle
R BIXA SRS e R WoBoE e e s LR R PR BB I DR A i T P Bt A
I, X4 MySQL B H 2, IS EWIERINMEAN -1, TRt

eI sI B 25, T ASEbrdT - 8a ek 1. X aTLLE I A M connect () F5 7S5 8E,
RADANT .

from sqlalchemy import create_engine

engine = create_engine('mysql+pymysql://cookiemonster:chocolatechip' \

'@mysqlOl.monster.internal/cookies', pool_recycle=3600)
connection = engine.connect()

MERNA T —ABAREES, # Tkt v LJF4A# H SQLAlchemy Core 8¢ SQLAlchemy
ORM T, fEE—&Bsrr, AU SQLAIchemy Core, Jf-2% > Anful & SCFIAR I

xx | SQLAlchemy A7]



= — 34
SQLAlchemy Core

REAR BT ST USSR EHRE T, £ T2 — T anfi{E F SQLAIchemy Core 4 )5 FH 2
AR BEEAR ENR S . SQLAIchemy Core fLIFFA1LA Python J520{HE F SQL iy & FIBHEEE#,
ANFT IS A SQL #6315 &, SQLAlchemy Core BE 7] UL 5 Django 8 SQLAlchemy ORM —
A, Rl DAVE A ST e 5 Z0EH .






£18

EERIIESE

FRAVEM S — S B R A 2R B . B Z RIAn (AR ORI, DA R K
IRDEOR

Jh T VIR E B e, SQLAlchemy 753 IS AR P R BBt R h Bt e . Ak, w1
PABEFR ™ 10 =05 g —F

o« EFH P LR Table 442
o (ERERER R IR
o« AEHE A kT

A E SRS —Fh 5, A BIER SQLAlIchemy Core Frs JHAU G R, (LR T Al
R ZIE, BMNSEREETR% BN, Table HREE—RFIHA LKA
g, NS5 —AF LIRS, ARBNMNSFAEKE L, HERER
SQLAIchemy H A MBLE T w] F Skt k%

1.1 A

{£ SQLAlchemy 145 PUFR A w] H
s AR

* SQL frif2 iy

o )R HE A

o FHPESLA



SQLAIlchemy % X T XSl A, BRI G B A X E R SEPr SQL 27 rhfh
SR, X EERAULE sqlalchemy. types flrRHBRTH, SHG I, ‘B 14 sqlalchemy
Yot aT . 1 T RE A X A ARE 28 .

Boolean i F 257 — % {8 Ffl BOOLEAN SQL 28%Y, 7F Python Umib K true 5% false, {HAZ, &
FEAN S FE BOOLEAN s 7 1 f i B4 2 F s FHl SMALLINT, 5238 i0& SQLAIchemy Bk 13X 4
i, RATCARAE, PREVEMI AT A SiE AR T *HZ 2K T 7 BEIERRRIE, MAE
TRfdE R B Fh 2B B 4 . VR R F52E4E Python ARG H AL PR true B¢ false BT, fEHR
BT Sr B ARG (P BoR G — PR B2k TY, 55 R G 5 o PR
) B, X FRAT A A AR ROk, A . @ 2R AULE Python FIT SQL H 43 il
PR AN 1-1 FoR.

®1-1: BAXER NN KR

SQLAIchemy Python SQL

BigInteger int BIGINT

Boolean bool BOOLEAN B, SMALLINT

Date datetime.date DATE(SQLite:STRING)
DateTime datetime.datetime DATETIME (SQLite: STRING)
Enum str ENUM &, VARCHAR

Float float & Decimal FLOAT &, REAL

Integer int INTEGER

Interval datetime.timedelta INTERVAL B, DATE (M\Z2ITH144)
LargeBinary byte BLOB & BYTEA

Numeric decimal.Decimal NUMERIC & DECIMAL

Unicode unicode UNICODE & VARCHAR

Text str CLOB B, TEXT

Time datetime.time DATETIME

X LEE R TR B, FOATRE LW (EFIE LEN,

BT 1-1 WA H @ A AN, fRE WA P SQL Arie 2R AUFNT 7 B AL, 2438
T IR H 2 70 ol IR A AR A R A 2 R T T A B P A o b 4 PR R e N, i
2 FHIX P FREAY . CHAR 1 NVARCHAR 2R R g S IR AT IO 3 -, BT TR 22 oK f FH IE Wiy
SQL ZAIMAMX AU A An R B A1 I ZE{E H] SQLAIchemy 7 Fifsit L4 4T
HIBHE A, AR 2k BRI ALK A, 1555401048, SQL A2 R R4T Ay Anal FPE R
Bem 5. SQL ArifE T AE sqlalchemy. types Al & vl I, & T SQL brif 2 7Y
il FHRRX 53, brife R R ER KRS 76,




TR EE AN SQL AR — AR A, (E2 BT UE H TR E R i BE . W]
Phadi it B 75 & A9 SCRY BC SQLALchemy il i ff 2 A MBLE 28 T vl . "B/ 14E sqlalchemy.
dialects B2 vl HIHY, JFHARMENE ET SHAE T B, FH, XLERTR
MBI 2R B8, DMERMEAZ X I, A, BATA RERUE H PostgreSQL 58 K H
JSON B¢, SRR LU T 1l A P Ao SEEL «

from sqlalchemy.dialects.postgresql import JSON

BUAE, FRATATLAE X JSON FEE T, ®iJg, IR HEEFH, PostgreSQL L HMIF £
JSON %l 4 HE e, Eb#narray_to_json E%%,

PR FTLA A E R, DA RRERR D5 A G BdE . Bilan, (EAEFFHBOBodE 2 il %
I, R ECHCEAT i £E VARCHAR B[ Y SCAS TR, AR IR FRaREIGX A~ B K45 AT
FEACEILA R GEO0 SR G FIAYE B B lvt, X T REARAT L, PRI A X P2 T A i S8 A58 oL i A
Fr AT RER B A

HAIELS 2 7T IR EAR R A IR AR R T, TR B R A S anfalid i ek
PEEE A FE—EEHY

1.2 TR

TCEE F AR SR A g # 25 &/ —it2, LMELE SQLAlchemy FR P iR, —M% I LAETT
HABREE—Fh Table ¥4 Hak, Hph & 5018 MiEEE XER, X el LI o 7 it
MetaData.tables K 1jjla], iRiRIERLLAER AN, HERNECIEHIEEEEKBLLN, £
R R E R Zh1, TEEAF G TTEIE, TR, #W4G1L MetaData X4
—AN ], FEARBEIE AR RIS e R EEE .

from sqlalchemy import MetaData
metadata = MetaData()

FXH, WATCLA THARRGAEIR RSN, #TRIFMRE LK.,

1.3 &

fE SQLAIchemy Core H, Ffi 1k ifl F Table 443 ph Bk W1 4G 1k Table X5, FRATELER
iR B P AR L metaData ¥R (JLHdR) Fik A, ERHALS ARV AZTIH S, A,
WA —LERIMNA B T 2R, ENTRRIF B Re:, AN ARG TR, 50 g b+
BmF A& A B, FI R column() BB AN, FRf155 5 XA EEE {151
%, KA, DR HAMFEIR SQL SRS H ., AR A >, BRI aIE 4
", HEFE Mo, ol 1-1 , G T —42, HThZ L cookie Bli%k ik
Atk cookie AT,




SR 1-1 SEfil{L Table %5 Fni|

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

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)) ©

)

O IHEERNHEMIBRIC AR TR X, a4,

@ I cookie HFRE T, LAIMPRIZFIHIA 1 EE

© XNHIWE LN, AREFMMGE, than 112, HhRERZ A 11 8T, HEA
PRI/ VB

FEIRAN TR Z AT, TSI TIRRIEAEY . 51,

1.3.1 %l

TR E B HRR PRI EE, it T c@# e Y M4 R EE G, AR
RGN LSRR A—FERT, 40, String RRAIFIRI EESEGRRKE, Mira /M
BB T AR EMRKE, Kb RE o 2RAEE T ESHK,

ARHREEBIGLE string FIBA K XA ERESE, XMITAIBA MR
ScFE, flan, MySQL A LA Bodla 2 Jm sk A VX A

Bribz5h, Sk HAh— kil 28, RESRA Y TP RE NI A. aTLEE
SIbRIC A BT, SE R CITEME 1, B LAY EBIARIRIARIE, JHHEILFE RN
FSHIE . —A% HLAY A G ARLE FR A 7= (T A H 5 Sl T B A B sl R IL e i 5
Bt, THEA— Tafl 12 hAyX s g 25,

12 A E L SLEER

from datetime import datetime
from sqlalchemy import DateTime

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) ©

6 | E1E



0 AT LT (nullable=False), ifi HIEME—.
O WERAARE I, AT A (R i B A SR BRINE.
© il (] onupdate, {HifHEEERTIC RN, AR AR R 1% A 25 2 RS

RATRETE BB T, IATFE K E default FI onupdate I fi I 1 & datetime.
now, i {% A il F datetime.now() A %, 2R IAH XA E L, BEtSHE
default B & R I GIL IR, @i F datetime.now, W] LLAF5] 5L
s iR A e AL,

AT —EH RS F 2ROk E SCRERTZIR, (B, RLATEL/E Column X4 251
EMle BEH-ANAEEIREN, X—mdkFEE, FAIRBHIEJF SQLAlchemy #iif 4
FERE, EERANZIR, Bilan, anRBd T EAFR 515 SQLAIchemy i VBN 5
AT R, ABAIRLITENE RG] R A AR A )X — s

L5 50 1.6 i BT A fir 4 # AL 7E Table Aig ek b, Sediad ek s ik
weamE b BT EASLE A REAT R AL S B TR

1.3.2 Efysx
AR AR AT S £ G 6 B £ P8 % Z a2 s 3E sk, W LAERE AR
SQLAIlchemy #ite 4R 2| R R EFNLI RN Z, HPF =48 WA Z AT .

from sqlalchemy import PrimaryKeyConstraint, UniqueConstraint, CheckConstraint

B WA B R gk, B VE RO AR b A I R E — AR IRAF, TR AR R
HRR AN AE S BOHE 2 TR 26 R OE . AR RTE RG] 1-1 ROl 1-2 R BRI RANEE, R
F primary_key ix R 728, wEAl CALE— A5 B . W LLE I 7E £ 451 Eg
primary_key % A True RE X E AT 8., A L, #ESwih—Acd, Hoprichid
HIF K I AT TR T S P B, Rt T DAAE R A3 BB 2 e e S, R
IARED B TR, ATLLGEE N2 A FRIE S B vk Gl i A, an AR GoRGI 1-2 38
FER A S, RS T EIXAE:

PrimaryKeyConstraint('user_id', name='user_pk"')

F—A T WHIZ A — M 2R, BHRIARSG & F B AMEE R R AE. Bilan,
AL L cookie BLik IR 5 K Ui, oA LHRENZ A I P 2083k
MH RS, BATERTLA S BeME—295, bR AT /£ username 51| H B CATARAE . 242K,
TR P CATF-3h5E LR, AT FR

UniqueConstraint('username', name='uix_username')




R 1-2 B ZIH (check constraint) 287U, XFRRAALR TR 7 BRI —4 H
FH e SWIRRMEFRICES . £ TG, FIISHE unit_cost AL/ 0.00, Fh
/)~ cookie FIMINEAPEAL Dt —EHIRA ONBTFAMABERUL, whgEA %3 cookie | ) -

CheckConstraint('unit_cost >= 0.00', name='unit_cost_positive')

B TBAIZRZAN, Bl TarReib A B e m e L B B AR . 2 & 5 IITER.

1.3.3 %3]

FEI At BE AT, fE6] 1-1 h, FR{T1/E cookie_name 5| |GG T —/~3
5l, BECATMAELG S L% Mt ek TR, ER0ICIERGF G, RESE 1240
ix_cookies_cookie_name 92351, &l LA A B XA sk w X5, RATLRE £ A4
G, &HZEHE SR, PRERTLAR N unique=True X N B 72480, 2o
ME—, 2B EIERTI, BISTESZEEHLY Table #i& R4, B 1-1 FRIZESI
Al L b O

from sqlalchemy import Index
Index('ix_cookies_cookie_name', 'cookie_name')

AR TCACNAE R 5K 51, sA%E o | R B F A fe i 08 E s A A6l . X R IR AL
W B TR AR B B SCHAT RIS LG D], i, AR E L cookie
SKU 4 #rdbfTik8E, bb4n SKU0001 Chocolate Chip, 1Z%/E 440 WILAE LT X LA Z
SERMEfE AT

Index('ix_test', mytable.c.cookie_sku, mytable.c.cookie_name))

B TARILIRAMIIER R BB A B B AED 5y 1. R AN SUEfT.

1.3.4 KEXKEFIMEAR
WERNMEEAE T—1F, HPWFIHAE EFIZIRMZES], 8 T EEB WAL 2L
BxZk, WONEE-FREITRANG S, A FREM cookie FIiTIWENIfTHB, AT
B xR IR R, ESHE 1-1,




orders line_items cookies
order_id _A order_id cookie_id
user_id ~J cookie_id cookie_name
quantity cookie_recipe_url
extended_cost cookie_sku
quantity
/ \ unit_cost
users
user_id
customer_number
username
email-address
phone
password
created_on
updated_on

B1-1:. XARIME

A 1-3 45 T SRR REY—Fh 5k, BIFE Line_items Y order_id 41| iR MAMEE,
it ForeignKeyConstraint R UK ZAINK Z . /Rl , F2 4700 HER W LA BLAE
AT, (B2, IRIEAMT Line_ttems £, RE KRN AL cookie_id ix /Mo
& line_items 5 cookies HZHIH . TR H, XEFE A line_items SLfRAE orders Kl
cookies K Z A —/N ORIk, HA & —Le@ob s, IR TRtk 2
22K F, R ERIRAIMEE (ForeignKey) sl KR —*EZHIXFR, (Hi, aR—
MR EAAEZIMER R, B BIR T Re 2RI,

13 EUELHE
from sqlalchemy import ForeignKey
orders = Table('orders', metadata,
Column('order_1id', 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_1id', Integer(), primary_key=True),
Column('order_1id', ForeignKey('orders.order_id')),
Column('cookie_1id', ForeignKey('cookies.cookie_id')),
Column('quantity', Integer()),
Column( 'extended_cost', Numeric(12, 2))

)
O IHEE, EXAFIL, FAUEHAR—ADFrFE, MR FIREbRE I,

ERFFF R mAELbRF, XAV 2 sy B E S, i A 24O R AN
Fro X AR SQLAIchemy 2% 78 58—k 1 [l A4 A BN XHZ 75 B A AT ARAT . AR AE

BRMEE | 9



ForeignKey & X WA THES| A (hardreference), LLn cookies.c.cookie_id, BRELfEME
Pt e BRI BT, HEE A RTRERI, X EREe TR AT

PRIG AT LA A & L — )~ ForeignKeyConstraint, #5751 & T fe B A £ 4K,
PME S SQLAIchemy —#2 i JHIF S RA M, X HUAHT G5, £93RFNZ: 51 LA VT BE 4 PR B
REN TR XM, EFRE ChE MR R 21, F52 5 M sqlalchemy G A
ForeignKeyConstraint, RIS {E s T 4n{a 24 line_items Fll orders %7 [A]fY order_id
T+ Bt Gl ForeignKeyConstraint:

ForeignKeyConstraint(['order_id'], ['orders.order_id'])

FH AT AL, FA1—HELL SQLAlchemy REMS B R T A 3. AR IRA K A C 247
fE, HHHOS ML THER, IHETRIRTUETREER T, He, RIRFEAI-T
ARSI — A2, bR S B An T AR AR IR AL

1.4 REFEAL

L b, FrAFAIERUE LS metadata BUSEHIA K. SAREFAE AR Ed, R
3 ] metadata SKfiliy create_all() 75k, FHRMLQIEEZAYS AN .

metadata.create_all(engine)

BINEILT, create_all A& 2T QI EHR v D2/ ENR, FHH el L etz
121k, i Alembic iX FEREOHE BT RS T HRACHE XA R s oM i s e, 22
b B RN AR AR A T R S e S IR (38 11 S TRt VR SN 2% ) . BLETR
MEEXEARE R RIRM TR, 8 FRBERRG 14, BHEERNEATE PLBRER
Ay SE AR,

il 1-4  NAFHSERERY SQLite RS

from datetime import datetime

from sqlalchemy import (MetaData, Table, Column, Integer, Numeric, String,
DateTime, ForeignKey, create_engine)
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))

)

users = Table('users', metadata,




Column('user_id', Integer(), primary_key=True),

Column('customer_number', Integer(), autoincrement=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)

)

orders = Table('orders', metadata,
Column('order_1id', 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_1id', ForeignKey('orders.order_id')),
Column( 'cookie_1id', ForeignKey('cookies.cookie_1d')),
Column( 'quantity', Integer()),
Column( 'extended_cost', Numeric(12, 2))

)

engine = create_engine('sqlite:///:memory:")

metadata.create_all(engine)
fEAT T, FA1%>]T SQLAlchemy Anfal 7t F1E B kA7 g FUR b At . LA
el & SL—A A Z A FIFIZIRINER . AT TR T 2RI AL, AR AN (RS % 5 2
S A E BAT], DACECIUA RS 25 2. ARIGTHE T anfer s i ik B BAE AN
onupdate {f, i JF%>] T ANHERCAFF AL SR A7 B BE e DA R . 36 TR 21 dnfe]
ilid SQL ks = A BB AP Y BE

WA | 11



B28E

{EFHSQLAIchemy CorehFR 1R

BERIR R C2A TR, HBTRFRCHEXERPER. JRAes21mfiEA. &
A ER B g, 2805 22 2 an el BediE v W 5 R AT HER . AR . AT
SQLAIchemy Core #£ /) SQL Fik A (SEL), AT/ RGILRFLRSLAEHIE 1 5 GERY
Fo EILS A AlE A B .

2.1 FANEHE

B, Gl E—4 insert i), FARIEFBEMAY cookie (chocolate chip) JT A cookies F&
. bk, SEIAM cookies MY insert() ik, SR/FHE M values() iE4), REETSHY
BAFN R ABRIIE, st 2-1 Bizs,

Bl 2-1 HEAKE

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"

)

print(str(ins))

FE7R M) 2-1 1, print(str(ins)) WA AR T bR ZEHATHI SQL 54

INSERT INTO cookies

(cookie_name, cookie_recipe_url, cookie_sku, quantity, unit_cost)
VALUES

(:cookie_name, :cookie_recipe_url, :cookie_sku, :quantity, :unit_cost)



FE3X A~ SQL % Ay v, FRATTHE A (A e B 46 24 :column_name, X it & SQLAlchemy i i

strQ) BMECRRZH T3 S 50M R H5 B o OR B8 9 B B % 3¢, A 982> SQL A

Ko amid, AR LLES &R RIFEIEAETIREESH, BABNEIEES

U RC B 2 4500 05 g A AR GX o 5 S IR ) o ins xR compile() J5 743K [l — A~

SQLCompiler Xt42, ZXTRAVFIATEIL params J& M [FIBE A 1Ak AR LR 2 4L
ins.compile().params

KRRl TS B AR, EASPITIER, FHIRIZETIRIZE Y parans ETE,
o

BT

{
'cookie_name': 'chocolate chip',
'cookie_recipe_url': 'http://some.aweso.me/cookie/recipe.html’,
'cookie_sku': 'CcCe1',
'quantity': '12',
'unit_cost': '0.50'
}

BUE, JMNCLTLE TR THRAED, JFHME TEHASIRD NG, B TRTEAE
connection Y execute() J3iAEIE ML B FIBIEE, Bl AEAHEILRIAZIZR T (WRB2-2),

Tl 2-2 PATHEAER

result = connection.execute(ins)
WA LA (7] inserted_primary_key J& M 5R1FNIA 46 ARIILKEY ID:

result.inserted_primary_key

[1]

LEFRATRE T — T IR execute() Trikbt XK AEM 4. HHE SQL Fk ik Fik ikt
EeanBedi 1— BEAERIIE A E f), SEhr QR — M REREEA, X ARSI ATELR A B ki T
W75 A gt . 24T execute J5ikI, B MG ARIE LML, d@idiE4m
B 277 5 W G Vs B TR A o Al ool o IR S A R — - T R 2 8 it SQL i
£, TR IZE AR Bl 25 execute J57%, execute J5 7AiM i UA %75 15 A IEHAE SQL 15
R REBIEIEE, SRR IR 55 G AT IE IRk R IEEE R

insert B T HIfE Table Xf RINSLHITG IL50, rTLMEAMAT AL, FEVREE PR
(R —&) BB EREBAIARTNEE M, Glan, 125 /A /ML, AR
A F ORI AR . [RGB 2-3 FRiY insert BB, T Tk mT LARE FH— 45 1B Ak
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5 2-3 AR

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"

)
O IHEE, cookies KILFEMME insert BIEIIZHL,

AN AR Table IF QLAY J5 5, I8 A& 1E o4 — Fl sE B A i 1 3 57 ed
insert B LIEMHRAF, (HIE WG —FMAS:, FABEEL T AT LY
SQL &4,

TR execute AN ATUEZIER, B LAEEN 2 5% T2 5(E., £
BRI, B nAISIRR N T S0, R eI e R IR SQL 1B A1
VALUES {5y (WoRf 2-4)

Bl 2-4  PATIEMFRIE

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

O fHAIEFE execute ERELIEE —/ 280, XFIRTHI—4E.
0 ML FZ R RACIERINE] execute L,

R .
[2]

BARXAEK bR TAER A, (B EHSERAFH UL 15 f) R R B Bt PR AR 55 45 Z Al
AnfRl S EANZH RGN . P LA B ] — /> B3R — IR A £ 4510 %, - BT L & A1
PEASIIBAG . T HX RO AR B Rl cookie 4 A S| cookies Frf (WLRfil 2-5),

Bl 2-5 AL KIdK
inventory list = [ @
{

'cookie_name': 'peanut butter',

&
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'cookie_recipe_url': 'http://some.aweso.me/cookie/peanut.html',
'cookie_sku': 'PBO1',

'quantity': '24',

'unit_cost': '0.25'

1
{
'cookie_name': 'oatmeal raisin',
'cookie_recipe_url': 'http://some.okay.me/cookie/raisin.html’',
'cookie_sku': 'EWWO1',
'quantity': '100',
'unit_cost': '1.00'
}

1

result = connection.execute(ins, inventory_list) @

O BI& cookie 7|3,
0 FIFANEA execute HELINE A28,
FI| e v ) 7 A SR AR SE 2 FHEI I HE . SQLAlchemy £ AR 4B 71| 2 U8 — 4~

FHGFER, MRSREFIAR, WZEMNSKE, BFAZEDCL S5
TS| —E2 A T,

ILIE cookies Rt LA T —L04dlE, £ ok 1 Anfal A& i FaR UL It

2.2 EHHIE

F AR, ZERAF select %L, BT Hri#E SQL SELECT {H4), B LM cookies F3k
BAILs (Worfl2-6) .

=fi 2-6  fRjELAY select pR%K

from sqlalchemy.sql import select
s = select([cookies]) @

rp = connection.execute(s)
results = rp.fetchall() @

O ificH, FTLAEEH str(s) &FHHEEF R SQL iE4), 4§l /& SELECT cookies.
cookie_1id, cookies.cookie_name, cookies.cookie_recipe_url, cookies.cookie_sku,

cookies.quantity, cookies.unit_cost FROM cookies,

® ixil rp (ResultProxy) iR[EIFTH4T,
results RIS —NFFR, BEEA cookies FHWIFTEILT:

[(1, u'chocolate chip', u'http://some.aweso.me/cookie/recipe.html', u'CCO1’',
12, Decimal('0.50')),

(2, u'dark chocolate chip', u'http://some.aweso.me/cookie/recipe_dark.html',
u'CCe2', 1, Decimal('0.75')),

£ FASQLAIchemy CoresbI2%0#E | 15



(3, u'peanut butter', u'http://some.aweso.me/cookie/peanut.html', u'PBO1',
24, Decimal('0.25")),
(4, u'oatmeal raisin', u'http://some.okay.me/cookie/raisin.html', u'EWWO1',
100, Decimal('1.00'))]

EHTTE IR B, FefEih T — /B8 cookles #RIFIFK, select JjkFE—FIFIFK Kt
PR, (BhTHERN, TOAILAEAE Table 42, HIEREETIIRAES], el LEH
Table X4 [Y select JFEksLBlix—M, ARl 2-7 s, (B2, FEEVORH 2-6 B,

w5l 2-7  TRIELRY select() ik

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

rp = connection.execute(s)
results = rp.fetchall()

FERASE A B WAL, T 7T ResultProxy X4,

2.2.1 ResultProxy

ResultProxy x& DBAPI Jibrxt RV R, HE HARE LLTE MR Il pyE5 R 2 5 (8 1
#fF. Ebn, ResultProxy RVFEMZE 5], A FREK Column XHRIEATY M), MifafEifL 1A
WERHVICE . R 2-8 (UK 1k =R . REUSRAZRMLAE F3X =/~ 07 Bk R T I 5]
BARR R,

~f5l 2-8 {fi F ResultProxy RbERAT

first_row = results[0] @
first_row[1] @
first_row.cookie_name ©
first_row[cookies.c.cookie_name] @

© 3RHL ResultProxy 5 —17,
0 A FEsIiH,

© it AFRiinF,

© Jdid Column X4 Tji[A] 41,

b ERIEATEE RATE 'chocolate chip', ‘BAT15I A results 28 &1 —4&id
Ferh e MR T E, X R 7RG R ResultProxy K INRERT— ¥4y . B AILA
B ResultProxy FfERIIEMRAF S, iR [l A SR I0 R P AT — AN, R TCm el 5 —4
AR ORAFEE R . fildn, FATATREAY AT ENECHE 5 v A Fh cookie FI&FR (WLoRfil 2-9),

Tl 2-9 %L ResultProxy

rp = connection.execute(s) @
for record in rp:
print(record.cookie_name)




O XHEEM THITN select {E4],
R ESERANE .

chocolate chip
dark chocolate chip
peanut butter
oatmeal raisin

[ T 48 ResultProxy I 1E Al 1% 1% % & Filif Fil fetchall() ik z4h, A HMiF £l
ResultProxy i[RI Z0ERY A, FL b, 2.1 i AYETA result A8 R #B4E ResultProxys,
{114E1Z 75 i A Y rowcount() Fl1 inserted_primary_key() 75 HJ& M ResultProxy 3R HU(Z
BRI BINFFR TG, B AT CARE AR T 75k 3R B A R,
first()

FAER, W B — Aok %
fetchone()

RE—1T, HRECARAITIFRE, LAEIRMECE Z3RB0R A,

scalar()

WRA AR B E A FINRSKIL T, WHE R AAME,

WRIBAEFERETRIZ AT, WTUMER keys() FiRIRMIN L5, EATRIH RIS
dr, FRATEE ] first, scalar, fetchone FlI fetchall J5{: UL J ResultProxy & At 4,

RAESEREL

AEHEEF KD, BEERTHES T4,

o R EFKILFEN, B35 A first 7k, XAEREH fetchone f= scalar 7 ik, B H
AMAZA R AW, first 7k Ry,

o R3¢ BT K3 £ ResultProxy, # 1~-& f] fetchall #= fetchone 7 ik, E A ATH
HAAKXERS, o ERMNEE KA —FRRTH8E,

o B 4% A fetchone ik, B HImRAve, ©A—HiLHERLTIAARS,

o Ak A scalar ik, AAREBMER ST57], s RBR, 3H5HA
MAIEFEFLEX,

FERTTTA R G, BT AR A B PR AR 2 15 2 & SRR BT A 71l il 3R AT
X LB —ER 5y . AR X LRI A i AV BR RARK, sk & B R s 718 %
1%, HFERINFZHE T, R SQLAIchemy A 25 Al 1 i) o ResultProxys Fs ik & T4,
R, aRAin G A TR2NE, EREFENER BEEE G AR, T RER
Anfer el A iR 1 A S S kA T PR Al

£ FSQLAIchemy Core b IBEXHE | 17



2.2.2 EHIERFRITIE
o T RIS R B RF S, FELFFRATEAIOER WAL RS select() Fdk, fFilan,
PRAE T — AR, 1ZE 1 HGR [ cookie HUZFRFISL R, annfi] 2-10 Fin,

Tl 2-10 R A% cookie_name F[I quantity
s = select([cookies.c.cookie_name, cookies.c.quantity])
rp = connection.execute(s)
print(rp.keys()) @
result = rp.first() @
O REIFTIESIIFIZR, TEAFIHZ ['cookie_name', 'quantity'] (ix AFIREIR, &4
)
Fﬁ‘ o

0 IHEE, X&EMREE R,

R .

(u'chocolate chip', 12),

RAIC LT DAY FE R select [BA) T, & T ARBRE A LMIEE 2K 8T select E4)
REIGRAYG R, B sk ARk B 45 R BT

223 #HRF

AR EFRH] 2-10 IR SR, A IUERE —RKIcx, RaRBEHEIF A& B EE
WGP HEF RN o AnRAy SR B B A R IR, "TLAREH] order_by() 154, Annfdl 2-11
PR, i, Ffl1a A RILIEIA cookie FUE RIS THER o

6 2-11 4% quantity BEATTHFHES

s = select([cookies.c.cookie_name, cookies.c.quantity])
s = s.order_by(cookies.c.quantity)
rp = connection.execute(s)
for cookie in rp:
print('{} - {}'.format(cookie.quantity, cookie.cookie_name))

EERAR

1 - dark chocolate chip
12 - chocolate chip

24 - peanut butter

100 - oatmeal raisin

A select HEMMRFHE R s W, MIFRAE s PN order_by i54), FIFHE
Beh s AR, XARBITER T A LA RS B g BiEf ., dalLE select FI
order_by {ERJHUE—1TH, 4N FRIR:

s = select([...]).order_by(...)




PRI, 24 select A SEREMIFIZIF, order_by [EAJH1 A order 4}, B#id | Python %
1179 A FRRIBR A (XA PEPS FREESLAY) o o i AR 28 IR AT, WTARFR AN H
IR, EAA R, BATPRE B L], Ho R R A e DAHORBNAAFAL, Bilkn
A& MIRIE DR INNE . B, SRR REAT 79 MEARIRE > FliE G, XA
THRTHCRLAT AT i

AR R AR 80 7 BB RS, AT desc() B4, desc() BR BRIV IR e P Fr AL PR
HeFrrIsEES |, st 2-12 FiR.,

i 2-12  #2 M8 quantity #E4TBEFHES

from sqlalchemy import desc
s = select([cookies.c.cookie_name, cookies.c.quantity])
s = s.order_by(desc(cookies.c.quantity)) @

O HEE, X7, A desc() %A cookies.c.quantity FIlidEfT T L%,

desc() EAEA RTLLYE A Column k4 (Lb#n cookie.c.quantity.desc()) HIF5
Bt TR, (R, ARAERKIER P XAREMR, ATRESIE RIS, BriA
RS desc() HTEREL,

AR AR R TSR Iml SR — ¥4y, AT AR IR [l B 5 R AR A TR

2.2.4 [RENEREZERERIFZFH

FERTEI R B, Ffr 1 first() 8¢ fetchone() 75X ERHL—1T, B4R ResultProxy $i
BETIRATE RIS T, (AR SEBR T ST R A S8R, miAOUE B IE T, A
A RIEATRR A, wTLARE A Limit() BBk Wimit SR &R —&05r. Eean, fRAVEE
il Rl EP L cookie, PRABZNE B iZHITEMHI A cookie, ARLMRATLAME FH i A Fr
), AN Wnit B4R B B TR ZEAN TR AR cookie (WLRfi 2-13),

B 2-13 PP EAFEE A/ cookie
select([cookies.c.cookie_name, cookies.c.quantity])
s = s.order_by(cookies.c.quantity)

s = s.limit(2)

rp = connection.execute(s)

print([result.cookie_name for result in rp]) @

S

0 XH, HMIFEFIFEAEMT ResultsProxy FUR[ERINRE .,
2RI,

[u'dark chocolate chip', u'chocolate chip']

BAE, IRELHETRZESEMMFT cookie T, R REB kNS =4 1l B AF LA £ /b cookie.
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VP2 BB ERREL S SQL BRAL, X LEph By e it H R LR IE St A E T UL AR IR 55 25
AR, Boan SUM, $5Tk T — T anfal fEH SQL efifk,

2.2.5 HWESQLEIFIRE

SQLAIlchemy i A LAFI FH Ji v B 2 v i SQL eR %, 76 A 5 FH 9 B0 /2 1 B0 suMO)
FI1COUNT(), ZEfF X/ EASL, FFES A sqlalchemy.sql.func #idh, X SEpR B BLEETE
CIHRERIS E, ik, B3R5 cookie HIA%L, RTULME HI R 2-14,

=5l 2-14 5 cookie AU EEL
from sqlalchemy.sql import func
s = select([func.sum(cookies.c.quantity)])
rp = connection.execute(s)
print(rp.scalar()) ©@

0 HHE, XHEMAT scalar(), BHRREIE —dkE LB,
R

137

g T A func Bith, FEHEESA sun m[RESEIREHM, i HiB% 5
Python N'E Y sum BREGERIA .

T RAFEH count EEEE —T cookies FAH JLFI cookie (WRffl 2-15).
Bl 2-15  GEitJEA A JLF cookie

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

record = rp.first()

print(record.keys()) @

print(record.count_1) @

© /15 ResultProxy 1Y%,
@ HANEHSA, Btk <func_name>_<position>,

R .

[u'count_1']
4

EAFNZ BTN SRS, 550, kA a 2 Agett, IBEA 1L AUE SN /ERE f
HEL B, IR A IFRI5 44, BIILSE Y4 count() bR AUHf & count_4, iy 44 B % 1

W
N
it
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M. WIE, AR R A oAb Python fLRDIN, AN, {EFFIRSERIAZ, SQLAlchemy ffit
T label() EAEOR MRRIXA A, 7] 2-16 PATHIE R SR G 2-15 —#¢, {HEdid 8 M
label() ERECAHTATTIFIFIFIE T — A EA R4S

P 2-16 {FHH lable() FHfTEM A

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)

O HHE, NEEHELAFIRSE LA label() BEENW,
EERAR

[u'inventory_count']
4

FATE L 2] T An (T BR A A i Bl IS T8, H TR ST AN AR YRS TE A 4k (0
A AR TILIE.

2.2.6 T8

A ARIEA T A il 1 TR i where () IEAUSRSERAY, FOFE SQL H—#f, BRI where() F-41)
BE—AF, — AR —AMEES], ATLAHE £/ where() TAEAE—(E FH, Thiemtis
545 SQL 1B AND —#f, fEnf] 2-17 i, I TPIEA A4 “chocolate chip” HY cookie,

{5 2-17  {§ ] cookie_name BEfTit &

s = select([cookies]).where(cookies.c.cookie_name == 'chocolate chip')
rp = connection.execute(s)

record = rp.first()

print(record.items()) @

O XHILVAM TATREI ttems () J5i:, %7 E:0R Bl — A& 52 FFIERIFIZ .,
R
[

(u'cookie_id', 1),
(u'cookie_name', u'chocolate chip'),
(u'cookie_recipe_url', u'http://some.aweso.me/cookie/recipe.html'),
(u'cookie_sku', u'CCo1'"),
(u'quantity', 12),
(u'unit_cost', Decimal('0.50"))
1

BRI LA where() EA) SR A L2 “chocolate” X/ iAlAY cookie & (WLl 2-18),

£ FASQLAIchemy Core b IBEXHE | 21



75 2-18 A2 chocolate Y cookie 44

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

print(record.cookie_name)

R

chocolate chip
dark chocolate chip

e 2-18 {9 where() iE4)H, FRATHF cookies.c.cookie_name %I I {E—Fl ClauseElement
St B, Bl IMIZAE 2] TR T ClauseELement J% AR HEAOHMBIh e,

2.2.7 C(ClauseElement

ClauseElement JE7ET-H)H IRV SLMR, —BoRPAVSI, Ak, 5FIARERE, ClauseElement
PAVFZHIMIEIRE. {Enf 2-18 H1, FRATTJAH T ClauseElement [ like() J5i%, IkAME
AU HAM T3 e, angk 2-1 FoR, X865 i fIbRiE SQL B, &
A5 PR R & FP &A1

#K2-1. ClauseElement/3i%

RS B &

between(cleft, cright) HAE cleft Fll cright 2 [a]fy%1]
concat(column_two) EREY

distinct() AHSINIE—A

in_([list]) AARFIEF R P

is_(None) 451 None HIGLE (Gl I T454% Null £ None)
contains(string) TS string %] (X K/NE)
endswith(string) EARUA string ZRAY] (K4 K/NE)
Like(string) ARG string ILELHIF (K43 K/NE)
startswith(string) EARLL string LM% (X9 KR/NE)
ilike(string) ARG string ILRLHIZ] (KX 53 K/NE)

X EE Ty LA AERA R IRRAS, (5140 notlike FlI notin_(), not<Jjik > iX iy
L ERIME—BIIMNEAT T RIZAY isnot() T5ik,

B TR 2-1 sh I T 50, S RTLAfE where (f) b BT AT, KR BOSHAFHI T
TR RAIRIUERT—HE . TORTEAL IR — T a5, Bz E—2ER,

W
N
it
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2.2.8 BEFF

BIHRFALE, ROHRSERBED GHEERF:. —fFHF G ETEANE, &6
F ClauseElement {95 ¢:, Eb#n like(), #R1MG, 8w LA FHF £ % W AYE B Ak o D8 5
$&. SQLAlchemy *} K £ 5 Fr it Python i@ HAT MM T B, WAL BB
(==, =, <. > <=, >=), BIIYIREFTE Python iBA) 524 —FE, {65 None LLIRI}, ==
BRI ER N IS NULLIER, BARBEF (\+. - *. /%) &AL S T4
FEM T B A0, doRfil 2-19 FR.

i 2-19 [ \+ TR
s = select([cookies.c.cookie_name, 'SKU-' + cookies.c.cookie_sku])

for row in connection.execute(s):
print(row)

R

(u'chocolate chip', u'SKU-CCO1')
(u'dark chocolate chip', u'SKU-CC02')
(u'peanut butter', u'SKU-PBO1')
(u'oatmeal raisin', u'SKU-EWWO1')

BRI 75— W R 2 A SR U SRE. FEACER IV 55 B s gt T i) B R
R, IREF XM, R 2-20 2 R AN ER— A

5l 2-20 A FF cookie HIETFIME

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))

® Cast() & B — A VPR T LAY i B0, A G, FRATTZEFREL 6.0000000000 iX A% HY
iR, Wit fr s e i e, (EHFER RGBT M. /£ Python Hr, & LAEH
print('{} - {:.2f}'.format(row.cookie_name, row.inv_cost)) 2 AH[EIAIIESS .

@ HFE, XHEBEKRMEM label() HWEIFIHITHEA L, anRAHITEMSL, FltSoidar
%y anon_1, FAEIEAGAET LT .

R

chocolate chip - 6.00
dark chocolate chip - 0.75
peanut butter - 6.00
oatmeal raisin - 100.00
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2.2.9 Z?E/J\jzijéiﬁﬁ§

SQLAIchemy i % # SQL i /Riz 5 /F AND, OR 1 NOT, GG (& | F1~)
k#FoR, 5% Python id EAFPL e BN, 7E{ F AND, OR Fl NOT & # iz B 7Tk
—E BRI/, Eean, &b < PROESE, FTLAMIRE A < B & C < DI, {REUASIRZ
(A < B) &(C < D), MiskPrfaFIfI&IZ A < (B&C) < D, TH/RE{# FHi%ER:1A (conjunction),
ANEHIX RIS EF, AR S L RA D 5 TS 51

i, BAIA RN EFIHERAI )T RIE LA where() FRIBERAE IS, X ATLLE I {8 %
FARTE R

2.2.10 EER

TSRO RO, BATRE AT DAHE £ 4 where() A BEHE/E—H2, LT DARE AT
AR SCBL, i ELAE ADE R IR A T SE 47 . DhREME 5% . SQLAlchemy A 1% £ 1l
and_(), or_() Fl not_()o AR ARZRAF U b AR T A~ B H A R B 4 4 (B Y cookie 5113,
ATLAE HIR B 2-21 A£G

w5 2-21  {FEH and() iEFEA

from sqlalchemy import and_, or_, not_
s = select([cookies]).where(
and_(
cookies.c.quantity > 23,
cookies.c.unit_cost < 0.40
)
)

for row in connection.execute(s):
print(row.cookie_name)

or_() MEMITER S and_() BBOEAF AR, HEIC e i —A &k, skavg sk,
AR R R P B TE 10 ] 50 Z A 84 58 & chip 1Y cookie, AI LA F R 2-22
AR,

i 2-22  EH] or () 1]

from sqlalchemy import and_, or_, not_
s = select([cookies]).where(
or_(
cookies.c.quantity.between(10, 50),
cookies.c.cookie_name.contains('chip')
)
)
for row in connection.execute(s):
print(row.cookie_name)

RN .




chocolate chip
dark chocolate chip
peanut butter

not_() EREAY TR R H b BRI 2R 0L, AIRGEFARLE SR R A LRI R . X
B, ®MNEL DR AR 1, 83T RIS % 1.

2.3 FEHHE

update() 75 & FI il i H ok B insert() 5 IRAHAL, EAIEZGIILFE 2 8, Hi
update() A[LLHEE —/> where F-4), FIRHE B HMBLett, SHMATED—F, EHiIEN
FILLH update() B $ sl FRA& 1 update() 5ok G, 4N R AW where 147, NIF/RE
EHRPFALT,

Bilan, BEIRERER T AR BT (chocolate chip cookies) HUMLRE TAE, 1E
AP 2-23 H, FRATISEE o S A TR RS A R T s D DA INE M BT E A, AR YA
FEAE G 5 T R,

T 2-23  HOHTAARE
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)
print(result.rowcount) @
s = select([cookies]).where(cookies.c.cookie_name == "chocolate chip")
result = connection.execute(s).first()
for key in result.keys():
print('{:>20}: {}'.format(key, result[key]))

O (EHARTT I,
0 ATEISEHHITEL.

R

1
cookie_id: 1
cookie_name: chocolate chip
cookie_recipe_url: http://some.aweso.me/cookie/recipe.html
cookie_sku: CCO1
quantity: 132
unit_cost: 0.50

B THEEE 250, S, A DO BRI e, T Rk 21 MR Bt
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2.4 HFRERE

OV MBR G i, BEATCAE A delete() s %, WaTDMEMR (REHFMESPER) 1
delete() Jji%, &5 insert() fil update() A[a], delete() NEMIESH, Hil—A> I ik
where T4, FRARZEMERIER (&% where FH)FonMBRE MG 1T) . BRI 2-24,

il 2-24  EREE

from sqlalchemy import delete

u = delete(cookies).where(cookies.c.cookie_name == "dark chocolate chip")
result = connection.execute(u)

print(result.rowcount)

s = select([cookies]).where(cookies.c.cookie_name == "dark chocolate chip")
result = connection.execute(s).fetchall()
print(len(result))
ZERIT
1
0

WAE, 1FFRA122 43 HEIE L N & [H users, orders [ Tine_items 3¢ i fnzk— 2%k
8. PRATCA B H T X e A3 AT o0, AR B8 AU TR 22K AN B A 3 A B iy
Tk

customer_list = [

{
'username': 'cookiemon',
'email_address': 'mon@cookie.com',
'phone': '111-111-1111",
'password': 'password'

:}’

{
'username': 'cakeeater',
'email_address': 'cakeeater@cake.com',
'phone': '222-222-2222',
'password': 'password'

:}J

{
'username': 'pieguy',
'email_address': 'guy@pie.com',
'phone': '333-333-3333',
'password': 'password'

}

]

ins = users.insert()
result = connection.execute(ins, customer_list)

BUERAA THE P, £ FRIFGICHRNIIT _A T 5 B AR Rt




ins = insert(orders).values(user_id=1, order_id=1)
result = connection.execute(ins)

ins = insert(line_items)

order_items = [

{
'order_id': 1,
'cookie_id': 1,
'quantity': 2,
'extended_cost': 1.00
1,
{
'order_id': 1,
'cookie_id': 3,
'quantity': 12,
'extended_cost': 3.00
}

]

result = connection.execute(ins, order_items)

ins = insert(orders).values(user_id=2, order_id=2)
result = connection.execute(ins)

ins = insert(line_items)

order_items = [

{
'order_1id': 2,
'cookie_id': 1,
'quantity': 24,
'extended_cost': 12.00
}J
{
'order_1id': 2,
'cookie_id': 4,
'quantity': 6,
'extended_cost': 6.00
}

1

result = connection.execute(ins, order_items)
1 FA, A5 2] TanfalE L Foreignkeys (HPgE) FoeZk, (HEBI BRI AL, Flhd
BAEMEMMoE A, THRERXEL R,

2.5 &

BAE, BB a0/ {E A Join() Filouterjoin() J5 s KA IAHICE G, Filan, 4T 5
cookiemon & F T FHYTT #L, FRATITEEMMINEGF cookie FITTIE &, SILTFZMEH] 3 ik
A RESRER cookie P& FR, TREERNIAZ, MIBEREXAPIIEHTTA, FTREFRZEHERH
LBy from sy, ht, "TLA#E A SQLAIchemy $2{(1) select_from() T4, it {f
F select_from(), FA1"TLAHFEERY from ¥ a) % SQLAlchemy A= B I #E A~ from 1-F)
(Worfl 2-25)
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il 2-25 (HHEEAIRSZ R

columns = [orders.c.order_1id, users.c.username, users.c.phone,
cookies.c.cookie_name, line_items.c.quantity,
line_1items.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()
for row in result:
print(row)

0 IEEE, xXH, FA1ik SQLAlchemy #i3% ZiE#EHE from 1-4],
ZEBANT .

(u't', u'cookiemon', u'111-111-1111"', u'chocolate chip', 2, Decimal('1.00"))
(u'l', u'cookiemon', u'111-111-1111"', u'peanut butter', 12, Decimal('3.00'))

T2 40T SQL iEH) .

SELECT orders.order_1id, users.username, users.phone, cookies.cookie_name,
line_items.quantity, line_items.extended_cost FROM users JOIN users ON
users.user_id = orders.user_1id JOIN line_1items ON orders.order_id =
line_1items.order_1id JOIN cookies ON cookies.cookie_id = line_items.cookie_id
WHERE users.username = :username_1

BEAh, BREUTA AP (AR RIS AT A ) AT R ECRWRA M. Atk, 20
i ] outerjoin() 57k, JHHEEXIERRINFF £ MR, KR outerjoin() JikHIFR S
REIFAER (WRE] 2-26).

il 2-26  {HRSMNEREAL AN FE
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()
for row in result:
print(row)

® SQLAlchemy HE AN{]3%4% users Fll orders %, [K4 orders FHiiE ST oM,
R

(u'cakeeater', 1)
(u'cookiemon', 1)
(u'pleguy', 0)

BHF AL, FM—BEEERPERAEEARBER, HE, WRARBEINMNE-1TB51H
(self-referential) PIZ%, Eban A THAIEWRIIRE RE, ZELDVE? 4 T1E TIRIUEEfiE,
SQLAIchemy 5IA T B4,




2.6 H&

EFLERR, HHTHELKRSIH K, 1ESQL , X il i 75 A iy v i I 31 2 ok 5L B
M. filan, (RXIENE T4 (h7e%r) &, BHREERIE N HAPR ETRR R

employee_table = Table(
'employee', metadata,
Column('id', Integer, primary_key=True),
Column( 'manager', None, ForeignKey('employee.id'")),
Column('name', String(255)))

(BB BLTE Hell 182 5 1 Fred BEPRAYIIAT B Lo 16 SQL , ATLAIKAE'S

SELECT employee.name

FROM employee, employee AS manager

WHERE employee.manager_id = manager.id
AND manager.name = 'Fred'

FEIXFHMEIL T, SQLAlchemy FLVFFAIEA] alias() eRBE Ty %k S .

>>> manager = employee_table.alias('mgr')

>>> stmt = select([employee_table.c.name],
and_(employee_table.c.manager_id==manager.c.id,
- manager.c.name=='Fred'))

>>> print(stmt)
SELECT employee.name
FROM employee, employee AS mgr

WHERE employee.manager_id = mgr.id AND mgr.name = ?

SQLAlchemy & A LAH a4, X al LA S HIL A PRI

>>> manager = employee_table.alias()

>>> stmt = select([employee_table.c.name],
and_(employee_table.c.manager_id==manager.c.id,
. manager.c.name=='Fred'))

>>> print(stmt)
SELECT employee.name
FROM employee, employee AS employee_1

WHERE employee.manager_id = employee_1.id AND employee_1.name = ?

BRI, R BARE T HARA M, 5 TR 2 e Bt it 4T 04

2.7 4

EHHI, RTFE-ABRE TR H, UKk —ASEA TR, teanit s, skFn
G, MRBAEE SQL T IBRE, T, LRI R PR TR (Rl 2-27).
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=l 2-27  FdEsrdH

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()
for row in result:

print(row)

O (i count() GiitiTH%L,
0 RiEH At od.

R .

(u'cakeeater', 1)
(u'cookiemon', 1)
(u'pieguy', 0)

FERTTEIAI G-, At mnt, MM BT, TR,

2.8 #INiIFH

Az, BNELLxHEEAIH (chaining), F&EAWIUL, HEEE, R
EREW IR R, IR B SRR . AR e — AR %, LR AT
TEREGT g, WAl CARE FR ] 2-28 Fosay e,

w5 2-28 IR
def get_orders_by_customer(cust_name):

columns = [orders.c.order_id, users.c.username, users.c.phone,
cookies.c.cookie_name, line_items.c.quantity,
line_items.c.extended_cost]

cust_orders = select(columns)

cust_orders = cust_orders.select_from(

users.join(orders).join(line_items).join(cookies))

cust_orders = cust_orders.where(users.c.username == cust_name)

result = connection.execute(cust_orders).fetchall()

return result

get_orders_by_customer( 'cakeeater')
EERAR

[(u'2", u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00")),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]
B, Wl RAESRE IR LA & Rl b A K IRINIT ., ZELR? htk, BidgmsE
Hofth bR BOR RPN DRI, BoE Rk @A S, Hb, RATATRELTRE—
ANETL, FRAREER DS . FIHXAEA TR F R R, AT LMK




HIWRESRARRIIRZ , DARAE T ity (WoRf 2-29)
i 2-29 A SR iERIEE R

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_1items).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) @
RBUT AT
AR A LT B2
HERILE 2 R TRIiT #,

IRBUL IR BTHIIT 3,
BRI BT LT LA

FERINT .

® ©6 © © ©

[(u'2', u'cakeeater', u'222-222-2222')]

[(u'2', u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00')),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]

[1
[(u'2', u'cakeeater', u'222-222-2222")]

[(u'2', u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00')),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]

FIHATCALE, BAVERTARGIRE A SQL ik iEs ., 8, V285 SQLAIchemy
T FrbRAER SQL iR, BTk, LN TH—T
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2.9 [Ria&Ei

H9: k., f£ SQLAlchemyCore H, {REER[ LA ELE:P0AT IR 44 1Y SQL 14y, Hal LR HAEA
SQLAIchemy Core # i) —3# 5 . ‘BATR B #RE ResultProxy, {RA[LAGKE: 5 ER
B, #kf%{EMH SQLAIchemy Core i) SQL ZFib B LM BN —FE, BIURRELER
it fs P R A A 1N S AR, BRI A f F 2 AT wl Re S R AS ol LD &5 R4 &R, B2E,
LEBRATZA AT B Y select iB4) (WM 2-30),

il 2-30 SEAFLAAIIA T
result = connection.execute("select * from orders").fetchall()
print(result)

R .
[(1, 1, 0), (2, 2, 0)]

BIRTAR D 722 5U4ARY SQL 154, [H& 2% I/ NCAS Fr B Lk A 178 7 ST, o fai
2-31 B IAE WG, Kb HE T text() %L,

il 2-31  Eo XA )
from sqlalchemy import text

stmt = select([users]).where(text("username="'cookiemon'"))
print(connection.execute(stmt).fetchall())

R

[(1, None, u'cookiemon', u'mon@cookie.com', u'111-111-1111', u'password ',
datetime.datetime(2015, 3, 30, 13, 48, 25, 536450),
datetime.datetime(2015, 3, 30, 13, 48, 25, 536457))

1

BAE, RIIZFS T anfal i H SQL FRikATE S AL B SQLAIchemy H %R, X —%, &
52 7O, i, FHAMRESEERE, 3IxE, RALE—E, Sig—kel, #f—
BT TN, RIEFEE T, 08 E £ cookie, ITHAfTIIA, i HA
WEEHIT A P AT H. MR ARRENEAR TERERAN T2, el Dks T4
STHNAET . TRk, 1EFATH— T anfar b3 SQLAIchemy i HY R, LA R anfal {d
HEEAE T4,




B3FE

FRUES

g, WOBARACERRT, RESAH /MBS AL T, H I TARLE A AT RE S B IR
IR, AR, RAINSHESST LA EBIERIE, DUE A WRLe R I B UL R 4n
LB BT, ARE)E, BATESY A MFHETFEEIIPITIE DS HEF 5SS, ik
XEEE ML AWET T, LA ETRER R, LEIRITER An)

3.1 BE

SQLAIchemy Ht mJ G % A= H 5 A R %, FAVE A U UF B WL Y AttributeErrors FlI
AttributeErrors, ZEff [ XL W R RIS ik 25, ARER TARLEA A IR 5 IR
WRERAAAEHL T,

TR, ERB—AHH) Python shell, JHEAES | FATERIZ NEES . /R 3-1
FHIAEHBIRZANERRS Tk, UMRIRS%,

=5 3-1  Ay%E shell FhiE

from datetime import datetime

from sqlalchemy import (MetaData, Table, Column, Integer, Numeric, String,
DateTime, ForeignKey, Boolean, create_engine,
CheckConstraint)

metadata = MetaData()

cookies = Table('cookies', metadata,

Column('cookie_id', Integer(), primary_key=True),
Column( 'cookie_name', String(50), index=True),

33



Column('cookie_recipe_url', String(255)),
Column('cookie_sku', String(55)),

Column('quantity', Integer()),

Column('unit_cost', Numeric(12, 2)),
CheckConstraint('quantity > 0', name='quantity_positive')

)

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)

)

orders = Table('orders', metadata,
Column('order_1id', Integer()),
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_1id', ForeignKey('orders.order_id')),
Column('cookie_id', ForeignKey('cookies.cookie_1d')),
Column('quantity', Integer()),
Column('extended_cost', Numeric(12, 2))

)

engine = create_engine('sqlite:///:memory:")
metadata.create_all(engine)
connection = engine.connect()

AT I — BT AttributeError, EREFAE IR ARG R 5 i WLATER %

3.1.1 AttributeError

FAIM AttributeError 2, ﬂ:ﬁfclz‘liﬁrﬂ#/%ﬁfﬁ’aﬁriﬂn“, k25 B AttributeError

AR, AR URET R FIAE ResultProxy HRANIEAE, 4 S HEL AttrtbuteError%Elaeo
R E T ] A R A TFEER B PER, 2551k AttributeError #i%, 76338 Python fX
e, PRATREB R X MR . X B kg R YR R B2 SQLAIchemy Hi—A™
WAEEIR, HABRMNRES 2 e AENERE, AT oIREANHIR, BA1ER users F
WA—FKiLFHERE, Ba, ZRPR—F, EXADFIE users R, (AR T
ATEAE (W 3-2),

5 3-2 5% AttributeError

from sqlalchemy import select, insert
ins = insert(users).values(




username="cookiemon",
email_address="mon@cookie.com",
phone="111-111-1111",
password="password"

)

result = connection.execute(ins) @

s = select([users.c.username])

results = connection.execute(s)

for result in results:
print(result.username)
print(result.password) @

0 HHA KoMK,
0 iR R AP AAEAE password 7|, FIAFRNTR A T username 71,

il 3-2 ARG 38 Python HfitH—/~ AttributeError Jf{s (kB PO T. FRATE B IR
W, T TRETHZA (Wrfl3-3),

a6 3-8 PSR 3-2 AR R R

cookiemon

AttributeError Traceback (most recent call last) @
<ipython-input-37-c4520631a10a> in <module>()

3 for result in results:

4 print(result.username)
----> 5 print(result.password) @

AttributeError: Could not locate column in row for column 'password' ©

O X —fTHRW] TR, JREUR T EFIRERER,
O X —THE IR KA,
© XM T EIRIERIER S

{5 3-3 EHLIE Python H AttributeError FUbRAEMS I, B —fTHRWIEFR AR, HE L
TRIRER, fRHEHR A AR E, BTIRMIRDIRE D R &L R — ARG, B
VLBt sehn 5| R B IRARRSA T4 T HISK ., H&Ja—frie it T A RE IR EZM Y. BRR
TR IR B R R A IR IR R . At , 51k AttributeError [ [K /& ResultProxy
iR f7 A B & password B, [RICh IR AT R &G T H /' %, AttributeError J& 347 {#
SQLAIchemy X &It 2 2B B EF . B4, BF —LE SQLAIchemy R RIE IR, ‘B
KARR T4 FH SQLAIchemy EA)5#2HY, TFH#EFE—AF: IntegrityError,

3.1.2 IntegrityError

73— ULI SQLAIchemy £ IntegrityError, iR [&Iff—LE3E A4 R SR 2R Y
FGIT, RS R ALK FREEDR . X BRI R IR IR RN T — P2 R A




BT, e, RRRE IR P MARENHE 4, S #E IntegrityError,
(K2 users KW P &4 S0RME—/), M 3-4 RIS A 5% IntegrityError £Hi%,

745 3-4 5% IntegrityError £z
s = select([users.c.username])
connection.execute(s).fetchall() @

[(u'cookiemon',)]

ins = insert(users).values(
username="cookiemon",
email_address="damon@cookie.com",
phone="111-111-1111",
password="password"

)

result = connection.execute(ins) @

0 & users R ATIC R,
0O ZIRHAS Aidx, XEFERARR,

R 3-4 R RES 4 1E SQLAIchemy =4 IntegrityError #R, 8 Nk, ikIM1BHFRIR
W, TR T &4 IntegrityError #HRMRKE T2 (WRH] 3-5),

=5 3-5 IntegrityError £z

IntegrityError Traceback (most recent call last)
<ipython-input-7-6ecafb68a8ab> in <module>()

5 password="password"

6 )
----> 7 result = connection.execute(ins) @

.0

IntegrityError: (sqlite3.IntegrityError) UNIQUE constraint failed:
users.username [SQL: u'INSERT INTO users (username, email_address, phone,
password, created_on, updated_on) VALUES (?, 2, ?, ?, ?, ?)'] [parameters:
('cookiemon', 'damon@cookie.com', '111-111-1111', 'password',

'2015-04-26 10:52:24.275082', '2015-04-26 10:52:24.275099')] ©

O Xfifilik TEER.

0 X B R RKIVEFIRIRES, REAET.

© X T ERAENE

{5l 3-5 J& 7 T SQLAlchemy Ht IntegrityError B iR (bR #fEf Hi#E ., 51T T
BRER, ARG EHIRBETER . A, X% & BT ATIE U FIANHE SQLAlchemy
R, % IntegrityError # iRk UL, A H e W LLBIGX SN, e —fTEaEa T
IntegrityError FFIRINEZELNYT, BFKIEM THHREA, REHRNET LS TXAH
e EAGIH, FEESIRAHELE:




UNIQUE constraint failed: users.username

XU users F A username I ME—PEZ)R, MIEMIBRIEGFET . BRE, BRI
AL T SQL IBHLA M FESEMRAE R, RO TIRNES 2 TR EFERPIIEE, AT
R, FATXEAR users R IUBIBAREA KIIIEA . XAERIGEIE T RFHIAT,

SQLAlchemy HiB A 1 2 H b 2 R EE 1%, (H b HNX PR R 2 e WL, SQLAlchemy
rh T R A AR SRR IRAT] B B B AR s X —#E . SQLAIchemy SCRY A 56T
Hofh R TIEERAIAE B

AR LRF BB SR bR, JABt, B2 2 A E i AL PLET R

3.1.3 AbIEFEIR

T IR SRR AU I, FEIEFHACERAHR . TR MR AL E] Python 4% —
FE, [ try/except B, tban, FTLUEH try/except B ik sl 055 1R BT EN
Sk, BRIGREHITIE R AT . BRI 3-6,

0036 Bk
from sqlalchemy.exc import IntegrityError @
ins = insert(users).values(
username="cookiemon",
email_address="damon@cookie.com",
phone="111-111-1111",
password="password"

)

try:
result = connection.execute(ins)

except IntegrityError as error: @
print(error.orig.message, error.params)

© sqlalchemy.exc ¥ FrA Y SQLAlchemy S #Bw] .
@ filigk IntegrityError J, XAEARED R A S B Bk

il 3-6 HIER) SR 3-4 —A4F, [HAE&FKMIE result = connection.execute(ins) {E Ayl
fET try/except Herp, Y%k AFEIREF, try/except HesHiligk IntegrityError JRHELEERIE
BHIBESHEATEN MR, ER01 3-6 1, FAT 1 ) R 3TENER R 8, (R ST
A DAE i A 2 B AR IR AT =X AT Python ARFD,  Ebange Hidr ja) AR (B8] — S A i
B, AR S T I T M, Gl try/except BRACERERTR, WTLLLE R FRR FAkSEiE
%

AR 7R 5] 3-6 {5 7 [ A& IntegrityError £ iR Ay &b B U7 ¥, B & X Fi b B U5 3% %t
SQLAIchemy /) 4 Bk T OB IR ER A%, A% Hlth SQLAIchemy SN E £ 158, 1
%05 SQLAlchemy (44,




THIER, try/except Herb pg UG Ay, JF H U EoRAMSRAR E 2 BT B
Beo SXAEMCRTUARS 1A 3R —LE R Z SN BE R, I iX SE RS R AN RS PRI e
SE R AN Rl AL EE T5 2

EIRATLAE T fEGERY Python J5 FEALFLIAME MRS, (B ARA 2B EEf, JEE
ENZIAF AR, IBEGETT i REst NG 1. EXFE T, TEICXEED DR
— A EdEEES . Ak, SQLAlchemy fefit T —/~Hi 5 VARG —FS, BNE
TR,

3.2 HFF

WA EA RS E G @R Ele, NIRRT ikar. i
%, BAITEHE S M ER AEE AT R —4, (A — ARk, X AR AT 2 R h %
2R, BB, B E ARG IR B R S AR, AR ET £ SQL TR
). aRFS PRIITA SQL IBEMEBEIHAIT, ABLBHR R GIE R BT, HEF LA
BRIk, 1B 3-1 4608 T IEW 55 ke .

Ly i

155 4 e
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i SQLi% )
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| SQLi#4y
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% SQLi% )

B 3-1: ERNSFRE

i, RERFZHE AR A EAPITRY, RO MR R, IRk
Ao [ 32 flR T H 55 R AL B R o

W
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Bt

\ 4
SQLiz 1
‘ Fo i
SQLz Y
i —

3-2: EFRMETBIARIE

TGS — T 2 o AR 2 B A XA Y — % P ERIRATITIA T cookie
ZJ5, FAFEECHEN cookie KRB 1, RIEMEFPMER. H2, mRELMEAR
B cookie K5ERIX ETT NE? X, FAFHELAF A, MARPIITITHR, ATLAEH
I RMEIIX A )

BATTFERFF—A> Python shell, G —SK %k, XBEMABIRME 2 mhEZAZ, H
#&, TAT1ZE I quantity FIJif BN CheckConstraint, X HERILABRIRECE A /N T 0, BHOhJ%E
17 H Y cookie A A RERZ TS, 5 3, E#H AR cookiemon F LK chocolate chip cookie
F1 dark chocolate chip cookie iC3%, 4B chocolate chip cookie FU%L i 1% & 24 12 P, 4B dark
chocolate chip cookie FU$ & i% & A 1 e, Rl 3-7 TR T Bl H# A CheckConstraint {4
EZe. N cookiemon I IR AN cookie HYSEREARAD

T 3-7 MR ISIAEL

from datetime import datetime

from sqlalchemy import (MetaData, Table, Column, Integer, Numeric, String,
DateTime, ForeignKey, Boolean, create_engine,
CheckConstraint)

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)),
CheckConstraint('quantity >= 0', name='quantity_positive')




users = Table('users', metadata,
Column('user_id', Integer(), primary_key=True),
Column('username', String(15), nullable=False, unigque=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)

)

orders = Table('orders', metadata,
Column('order_1id', Integer()),
Column('user_1id', 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_1id', ForeignKey('orders.order_id')),
Column('cookie_id', ForeignKey('cookies.cookie_1d')),
Column('quantity', Integer()),
Column('extended_cost', Numeric(12, 2))

)

engine = create_engine('sqlite:///:memory:")

metadata.create_all(engine)

connection = engine.connect()

from sqlalchemy import select, insert, update

ins = insert(users).values(
username="cookiemon",
email_address="mon@cookie.com",
phone="111-111-1111",
password="password"

)

result = connection.execute(ins)

ins = cookies.insert()

inventory_list = [

{
'cookie_name': 'chocolate chip',
'cookie_recipe_url': 'http://some.aweso.me/cookie/recipe.html’,
'cookie_sku': 'CCo1',
'quantity': '12',
'unit_cost': '0.50'
1
{
'cookie_name': 'dark chocolate chip',
'cookie_recipe_url': 'http://some.aweso.me/cookie/recipe_dark.html',
'cookie_sku': 'CCO2',
'quantity': '1',
'unit_cost': '0.75'
}

]

result = connection.execute(ins, inventory_list)




Tk, A cookiemon i FVE MHATTEL, B—A-TTHZ 9 B chocolate chip cookie, %6
AT 4 B chocolate chip cookie 1 1 Bk dark chocolate chip cookie, F&fi1f#ifl F—&rh2f
Y insert JBAPRIERXANMES . ] 3-8 BEINTT AT,

~f5l 3-8  ERANITHL
ins = insert(orders).values(user_id=1, order_id='1")
result = connection.execute(ins)
ins = insert(line_items)
order_items = [

{
'order_id': 1,
'cookie_id': 1,
'quantity': 9,
'extended_cost': 4.50
}

]

result = connection.execute(ins, order_items) @

ins = insert(orders).values(user_id=1, order_id='2")
result = connection.execute(ins)

ins = insert(line_items)

order_items = [

{
'order_1id': 2,
'cookie_id': 1,
'quantity': 4,
'extended_cost': 1.50
}J
{
'order_1id': 2,
'cookie_id': 2,
'quantity': 1,
'extended_cost': 4.50
}

]

result = connection.execute(ins, order_items) @

O RN —ATTH.,
@ RN AT,
BT XA, RAMTBETURRFSOITIERE T, RI1FEE L —1 4% ship_it
MRS, XA BB —A> order_id 2%, ‘B MERHMER cookie, FHHEITHARIEA
‘TR, il 3-9 & ship_it sE Y E AR,
il 3-9 & X ship_it() FA%L

def ship_it(order_id):

s = select([line_1items.c.cookie_id, line_items.c.quantity])

s = s.where(line_1items.c.order_id == order_id)
cookies_to_ship = connection.execute(s)




for cookie in cookies_to_ship: @
u = update(cookies).where(cookies.c.cookie_id==cookie.cookie_id)
u = u.values(quantity = cookies.c.quantity - cookie.quantity)
result = connection.execute(u)

u = update(orders).where(orders.c.order_id == order_id)

u = u.values(shipped=True)

result = connection.execute(u) @

print("Shipped order ID: {}".format(order_1id))

O X FITH T EIEFh cookie, FRATHRS MAH R cookies FAY quantity 5l HMIBRIT A5 E
BB, X kRt AT CARE DR T £ /0,
@ TWEITH, JHARCH ‘BRI,
AR H TR, ship_it MEUR SPSTHTAE LHRIERE, TRAOTE —-NTTHRIBTX 1 H
., SRIGATIR) cookles 7, iR BIEMAMLIR/ D T cookie RIS, 7”7l 3-10 R T HARM:,
=5 3-10 X —ATTHES T ship_it B%L
ship_it(1) @

s = select([cookies.c.cookie_name, cookies.c.quantity])
connection.execute(s).fetchall() @

O % — order_id iz 4T ship_it %L,
o EH AT,
il 3-10 BB AT RANTR
[(u'chocolate chip', 3), (u'dark chocolate chip', 1)]

KEF T ship_it B TARIER . WBATER P AILLER], FAT A R UEHY cookie K58
B AT, A, ETAENRRIRE G ESY, XA TT RGeS w RN AL H, BLAESS
KA ship_it BBGCHRE —/NTH, JPMS S RAEMN 2 (ARl 3-11 Bir).,

T 311 M E AT HIEST ship_tt %L

ship_it(2)
BT
IntegrityError Traceback (most recent call last)

<ipython-input-9-47771be6653b> in <module>()
----> 1 ship_it(2)

<ipython-input-6-301cOed7c4al> in ship_it(order_1id)

7 u = update(cookies).where(cookies.c.cookie_id==cookie.cookie_1id)

8 u = u.values(quantity = cookies.c.quantity-cookie.quantity)
---->9 result = connection.execute(u)

10 u = update(orders).where(orders.c.order_id == order_1id)

11 u = u.values(shipped=True)




IntegrityError: (sqlite3.IntegrityError) CHECK constraint failed:
quantiuty_positive

[SQL: u'UPDATE cookies SET quantity=(cookies.quantity - ?) WHERE
cookies.cookie_id = ?'] [parameters: (4, 1)]

T AT A A5 chocolate chip cookie SKSERITH., FILAFH] T —/> IntegrityError #f
BRo BETORM ARG 3-10 H ARG TIRIDEF cookies KL T4

[(u'chocolate chip', 3), (u'dark chocolate chip', 0)]

FiF IntegrityError £, ship_it pA%i{%H Z:d chocolate chip cookie, i & Zsf4i T dark
chocolate chip cookie, XAENFIY! TR E FR M EEATT R, AT RI—H5,
iz FATE 3.1.3 T3 try/except Znif, FATRILAZ T —A & 241 except J5 i3k filik
XFhor & BRI, AR, S ATRAHEMEE T — g 41 75 SRR BEIX 2R,

55l i A X R begin() T35 BT, 1A begin() 757k &R ol — A~ = 55 %)
Z, JATTCL A ERIEHIPF A B ORISR . R A E RS IHIT, SRS R
commit() JjikRIEAC S, AN, WhIHMI S5 X G rollback() Ty A EAT MR IRIE. T
HE S ship_it s, (HHSSRMRIEEMNZ2MMIIT, /REl3-12 2 EEJFHY ship_it
BREL

i 3-12  FHSEA ship_it

from sqlalchemy.exc import IntegrityError @
def ship_it(order_id):
s = select([line_items.c.cookie_id, line_items.c.quantity])
s = s.where(line_1items.c.order_id == order_id)
transaction = connection.begin() @
cookies_to_ship = connection.execute(s).fetchall() ©

try:
for cookie in cookies_to_ship:
u = update(cookies).where(cookies.c.cookie_id == cookie.cookie_id)
u = u.values(quantity = cookies.c.quantity-cookie.quantity)
result = connection.execute(u)
u = update(orders).where(orders.c.order_id == order_id)
u = u.values(shipped=True)

result = connection.execute(u)
print("Shipped order ID: {}".format(order_1id))
transaction.commit() @

except IntegrityError as error:
transaction.rollback() @
print(error)

O 5 A IntegrityError, UI{EALFEE.
0 BahH%,




© FREUNTALER, A TERSHERET K ERF,
O HCHIREAE, 1RRFS,

O HAHIRAA, HIRFES,

HAELEFRATHE chocolate chipcookie I &M 1.

u = update(cookies).where(cookies.c.cookie_name == "dark chocolate chip")
u = u.values(quantity = 1)
result = connection.execute(u)

M E AT s T A& TH 50 ship_tt lE. BAEASEARIRTE L,
ERATEHRE L, JFEAW R IRRER RN . LEIRAERRG] 3-10 AR A& — T P
fr, HREASE KL —ER5 cookie MifiELAEST :

[(u'chocolate chip', 3), (u'dark chocolate chip', 1)]

KHE T BATIAF55 T R B e A AR LA B8 S BO R i, Bl TR 24 5 K&
REGLAEF-2h IR E Z TR fRAT L, FSAEXFMEL TS A M, FEHATEIRKR
D F-ah bt TAE &,

ARFERAVF 2 T AT ATIE A P A5, s 7R R AT ) LIl i
try/except B, ATLARK 1k B PR 72 Rl B 8008 2 15 AR TR IR I R AR it BB 4221 T
55 Anfal A B T30 S Bt PE A — BRI, UL AR — AL TR A 0 A T I n e By 1 1 o
it T—wrh, AV MRS 7%, DUMER R DA AR & AR T .

W
ik
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B4E

pLjEN

PR IR R BT BTN B REMNIA P B 5y . (HRE, EREH] SQLAIchemy 5. 7C il
I, SRR B — SR A T ) sl — AR R RERR SR 2 TR, FEX Bt FE o RE
AR, XL TAEEFEASHRL KA. FLL, — B AN AREAE BT A et
AR EI R, SeE R TMlRAI S REMNR i 2 Bt el i, 34 NELAR
FEWAE /NS &% e AL, AER AR TR AR B PR R X AR I e A L, BB AL B
IR AR, AR S R AT 1

AFEYFEAN A B PR REMNIA,  LAR AR SQLAIchemy # IAIESES

4.1 {5 B B8R E it

FEBATRIRGIS R, A —A~ app.py 3CfF, CREMARTFER; 41 dbpy X
, BEEEIRERMERE, RATLME CHO4/ SCiFRrh$RF X 230 i,

Jor BRI 85 4 53R 5 2 A AR K2, (E db.py SCHEHE, UR AT AR BIFRAT IR0 s 15
A&l 1t DataAccessLayer 2RI, Bl 1 A X A T (] 2k a5 i e, JRBE
Bl HERERIS %, £ 5 SQLAIchemy £5 & {8 FHRY Web HEZSrR, RE & H B I I,
DataAccessLayer s g)aafbit, dal Ax & HEAAAAES I BERIIERE, Bl 4-1 4 db.py SCHFRY
MR

5l 4-1 DataAccessLayer 2%

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

45



class DataAccessLayer:

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))

) ©

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 = DataAccesslLayer() ©

O ESERRIISCH, BANCIE THAER, WA HaE cookies £, M 1 BAHGEN Tt —H
FEfH X e

O XARML T RNk, WLMR LT AR R E T A R A i

© X B T DataAccessLayer 2efJ—/~Sifil, PRATCAER ARFHRAE,

BTH, A% 2 AR get_orders_by_customer pA$iZ 5K, Rl LAZE app.py X
PR B AN g, RS AR 4-2 iR,

=~ 4-2  FHKAY 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_1id, dal.users.c.username, dal.users.c.phone]
joins = dal.users.join(dal.orders) @

if details:
columns.extend([dal.cookies.c.cookie_name,
dal.line_1items.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)




result = dal.connection.execute(cust_orders).fetchall()

© X/ DataAccessLayer 2K[1SLfil, KR H db.py XfF.
O R AKARRA dal xRy, FrLAFRMTNX B iR eA,

THIFEFE get_orders_by_customer FRELII A FIEH s, X2, RiXFR1C L5
BB AN TEAT TIRUE, AT RESRE ERR ., Ak, ERAMLR, B A2 o
TRURE MBI A e IEH TIER, A TRESSIREEIRM, T2 RS K wTRER
BUfE,

cust_name ATLLEZER ., EEHUE P ANTIH, &ML HERE AT,
shipped AJ )& None, True & False,
o details W[4 Ture & False,

IR A FTRERVAL A, ABATEEE 18 (BN 3 % 3 % 2) AR FE - M A~ R 5L

EHEE, AN B L B T SQLAIchemy £ A Ih fig 1Y R 73, #
SQLAlchemy A« & L& TR & RAFIMIR, thdn, AT SR &AW
insert, select, delete 8 update i&4), [F X LeiEa)E 47 SQLAIchemy
A A T AT Z MR AR R BRI N EY, X 28 N 2 R RE S5 2 M
SQLAIlchemy & m1ia 117 B EIR B E R

HF X AR RG], AT AN ER unittest fidh, ARRABRX AN, HAS
HO, REAKRKIHESAE., Bk, BNFBERBMIAZE, HXt dal Py eis
ft. Shik, BrE—A%h test app.py FI3CHE, Ridanfd] 4-3 Fios.

=5 4-3  ZRB MR

import unittest
class TestApp(unittest.TestCase): @

@classmethod
def setUpClass(cls): @
dal.db_init('sqlite:///:memory:') ©

O unittest FEAYMIIR 24K B unittest.TestCase,
O {EREAMIAA A, setUpClass J5 i HhdT—IK,
© XfTE At — A BINAFEIR ERYERE, FREBA,
BT OR R M dE, DUEEMUHEE A, X BAES MR, FoAH A M
FIHEATBEFNEE 2 A ERZEAR S, (Hoh T J5{# i H DataAccessLayer, Fff T —Lkfx
5. RATLALE db.py SCHErP 4B 2RI, MEAR Bt 25, sl TF49R5 —Lell
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T FAMISEXLMIRLL & B HITERIR NS TestApp Jerb, Ai7Rfi] 4-4 FioR
T 4-4 et aE HL R ARET 6 AR

def test_orders_by_customer_blank(self): @
results = get_orders_by_customer('")
self.assertEqual(results, []) @

def test_orders_by_customer_blank_shipped(self):
results = get_orders_by_customer('', True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_notshipped(self):
results = get_orders_by_customer('', False)
self.assertEqual(results, [])

def test_orders_by_customer_blank_details(self):
results = get_orders_by_customer('', details=True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_shipped_details(self):
results = get_orders_by_customer('', True, True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_notshipped_details(self):
results = get_orders_by_customer('', False, True)
self.assertEqual(results, [])

O unittest Tk NMNIREBLL test F13Kk,

@ unittest fifiJf] assertEqual RUGIEL e B A IRIITUY. HTRAHRIIN P, FiLAR
SE AR,

IHLE,

FEMAR SR A7 A test_app.py, ZRJG (AT iy 4-iaf7 el .

# python -m unittest test_app

Ran 6 tests in 0.018s

YRAI HES 153 — AN 2% SQLite 1 decimal FERIFYEAE | A& Eathf, FEAix
ERNBIFh 2 EFN. 2SR HEE, &F 2 SQLite %A EIE
Y decimal 257, 1 SQLAlchemy 7 S fR4ni&, M SQLite [ float 2% U 4L #i
MR AT REAE B2 P8, IAEL D IRX Sy B WA 2 28, BRATEA T RAG A, X
SefE BOE F RN IR HIE AR 5 . X BB EME Tx 84, U
LR E R ERIEET.

B R EEE s, HMmEIRMIMIKRAES., FEE, RIMNSEHAS 2 =HH
1, ﬁ/\*ﬁﬂﬁ’}ﬁ%)ﬂ TR, A, XkBATSIEEIEEAN TIEBRA—14%
prep_db A%, X AERE AT LAZEM 1it7_ﬁu 1 prep_db XA ERECRIGEARIE T, AT
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AL, BALXARBOIA do.py XfE (ZWoRf4-5), B2, ERTHILT, @

AT EHEIMNR R B S SR 7 3

il 4-5 A —LEM KR
def prep_db():

ins = dal.cookies.insert()

dal.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")

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'
1,
{
'cookie_name': 'oatmeal raisin',
'cookie_recipe_url': 'http://some.okay.me/cookie/raisin.html',
'cookie_sku': 'EWWO1',
'quantity': '100°',
'unit_cost': '1.00'
}

]

dal.connection.execute(ins, inventory_list)

customer_list = [

{
'username': "cookiemon",
'email_address': "mon@cookie.com",
'phone': "111-111-1111",
'password': "password"

1,

{
'username': "cakeeater",
'email_address': "cakeeater@cake.com",
'phone': "222-222-2222",
'password': "password"

1

{
'username': "pieguy",
'email_address': "guy@pie.com",
'phone': "333-333-3333",
'password': "password"

}

1

ins = dal.users.insert()

dal.connection.execute(ins, customer_list)

ins = insert(dal.orders).values(user_id=1, order_id='wlk001'")
dal.connection.execute(ins)

w

I
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ins = insert(dal.line_items)
order_items = [

{
'order_id': 'wlkeoe1',
'cookie_id': 1,
'quantity': 2,
'extended_cost': 1.00
}’
{
'order_id': 'wlkeoe1',
'cookie_id': 3,
'quantity': 12,
'extended_cost': 3.00
}

1

dal.connection.execute(ins, order_items)

ins = insert(dal.orders).values(user_id=2, order_id='0l001")
dal.connection.execute(ins)

ins = insert(dal.line_items)

order_items = [

{
'order_id': 'oloe1l',
'cookie_id': 1,
'quantity': 24,
'extended_cost': 12.00
})
{
'order_id': 'oloe1l',
'cookie_id': 4,
'quantity': 6,
'extended_cost': 6.00
}

]

dal.connection.execute(ins, order_items)

FIiXH, prep_db eRHusk QAT 7. IUAERTLALE test_app.py SC{HY setUpClass J5 7% A H
B, EEIEINEEEAE R, Fs ik, setupClass J5iARIARADANT .

@classmethod
def setUpClass(cls):

dal.db_init('sqlite:///:memory:"')
prep_db()

FETR, ok AT LA 5 Sl T A e B R AT 10 oA B 25 7 A UM 7 AN AT IE R A 48
Eo ACMIALL R BT IR INE] TestApp 2erht, 4R fil 4-6 iR,

6 4-6  MIREEM S

def test_orders_by customer(self):

expected_results = [(u'wlk001', u'cookiemon', u'111-111-1111")]
results = get_orders_by_customer('cookiemon')
self.assertEqual(results, expected_results)




def test_orders_by_customer_shipped_only(self):
results = get_orders_by_customer('cookiemon', True)
self.assertEqual(results, [])

def test_orders_by_customer_unshipped_only(self):
expected_results = [(u'wlk001', u'cookiemon', u'111-111-1111")]
results = get_orders_by_customer('cookiemon', False)
self.assertEqual(results, expected_results)

def test_orders_by_customer_with_details(self):
expected_results = [
(u'wlkeo1', u'cookiemon', u'111-111-1111", u'dark chocolate chip',
2, Decimal('1.00')),
(u'wlke@1', u'cookiemon', u'111-111-1111", u'oatmeal raisin',
12, Decimal('3.00'))
1

results = get_orders_by_customer('cookiemon', details=True)
self.assertEqual(results, expected_results)

def test_orders_by customer_shipped_only_with_details(self):
results = get_orders_by_customer('cookiemon', True, True)
self.assertEqual(results, [])

def test_orders_by_customer_unshipped_only_details(self):
expected_results = [
(u'wlkeo1', u'cookiemon', u'111-111-1111", u'dark chocolate chip',
2, Decimal('1.00")),
(u'wlke@1', u'cookiemon', u'111-111-1111', u'oatmeal raisin',
12, Decimal('3.00'))
1

results = get_orders_by_customer('cookiemon', False, True)
self.assertEqual(results, expected_results)

{7 4-6 HHIMNATEAHE T, IREESSHERS AR/ (Eban cakeeater) HYMIIAMD? e
X RGP AAFAERI PTG ? AR P 2R BRI R AR, SRS BRI
FORAI AR GRS I AT B, BB VRIS & S5 A v (A ARTL.

X H, BAICLY ] T TS REMNIK {8 ] SQLAIchemy >k I — 4~ b8 K A2 45 72 e
% LT AR A BT 2. ABE T T anfliE unittest S, DA Anfaf ik SEAEM
Wb B . BTk, BAOTATEMEA Ui R B PRI 0L T EAT I 1

4.2 {EHmock

HAEDRIRAEL b G MR B e e 5 A B R EARA A /4TI, mock AR &R LK,
AR VR KRR T X A A R A TIRIE, B AL SQLAIchemy AR [al fRAH SR [
SARAH, R T DU L E 5. @, YA R o, B
OV NAFEAE &, (A S A IR TSR, md B IEE BE A Y . X
ATEAE AT AR UG IR BN ZE o FA PR EAR T v 2 2] Bkl
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7 A A AR A mock, TS A — A ROH F— kIR, X — R IATRHE
FHBRK Y mock R4 HESER BIFINE . E Python 3 H1, mock #& unittest B i) —f
5ro AHAE, WCRIREEAAYARE Python 2, ABATHEESEMH pip sk %%é mock FE, LA IR e
HIZhRE. Ak, FTLMERILAT M4

pip install mock

ZHENT mock BN, kAT LATEMIRX A2 T . mock H—A> patch() H%, BAVFIAE
FH— A AT LLAE T b #2581l MagicMock 46t Python SC1F 48 I 4, MagicMock J&—A~
FEikAY Python 4, ‘ErLAMRE: A S H A, FH A0 ia 6 5 20ke L eny
4.

B, TEFA mock JE, fE Python 2 W1, TR LT RS

import mock

f£ Python 3 W1, 52 F AN T LA

from unittest import mock

A mock FEZ 5, FATTHHE patch J5 75 VRS &% A 46 dal dh RAViESE . AT 2% R 4L
RIARALAE M= e B, T Al R e s s B 170 . BAIOA dal X R il id 4 R A2
app.py XIFRY, FTLARRNTTTEAE app Btk b i w, AJER AR L AN m %, B
FERMELH T —4 mock MR, T KL LLA execute LK E—IREIE T, A4
HRLZE T AR R, (HEEEE | fetchall 575, ERYIR AR TEZMIAEIE. R
151l 4-7 25t T 8 F mock fREF dal 3R prfRag

Bl 4-7  BEALLEEEINR
import unittest
from decimal import Decimal

import mock

from db import dal, prep_db
from app import get_orders_by_customer

class TestApp(unittest.TestCase):
cookie_orders = [(u'wlk001', u'cookiemon', u'111-111-1111")]
cookie_details = [
(u'wlk0o1', u'cookiemon', u'111-111-1111",
u'dark chocolate chip', 2, Decimal('1.00')),
(u'wlkee1', u'cookiemon', u'111-111-1111"',
u'oatmeal raisin', 12, Decimal('3.00'))

]

@mock.patch('app.dal.connection') @
def test_orders_by_customer(self, mock_conn): @




mock_conn.execute.return_value.fetchall.return_value = self.cookie_orders ©
results = get_orders_by_customer('cookiemon') @
self.assertEqual(results, self.cookie_orders)

O {5 mock {3 app &bty dal.connection,
mock L4 mock_conn I AR ERSL

© [ execute J5 kMY B {H 1% & B fetchall J5ikRUIR BIME, FHoff fetchall J5 kYR B {E
% &k self.cookie_order,

© JAMMIKA%L, L dal.connection, JHiR [l E—2 i BHYIR FI{H.

®

PRATLARE], (£HE A IS ResultProxy (A17Rfil 4-7 FuR) 22 IS A T80
IR, ATREIR Pt B R AR Z 0k . (AR B, X% TR IR bug AE% A A

ARIREATRE A 1), Wl DR AAEIRIRY 7%, BIAEI mock.patch 3eifids, JFHHLL app 1
Berpry select R, LEIRMIEH —A22ERZKNIK— T, RATLAEIA EIRITR
AR IEME, fEX AT select, select_from Fil where {41, Rffi| 4-8 {#UR | HfAfii.

il 4-8 AR

@mock.patch('app.select') @

@mock.patch('app.dal.connection')

def test_orders_by_customer_blank(self, mock_conn, mock_select): @
mock_select.return_value.select_from.return_value.\

where.return_value = '' ©

mock_conn.execute.return_value.fetchall.return_value = [] @
results = get_orders_by_customer('')
self.assertEqual(results, [])

AHE RN, B select Tiik,

TR &5 1% 2 e Berh . BRI BB MR E AR ) L, S EURIRBER InF /234 .
A2 A B A R B A R AR B E

FAVIRTEEAELERE, 4N app BLHLAY SQLAlchemy fRADHF 22 I f T 1,

A ERFKACKRMRMEA L], B CEH SR EF BN Ak e e ], 1
S, REBUREA I FIE AR — T, AR IRE R B S &

o ®© ®© O

X HL, PRAIZELARMAMIA S SQLAIchemy BRI RS, FRILYZ T anfHEE R
TR e B E s b, DAEEMRR . &S5, RG5> T At it Gk £
g, AT LR R, BATRAESR 14 TAhEAZ IR, ISP Flask,
Pyramid F/l pytest,

T ok, A% 2 LE Python Hh anfal /£ AN B A A NI 2 T, ik I 4t (5
SQLAIchemy AbEEFLA K 12

Wik | 53



BOF

R

i FH S B AR AT CARI B A B8 2 I 76 SQLAIchemy X5, R AT LLiz FHIX Fhb R 536
L., R Rshe, AT T anfal R8s 2 B AR O .

3T, FeH PR EH Chinook #¢#E 22, /R Al LAFE http://chinookdatabase.codeplex.com/
FTRRIELEE, B, IS Chinook 38 ZERY SQLite Miiads, Fra] LATE A5
RESH) CHOS/ SCiFJerh kBB, XA e b @& — sk 5t ZEpi I %, @t e iRl LA
HEWTH T AR T A, BTN S AR 4R4HE,

5.1 RETENEK

HEE—A RS, ATk Artist F, RATTFE—ATCEIE AR K (R AE W R S I Feps
RIER, BFEE—/5E %R Chinook P8 A, <6 5-1 & G TCEAEFNE [ #EHICED,
XA PRI ISR AR T,

il 5-1 GIEEIAERT SR
from sqlalchemy import MetaData, create_engine

metadata = MetaData()
engine = create_engine('sqglite:///Chinook_Sqlite.sqlite') @

O XERETA B R HT S SR BIRAE PEAER —A H R

YOI BRI S, BALA 7RG — A RIHREN D). Tk, A1
YR AR AT R O — R R B, X —kIRNA S FahE LA, mha
autoload £l autoload_with XK F 24, X SATKAE B R 43 metadata Xt 4,
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8

HAE artist R AR RIS, REI 5-2 FR 1T AU s .

=i 5-2  [HT Artist %

from sqlalchemy import Table
artist = Table('Artist', metadata, autoload=True, autoload_with=engine)

B JE— AT SO Artist RPTRRI RS AN AT CABERLX A% T, RS
2 B ETEhE LR —FF . Rl 5-3 JRIR T anfel {f F fa] sp Y R A T ok A B 2 rh A IR LE

i
=l 5-3  {H Artist %

artist.columns.keys() @

from sqlalchemy import select

s = select([artist]).limit(10) @
engine.execute(s).fetchall()

0 TRV,

@ IR 10 S&id%k,
1IN

['ArtistId', 'Name']

[(1, u'AC/DC"),

(2, u'Accept'),

(3, u'Aerosmith'),

(4, u'Alanis Morissette'),
(5, u'Alice In Chains'),

(6, u'Antdénio Carlos Jobim'),
(7, u'Apocalyptica'),

(8, u'Audioslave'),

(9, u'BackBeat'),

(10, u'Billy Cobham')]

WL AR LR A, WTUEEA /15 Artist ARSI Albun 2. T HARIEI Y 5 7%

R SPE

album = Table('Album', metadata, autoload=True, autoload_with=engine)

BT RER—T Albun RAYTCHAR, BRABS 7ML, RADARE] 5-4 FroR,

i 5-4  EFEITTHE

metadata.tables[ 'album']

Table('album',
MetaData(bind=None),

Column('AlbumId', INTEGER(), table=<album>, primary_key=True, nullable=False),
Column('Title', NVARCHAR(length=160), table=<album>, nullable=False),

5%

55



Column('ArtistId', INTEGER(), table=<album>, nullable=False),
schema=None)

)

TEEREAR, $RM Artist RAYHPR LI I3 A R, LhIATA R — T Album £ (1)
foreign_keys J&k, HHRERNEFIE:

album.foreign_keys

set()

MXAEERTE, SMRAIBEA R ST, ZBTLAR AR RGO, & IR A X A A A2 Rl IR 4
B, v BAE RS R SN AR AEAE. A T ALEIRAE TR, SQLAIchemy Ji
FET RIS R, ATDMERSE 1 B R0 EnIRa Gk 1Y ForeignKey, Mifitk&E EA1ZIH
HIR A

from sqlalchemy import ForeignKeyConstraint

a'lbum.append_constraint(

ForeignKeyConstraint(['ArtistId'], ['artist.ArtistId'])
)

BAE, F\HNsiTRE] 54, IRESHEF Artistld FIAE B T —4 ForeignKey,
Table('album',
MetaData(bind=None),
Column('AlbumId', INTEGER(), table=<album>, primary_key=True,
nullable=False),
Column('Title', NVARCHAR(length=160), table=<album>, nullable=False),
Column('ArtistId', INTEGER(), ForeignKey('artist.ArtistId'), table=<album>,

nullable=False),
schema=None)

BTN RBFRAAD ATLAME XA 56 R R IEMREE R A . wTLME R0 RIS — T
str(artist.join(album))

'artist JOIN album ON artist."ArtistId" = album."ArtistId"'
KEFT! BAERNTATDR AR M A2 AR T, HTESRSE 2.5 HhihemAin—#t,

SRy B PE R I A 2 T X A S R AR R R B R AR . A, B,
SQLAIchemy ¥R AT— 1k I G #EA$5 8 %2

52 REBANHIEE

AT RS EBEA B, W LME ] metadata XTRAY reflect J5ik, reflect ik iis| %
ERIETAE R HRNE, RSB A NS, T, #HRAR metadata £ engine




5 T # A Chinook 508 %

metadata.reflect(bind=engine)

MR 2B T T, R 2B BHE N, Aid, ATEAE A AR AR 2R 42 41
%, LMEEF netadata HH T 14

metadata.tables.keys()

dict_keys(['InvoiceLine', 'Employee', 'Invoice', 'album', 'Genre',
'PlaylistTrack', 'Album', 'Customer', 'MediaType', 'Artist',
'Track', 'artist', 'Playlist'])
M EHERE R UER, HOFHRERDI T, (HEMNRNSARE, XEEA
SQLAIlchemy M5 £k R4, MiXLER A /E Chinook (18 2142 K5, T SQLite
X5 KNG, FLA/ NSRS e m T 5ds % PR .

EAD: Ko RNEH AT RESAEHAMEE R (Lban Oracle) bl pibiiR.

-

b, JMNCERG TRANEIEE. B R red i b (8 AL ATy .

5.3 (ARSI RUEETR

SRR URLER B 5-3 B BIRIIBEE, XT3RS IR e rp iR, KA kS
2 mh A, (R, X RGTHEE SRR I P R AT R A, AT R R 5
MEMTsik, Xl LLB T N4 netadata.tables J& MR — AR Rk CHL, AR
5-5 Ffim.

T 5-5  FEAT IR A RS

playlist = metadata.tables['Playlist'] @
from sqlalchemy import select

s = select([playlist]).limit(10) @
engine.execute(s).fetchall()

O Gl —/ 5| Playlist A& playlist,
0 fEA I f#E H playlist A8 &,

7R 5-5 RIS, BBl T EER .

engine.execute(s).fetchall()
[(1, '"Music'),

R& | 57



(2, 'Movies'),

(3, 'TV Shows'),

(4, 'Audiobooks'),
(5, '90's Music'),
(6, 'Audiobooks'),
(7, 'Movies'),

(8, 'Music'),

(9, 'Music Videos'),
(10, 'TV Shows')]

FRAHE S CE I SO MG — A &, AR Ak T LA A L5 vp 22 B 89 75 1ok 8 &
1T

FHE—A R A TR, #Rfi, £ SQLAlchemy 1.0 BgAsH, A TAEERET CheckConstraint,
ERES A 5% . IRUARER S5 P BINE, DARJFAI 55 2 ik, 1H2, mTLME
1 BB T TR e,

i, HERCLFS MRS, DR anffE xR it Ri5E R %R, I
b, PRi&FE T Al SO AR, DA A el A I F A A3k

A F A 45 T SQLAIchemy Core F1 SQL R A N IBEF WA AN A, FEMRINHE T
SQLAIchemy ZREF 5% K., #HELT SQLAlchemy ORM, SQLAlchemy Core i1 SQL ik =
EERE W2, (LEEBEN, JOTTUA R AR PRI 2 hEE, £ Fk4ksiy: 1R
% SQLAIlchemy ORM HIN %,

W
ik
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- P
SQLAIchemy ORM

$25] SQLAIchemy K, K& 5N &A1& SQLAIchemy ORM, ‘B A4 T —Fh
8t A R R4 e 3 7 FRR v (o R AR R B8 b et 5 b LB A o O s, B4
P T —Fh PR B AR P IR AR I . ORM i S RAR# i, LAEF K%
B NEBAN R 25 FEHARRD T RE P AL A EIVE F . JE 2% VR AR BD n{e] {3 F Bt 2O SRR 2,
A, ORM WIAHD ZACAET, IRATUL RAE TR B A 2% X — o, i AN F AR A
fi, EFRATIF4AEH ORM E,






5562
{EHSQLAIchemy ORME L&

{fi H SQLAIchemy ORM I, & IR S 0E A AR, .%?%YEE’J%W?TEXE’J?&WH%
%, MmAEEESIE)EER., 7E SQLAlchemy Core H7, A& EIE—NTTHIEAR, &
Je B — A~ 5% e SR AR R IR AY Table X142, IfifE SQLAIchemy ORM Hi, {14 Ex#
N, BAkA H—- 44 declarative_base {472k, declarative_base R T IE A &
sty (HRAR M BIHURR) 6 4E ., WREREGICLEMRA, declarative_
base BB AL FIML A BIR APATICT . TR, LERAWRASE X FE LRI,

6.1 {EFRAORMEENFE
ORM i A2 b7 izl /2 4o T~ A~ 38K,

o #ks&K H declarative_base X%,

« f& __tablename__, iXs@#dinEH {E IR A,
« BE—AHEZAEME, ENERRE Column X4,

o R BN,

WAV EAT AR A e Jm A SRR G I RR k. B, fE ORM b LA 5 1E Table X}
L XHEEFEHLL, MRNECLAES 2 mhifid, HEelzif - MHEFEZRNKX
. £ ORM e H15E LA, (144 Column 141 bR KL F2 A A R A — S8, M
I, BANSHEEBIERRS T4, BRib 2o, 1.1 795F 131 rh s Re e b TR
Fd T E, I HREW M AUY TAE. Hdk, > ERSERkERAAE, H2, ORM
T Bk — AR SL ], TR B BBR EER PR E 1L RO .. Tl
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FEFE L ORM 21y cookies % (WLosfdl 6-1),

5 6-1 & X E ORM iR Cookies Z&
from sqlalchemy import Table, Column, Integer, Numeric, String
from sqlalchemy.ext.declarative import declarative_base

Base = declarative_base() @

class Cookie(Base): @
__tablename__ = 'cookies' ©

cookie_id = Column(Integer(), primary_key=True) @
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

Bil% declarative_base Jfhj—A~sefl,
4k7K Base,

TENFRA,

TEN A @M, R E D T,

EmEARD A B R ARG 2-1 VR —AE, ATLLE G &R Cookie. _table_ J& MR IEX
— 5,

e

(1]
(2]
(3]
(4]

>>> Cookie.__table__

Table('cookies', MetaData(bind=None),
Column('cookie_id', Integer(), table=<cookies>, primary_key=True,

nullable=False),

Column('cookie_name', String(length=50), table=<cookies>),
Column('cookie_recipe_url', String(length=255), table=<cookies>),
Column('cookie_sku', String(length=55), table=<cookies>),
Column('quantity', Integer(), table=<cookies>),
Column('unit_cost', Numeric(precision=12, scale=2),
table=<cookies>), schema=None)

BT REE—AOIT. X KRIAARIE RG] 2-2 FH A1 users %, R 6-2 R TR
HE-f£ ORM F1 Core HEAH Y 15 XA —HEHY.

62 B—APAELFINER
from datetime import datetime

from sqlalchemy import DateTime

class User(Base):
__tablename__ = 'users'

user_id = Column(Integer(), primary_key=True)
username = Column(String(15), nullable=False, unique=True) @




email_address = Column(String(255), nullable=False)

phone = Column(String(20), nullable=False)

password = Column(String(25), nullable=False)

created_on = Column(DateTime(), default=datetime.now) @

updated_on = Column(DateTime(), default=datetime.now, onupdate=datetime.now) ©

0 xH, HIMHEIZFIKERN “©5FE” (nullable=False), FFERHAERM—1,
@ MR EATEE H, MERDCRHLF]15% B 2y 24wl ,
© Ffiilfdi ] onupdate, {EFFAIKEFIC RIS E D 2wt iE

' AR &5l

132 Wip kR, B T EFIA G g CEEFIZ) R 2 9b, 38 AT DAE R A 18 1R 5 rp o N2
o B2, {£/H ORMMB, HATEAMES, MASMEHERMLEHE, /£ ORMH, "L
Wit YRy __table_args__ JEMORIF A1, _table_args__ fEUg—Aocdl, HEE & 24
K, WFPIR:
class SomeDataClass(Base):
__tablename__ = 'somedatatable'
__table_args__ = (ForeignKeyConstraint(['id'], ['other_table.id']),

CheckConstraint(unit_cost >= 0.00',
name='unit_cost_positive'))

M EHER RS A, HEE S BAE Table() 4iE B8 £ rh 68 I AUARIR] . X sd& T IR AE
1.3.3 T “E RN A,

AT, Ff15 2] T AnfT {# ] ORM & PSR R A, SRR iy 55— A 2
o RIEZ AN TR R ZRIESI KR

6.2 X%

SQLAIlchemy Core i1 SQLAlchemy ORM HIAS[RIEABLIERFIA R . ORM i 2
{LL) ForeignKey %ISR £y s fn k4 xt 42, (HAE, ‘Bi&{# H relationship f54 R4E it —4 &
M, ZJEME AT T UG R A S &, X AEfE T ORM INF Bl 25 38 hnoeh B3 122 B 466 TR AN R4
{02, XFPIhREH RV AT & F ik i, FRARK A IRIEHE— SO FH HLIE Al 1A,
THXAME 2 VR B B A A R P i FH 5 S ARl . FER ZEENL T, X AMEEEAE
B E, Rl 6-3 {H R T 4nfal{# Fil relationship il backref FikE L —1K FK.

il 6-3 HRAMIFE
from sqlalchemy import ForeignKey
from sqlalchemy.orm import relationship, backref @
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class Order(Base):
__tablename__ = 'orders'

order_id = Column(Integer(), primary_key=True)
user_id = Column(Integer(), ForeignKey('users.user_id')) @
shipped = Column(Boolean(), default=False)

user = relationship("User", backref=backref('orders', order_by=1d)) ©

O iEEE, M2 M sqlalchem.orm 5 A relationship Fll backref J5ikHy,
@ & 3> ForeignKey, HE{RFA1{E SQLAlchemy Core H1 BT fit AR,
© XA T X BIKA,

M order ZerE LRI PR RV LAEH, B5 User S T X £ RK Z, W LLE L
] user J& Mok AR 15 5 I Order AHICHY User, X Filie ALl it backref S 7 4 fE User
2 LS T orders JE M, backref % 3% 8 order_id HE/F, FwA1FEZE A relationship £
ft—A~HARZ, HokEER. RBATLAR BFsZEEM— K51 H, SQLAlchemy 4i
T A {A] i FH 3RATTAE A ForeignKey o IC it 3R ATT(E O¢ & A i LRI 2, 5 A I AY 7= (51 o,
ForeignKey(users.user_id) (#1745 users ZE@Y user_id %1]) @it users f{y __tablename__ J&
PEMLS B User 26, NTITE R &

WALV — M —HI K FR . fERf 6-4 H1, LineItem 285 Cookie jf—Xf—HIK R, &
X — WIS AR, FRATVAE T uselist=False XA F 28, WAL T EH
PRSI, B FRATAS R G o

ol 6-4 WHAERRNE LR
class Lineltems(Base):

__tablename__ = 'line_1items'

line_items_id = Column(Integer(), primary_key=True)

order_id = Column(Integer(), ForeignKey('orders.order_id'))
cookie_id = Column(Integer(), ForeignKey('cookies.cookie_id'))
quantity = Column(Integer())

extended_cost = Column(Numeric(12, 2))

order = relationship("Order", backref=backref('line_items',
order_by=1l1ine_1items_1id))

cookie = relationship("Cookie", uselist=False) @
O XHIEE T —X—MxHK,

XA G AE 2 2 58 R — A RAFADEE S, A, KA ORM HEH KR —#5. X
HIUCRM T R R, B 14 WP MRNG . EE LB AEIESLFRARZ
Ja, kT UAE S A AR T,




6.3 RAFANL

T AVEEAR SR, A4 M3 Base 5L rf metadata [y create_all Jjik, XN HikEE
— /5| #8545, 5 SQLAlchemy Core FF—#¥::

from sqlalchemy import create_engine
engine = create_engine('sqlite:///:memory:"')

Base.metadata.create_all(engine)

fE2: 21 i ORM AT FIZE 20, F5%06 T ARE ORM H Al (I &%, T—
AR T2
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BTE

{# A SQLAIchemy ORMAL B &R

BAVC L E S T R BAE PERBEIEIAT TR, £ T ORI AR 1E Al Se 3ok A P4
Wi, AFFVHRMTEA . AR, FHAMBREE, 845 % 2 anfa x5 s gt 41 He sy
M, F TR HRAWE TIERN, A1 SQLAIchemy &1 TP 447, ‘E4& SQLAlchemy
ORM HEZEMIE 2 —,

71 £I§

1 /& SQLAIchemy ORM FUEUEE R B 53, ‘Biliak ol B3 54 ek 42, FH bl
It G E S TE B G AR AR IR S (identity map) . FrRIFBSE —Fh 20T
FZAFEAR S, CRE B RRMERPERN — M-I RIIR, STELEET —
ANEHEEG, ENESFE—ARFHHTFRE, BRSERR SRR, X5 3.2 R
FEARAHIL,

T BIEEHTZ1E, SQLAlchemy 2l T sessionmaker 2, x4~ wl LARRER £/ B I FE 7
FHRENS S FHAHEI RS 5L G @ S5 16, sessionmaker 2t G —/> Session RSPl — 44,
Session R MG 51 45 sessionmaker T.J BB EBL B /Y, sessionmaker T.J f1F v AT
&R E I R B2z Rk, HH AR EIRE ., FitlE 4~ 5NEF I SQLite
P AR S DR 251 -

from sqlalchemy import create_engine
from sqlalchemy.orm import sessionmaker @

engine = create_engine('sqlite:///:memory:")
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Session = sessionmaker(bind=engine) @

session = Session() ©

© 5 A sessionmaker 2,
© {iifi] sessionmaker $R B[ bind fig B 3 Session %,
© (fi LB Session 2 BllgE session, fEFAIE .,

BECEA T T HRSEIR)ER I session, BEK session G EBEARERT TR —
U), (REECREZAET, ERAS BITERIIBAREN . ARESYREEES 6 Trp QI ZRAE
JRfile X, BATESMIEREM—LE __repr__ ik, LAGEEFEMEEXNSRLHE, A
it XTGBT

from datetime import datetime

from sqlalchemy import (Table, Column, Integer, Numeric, String, DateTime,
ForeignKey)

from sqlalchemy.ext.declarative import declarative_base

from sqlalchemy.orm import relationship, backref

Base = declarative_base()

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer(), primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

def __repr__(self): @
return "Cookie(cookie_name='{self.cookie_name}', " \
"cookie_recipe_url="'{self.cookie_recipe_url}', " \
"cookie_sku='{self.cookie_skul}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

class User(Base):
__tablename__ = 'users'

user_id = Column(Integer(), primary_key=True)

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

phone = Column(String(20), nullable=False)

password = Column(String(25), nullable=False)

created_on = Column(DateTime(), default=datetime.now)
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updated_on = Column(DateTime(), default=datetime.now,

onupdate=datetime.now)
def __repr__(self):
return "User(username='{self.username}', "

\

"email_address='{self.email_address}', " \

"phone="{self.phone}', " \
"password="{self.password}"')"

class Order(Base):
__tablename__ = 'orders'
order_id = Column(Integer(), primary_key=True)

.format(self=self)

user_id = Column(Integer(), ForeignKey('users.user_id'))

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

def __repr__(self):
return "Order(user_id={self.user_id}, " \

"shipped={self.shipped})".format(self=self)

class Lineltems(Base):
__tablename__ = 'line_items'

line_item_id = Column(Integer(), primary_key=True)
order_id = Column(Integer(), ForeignKey('orders.order_id'))
cookie_id = Column(Integer(), ForeignKey('cookies.cookie_id'))

quantity = Column(Integer())

extended_cost = Column(Numeric(12, 2))

order = relationship("Order", backref=backref("'
order_by=1line_1item_1id))

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

def __repr__(self):

return "Lineltems(order_id={self.order_id}, "

"cookie_id={self.cookie_1

"quantity={self.quantity}, "

"extended_cost={self.exte
self=self)

Base.metadata.create_all(engine) @

line_items',

order_by=1id)

\

d}, "\

\
nded_cost})".format(

O __repr__ J5iEE ST BLZANMTR IR G, 21 FIAL 1 B L B AT NSRBI, XA
LA TR R BN AR R T EN b 2o

0 Al 515 E LB AR
ROV R 2S5, % A A B P B T,

7.2 ENEE

b T AEBHE P v G — 4558 HY cookie 13K, JuANAfft Cookie Ry —ME L, X A4~5kf

LEFRATINE A B da TF

GiEs S0

L& PTTRRVEE . 2805, 48 Cookie X R AH L BlA B 16 IHE R &1, XIRAES

gy

|

’




IR A RT LA FH A declarative_base #k7& R IIBLINKYE B (WoRB] 7-1),
=~ 7-1 AR

cc_cookie = Cookie(cookie_name='chocolate chip', @
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1',
quantity=12,
unit_cost=0.50)

session.add(cc_cookie) @

session.commit() ©

O 6|7 Cookie 2y —A~3Lfi,
0 LSl ImEI&IE,
0 RXRAIE.

LA TERY commit() J57ART, cookie b el A BIBE b . B3l S (i AL 2 rhidox
BB BT cc_cookie, WILAE AN T RADIHITETR -

print(cc_cookie.cookie_id)

1

IEFRAE AR T ff— T, Misfront] 7-1 RS, BB E#A £ T 280, 4]k

18I Cookie ZfySL B4 Hfs B & iE Iy, HSEAS MR R IE RN, BEIH

KGR commit() J5ik, ASHENAEREFEARE ., LI commit() B, SKRAELNTHE:
INFO:sqlalchemy.engine.base.Engine:BEGIN (implicit) @

INFO:sqlalchemy.engine.base.Engine:INSERT INTO cookies (cookie_name,
cookie_recipe_url, cookie_sku, quantity, unit_cost) VALUES (?, 2, 2, ?, 2) @

INFO:sqlalchemy.engine.base.Engine:('chocolate chip',
'http://some.aweso.me/cookie/recipe.html', 'CCO1', 12, 0.5) ©

INFO:sqlalchemy.engine.base.Engine:COMMIT @

0 EhE%,

0 B0t AR SR,

0 HAME.

0 R HEL,

AERAE T RELAR NS, WA echo=True {E A5l 7 240 INF create_engine

A, AR ERERE R T B EE . XA BRI
A, AEKBREAE = i, 1 —E AR A2
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HIE, BE— RS, CILR AR, A, S8R tnsert IBRINVIE, &, 12
AERSFIBARIE, JFPRMIFSS . X AMEEL T 0@ W HRRA “ TIREIT” B

HTRBEEILMEA L RICFATT 6. RATHERE AR R 25 X el — L b ry 2
B, IBATHFEME RG] 7-2 R Bk, X BUDE R R IR SLH], mfEIE e
mElsiEd, ARIERHRER A,

72 AL SRR

dcc = Cookie(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)

mol = Cookie(cookie_name='molasses',
cookie_recipe_url="'http://some.aweso.me/cookie/recipe_molasses.html',
cookie_sku='MOLO1',
quantity=1,
unit_cost=0.80)

session.add(dcc) @

session.add(mol) @

session.flush() ©

print(dcc.cookie_1id)

print(mol.cookie_id)

© 5 dark chocolate chip cookie,
® /1 molasses cookie,

© JlH=ih.

WHEE, 729, IAER T &1ER flush() Hikm A2 commit() Fik, flush()
J7 30 commit() JiARML, (H& BASPATEIRERR R IE K F S, Fik, dec Fiimol sk
GRS TE R, VRATLAE A BT TSE 258 TS5, A 5 o R B A 1A
AR BATE B FErp s in 2 M e, H S sesston. flush() {EA)—kutt% 7. A
flush() HEESHEHEMAEBRA —1FSS, HFREBEBIRE. PTG 7-2 gk
i, M3 FEER.

2
3

UIREEEER PR ALE, AR BAREAIMEELRT, (£ flush(O) LS ELF,
BV IR— R B Al A 2 SR id . FRB 7-2 RERRY T AR, oGl 7-3 Ay g5
EA ALK 5 R TR RO

i 7-3  HEEAHA L KICR

cl = Cookie(cookie_name='peanut butter',
cookie_recipe_url="http://some.aweso.me/cookie/peanut.html’,
cookie_sku='PBO1',




quantity=24,
unit_cost=0.25)

c2 = Cookie(cookie_name='oatmeal raisin',
cookie_recipe_url="http://some.okay.me/cookie/raisin.html',
cookie_sku='EWWO1',
quantity=100,
unit_cost=1.00)

session.bulk_save_objects([c1l,c2]) ©

session.commit()

Print(cl.cookie_id)

O 1N cookie EHNF, JfH bulk_save_objects Jjiiflt B IRAT .

PATIRG 7-3 A RHEINAATENE B b, B2 L IR G A TERA KRR, I HICE:RlE
cookie_id HEATHIEN . ARARKEFIEIEENINE, FTUERES A —FEAED:

INFO:sqlalchemy.engine.base.Engine:INSERT INTO cookies (cookie_name,
cookie_recipe_url, cookie_sku, quantity, unit_cost) VALUES (?, 2, 2, ?, 2) ©@

INFO:sqlalchemy.engine.base.Engine:(

('peanut butter', 'http://some.aweso.me/cookie/peanut.html', 'PBO1', 24, 0.25),
('oatmeal raisin', 'http://some.okay.me/cookie/raisin.html', 'EWWO1', 100, 1.0))
INFO:sqlalchemy.engine.base.Engine:COMMIT

0 HBAHEAL

FHELToRM 7-2 Fh i £ 5% add IERIFME A B RIRIMGS, TRB 7-3 I TR G £ .
(A, XAl B ISR T DAL AE IE 4 DA 58 rh ml 66 FH B — 2 A AR R, Bilan .

o RABEREGAZETSME
o MREAEETISIE

o BUAEOUT, AIRECERE

o AEflRAE R,

B T bulk_save_objects Jjik 241, A Htth % Fhidad - i QU AN HAT ST 7%, PRAT
PAfE SQLAIchemy SCEGHh T R 8 £ A Kt 4RV R AL REMINE o

IR L &0, HEAFEDR SRS AR THE, 1564 H bulk_
save_objects BiAHIR 5, TUH A MIMERECIRIR (f5l4n CSV st A ik E 5L
AT JSON CRY) SRR, 58Z IR FEML .

IUE, cookies FHLARA T —LeBdn, 1ok 1 anfal a2 LA R AR HUX 2E 504

7.3 EREHE

Ryt AT I B B &0 LR query() vk, B, 8 Cookie (LB query() Kk, X
FEMERESREN cookies HAAIFTAILT, ARl 7-4 FinR,
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T 7-4  FREUTA cookie

cookies = session.query(Cookie).all() ©@
print(cookies)

@ X [8]—/ Cookie SLAIFIF, {83 cookies FKHIFTH LK,
R 7-4 B AR AT
[

Cookie(cookie_name='chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1', quantity=12, unit_cost=0.50),

Cookie(cookie_name='dark chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe_dark.html',
cookie_sku='CCO2', quantity=1, unit_cost=0.75),

Cookie(cookie_name='molasses',
cookie_recipe_url="http://some.aweso.me/cookie/recipe_molasses.html',
cookie_sku='MOLO1', quantity=1, unit_cost=0.80),

Cookie(cookie_name='peanut butter',
cookie_recipe_url="http://some.aweso.me/cookie/peanut.html’,
cookie_sku='PBO1', quantity=24, unit_cost=0.25),

Cookie(cookie_name='oatmeal raisin',
cookie_recipe_url="http://some.okay.me/cookie/raisin.html',
cookie_sku='EWWO1', quantity=100, unit_cost=1.00)

1

B4R mHE A — X RAIZ, FrCAFRAN T DL AE & — AR X Ex R, fF X sen e 5

SATAIE, PRI CAM MR 1, R4 ek AMCTIBUR ok . 4% 7R T
SR,

B T —k MBI A X R 2o, @Rl DOk i VB R AR G ok T & i &5 K, anonfl
7-5 FiR,

w5l 7-5 A AERE AR SR
for cookie in session.query(Cookie): @
print(cookie)

O P2 i HIE R AT ST a1l (),
(ERE TR R, AT BRI NCFA R, BHOEA AR, JFRE T—1 04,
BB 7-5, SREATER .

Cookie(cookie_name="'chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1', quantity=12, unit_cost=0.50),

Cookie(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),




Cookie(cookie_name='molasses',
cookie_recipe_url="http://some.aweso.me/cookie/recipe_molasses.html',
cookie_sku='MOLO1', quantity=1, unit_cost=0.80),

Cookie(cookie_name='peanut butter',
cookie_recipe_url="http://some.aweso.me/cookie/peanut.html',
cookie_sku='PBO1', quantity=24, unit_cost=0.25),

Cookie(cookie_name='oatmeal raisin',
cookie_recipe_url="http://some.okay.me/cookie/raisin.html’,
cookie_sku='EWWO1', quantity=100, unit_cost=1.00)

Br T A A TR AR aWLO J5ih, BAH U Z Kb Ui B Ry 75, ATLAMEHILL
BRI R,
first()

A, MR AR 5,

one()

BIRIATT, AR REARRAEER, W H R

scalar()
REE RS~ eH, HLEER, RE None; FHEERL T4, MISIEHIR,

RIEXEK

BB & FRAE, MiEE e TS T4,

o BRHEAKMIE L) FERKIILR, CHARTENNLZINEAITEANE, RELK
Mizfz—k ARE—FLK,

o BB FEFKLE, FHAEA first() F ik, ™k one() A scalar() 77 ik, BN LA
HAERRFELEHEMT, 22, RpHALE TR LA AR, RiFEER
one() 7 ik,

o FHEMAE A scalar() ik, BAWREGEGHEIETRAR—F—7], CHAI X
ik, SENRBARSNCRN, ZF7EARSEANLETNE, XA RRAF
FBEIE,

B AT T T AR A TR b I, IR 18] B 5 IE AR L & B A 1. AT E AR @
W HTREMBX LT85 AnFSX SO I R BARAR S, W PR e B el 2 4
1%, i HLFER A AP ). R4 SQLAIchemy A~ 2% 2 i 1y slort G S Ik 44,
fHAd, aRAri G T RN, EREBEE R BRSO A RS, 8T REEM
et 25 T3 [l (1 Z 53R 7 R A
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7.3.1 I=HIERDATIEL
S T BRI 1R B 5 B, BB IAIS L2 query() i, &SI ZAIHE S5
Fa. Bilan, frifisfr—A-#i, X1l cookie FIZFRFIE R, Al 7-6 iR,

TG 7-6  FAFif) cookie_name Fl quantity 7|

print(session.query(Cookie.cookie_name, Cookie.quantity).first()) @
© )\ cookies FAFh) cookie_name F1 quantity PiANFI, FiR [BIH—/ &R,
BIFRB7-6, SEEIATIEER .

(u'chocolate chip', 12)
M BTSSR ATUAR S, AR E 2 —A AR e SR S IHE 4Lk 4.

FMNCLPTUMRE R IRIERD T, #% TREEE T UM 2ok ot 2 115 D3R 1ml 2%
KA R B 2 anfaloh 22 IR ml 25 5T o

7.3.2 #HF

ARG 7-6 KIFTA SR, MAMNIGEE —&KILa, R RIBIE AR BRI HE
G, ARy 2R B ISR A R ERIRFF, ATUAE ] order_by() i54), 4uRfil 7-7 Fiow.
i, Bl A B RAZ BB cookie RUECRHATHEIT o

™l 7-7 KR T TP HES
for cookie in session.query(Cookie).order_by(Cookie.quantity):
print('{:3} - {}'.format(cookie.quantity, cookie.cookie_name))

BTG 7-7, SEEITEER

1 - dark chocolate chip
1 - molasses

12 - chocolate chip

24 - peanut butter

100 - oatmeal raisin

AR E SRS, TEEE desc() IR, XA BB IE AR 77 AR S HE
HIEEES, Rl 7-8 Fis.

) 7-8  FRIRECR AT T HES
from sqlalchemy import desc

for cookie in session.query(Cookie).order_by(desc(Cookie.quantity)): @
print('{:3} - {}'.format(cookie.quantity, cookie.cookie_name))

O FRMHEAZIL IR EFHEZIRIZIA desc() s,




desc() EELD AT LAME R FIHT 4 (Lb#4n cookie.c.quantity.desc()) [y it
FRM. 2, aREREMPXFEER, FTRESE KRR, FrLATE
&4l desc() HTEA%L.

ISR R AR A SR [ 25 R — 5y, TR R 1Al 85 RAE R EAT IR, T R AR
Prik.

7.3.3 MRHIREIZERERFE

TERTHEI NG, BATEA first() BRI —17idak, B query() 24 T3l 1iE K
PARAT, A SEhriaf Tt SR ATA R, A OUE AN LT, AR AR A kAT R
i, WTLMERYIR TS (slice notation) ik Uimit JEABCARIRN—E 0. bhan, FRIVERE]
HugHIERE cookie, TRARSNE B iZHITEMBEF cookie, 2 IR AT LA FH wif v 447 I 3 () 25
W, FEN Wimit AR Bl f EAh TR AL A AR cookie, 7nfil 7-9 B T HAR M,

R~ 7-9 Wik EF R E/PHY cookie

query = session.query(Cookie).order_by(Cookie.quantity)[:2]
print([result.cookie_name for result in query]) @

O BATEIIFFHR IR . o RBIEE RGOSR, X PG IR T RES TR,
BRI 79, SRR .
[u'dark chocolate chip', u'molasses']
B TR 75 oh, B alLARE limit() 154,
T 7-10 PR EAF R/ cookie (FEHT Limit())

query = session.query(Cookie).order_by(Cookie.quantity).limit(2)
print([result.cookie_name for result in query])

HAE, IRELHEFEEWFFR cookie T, VRAIBREDBAHZNE 24 /i AT HF 18 A £ /b cookie,
VS HR)EERELE SQL BEL, X EE A AR B AU LS B Ve v UL B 4370 B AR 55 2%
E{ER, Ebtn SUM, BTk — T anfafd X 2 g %,

7.3.4 HNESQLEFEIRZ

SQLAIlchemy & w] A H1 i i B0t 22 /b 9 SQL R, b, PRASTR S IR s J42 ef B0
SUM() 1 COUNT(), Zafdi X I~ %, FEHE 5 A sqlalchemy. func b, X P4~ R At
SR BANRIERIT -, Fik, ZE3R45 cookie MBS, FTLAE FH R 7-11 RS fend,
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B 7-11 Giit cookie $r
from sqlalchemy import func

inv_count = session.query(func.sum(Cookie.quantity)).scalar() @
print(inv_count)

O IHEE, XHEMEM T scalar(), BHREE /MR LLHIY],

F—REESFA func B/, ROHEESA sun ARES SIS, 1 BB
Zv 55 F0 Python [N B 1 sum BTG

BTGl 7-11, SERFATEER

138
BTk, () count BEEF — I cookies KH1 A JLFH cookie (WIRf7-12),
) 7-12 SEit A A JL cookie

rec_count = session.query(func.count(Cookie.cookie_name)).first()
print(rec_count)

FERB 7-11 w, FAUE scalar() FiERE] T HAME, SHAR, fEmf]7-12 4, i
BRIEE AT, BARME first() Fddfdi 1 scalar() ik,

(5,)

fi F count() i1 sum() X J& R H R 2 SR BT 871 4400 count_1 &R R, X BLiRk B T
WA, B, RS E ZAGE, IBRA 1L ARGE B EE i H
Bkt HPHAFHBF L, FIEPU count() FRECK & count_4, iy & W i%iEMW. B
i, 45 24 JE B A Ho M Python fRHDA

Aid, [EEKEME, SQLAlchemy $24 T label() XA bk Bk iR ik AN A1, w65l 7-13
PATHIE R SR G 7-12 —#F, R EE TN label() BMECATRAN T AR T — 1 EA
M4+,
Bl 7-13  HEay 4G
rec_count = session.query(func.count(Cookie.cookie_name) \
.label('inventory_count')).first() @

print(rec_count.keys())
print(rec_count.inventory_count)

O 7ETEAIFIR R LI label() L.

BRG] 7-13, SRR

A
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[u'inventory_count']
5

FAMTELS: 2] T Anfal BRI B e IR 18] A S AT B . 438 T ok ST Anfal AR B 7 1Y 45
XA R T I UE

7.3.5 giE

A el A R R AN filter O EASERHAT, HEIR filter() FREE 41,
—BEMFI—AESS, TR LA fllter O FAEEE—RMEN, SELERA filter()
iR mZ AR RIS 4 PR ClauseElement Kk, 'BANTAIITE AR (548 SQL A H Y
AND —#, fE7Rfi] 7-14 , FATTPREAHRAA “chocolate chip” Y cookie,

a5 7-14  fER filter() i cookie 44

record = session.query(Cookie).filter(Cookie.cookie_name == 'chocolate chip').first()
print(record)

@A 7-14, BATENH chocolate chip cookie FIiC T :

Cookie(cookie_name='chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1', quantity=12, unit_cost=0.50)

Britb 2ok, A —A filter_by() Fik, HTIEHRFN filter() HEK ML, HEw&aH
TR RN it e 88 b N —30 4y, i R M i v #b X, XA ACkA T
AR LA B 5 — A ERRE RS, A, Filter_by() ff FHITY A& 56 LA T
e RIA. -6 7-15 PATHIRSIRFIR B 7-14 584 —FE,

Tl 7-15  {Fiff filter_by() 1€ cookie_name

record = session.query(Cookie).filter_by(cookie_name='chocolate chip').first()
print(record)

A LA where 1A RAFRFTA AL A “chocolate” X AMAIHY cookie 44 (WL/Rf8] 7-16),

w5 7-16  EwARLFH ML “chocolate” HY cookie

query = session.query(Cookie).filter(Cookie.cookie_name.like('%chocolate%'))
for record in query:
print(record.cookie_name)

BRG] 7-16, SRENAN AR

chocolate chip
dark chocolate chip

e 7-16 B, TN MET JE RS iE4)H$E Cookie.cookie_name %I|{E 4 —Fl ClauseElement 3
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eSS R, HHIFAMT QlauseElement [ Like() FikigIChAL, oh, AR L H M T B:w]
BERE, WEEFEFE 2-1,

AR E FHET— /> ClauseElement J5 7%, A2k SEAEL U8 1R h il HAF. K28
BRAFH TG R URBUER —#E . B TORUEX Ses A Z A AR — 222 5

7.3.6 BZEFF

F HErA L, AT RE (f%ﬁz#ﬁ%ﬁ’]ﬁ%ﬁﬁﬂn — ARG ETEAE, R
FH ClauseElement [ 5 &, ot like(), Bbob, AT UAE Y £ % WAV B Ak 185
. SQLAlchemy %tk £ ¥ brif Python & /EFF M 7 | 3%, BLHEFT A brif 19 Lb 858 BAT
(==, 1=, <, > <=, >=), ‘BIIWIIHHEEFIE Python B 5 e—FE, 1E5 None LLELINT, ==
BEITRERCY IS NULLIER), BARBESF (\+. -. *. [/ F1%) & LAUFRA S T80
FER R B OB, ARl 7-17 BoR.

il 7-17 R+ ERET R
results = session.query(Cookie.cookie_name, 'SKU-' + Cookie.cookie_sku).all()

for row in results:
print(row)

AR 717 BT EE RN

('chocolate chip', 'SKU-CCO1'")
('dark chocolate chip', 'SKU-CC02')
('molasses', 'SKU-MOLO1'")

('peanut butter', 'SKU-PBO1')
('oatmeal raisin', 'SKU-EWWO1')

BRI — A W RIS 2 A PR TR . AEAC BRIV 55 B st THECR i B AR
Rk, REFHEXA, ] 7-18 R EFA AR — A

=5 7-18 A H cookie HYZEAFHHE

from sqlalchemy import cast @
query = session.query(Cookie.cookie_name,
cast((Cookie.quantity * Cookie.unit_cost),
Numeric(12,2)).label('inv_cost')) ®
for result in query:
print('{} - {}'.format(result.cookie_name, result.inv_cost))

O cast() AL UF AW AL B4, A, FRATTZRIAY S5 R AT 6.0000000000 i
AFET, SRR R, RATATLAL R RS T M. 7 Python i, & AT LA H
print('{} - {:.2f}'.format(row.cookie_name, row.inv_cost)) 52Kt EIMIIES .

O X H KA label() A FIEfTE M 4. MRAHITEA L, FIEASHAAE
result Xf 5 keys 1, BRIAEH 247 rTHR1E,




] 7-18 H: pRIIEE R AT .

chocolate chip - 6.00
dark chocolate chip - 0.75
molasses - 0.80

peanut butter - 6.00
oatmeal raisin - 100.00

AERTFEA A where 154, AR IEATHEIRATER, b —FI5 kA /R HAT.

7.3.7 TWRBER

SQLAIchemy i % # SQL i /Riz B /F AND, OR #1NOT, Ef1HM R (& | 1 ~)
kFoR. % Python B HAFHLFESHMIFIFZNN, 7E4fF AND % OR EHa R — & B4R/
Do Hean, &Eb <5, FrLIYYRE A < B & C < DI, (RABIEEINZ (A < B) &(C < D),
bR AR AZE A < (B&C) < D,

Bz E 2R EFHERA T AL LA where TRIFEREAE—HE, X nT DLl i (8 F 2 #0]

7.3.8 EIER

A TR ATHEERYCR, FRINBERTLAIE 24> filter () FHRIBEEAE kS, o mTLLE FHiERER
RSEBL, i BLAEADERARAY R AF . ThRE R 98, FILE W E FLEBERCEAR Rz R
T, WpEREHSIEAEEBLFKI S, SQLAlchemy FIZEETA and_(), or_() F1not_(),
XEERR AR TRIZ, DMESNERSCHE T X 0 TF. AR EREU A% KT 5 5 H A
ABILFE AR cookie F1IZ%, FTLAE R RG] 7-19 g,

T 7-19  {ERHHE £/ ClauseElement 255501 filter() i AND iz

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

)
for result in query:
print(result.cookie_name)

or_() EEITER 5 and_() BECEAF AR IR, REDie ik — /A4 ik, mhapik ik,
AN AR 2 AT P BCRAE 10 B 50 Z A FH LS chip iX AR cookie, W LA FH /R
7-20 FRAIRRD,

w5 7-20  f#H or () EEEH

from sqlalchemy import and_, or_, not_
query = session.query(Cookie).filter(
or_(
Cookie.quantity.between(10, 50),
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Cookie.cookie_name.contains('chip')
)
)

for result in query:
print(result.cookie_name)

BT B] 720, SAFEIATER

chocolate chip
dark chocolate chip
peanut butter

not_() BRI TR UG b BRI 20, HDREEARLE g M A LR IE R .
PAERNCL TR A IR T, RIS S A B 1.

7.4 FEIEHEIE

update() 77 i AT AT 1 i 1Y insert() 5 ik RAHMLL, BMMELIL TR L —#, (HiE
update() RILAHEIE — > where -4, FORHEH EE MRS, SHAER—HE, EHER
FTLAH update() BR AL s K AR update() 5ok B, AN NK where 141, NIFIRE
FoRrR AT,

Bilan, BERCLTER T EFITFR 5 OPFT (chocolate chip cookies) HYMLRE TAE, fE/R
B 7-21 v, AT o ST A TR A (75 3 D DF TS INE 24w AT, PR R i
Fh 55 D OFT RIS

il 7-21 Gl G SRR
query = session.query(Cookie) @
cc_cookie = query.filter(Cookie.cookie_name == "chocolate chip").first() @
cc_cookie.quantity = cc_cookie.quantity + 120
session.commit()
print(cc_cookie.quantity)

O 1 ATAE 2 AT A T R AR TR A
0 XH, WAERICTR, B, MRRELXAENR T, AU EEREE, ML
T,

BITmRB] 721, SEEATER
132

Besh, R DA R &, AU sRBO R (WoRf 7-22).




il 7-22 Gk SRR
query = session.query(Cookie)

query = query.filter(Cookie.cookie_name == "chocolate chip")
query.update({Cookie.quantity: Cookie.quantity - 20}) @

cc_cookie = query.first() @
print(cc_cookie.quantity)

O update() JFAES RN HricT, FRHREEHATE.
0 X L query M4, A EAMGFEIERERE.
BiTRfl 7-22, KEBATER:

112

B T SERTEOE 250, FELe ik, BATEAMAE PIMERIELE St . 458 ok ) anfal BB Kt o

7.5 MBEREGE

O R TE AU, BE AT ULfE H delete() B %k, vl LAEHZR (BEHFMERENE) 1
delete() Jji%, 155 insert() fl update() Ai[f], delete() NEWIES %L, REEB—AwT LR
where T-41), FIRIREMERVEHE (&g where FRIFormMERRPRITETT) . IERRHI 7-23,

=i 7-23  MHEREGRE

query = session.query(Cookie)

query = query.filter(Cookie.cookie_name == "dark chocolate chip")
dcc_cookie = query.one()

session.delete(dcc_cookie)

session.commit()

dcc_cookie = query.first()

print(dcc_cookie)

BTl 7-23, SRR AR

None
seAh, T DAt b EREcE . AR B e 5 (WoRf] 7-24) .
T~ 7-24 MK

query = session.query(Cookie)
query = query.filter(Cookie.cookie_name == "molasses")
query.delete()

mol_cookie = query.first()
print(mol_cookie)

BRG] 7-24, KRR AR
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None

WAE, EFALE A HAimE i N2 TR users,

orders 1 line_items & i fin#k — Lo %4

o PRATLA B ) T DX SRR BEA TN, Anad B A s 1] 22 TR AN [R] 48 A Bt

W75 7%

cookiemon = User(username='cookiemon',

email_address='mon@cookie.com',
phone='111-111-1111",
password="password"')

cakeeater = User(username='cakeeater',

emaill_address="'cakeeater@cake.com',
phone="'222-222-2222",
password="password"')

pileperson = User(username='pieperson',

email_address="'person@pie.com’',
phone='333-333-3333',
password="password')

session.add(cookiemon)
session.add(cakeeater)
session.add(pieperson)
session.commit()

BUE, TATE TR, B TORIFRIEMHIIAT A T H A S R gerh,
AZIERA, FRMOSFAEN 2R AR AXRCERE B — 5, "L
i e b#a{ﬁi AR ARSI, RIS H A R AR . R

REFX

4\0

il 7-25 R IAHSE R SR
ol = Order()

ol.user = cookiemon @
session.add(ol)

cC =

linel =

session.query(Cookie).filter(Cookie.cookie_name ==
"chocolate chip").one()
LineItem(cookie=cc, quantity=2, extended_cost=1.00) @

pb = session.query(Cookie).filter(Cookie.cookie_name ==

line2 =

"peanut butter").one()
LineItem(quantity=12, extended_cost=3.00) ©

1ine2.cookie = pb
line2.order = o1l

ol.line_items.append(linel) @
ol.line_items.append(line2)

session.commit()

© 1 cookiemon % B A FITHAIH .
@ iTHAIE—/MTHH, HH5 cookie XEk,

FEACIX PR R

el 7-25 1 %




© —KIEE—ATIIH,
© i S AT H FRANE T s

fEnfl 7-25 v, FeATTBIEE T — /23[9 order S5, FE4% I user JR 1% B A cookiemon 5K
B, BTR, Belind&itdh, SRE7 1 chocolate chip cookie H- I —4> LineItem, i
cookie % B AW A 2 Y chocolate chip cookie, FefITHTTHIIE 470 B =AE X2,
PP eI, i, BT ERmMBNT B IR T8,

A A PR AT

02 = Order()
o02.user = cakeeater

cc = session.query(Cookie).filter(Cookie.cookie_name ==
"chocolate chip").one()
linel = LineItem(cookie=cc, quantity=24, extended_cost=12.00)

oat = session.query(Cookie).filter(Cookie.cookie_name ==
"oatmeal raisin").one()
1ine2 = LineItem(cookie=oat, quantity=6, extended_cost=6.00)

02.1line_items.append(linel)
02.line_items.append(line2)

session.add(o2) @
session.commit()

0 FhRX—17 SHATBIMNE—R T35, SQLAlchemy 2 Gl EE EATHYIE 245 F,
PABRER 2D o

56w, A1 TANfAlE X ForeignKeys FI5t &, (HEFIHATA L, FABEHRAHE
Mot &b, THgREEXLER R,

7.6 &EE

T anfefE A join() F1outerjoin() Jridi kA AN ICEE ., Blan, 4 THAT cookiemon
R TIIIIT R, BRATEZEFINE R cookie T &, S ILTIE(E ] 3 A& B A GEFR L
cookie 4%, #HELTEAA SQL, {8 ORM &ilixXFE i B Ei i s (Rl 7-26),

T 7-26 fEHEEEREZ K
query = session.query(Order.order_1id, User.username, User.phone,
Cookie.cookie_name, Lineltem.quantity,
LineItem.extended_cost)
query = query.join(User).join(LineItem).join(Cookie) @
results = query.filter(User.username == 'cookiemon').all()
print(results)
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E1F SQLAlchemy i#E# AR £ ,

BARE 7-26, SEFNMTEER.

[
(u'l', u'cookiemon', u'111-111-1111", u'peanut butter', 12, Decimal('3.00')),
(u'l', u'cookiemon', u'111-111-1111"', u'chocolate chip', 2, Decimal('1.00'))

BEAh, BRI AP (AR AT AT AR P ) AT ECRARA . Ak, 220
/] outerjoin() Jiik, JfH IR IERIT 2 MIER, BIohRH outerjoin() ik 4%
SREIFTAER (RG] 7-27).

B 7-27  ERINERA L A

query = session.query(User.username, func.count(Order.order_id))
query = query.outerjoin(Order).group_by(User.username)
for row in query:

print(row)

BT 7-27, BRI EE R,

(u'cakeeater', 1)
(u'cookiemon', 1)
(u'pieperson', 0)

FIHAECA L, FM—AAEERPERIERAFERZR, R, mRENEG—-A “B5IH7
HIZE, Hean i TAIEERRISCRE, ZELIE? ORM SLVFFRA T AR [ Rl — - RAISE &
Ak, FAVFEEE A 44 remote_side HIIEI, KK LI —HIKF !

class Employee(Base):
__tablename__ = 'employees'

id = Column(Integer(), primary_key=True)
manager_id = Column(Integer(), ForeignKey('employees.id'))

name = Column(String(255), nullable=False)

manager = relationship("Employee", backref=backref('reports'),
remote_side=[1d]) @

Base.metadata.create_all(engine)
0 GlEE—/1XFK, RIESIHE K, H7E remote_side, XML —HIK R,
Bk, LB mMEA R R, Hh—r2rn—1 1 EFE:

marsha = Employee(name='Marsha')
fred = Employee(name='Fred')

marsha.reports.append(fred)




session.add(marsha)
session.commit()

BLAE, AnRABFTENE] Marsha #2509 B3 T, WA UjlR) reports JEMRSEEL, 4R B

for report in marsha.reports:
print(report.name)

Rty Ban o ARE M. TR — T anfx Edndt 4.

7.7 4

EH AR, RIBEE-ARL TR H, Ul — A2 AR Ea, tanit.
A, BRAEL @ SQL AT EAIARHE . T, LhIMIEF FREIT AR (WoRG]
7-28),

fl 7-28  HidEordl
query = session.query(User.username, func.count(Order.order_id)) @
query = query.outerjoin(Order).group_by(User.username) @
for row in query:
print(row)

O fEH] count() ZEHHIT AL,
0 a4t T

BT 7-28, SEEIMTEER.

(u'cakeeater', 1)
(u'cookiemon', 1)
(u'pileguy’, 0)

FERTEAIGF-, AdtiEmnt, FNCLMEERT %, B TRIEAMYFE.

7.8 $&VEAH

AR RAIE 2 LA sEAM, FOREA L., WEEIaR, mRIRAEIEZEE %R
Bk, o HENEAHSE AR, Tl — s, 1EHATRMTRBOT B,
RS anRE 7-29 FroR,

5 7-29 XA
def get_orders_by_customer(cust_name):
query = session.query(Order.order_1id, User.username, User.phone,
Cookie.cookie_name, Lineltem.quantity,
LineItem.extended_cost)
query = query.join(User).join(LineItem).join(Cookie)
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results = query.filter(User.username == cust_name).all()
return results

get_orders_by_customer( 'cakeeater')

BT 7-29, SEFAFEE R,

[(u'2", u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00")),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]

fHAg, ARIATABRMALE C LR TSE B RA R TITHR, ZELIE? Ak, “H
I 5 Hofh bR BOR SCHR UM BB T, BB (A ok A s, A0, BATATRER TR

LA, kiR OB &Y. R FHEA R E—RErT5E, BT
i DhRESR IR, DARAEE S 2kl (Wonfl 7-30)

) 7-30 A AR TR ]
def get_orders_by_customer(cust_name, shipped=None, details=False):
query = session.query(Order.order_1id, User.username, User.phone)
query = query.join(User)
if details:
query = query.add_columns(Cookie.cookie_name, Lineltem.quantity,
LineItem.extended_cost)
query = query.join(LineItem).join(Cookie)
if shipped is not None:
query = query.filter(Order.shipped == shipped)
results = query.filter(User.username == cust_name).all()
return results

print(get_orders_by_customer('cakeeater')) @
print(get_orders_by_customer('cakeeater', details=True)) @
print(get_orders_by_customer('cakeeater', shipped=True)) ©
print(get_orders_by_customer('cakeeater', shipped=False)) @
print(get_orders_by_customer('cakeeater', shipped=False, details=True))®

RIBUTTAITH,

RIUITA T LA

ORI R BRAIIT .,

IRIOB LR VTHITT 5

IRBOBBE R SRHILT 540,

® © ®© © ©

BTl 7-30, SEFATIEEE.




[(u'2', u'cakeeater', u'222-222-2222')]

[(u'2', u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00')),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]

[]
[(u'2', u'cakeeater', u'222-222-2222"')]

[(u'2', u'cakeeater', u'222-222-2222', u'chocolate chip', 24, Decimal('12.00')),
(u'2', u'cakeeater', u'222-222-2222', u'oatmeal raisin', 6, Decimal('6.00'))]
FIHATALE, ARZREIFEHAAE ORM, HSyRtu el UL # H 54 SQL &4, Tk

HETHE—T,

7.9 R@aES

HBRIAR D E F 52 2 JRAARY SQL 14y, (HRIREH (/N SCAR B Bl L b2 17 75 9 175 b
5 7-31 2 Ad R 45 SQL where ARG T, FrR FHFIT text() %k,

T 7-31 I text() E%L

from sqlalchemy import text
query = session.query(User).filter(text("username="'cookiemon'"))
print(query.all())

BB 7-31, ZEEANTER

[User(username="'cookiemon', email_address='mon@cookie.com',
phone='111-111-1111", password='password')]

BAE, PRRIZSS T anfal i ORM 4L SQLAIchemy Hi 4t . 1% 1 T 60-E. 1R,
FORAIMER B, BIXE, fRTLME—F, Zf—E2ik, d—P T THIXNS,
SRIGFHE T4, HanZ2 i8I £ cookie, ITHURIFTIE , 3 A WEEZIT AU P itsT

.

BIRHATNER TEARARN TIEZIG, AT CAREAE T2 20N E 7. BTk, ik
117 fif— T anfr i B SQLAIchemy il tH B 5%, LARAnfa s F = 55 *HiE At A7 50 4.
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LB RAE T REESSTEHEINE, FH BEE TR fRES Ik S iR IE. A
B, RSP F G S5 SQLAIchemy & ER HIINS . Asils, /14 HE
PAT— SRR, DME T REA WL Red KA R Al B e fi], ik A £ 55
EARMINZ. Bk, A% 6 BhiyZRaIHE SQLite NAFEIE .

from sqlalchemy import create_engine
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///:memory:"')

Session = sessionmaker(bind=engine)

session = Session()

from datetime import datetime

from sqlalchemy import (Table, Column, Integer, Numeric, String, DateTime,
ForeignKey, Boolean)

from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.orm import relationship, backref

Base = declarative_base()

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
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cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))
quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

def __init__(self, name, recipe_url=None, sku=None, quantity=0,
unit_cost=0.00):
self.cookie_name = name
self.cookie_recipe_url = recipe_url
self.cookie_sku = sku
self.quantity = quantity
self.unit_cost = unit_cost

def __repr__(self):
return "Cookie(cookie_name='{self.cookie_name}', " \
"cookie_recipe_url='{self.cookie_recipe_url}', " \
"cookie_sku='{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

class User(Base):
__tablename__ = 'users'

user_id = Column(Integer(), primary_key=True)

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

email_address = Column(String(255), nullable=False)

phone = Column(String(20), nullable=False)

password = Column(String(25), nullable=False)

created_on = Column(DateTime(), default=datetime.now)

updated_on = Column(DateTime(), default=datetime.now, onupdate=datetime.now)

def __init__(self, username, email_address, phone, password):
self.username = username
self.email_address = email_address
self.phone = phone
self.password = password

def __repr__(self):
return "User(username='{self.username}', " \
"email_address='{self.email_address}', " \
"phone="{self.phone}', " \
"password="{self.password}')".format(self=self)

class Order(Base):
__tablename__ = 'orders'
order_id = Column(Integer(), primary_key=True)
user_1id = Column(Integer(), ForeignKey('users.user_id'))
shipped = Column(Boolean(), default=False)

user = relationship("User", backref=backref('orders', order_by=order_id))
def __repr__(self):

return "Order(user_id={self.user_id}, " \
"shipped={self.shipped})".format(self=self)
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class Lineltem(Base):
__tablename__ = 'line_items'
line_item_id = Column(Integer(), primary_key=True)
order_id = Column(Integer(), ForeignKey('orders.order_id'))
cookie_id = Column(Integer(), ForeignKey('cookies.cookie_id'))
quantity = Column(Integer())
extended_cost = Column(Numeric(12, 2))

order = relationship("Order", backref=backref('line_items',
order_by=1l1ine_1item_1id))
cookie = relationship("Cookie", uselist=False)
def __repr__(self):
return "LineItems(order_id={self.order_1id}, " \
"cookie_id={self.cookie_id}, " \
"quantity={self.quantity}, " \
"extended_cost={self.extended_cost})".format(
self=self)

Base.metadata.create_all(engine)

HMTELIE LA T AEBIR ER R, TR al LA — P ) SF e SR REH T .

8.1 SQLAlchemy£ig

o 7 B CAA G — 1615 SQLAIchemy £ IFHIEAINZS, 1% LI A YRR & 41
AR,

LA TBRBOS RN, SR8 MRISTEAERT R . AR EESER L REH
Dt

SIERE

TS TR THEER S A B AT AR . Bl Gese A TRl RefiR & .

transient (BRRHIKES)
STHIATESTE, WATEEIEET .

pending (FERIXE)
S add() @B G, (BRBEHSER .

persistent (X LIRTES)
ST AR AR B A AT IR

detached (BREXZ)
LRI S & TEHE, (HESIRERAAE —&idx.




LERRA LT, T TSR EAEXLERE Z A4, Fek O/ Cookie HYSLH.

cc_cookie = Cookie('chocolate chip',
'http://some.aweso.me/cookie/recipe.html’,
'ccol', 12, 0.50)
h T EFRRBINRE, "TEMEM SQLAIchemy $2 T REIR K tnspect() ik, HfE—A
S5 R inspect() ikt , wILAT; R —2 FHIE B, THEA—T cc_cookie 5:fi:
from sqlalchemy import inspect
insp = inspect(cc_cookie)
ARG, BAISEN &R RS ATIRAR transient, pending, persistent, detached &4,
EBRAEI N Thix e @i, annfil 8-1 ok,

T 8-1  FREUCLHI S TERE

for state in ['transient', 'pending', 'persistent', 'detached']:
print('{:>10}: {}'.format(state, getattr(insp, state)))

BTG 8-1 XRE—RFPRE, HA i /RIER R L ERE,

transient:
pending:
persistent:
detached:

True

False
False
False

M B FTEAE ], cookie LB Y ANIRAR “BelliRA” (transient), X Z&FEMIHT
BT A B BOHE 2 i QU R R T AL R A . AnRAE 24 R & 1K AP IR N cc_cookie, R
EHNET G 8-1, AL it

transient:
pending:
persistent:
detached:

False
True

False
False

BUE, MR cookie EHIAMEN HHT £ THH T, WLARFH YRR AH transient 255k

transient:
pending:
persistent:
detached:

T pending, ARARKATE, RIGEKIBITG] 8-1, sErlLABERIHARAS XA K T persistent:

False
False
True

False

WG, T ik cc_cookie FEAMERE, FTEIAHSIEN expunge() ik, HIREIELIE
M—SIERBR B — TGN, TREF B AR, MR 2IeEdE N — 1SR FH B —A4
SIGEHI—FIE LR, IRAHIE 3 EREE EE vh R TR B A R R B %

session.expunge(cc_cookie)
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HAT FEX TR, EENSfTon0l 8-1, REHBF cc_cookie HEA T i RA,

transient: False
pending: False
persistent: False
detached: True

FE W A RS R {E FH inspect() 5 LlF, fRAIHES A insp.transient, insp.pending, insp.
persistent 1 insp.detached SREUA& /IR A AUIE L. X B, FRAT1ME A getattr() J5 i3k
Vil efil, X Bk el Do DX SeiR 2, WA 4465 B4R 0k 1A G b

BAE, BMELmE — RGeS A TEREH U, 8 FREBWA{ER insp 7E42
REF 2 HIAER TG R0, B, ERSEMNE4EIE R cookie_name JE: .

session.add(cc_cookie)
cc_cookie.cookie_name = 'Change chocolate chip'

&, it insp [y modifed @M, EHLFIGREDGKAET Hik,
insp.modified

BATEE R True, FATEFTLME insp i attrs A RAF KAE T LB, AR 8-2
FR.

5 8-2 HATENE M e

for attr, attr_state in insp.attrs.items():
if attr_state.history.has_changes(): @
print('{}: {}'.format(attr, attr_state.value))
print('History: {}\n'.format(attr_state.history)) @

o IEEMRE, FEAGAGRELIZL.
@ FTENA e EPERT history W14,
BTl 8-2, SMEREIATFEER .

cookie_name: Change chocolate chip
History: History(added=['Change chocolate chip'], unchanged=(), deleted=())

MR 8-2 Wik tH &5 R FTLAE F, cookie_name KA T2 (b, XM FHXAEMRIL Ridx
B, ATLLERIZEN: ERMSCE Sk T4, XA T M T MR fsiisE 5,
B R anfa AR (E F SQLAIchemy ORM Fd B AR HH LA S,

8.2 RE

SQLAlchemy fF Al fg & 1 F % A R £, 1HiX B H 55 ¥ JF MultipleResultsFound FI




DetachedInstanceError Fiffii s, XM/ HRE WL, W -HEURF -y, &
THCHELX LR E TS, IRt RE R AL BB B A AL T

8.2.1 MultipleResultsFoundRH

HEEH one() EiMG LR, aFRIRET LA4EEE, #is k4 multipleResultsFound S,
Ky THRX A5, BATRESE QN 7 b —A> cookie FRFH PR A B4 B
dcc = Cookie('dark chocolate chip',
'http://some.aweso.me/cookie/recipe_dark.html',
'cce2', 1, 0.75)

session.add(dcc)
session.commit()

A, BAREHELH LA cookie T, % Fkfilik MultipleResultsFound & (WL sfl 8-3),

{5 8-3 fift)k MultipleResultsFound 4

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

BTl 8-3 kAR, BIATNBEIRIR AP cookie SATFHICAL, S 211k
FIFHIAT . il 8-4 BoR Tix A H G B

7~ 8-4 MultipleResultsFound F i = B

MultipleResultsFound Traceback (most recent call last) @
<ipython-input-20-d88068ecde4b> in <module>()
----> 1 results = session.query(Cookie).one() @

...b/python2.7/site-packages/sqlalchemy/orm/query.pyc in one(self)

2480 else:
2481 raise orm_exc.MultipleResultsFound(

-> 2482 "Multiple rows were found for one()")
2483

2484 def scalar(self):

MultipleResultsFound: Multiple rows were found for one() ©
O XATWoR T 5 BRI BRER
0 XK TR AT,
© X ETFERA TR o
{5l 8-4 \B 7R YAE SQLAIchemy H' MultipleResultsFound i HUbRMEAS . B —fTHiH =
FWRA, BT RERERE, BHRELEENME, R TR TEEME, HRAN
R T RERE, BRH T RAERTIRE, A4, FZRER R E—47, Mmdkbs
HBERE T 4T, MIM5]I% T MultipleResultsFound S,
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75—/ HH K S NoResultFound, 4RI .one() J7 ikt AT A 1IN, 4
REWBEAIREEMEER, ek NoResultFound R,

AR AR XA e, IR PRSI E BT, HTENH E A H SR E, rTLAME
H Python 1Y try/except B, 417nfsl 8-5 Fiok.

{5 8-5 AKbPH MultipleResultsFound SF

from sqlalchemy.orm.exc import MultipleResultsFound @
try:
results = session.query(Cookie).one()
except MultipleResultsFound as error: @
print('We found too many cookies... is that even possible?')

© JIiA SQLAIchemy ORM 5% #{1E sqlalchemy.orm.exc &bk,
@ Jligk MultipleResultsFound 55, F A X B4 K error,

Bi1R M 8-5 &%t “We found too many cookies... is that even possible?” XFE—4%1E B,
R AT N R SRS IEH 1817, (FINAAATREFRFI K £ cookie,) BUfE, REAT
fi# 1 MultipleResultsFound i, JfH Z /4oy T —FubR 5k, [RINNEREMS PR UERR 5 AT
VIAKZEHAT T 25,

8.2.2 DetachedInstanceError

A2 TR LIRS R AR, A A~ 9C BilFR SN B FEindk, (H-E B Al %A iE
BEPIEE, 2 K 2k DetachedInstanceError S, fEYFIRIX A9 20, FHEILEIRE
LRIERIC R . ARG 8-6 R T MM,

T 8-6 Gl T AL

cookiemon = User('cookiemon', 'mon@cookie.com', '111-111-1111', 'password')
session.add(cookiemon)

ol = Order()

ol.user = cookiemon

session.add(o1l)

cc = session.query(Cookie).filter(Cookie.cookie_name ==
"Change chocolate chip").one()
linel = LineItem(order=01, cookie=cc, quantity=2, extended_cost=1.00)

session.add(linel)
session.commit()

W, ‘RMCEQEGFT TP, XN F—ATT 8 Frm, 2ax 8, fl
& DetachedInstanceError S Y i 75 T AE Sk M 4F T. 7~ 5 8-7 M /n T 4n {v] filh &

DetachedInstanceError 5,
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=5l 8-7 fii% DetachedInstanceError S/

order = session.query(Order).first()
session.expunge(order)
order.line_items.all()

FE7R G 8-7 rr, AT A R — A~ Order SEffil, A TXA LG 25, 1M
expunge() B MNETE o B K, ARG 2IINEL Line_ttems J& 1, [H4 line_items j&—
MRFR, UBUIEL T, ERIEREE 287, BB a 58I, A460d, 3]
ERGINSIE R8T, RARMBDSITERPATA TN Line_ttens B, XIS 5]
% DetachedInstanceError 4,

DetachedInstanceError Traceback (most recent call last)
<ipython-input-35-233bbca5c715> in <module>()

1 order = session.query(Order).first()

2 session.expunge(order)
----> 3 order.line_items @

site-packages/sqlalchemy/orm/attributes.pyc in __get__ (self, instance, owner)

235 return dict_[self.key]
236 else:
--> 237 return self.impl.get(instance_state(instance), dict_)
238
239

site-packages/sqlalchemy/orm/attributes.pyc in get(self, state, dict_, passive)

576 value = callable_(state, passive)
577 elif self.callable_:
--> 578 value = self.callable_(state, passive)
579 else:
580 value = ATTR_EMPTY

site-packages/sqlalchemy/orm/strategies.pyc in _load_for_state(self, state,

passive)

499 "Parent instance %s is not bound to a Session; "

500 "lazy load operation of attribute '%s' cannot proceed" %
--> 501 (orm_util.state_str(state), self.key)

502 )

503

DetachedInstanceError: Parent instance <Order at 0x10dc31350> is not bound to
a Session; lazy load operation of attribute 'line_items' cannot proceed @

0 SRS,
O X IR TERTERT S .

FURB 8-5 —#¢, MBI FHELNER, Hpdrl, WOTKE N order SLHFY) Line_
items JE Mk, (HICIEMEIX—R, HAZKOIHEAIER &1,

B4R LAY DetachedInstanceError T2 Tl 1A Bk 1Y, (BB ARIE AR5 R A
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{21, Lk 4n objectDeletedError, StaleDataError #[1 ConcurrentModificationError, 4 iX
Se S S L. STEREERE Z AE BA—B0E %, /nfl 8-6 Hiffif try/except Hihlk
B SRR A E ] Tax e ey, X RO 5 s R R4Sz tT. IRATLAEC 5 BRI SE
IR try S 7E, FE1E except Her g s nEl &15 . Ail, DetachedInstanceError
R ARSI A B T Z ATk & AR T R

T ORM HERIE L4075, 1E2 4 SQLAlchemy A%,

FHAT A, BROEERNITE 5% (k4o MultipleResultsFound F[ DetachedInstanceError)
HANEE— K IE MR PATRICE ¢, ARA 21BN, FLAN(ERE 38 SR IRl b AT 2 e iy 22
AR IE R, St E AR 7 AR AL B EAT], Bk Ut ik T ah 5 il 55
RACHLEAT], TR A S RIN IR S B R Al (5 =0 55 R B Ab L S
W E 1

8.3 EHF

FG5E—HIEN, RHBOWEK—DEE, BPITEL2MEY), Eo MR, 4k
18— ROV SIER, EIHBEAERIEIR . RN X TERITE - HRIE (i
W) b, BRI -NEEM RS WL, BIMFR T, RIONATFETI) S
%o B2, RN RE ., FE5H—Eo AT It 5 — o ar &k, S
HEERG R TR, XFMEOLT, A k4 AU0E anfal F-ah 1 il 55 .

TV TR 2 (B0 WA 2 I T S AR 2 Wi B b XA, 29— 2% PR IR ATITIW T cookie 2
Ja, AFFECIRER cookie k%% 1, ARIGIEENIMNEFHMER. Ha, AR
A RGBT cookie R TEMIXEITHIE? X, RATLEAEFER, MALHITITH, "L
T =55 SR P IX A [l

AT ZH T —A> Python shell, Glf:—25¥R%, XBMEMRE 6 mApE, HE, &
i1 ZE ) quantity 71| i il CheckConstraint, XAER[LAFAR BEAS/NT 0, B AEFFD
cookie A REAR A, BTk, HFEIE cookiemon F F'LA K chocolate chip cookie 1 dark
chocolate chip cookie it.s%, B chocolate chip cookie FY% i E A 12 B, 8 dark chocolate
chip cookie FUECR B E A 1 Y, 7Rfil 8-8 HHUR T BB IIERIELIR,

T~ 8-8  HLHSSIEL
from sqlalchemy import create_engine
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///:memory:"')
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Session = sessionmaker(bind=engine)
session = Session()
from datetime import datetime

from sqlalchemy import (Table, Column, Integer, Numeric, String,
DateTime, ForeignKey, Boolean, CheckConstraint)

from sqlalchemy.ext.declarative import declarative_base

from sqlalchemy.orm import relationship, backref

Base = declarative_base()

class Cookie(Base):
__tablename__ = 'cookies'
__table_args__ = (CheckConstraint('quantity >= @', name='quantity_positive'),) @

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

def __init__(self, name, recipe_url=None, sku=None, quantity=0, unit_cost=0.00):
self.cookie_name = name
self.cookie_recipe_url = recipe_url
self.cookie_sku = sku
self.quantity = quantity
self.unit_cost = unit_cost

def __repr__(self):
return "Cookie(cookie_name='{self.cookie_name}', " \
"cookie_recipe_url="'{self.cookie_recipe_url}', " \
"cookie_sku='{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

class User(Base):
__tablename__ = 'users'

user_id = Column(Integer(), primary_key=True)

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

email_address = Column(String(255), nullable=False)

phone = Column(String(20), nullable=False)

password = Column(String(25), nullable=False)

created_on = Column(DateTime(), default=datetime.now)

updated_on = Column(DateTime(), default=datetime.now, onupdate=datetime.now)

def __init__(self, username, email_address, phone, password):
self.username = username
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self.email_address = email_address
self.phone = phone
self.password = password

def __repr__(self):
return "User(username='{self.username}', " \
"email_address='{self.email_address}', " \
"phone="{self.phone}', " \
"password="{self.password}')".format(self=self)

class Order(Base):
__tablename__ = 'orders'
order_id = Column(Integer(), primary_key=True)
user_id = Column(Integer(), ForeignKey('users.user_id'))
shipped = Column(Boolean(), default=False)

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

def __repr__(self):
return "Order(user_id={self.user_id}, " \
"shipped={self.shipped})".format(self=self)

class LineItem(Base):
__tablename__ = 'line_items'
line_item_id = Column(Integer(), primary_key=True)
order_id = Column(Integer(), ForeignKey('orders.order_id'))
cookie_id = Column(Integer(), ForeignKey('cookies.cookie_id'))
quantity = Column(Integer())
extended_cost = Column(Numeric(12, 2))

order = relationship("Order", backref=backref('line_1items',
order_by=1line_1item_1id))
cookie = relationship("Cookie", uselist=False)

def __repr__(self):
return "LineItem(order_id={self.order_1id}, " \
"cookie_id={self.cookie_id}, " \
"quantity={self.quantity}, " \
"extended_cost={self.extended_cost})".format(
self=self)

Base.metadata.create_all(engine)

cookiemon = User('cookiemon', 'mon@cookie.com', '111-111-1111', 'password') @

cc = Cookie('chocolate chip', 'http://some.aweso.me/cookie/recipe.html', ©
'Cco1', 12, 0.50)

dcc = Cookie('dark chocolate chip', @
'"http://some.aweso.me/cookie/recipe_dark.html',
'cce2', 1, 0.75)

session.add(cookiemon)
session.add(cc)
session.add(dcc)
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O RIEEAIERR ALK (CheckConstraint),
@ 5N cookiemon I 7,

© 37 chocolate chip cookie,

@ R0 dark chocolate chip cookie,

Tk, A cookiemon FH FUE LHATTEL, B—ANTTHA 9 B chocolate chip cookie, %5
AT HE 2 Bk chocolate chip cookie F1 9 B dark chocolate chip cookie, 7~f5l 8-9 7R T Hs N
TTHAIARD,

=5 8-9 EANIT L
0l = Order()

ol.user = cookiemon
session.add(ol)

linel = LineItem(order=01, cookie=cc, quantity=9, extended_cost=4.50)

session.add(linel)
session.commit() @
02 = Order()
o02.user = cookiemon
session.add(o2)

linel = LineItem(order=02, cookie=cc, quantity=2, extended_cost=1.50)
line2 = LineItem(order=02, cookie=dcc, quantity=9, extended_cost=6.75)

session.add(linel)
session.add(line2)
session.commit() @

O FINFE—NITH,
O NI AVITH,

A TR LT RAE, AR AT LA 2 50 TR T, RO E L —/1 %k ship_it
AIRR%L, XA ship_it B —A> order_id 2%, "EXMEAFHMER cookie, FHEITH
FRidA ‘BRI, 7l 8-10 & ship_it EREHYE A,

~fil 8-10 7E X ship_it B4k
def ship_it(order_id):

order = session.query(Order).get(order_id)

for 11 in order.line_items:
1i.cookie.quantity = 1li.cookie.quantity - li.quantity @
session.add(1i.cookie)

order.shipped = True @

session.add(order)

session.commit()

print("shipped order ID: {}".format(order_1id))
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O X TITHAAI AT, AW MAHRL cookies ZHY quantity FIf v ER {7 I8 & HY
Bk, XA rTARIER R T %2 cookie.,

0 HITH, FHARLH BRI,

BARATE AT, ship it MEBURSHATINA LT/HVERIE, RIDEE—MTHRIBT

XAEREL, SRIGATH cookies &, WIRBIEWIMIBR/D T cookie HUEUR ., /{7l 8-11 Jeom T A

O 8-11 X5 MITHIBH ship_it B

ship_it(1) @
print(session.query(Cookie.cookie_name, Cookie.quantity).all()) @

O X —/ order_id i&47 ship_it K%k,
0 EHREL.
Bfrfl 8-11, SFRATEER.

shipped order ID: 1
[(u'chocolate chip', 3), (u'dark chocolate chip', 1)]

KEF T ship_tt B TARIER . MWRATERPATLLES], BAF A R AT cookie K58
B AT, i, ETENRIRRA T, XA T AT REX RN ALH, IAE
T ship_it BASEREE /AN TT 8, A4

ship_it(2)

PATEER T .

IntegrityError Traceback (most recent call last)
<ipython-input-7-8a7f7805a7f6> in <module>()

---> 1 ship_1t(2)
<ipython-input-5-c442ae46326c> in ship_it(order_id)

6 order.shipped = True
7 session.add(order)
--->8 session.commit()
9 print("shipped order ID: {}".format(order_1id))

IntegrityError: (sqlite3.IntegrityError) CHECK constraint failed:
quantity_positive [SQL: u'UPDATE cookies SET quantity=? WHERE
cookies.cookie_id = ?'] [parameters: (-8, 2)]

101784 2 9519 dark chocolate chip cookie 58/ TT#., FTLAEBZISH] T —/ Integrity-
Error £i%, XSLhr EAHWIHRNMTYRIISTE. RGBT &IEREE £1EM (kand
) SREREL cookie FUFIIF, P&t BIonMil 8-12 Fronivii i,
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Tl 8-12: it HHR S IEA R

print(session.query(Cookie.cookie_name, Cookie.quantity).all())

InvalidRequestError Traceback (most recent call last)
<ipython-input-8-90b93364fb2d> in <module>()
---> 1 print(session.query(Cookie.cookie_name, Cookie.quantity).all())

InvalidRequestError: This Session's transaction has been rolled back due to a
previous exception during flush. To begin a new transaction with this Session,
first issue Session.rollback(). Original exception was: (sqlite3.IntegrityError)
CHECK constraint failed: quantity_positive [SQL: u'UPDATE cookies SET

quantity=? WHERE cookies.cookie_id = ?'] [parameters: ((1, 1), (-8, 2))]

LR mEAERE4T, TLA KB RIEAY IntegrityError 5% T InvalidRequestError S
o WMNEAFIERETRE, TETFHREFS, wH8-12 h B RIEE TR AN
W%, FHHEmIERE T “This Session’s transaction has been rolled back” (iX /&K% E
BIE), HELbs E2lbmFahHaT IR, WS ER rollback() 75k rT MBS TE R E it
Ko BB FE, REBATCAA rollback() J5ikidks TR

session.rollback()
print(session.query(Cookie.cookie_name, Cookie.quantity).all())

X BARRD S5 (R FRAT ORI I ot 25 2R «
[(u'chocolate chip', 3), (u'dark chocolate chip', 1)]

(ERTRIES TAERIEULT, AILAEA try/except B, WafR2Y IntegrityError S e AL INRE
FTEN— A5 BIF IR SS , X MR RR ek T DASRERIE S TAE T, anonfil 8-13 Bk,

f5) 8-13  H55% ship_it
from sqlalchemy.exc import IntegrityError @
def ship_it(order_id):
order = session.query(Order).get(order_1id)
for 11 in order.line_items:
1i.cookie.quantity = 1i.cookie.quantity - li.quantity
session.add(li.cookie)
order.shipped = True
session.add(order)
try:
session.commit()
print("shipped order ID: {}".format(order_1id))
except IntegrityError as error: @
print('ERROR: {!s}'.format(error.orig))
session.rollback() ©

O A IntegrityError, DIfEARHLXANSH .
0 FILEWRE, EHFS,
© HHFWRE, FIRES,
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I AT NS T A TER SR ship_it, 21T PIR:
ship_it(2)
ERROR: CHECK constraint failed: quantity_positive
BFASED R EmEL, BATEERGER, HASE R FREMT . hIRNEHR
il 8-12 A ARAG A — T EAF, TR EASELIE—ERS5) cookie MitmaLA AT :
[(u'chocolate chip', 3), (u'dark chocolate chip', 1)]
KT FATIA S B R B HRBL A B8 S B IR T i it . IRMNAFELETF DR S K
ARG LAE BRI Z AR RE . AR, S EXAME R TIER AR, JERMH BRI
KK TF-Bh i) TrE=,
ARBERANVE T HATIERMZATIE RN S B 5 s it A A TR LAt iy try/
except Y, RTUAR; 1E 3 FARE 7 £E il B 45008 22 1 )b TR R R A it . FRODES 21 T &518
55 Tl RS Bl 0 B R AN — BRI, DA B 24— 2H 1 R A b A T 2 Bt An e B 1R 7 2 A A
e T—mA, AT MRS, DAMETR R T A7 & A TR P
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BT

{& FSQLAIchemy ORMli

PR IR R BT BTN B REMNIA P B 5y . (HRE, EREH] SQLAIchemy 5. 7C il
I, SRR B — SR A T ) sl — AR R RERR SR 2 TR, FEX Bt FE o RE
AR, XL TAEEFEASHRL KA. FLL, — B AN AREAE BT A et
AR EI R, SeE R TMlRAI S REMNR i 2 Bt el i, 34 NELAR
EWAE /N RIS &5 e AL, AERE AR IR AR B PR AR X AR I A L, BB AP 2
B ARD, ARFR SRR T 7%

AFEYFEAN A B PR REMNIA,  LAR AR SQLAIchemy # IAIESES

9.1 (A Ml &304 B Al i3k

FERMTHIRGIR o, A —4 app.py 30, Hp @& AR TFZH; &A1 db.py X
f, A @SR BIRERNSTE, PRATEME CHOY/ Ui ek BX 26304,

Jor R I 25 4 3R 5 2 A AR K2, (E db.py SCHEHE, IR AT AR B FRAT IR £ s 15
ALifiif DataAccessLayer 2RHENT Y, Fdl M X AN BobE 1 () 206 I 9046 e Bcdia 2 5 1 8 fn 2
1. f£5 SQLAlchemy &5 A-{¢ FIAY Web HEZEHT, RELH B I X i, DataAccessLayer
FRaa e, dal A% s rp AR 5 | BRI BE

BARTAWEARGIP I SQLite HARFEHITMAR, (H2& R IVEIIRIEA IR
Hh 5 AR R BBt 2 5 1 e AT IR, A RARTEMDR AP (6 T AS RIS B0 /22
A 2 —LE R LL{E SQLite {5 I 24 3OFN 15 1) vl Re AR (b B0t 2 b TCik e
TAE, Ekdm PostgreSQL,
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A 9-1 BIoRATAE db.py XHEHRRI—AN B DataAccesslLayer 2%,

{5 9-1 DataAccesslLayer 2

from sqlalchemy.ext.declarative import declarative_base

Base = declarative_base()

class DataAccesslayer:

def __init__(self): @
self.engine = None
self.conn_string = 'some conn string'

def connect(self): @
self.engine = create_engine(self.conn_string)
Base.metadata.create_all(self.engine)
self.Session = sessionmaker(bind=self.engine)

dal = DataAccesslayer() ©

O __intt_ @t T MG T —Fef HIR e EE TR R A TCEREN T .
@ connect 570l Base i ITE R, 'Ef# ] sessionmaker G & 1E, IRITERT
AR A,

© XfrUEDAIE T DataAccessLayer K[ —/ANSLfl, FRAJLAMENM HEEFHSAE,

P& T DataAccessLayer 24, FATTBTLE db.py SCHHE T A BB, X S R F I AT
FESE 8 FErp i B AL — Ry, FRABBOIMAE Tix 8, UG EENHEFREH. T
T/ db.py SCHEHP BT A IS

from datetime import datetime

from sqlalchemy import (Column, Integer, Numeric, String, DateTime, ForeignKey,
Boolean, create_engine)
from sqlalchemy.orm import relationship, backref, sessionmaker

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

def __repr__(self):
return "Cookie(cookie_name="'{self.cookie_name}', " \
"cookie_recipe_url="'{self.cookie_recipe_url}', " \
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"cookie_sku="'{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

class User(Base):
__tablename__ = 'users'

user_id = Column(Integer(), primary_key=True)

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

email_address = Column(String(255), nullable=False)

phone = Column(String(20), nullable=False)

password = Column(String(25), nullable=False)

created_on = Column(DateTime(), default=datetime.now)

updated_on = Column(DateTime(), default=datetime.now, onupdate=datetime.now)

def __repr__(self):
return "User(username='{self.username}', " \
"emaill_address='{self.email_address}', " \
"phone="{self.phone}', " \
"password="'{self.password}')".format(self=self)

class Order(Base):
__tablename__ = 'orders'
order_id = Column(Integer(), primary_key=True)
user_id = Column(Integer(), ForeignKey('users.user_id'))
shipped = Column(Boolean(), default=False)

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

def __repr__(self):
return "Order(user_id={self.user_id}, " \
"shipped={self.shipped})".format(self=self)

class Lineltem(Base):
__tablename__ = 'line_items'
line_item_1id = Column(Integer(), primary_key=True)
order_id = Column(Integer(), ForeignKey('orders.order_id'))
cookie_id = Column(Integer(), ForeignKey('cookies.cookie_id'))
quantity = Column(Integer())
extended_cost = Column(Numeric(12, 2))

order = relationship("Order", backref=backref('line_items',
order_by=1line_item_1id))
cookie = relationship("Cookie", uselist=False)

def __repr__(self):
return "LineItem(order_id={self.order_1id}, " \
"cookie_id={self.cookie_id}, " \
"quantity={self.quantity}, " \
"extended_cost={self.extended_cost})".format(
self=self)
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W IFBARE R R Z e, B T REREFIRIAE, JBAITEASE 7 EFR R get_
orders_by_customer (¥ % B[R, RFTLATE app.py 3CHHREIE, 2Rl 9-2 Fos,

=5 9-2  FHMIKAY app.py

from db import dal, Cookie, LineItem, Order, User, DataAccessLayer @

def get_orders_by_customer(cust_name, shipped=None, details=False):
query = dal.session.query(Order.order_id, User.username, User.phone) @
query = query.join(User)
if details:
query = query.add_columns(Cookie.cookie_name, Lineltem.quantity,
LineItem.extended_cost)
query = query.join(LineItem).join(Cookie)
if shipped is not None:
query = query.filter(Order.shipped == shipped)
results = query.filter(User.username == cust_name).all()
return results

O X EFATHY DataAccessLayer S2fil (SR BT db.py ) FIZEAERR NS b (8 5ot
A

0 T session J dal MfRAY—A @M, PrUARMIFTE@ L dal Kl E.

T & & get_orders_by_customer PRI ATA ¥, XA d, BRERMNELEN
BB A AT TUSTE, BRI R I, Ak, ErRmita, a2 i
RS RS A BEIE# TIERY, WA TRES SRR IRAY, T2 RIS H AT HERY
BUHE.

« cust_name WLIEZHY, EEAME AT, EEAMAEAUE P2 TE,
o shipped AL/ None, True & False,
o details A[LJ & Ture & False,

RN A ATRERVEE A, IBLFEE 12 (HD 3 %3 *2) AR AMikix A sk,

WHHER, AEMIAIBLEE T SQLAlchemy AABRERIES, [Koh SQLAlchemy
AHLAEMTRKERIFM, b, BATASIE LAY insert, select,
delete g update i%4H), [F4iX ik L4 7E SQLAIchemy i B Hrillistid T
BAIZMIRATDERIERTNZ , X LENA W HESS R SQLAlchemy 1 AJHYIZ
177 2 BGR B EE R

X AMRR G, FATE N ERY unittest bk, RPN ARX M, A8
O, BMEHRKHFHEANE, B, WOFERSMIKLE, Txt dal pEEETIA
fb. bk, BrE—A4k test app.py HISCH:, RLANf 9-3 Bk,
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5 9-3 ML

import unittest

from db import dal

class TestApp(unittest.TestCase): @

@classmethod

def setUpClass(cls): @
dal.conn_string = 'sqlite:///:memory:' ©
dal.connect()

O unittest FEAMIL ALK H unittest.TestCase,
@ IXFF4G 2R, setUpClass LS AT IR,
© HXiEEERE TR, IMEERESINAEERE.

ERAREERT 2 )G, BT FRE —elliR T, Fl IS8 el Ll s £ 0 T 208 in
F| TestApp 2, ARH 9-4 FioR,

B 9-4  Ebxta P ARTRT 6 R
def test_orders_by_customer_blank(self): @

results = get_orders_by_customer('')
self.assertEqual(results, []) @

def test_orders_by customer_blank_shipped(self):
results = get_orders_by_customer('', True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_notshipped(self):
results = get_orders_by_customer('', False)
self.assertEqual(results, [])

def test_orders_by_customer_blank_details(self):
results = get_orders_by _customer('', details=True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_shipped_details(self):
results = get_orders_by_customer('', True, True)
self.assertEqual(results, [])

def test_orders_by_customer_blank_notshipped_details(self):
results = get_orders_by_customer('', False, True)
self.assertEqual(results, [])

0 unittest ZRBANMIXHELLL test 472K,

@ unittest f§i [ assertEqual J5 EkRIBIFEE B2 G ITARIIT, mF&EHIH -, B
AR BAZ SRR —A 235135,
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BAE, 4B SR AR test_app.py, SRJE{E AT fir Azt BTl .

# python -m unittest test_app

Ran 6 tests in 0.018s

BRI, fRATRES R F]— 4~ 3% SQLite Fil decimal Ze AV 2
W& ewtar, HAXERNEFPRERN, 2SR N8, EHA
SQLite F %A EIEHY decimal 28%Y, 1fij SQLAIchemy 75 B2 f/R405E, M SQLite
1Y float FRVEEHR TR AT B LE4 0%, INELDR X Syl a2 2%, AT
ARG, X SRR BR T REA IR R TR ECEE T . X BRI SR
EANEE, UMELLREE CIEET .

B P RTINS, AR AT MR 58 3. [FRE, RS EHE 7 = rl

T, WEAMEH P, TR, A, Xk BEMSEEREA TEBRA 4%

prep_db (A%, XA AT LAZEMIA 2 Ak VA prep_db iX AN ERBCRIGASHE T, AT

lEﬂi*iEJu BARXA B BUHA db.py SO (S WG 9-5), 10, EAEEEL T, i
W SR TR RIS B s ARy SR,

il 9-5 ALK KdE
def prep_db(session):
= Cookie(cookie_name='dark chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/dark_cc.html',
cookie_sku='CC02',
quantity=1,
unit_cost=0.75)

c2 = Cookie(cookie_name='peanut butter',
cookie_recipe_url="http://some.aweso.me/cookie/peanut.html’,
cookie_sku='PBO1',
quantity=24,
unit_cost=0.25)

c3 = Cookie(cookie_name='oatmeal raisin',

cookie_recipe_url="http://some.okay.me/cookie/raisin.html',
cookie_sku="'EWWO1',
quantity=100,
unit_cost=1.00)
session.bulk_save_objects([cl, c2, c3])
session.commit()

cookiemon = User(username='cookiemon',
email_address='mon@cookie.com',
phone="'111-111-1111",
password="'password')

cakeeater = User(username='cakeeater',
emaill_address="'cakeeater@cake.com',
phone="'222-222-2222",
password="'password"')

A
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pieperson = User(username='pieperson',
email_address="'person@pie.com’',
phone='333-333-3333',
password="password')

session.add(cookiemon)

session.add(cakeeater)

session.add(pieperson)

session.commit()

ol = Order()
ol.user = cookiemon
session.add(ol)

1inel = LineItem(cookie=c1, quantity=2, extended_cost=1.00)
line2 = LineItem(cookie=c3, quantity=12, extended_cost=3.00)

ol.line_items.append(linel)
ol.line_items.append(line2)
session.commit()

02 = Order()
o02.user = cakeeater

linel = LineItem(cookie=cl, quantity=24, extended_cost=12.00)
1ine2 = LineItem(cookie=c3, quantity=6, extended_cost=6.00)

02.line_items.append(linel)
02.line_items.append(line2)

session.add(o2)
session.commit()

Flix B, prep_db sR%sk G LF T, BLIERTUALE test_app.py SCHHY setUpClass J5 i il
B, EARMBI IR, Fiafrii, setUpClass kRS AN T
@classmethod
def setUpClass(cls):
dal.conn_string = 'sqlite:///:memory:"'
dal.connect()
dal.session = dal.Session()

prep_db(dal.session)
dal.session.close()

BRMR ZHT, BRFEOE—APEIE, IR Z 5 R 2 0 9 R i By A
Bk, Ak, ATLLRIN—A setup 5k, BAEBA MWK ZAN A shistr; &EREM—1
tearDown J5i%, EEEMTMRZIEB3hztT, MTHUR:

def setUp(self): @
dal.session = dal.Session()

def tearDown(self): @
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dal.session.rollback()
dal.session.close()

O R ZRT, FE—1T&1E.
O NRE, BRI R P E s, HHEERE TR,
FMTE R LR AT AT B Z RS INE] TestApp 28, A0 TFF/R:

cookie_orders = [(1, u'cookiemon', u'111-111-1111")]
cookie_details = [
(1, u'cookiemon', u'111-111-1111",
u'dark chocolate chip', 2, Decimal('1.00')),
(1, u'cookiemon', u'111-111-1111",
u'oatmeal raisin', 12, Decimal('3.00'))]

2T Rk mT A FH 3 S0 T At e W DR AT TR B 06 285 2 A 80 P A4 B T IE R AR A
FEMALL & B AT AR INE TestApp 21, AR 9-6 .

T 9-6 MEXARAF
def test_orders_by_customer(self):

results = get_orders_by_customer('cookiemon')
self.assertEqual(results, self.cookie_orders)

def test_orders_by_customer_shipped_only(self):
results = get_orders_by_customer('cookiemon', True)
self.assertEqual(results, [])

def test_orders_by_customer_unshipped_only(self):
results = get_orders_by_customer('cookiemon', False)
self.assertEqual(results, self.cookie_orders)

def test_orders_by_customer_with_details(self):
results = get_orders_by_customer('cookiemon', details=True)
self.assertEqual(results, self.cookie_details)

def test_orders_by_customer_shipped_only_with_details(self):
results = get_orders_by_customer('cookiemon', True, True)
self.assertEqual(results, [])

def test_orders_by_customer_unshipped_only_details(self):
results = get_orders_by_customer('cookiemon', False, True)
self.assertEqual(results, self.cookie_details)

(RG] 9-6 rhEIMIRVEAYE T, PRAESEHEI AR P (Eban cakeeater) AYMIKIG? fiE
Xt RGP AAFERI I P B TR 2 AR P 2R B AN R A, RSB 1E
FE ORI AR GRS AT ELAS, B VRIS & S AR h (8 ARSI AR

FIXH, FAIELY T Al fE D REMNK b {8 ] SQLAlchemy > I — 1~ bR K AR 25 52 i de
LT ARG S —8, BADBE THE T anfl ik & unittest SO, AR An o] i 5 32 4E
Kb A A BTk, BOEATIREAE BARE 00 T 2 Tk,
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9.2 {#EAmock

2 LE PRSI IR SE b G MR AR 3 5 A B S SEERA A A AT, mock Hi ARSIk EXH
Yo MRVRA K EE RTINS R THRIE, I SQLAIchemy fLAGIA [l R AR 2L
HIESIRA A, X ARrRh w DUR R 4, G, eI RS, FRO954
SOVENAFEIEE, (HRFTAS I H A INBAE SR, MR e A S, XA
kT AR AT FIERER 5 258 BTN 2 . FAT PR AE AT vh 5 2] anfal i 3 — i

T 2 AE MR A 6 mock, FAT1SA— B ROH Pk AR, FAT 1 A sk
# mock PERAZHIIE LR MIEIAZ . £E Python 3 #1, mock & unittest iy —#8sr. {H
&, ARREFTZ Python 2, IBATRESEAE M pip K% % mock B, UAMEIRRHHIHIL
fig. Ak, FTLMERLA T a4

pip install mock

b, BIMCLREL mock FE, 4 T ARBATUAENIKHEHET . mock H—4> patch()
B, B RUFBRAEH—A " LAZE DA h 42 il Y MagicMock 46 Python 3L H 45 & B %t

L. MagicMock Jf&— 45k MY Python XF 4, BRI LARRER B IR T55, FR R TR Y8
Hoff O R SCERITT A .

B, FEESA mock B, fE Python2 H1, {fH4n FiRAG.

import mock

£ Python 3 W, {FHZNTfRAD:

from unittest import mock

S mock FEZ 5, FATHRHE patch 75 ik VRS & R i dal X RIS 1h . 10 &% B 4K
RIRAEE BN — B, TR P B T A, oA dal i G il id £ 8k 5 A F
app.py XY, FrLARNITEAE app bk rh i e, AR AR ANt I
FECLAH T—A mock X4, £ TREEATLLA execute ikt E— M IREE T, A
AR, HEEEE | fetchall J5ik, EHYR BB THEEMILI LS. =G 9-7
ZH T mock B dal X4 RIS,

il 9-7  FALE MR
import unittest
from decimal import Decimal

import mock
from app import get_orders_by_customer

class TestApp(unittest.TestCase):
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cookie_orders = [(1, u'cookiemon', u'111-111-1111")]
cookie_details = [
(1, u'cookiemon', u'111-111-1111",
u'dark chocolate chip', 2, Decimal('1.00')),
(1, u'cookiemon', u'111-111-1111",
u'oatmeal raisin', 12, Decimal('3.00'))]

@mock.patch('app.dal.session') @
def test_orders_by_customer(self, mock_dal): @
mock_dal.query.return_value.join.return_value.filter.return_value. \
all.return_value = self.cookie_orders ©
results = get_orders_by_customer('cookiemon') @
self.assertEqual(results, self.cookie_orders)

© ¥ mock s app ik Hh 1y dal.session,

mock LA mock_dal fyTE (% AR R 5L,

© [ execute J5 kYR MIE 1% B A all J5 i IR BUHE, FFFF all 75 iR BIHE X B
self.cookie_order,

© MM AL, 4l dal.connection, JfiR[a| —H ik BEHIIR EIHE,

o

PRATLARE], (EHEZRIER (AuRf] 9-7 Por) ZIRELERE R S0EERN, "THER
Pt R AR Z0k . (AR A XA, X0 TR IR bug B4 A H

AR RAMIAMEAZ ], B ORI RR SE R EN . Bt
A, EURIEA IFEEAT L — T, XARIRES e BB fe 3 20K

Fx B, RMIZEZARANANIK AL SQLAlchemy ORM BB AR B £, TRiBH# 4%
T anfae g P ST B AR o, DMEENR R EH . 85, &%5 T il im
XERFESER G, ARFZERIG] LU FE B, FATRES 14 AR AR, Er S
M Flask, Pyramid F1 pytest,

BTk, Tl B2 21 4E Python FRANfAl £ A B B ARG R AYIE TE T {8 H SQLAIchemy AbFRIL
BEIRE, X4 AR A s,

s =
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10
{HSQLAIchemy ORMAD
B zhBR 5 # 17 R 5t

5 5 TRA, RS R UFIRE A $odi 2B 7S SQLAIchemy *F4: . Bt T LA H E
. WAL, HBolfnsbh b, (B, anRORAE AR R R S 2] ORM KU 2 il ? ¢
@I, SQLAlchemy 4 @it iy automap ([ ZhWest) FlFpRix AL,

¥ F automap 1Y I & —AHEHE A R T HE, 2R, £ SQLAlchemy 1.0 fitAsr, FATA
et CheckConstraints, JEREFIfA &%, (RUARER FH% FimBINA, LARJFHI 551
ZIAI e, (B, FRATTLAMERZE 6 BUH A TFahidm el .

E S 5 &, FA1E H Chinook % 38 FE M Mk, X B, FA1H I Chinook % 4E 7 1Y
SQLite MiAS, FRATLAEAB REIFCIDN CH10 SRR E e, XA e —ik
Foym RS, @ e UR AT DL 1R A 2 AR,

10.1 (EH BRRGT R GTEHEE

BT RS EARE, A4 H automap_base, i ASA& Z A — BL{# Y ORM declarative_
base, JEBIHE—4> Base X%, A/RHl10-1 Bk,

{5 10-1  {# Jf] automap_base il Base %[5

from sqlalchemy.ext.automap import automap_base @

Base = automap_base() @

113



© J\ automap ¥ B 5 A automap_base,
O Ak Base X4,

BT RETW A5 8E R R SRR E ., w6 10-2 {#7R T anfiliE$: 3] Chinook ¢
P8

~fi] 10-2 24 Chinook $¢#E E#I4G1LE |4

from sqlalchemy import create_engine

engine = create_engine('sqlite:///Chinook_Sqlite.sqlite') @
O EFET AR IR A BT SRR IR AR R — A T,

% Base FIG I BIRLF 2 )5, FRATbMATF 1R GHEAE AR Mg TR, JAMZRBI 10-1 6%
HJ Base X} G prepare 757k, AHAHHIA NI GRS 1% ERIFA /T HNZS, S ERT
RESCTHIITAHNES . T A Base % G i b Kot Py AR«

Base.prepare(engine, reflect=True)

R — TR0, shog i 18 Bl BRI TAE, AR L hBARNE T
ORM X4, WLL{E Base [ class J& Mk T UiliX 263k, SHTEN RSx4, HGisfran T
R

Base.classes.keys()
PATRED, SHBNTEER.

['Album',
'Customer',
'Playlist’,
'"Artist’',
'Track',
'"Employee’,
'MediaType',
'InvoicelLine',
'Invoice',
'Genre']

B AAIEMA5H Artist FI Album FAURTR .

Artist = Base.classes.Artist
Album = Base.classes.Album

TR AR T — 4 Artist ORM M REY5IH, 5 7L G 7 —/>F] Albun
ORM X RIS, ATEMRAEIEE 7 2 F-3h 52 LAY ORM X R —HE(E ] Artist X5, IRfl
10-3 7R T Anfe] fd D RAT R SLAY A T, DOREGRHRTRT 10 450C2K.
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a5 10-3 fHFH Artist &
from sqlalchemy.orm import Session
session = Session(engine)

for artist in session.query(Artist).limit(10):
print(artist.ArtistId, artist.Name)

BTG 10-3, SEENA AR

(1, u'AC/DC")

(2, u'Accept')

(3, u'Aerosmith')

(4, u'Alanis Morissette')

(5, u'Alice In Chains')

(6, u'Ant\xf4nio Carlos Jobim')
(7, u'Apocalyptica')

(8, u'Audioslave')

(9, u'BackBeat')

(10, u'Billy Cobham')

BAE, BMELf i GHEE %, LR ANFRR B BIX 5 5T RS 21 M A shme
SRR RET Tk

10.2 RHXEZE

B v T LB B IR AL X% —. — X LML LHIEFR, £ T REFH Album FI
Artist # Z[AMIIE R AAMMESIHY, 24 automap Gl —/ 2k &, BEEXER EOIE—A
<related_object>_collection JZ 1k, EH R 10-4 FHHY Artist X452,

7 10-4  fd ] Artist F1 Album 2 [A]56 4T EIHA R Bt

artist = session.query(Artist).first()
for album in artist.album_collection:
print('{} - {}'.format(artist.Name, album.Title))

A7 EHE RS, SRR .

AC/DC - For Those About To Rock We Salute You
AC/DC - Let There Be Rock

PRIBATUARCE A shst, FHEeerieei2h, AL IR T AR e Bk, A,
XN TS TABIITHETEE . VRATLAZE SQLAlchemy SCRSHR T RS 3% J5 THIFIINZY .
AEEYHE T SQLAlchemy ORM MU EE %, A REREdATZERZ2], INHF]T SQLAlchemy

B ST IhRER: 2 2ok, A5 AIRF2] ORM 4T T IR seiyAal, HEZANEBE R
%, BERIKEE ZHNA, 1E2 0 SQLAlchemy 3CHY,

FET—H85y, AR 21 anful {8 1 Alembic R HLEHE BOTRE, DMEAEA B AT 0
B PERII UL T SE sl Kot PR

& FASQLAIchemy ORMFI B s BR ST i fT /R 8 | 115






=04
Alembic

Alembic A& —/MRCER AR 3 iy TH, ‘BRI SQLAIchemy K AT:ERE, 43l 1EH T
KRR create_all J5ikit, SQLAlchemy R GIEEERRAIER, FrLLEAS AR AR
SBLFATRFI i ek, i et A S BRI C 2 RS BRI .. Alembic it
TN MRS . S HI NS T 2R T . BT Alembic { F SQLAIchemy i
T2, BrLA R UMER & e v s e EAEH






#1118

Alembic A\ |7

Alembic fefit T —FEIRFIPAT TRV P T, LRI CABEHE fe iy HTE02E RIS AL
P S B O SE S, lan, FATATCAR R iRy, o MR A ER w18
AR A BT AR R, s BT I B R o) i 2 A7, Alembic AFATTHRME T —FhFIH
SQLAlchemy F5% KT REA MLX L ki T5 ik

TG 2R, FEAE%%E Alembic, ATLAME AT D %3 Alembic:
pip install alembic

BT Alembic ZJ5, IEFHEAIETEMSL.

111 €IETBIRE

AT OET B, HhCE 440 CHIL (XX, H#EAXNTBX, miF, &
17 alembic init alembic Ay4>, 7E alembic/ B X H QBT IR, AMEE S EHAE
migrations/ B i GIELTRBIAEE, ShbeTLA{#E H alembic init migrations @4, {RHLF[LL
BEE A H ol — B D ERI AT, HRERE—NS5AARBAT, HH—EANZMm
HAERIN 2 THE, XA Wit B4 ORI G — 4 alembic.ini 30, XA~
X-HmR SR EES, e, EFRNNBEZE, SEIILLTE:

— alembic
| | README

| = env.py

| b script.py.mako
| L— versions

L— alembic.int
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EF IR, RMTESFB—A env.py X, —A script.py.mako itz L, LA
Fe—A~ versions/ Hx., H, versions/ Bk SRR TFEM A, Alembic & 1{# H env.py
e SCRNSE It SQLAIchemy 5188, SRIGEREZIXASI%, J38h—/~3%, HH4RslT
Alembic 4, ‘B4 ER TR 58, script.py.mako itk R QIELERS, BE LT
TR ALY,

CIELFERIMIE 25, ZxtEd The B, DAREHANTATR R R DR TAE,

11.2 BEIBINE

B L A% alembic.ini Fl env.py XCHEFRAYIRE, X FE Alembic A RES T 109 Ecs A0 b R
F—E TAE, 1EIRMIM alembic.ini SCHF44, Bk H A AY sqlalchemy.url B B IR, fFH&
AT EE B - Fr . X L, IR AL R 2 A H 5 T/~ 44 alembictest.
db 1y SQLite 3¢, ik, &k sqlalchemy.url 7, 40 FRiR:

sqlalchemy.url = sqlite:///alembictest.db

TEFTA Alembic /-, Tl 14 FH ORM 1Y 5= B I XU FE app/db.py 3¢ b 611 fr A X
i, B4, QlE—"Aapp/ B, HEHTEIE—A2E  init  py X, ik app Bih—1
Bk,

SR 5, 1E app/db.py HE U NAN T ACRD, %+ SQLAlchemy i 4715 B, {3 {3 FH (19 % 42 2 Fn
alembic.ini X (3 Alembic) BEERI—E, HHEX—/1H%K,

from sqlalchemy import create_engine
from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///alembictest.db')

Base = declarative_base()

TR FE M envpy 30, LEHARMFRATH) metadata, metadata ;&3 {11E app/db.py H Gl
i Base LA —AN &M, env.py (i H metadata PH{EAUHE A R FIRV AR 5 SQLAIchemy
R BRI TR AR . 156, BB Y AT H SR i INE] Python FRE M EERIER 2, XA
Bt AT ARSI FA 10 app #EH T

import os
import sys

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

O F4mi LYEE=% (CHI11) #InE sys.path ffi, Python &1E sys.path FR 23k,
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HJ5, &K env.py SO Y target_metadata —47, FiHik A app/db.py CH:HY) metadata
X%, TR

from app.db import Base @
target_metadata = Base.metadata @

© 5 A Base L,
® 1I- Alembic #" Base.metadata {E4 H#x.

TERX—HZ)E, BTk BAF Alembic FR5E T, B & nT CAGE R HIRE Fe R B0 4 Fn o
B, ABEASEL T BARRFHESE, RSP E OB, RN ALES 12
TR

A, Jfl152 2] T IIER IS, DR AT BC B e, DAREH =2 5 AR P B Bt e
MocEdE, /£ 1w, JZFEACRITBIMATR: —MeThhR, Bl
A BT RE
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BIETH

FE55 11 Frp, FATRAATLHBC B4 T Alembic TEREIRSE, R Rk T LA B2 FHRR R gk
2, DR BIESERIFHEEN R MBS IG v 7. A, W15 A shA 8
IR, EAR Al P32k se ik B ah B BT SN MBI R . LEIRIMTM—428E
B e, =B TLCATRMN TR M — AT AR .

121 fIEEMT IR
AT OIS, BRI Y ETAE CHI2 X, Wi/EERan Fard Gl s d i .

# alembic revision -m "Empty Init" @
Generating chi2/alembic/versions/8a8a9d067_empty_init.py ... done

0 iz17 alembic revision fyd, FMEETEIM(EE (-m) "Empty Init",

XS TE alembic/versions/ T 3CEk T GIEE— AT B CfE., SO BZLREEIT ID B “#”
Ik, RIGRIREAIE R, FIHE B N

"""Empty Init @

Revision ID: 8a8a9d067
Revises:
Create Date: 2015-09-13 20:10:05.486995

# revision identifiers, used by Alembic.
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revision = '8a8a9d067' @
down_revision = None ©
branch_labels = None @
depends_on = None @

from alembic import op
import sqlalchemy as sa

def upgrade():
pass

def downgrade():
pass

0 MHFETHE L,

8 &Il D,

© JHKME anfal B AT T — IR BT

© FIXUEMARRII .

0 RUGTRRAMHITR .

SCHRER A BERARMAVE R (AERARYIE), 1T 1D LU G A R £ T okehn
RS, BRI, DR B EURAIANT, S MAURERARRII 3. —
K, ARIRAEARI— 0 Bt APRATRER A Alembic ;ERHE 53,
F T okaE upgrade 757k, B S HATIERIN F T Seash BE BRI TR Python I, ffre
downgrade J57%, HLIAIFCRD R A UGTRS, JHEEDE AR B SE AT RS 2 5,
T H R AEREIES, WA BIEME S, FLL upgrade Fil downgrade 75 {522 /Y.
ik, B ATBASEERGEN, (HEARNATRRERAE T — MR,
T 52 IR Y R PR A F fe s Alembic IERBIIFTA TR, BEHATLL Frd

# alembic upgrade head @

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running upgrade -> 8a8a9d067, Empty Init

O BRI B BB A
T VT 2 FE RO R R (& 1T DA B Bk (B 1 T#E A ok . fEA GBI, HA—A “Empty
Init” T2, EHRfaiEiT.

FESEHE R Z b, sk rTDAE R P BRI B B P T o e Ba 2 I5, kel DL el
—A BN RAIERS, e A B SRR
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12.2 HIERIEH

BTk, LR PEAE A IS app/do.py H, X A INAYE Cookie 2, ‘EFNRITA
ORM It 22 —FEHT., 58 sqlalchemy 5§ A\ 44’5 Cookie 22 (i FIAY Column F
FIZRAY, SRIGFARIN Cookie 2K, 4myRfil 12-1 Bk,

il 12-1 &2k app/db.py
from sqlalchemy import create_engine, Column, Integer, Numeric, String

from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///alembictest.db')

Base = declarative_base()

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

WINET Cookie K2 J7, $# FRAIEITR, EXANRFIMBIFIEE, X TR R, "
LUM#EH Alembic BahERE (Wl 12-2),

i 12-2  ABERGTR

# alembic revision --autogenerate -m "Added Cookie model" @
INFO [alembic.runtime.migration] Context impl SQLiteImpl.
INFO [alembic.runtime.migration] Will assume non-transactional DDL.
INFO [alembic.autogenerate.compare] Detected added table 'cookies'
INFO [alembic.autogenerate.compare] Detected added index 'ix_cookies_cookie_name'
on '['cookie_name']'
Generating chi12/alembic/versions/34044511331_added_cookie_model.py ... done

O {EH “Added Cookie model” X/™E B B ik —11T%,

Rk, 243817 A shA: ar A0, Alembic &A% SQLAIchemyBase [T E R, ifiiJq
H 5 YRR R A AT . 7ER] 12-2 W, TAIEIFRA1E N T — 4 4 4 cookies
B (M T __tablename__) Fli%FK cookie_name 7Bt LY 5|, 'BAEIX L% Biridh
ke, HEMEZHELUMEETRE R adefl. Fmg— N etl@ErdB s, wmrwbl
12-3 iR,
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=il 12-3  cookies T
""" Added Cookie model

Revision ID: 34044511331
Revises: 8a8a9d067
Create Date: 2015-09-14 20:37:25.924031

# revision identifiers, used by Alembic.
revision = '34044511331'

down_revision = '8aB8a9d067'
branch_labels = None

depends_on = None

from alembic import op
import sqlalchemy as sa

def upgrade():
### commands auto generated by Alembic - please adjust! ###
op.create_table('cookies', @
sa.Column('cookie_id', sa.Integer(), nullable=False),
sa.Column('cookie_name', sa.String(length=50), nullable=True),
sa.Column('cookie_recipe_url', sa.String(length=255), nullable=True),
sa.Column( 'cookie_sku', sa.String(length=55), nullable=True),
sa.Column('quantity', sa.Integer(), nullable=True),
sa.Column('unit_cost', sa.Numeric(precision=12, scale=2), nullable=True),
sa.PrimaryKeyConstraint('cookie_id') @
)
op.create_index(op.f('ix_cookies_cookie_name'), 'cookies', ['cookie_name'],

unique=False) ©

### end Alembic commands ###

def downgrade():

### commands auto generated by Alembic - please adjust! ###
op.drop_index(op.f('ix_cookies_cookie_name'), table_name='cookies') @
op.drop_table('cookies') @

### end Alembic commands ###

O ffH Alembic [ create_table J5 ;s il cookies 3R,

@ {F cookie_id %] Fifm: g,

© [l Alembic [ create_index }5{:, fE cookie_name %I F#sinZo,

© {#/f] Alembic ) drop_index 75 iM% cookie_name Z35,

O MBS cookies F,

FE7RMi 12-3 1) upgrade J5 ik, create_table 7531 5% 1 #if SQLAlchemy Core i

(A Table K& B —HERY: oA, MIGERAIFIRLIH, create_index J5ikth
TN 1 B IR Index 441 BRI —FF

N\
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&5, il 12-3 i downgrade J5 i 1E #9578 FH T Alembic Y drop_index /1 drop_
table 5, TAMRZESIFNFREBMERT .

ZEH S T2 BG4, siTX AT, .

# alembic upgrade head

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running upgrade 8a8a9d067 -> 34044511331,
Added Cookie model

sitzla, R TEEE, BEESseGAER T :

# sqlite3 alembictest.db @

SQLite version 3.8.5 2014-08-15 22:37:57

Enter ".help" for usage hints.

sqlite> .tables @

alembic_version cookies

sqlite> .schema cookies ©

CREATE TABLE cookies (
cookie_id INTEGER NOT NULL,
cookie_name VARCHAR(50),
cookie_recipe_url VARCHAR(255),
cookie_sku VARCHAR(55),
quantity INTEGER,
unit_cost NUMERIC(12, 2),
PRIMARY KEY (cookie_id)

);

CREATE INDEX ix_cookies_cookie_name ON cookies (cookie_name);

O {fifH sqlite3 frd-ihn S,

0 FIHKEERIZE,

© FTE| cookies FMJEEH,

KT BT EMEE T THRMZES], Ak, Alembic B H SHAERIREAR G H—
SORRME, 2 12-1 FIH T B 3hE IR rT DA R A — 25 WA as b, mige 12-2 4|
H T B 3hA B IhREAS REAS D2 S A 7 ) — B AR 1k,

Fz12-1. BRERIDEETLMENBIBIERN T

BRITE E

* TR INFIRIER

% IR ﬂﬂl% By “RVFEE” REMEL

%5l FoIMEAA L, B AR — 2B SR E AR R [ — 23R
i A Ay 44
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&12-2: BHEMIDETENBERN

BWRITE B X

* BRI

5| AR

Eap T A BRI L3R

FeA ENUM X 2 B4 22 J it AS B SR 2 2

BT A b I RE S FF IR BE S IhRE 2 4h, B —Lenl i DhRe T MU R (1 il B 8 e
HCED A RESL L, ildn, X502 R T st AR 55 5 BRIANE I ok, A A8 TR £ A %
B 3hAE R BhRER BRI ZE, "TLAK I Alembic autogenerate SCAY .,

12.3 FohelEEH

Alembic ANEEMMIZR LRV, BrUAT T T f#— T anfal A H B 2h A2 BhRe i oL T 44
MBI F LB, FFFF cookies 2k & ol o4 new_cookies &, A 175 2548 ¥ ok app/db.py Y
Cookie k) __tablename__, 4N TFi:

class Cookie(Base):
__tablename__ = 'new_cookies'

BT REENE—/T%, FA1TLMEH “Renaming cookies to new cookies” Zi#i

# alembic revision -m "Renaming cookies to new_cookies"
Generating chi12/alembic/versions/2e6a6cc63e9_renaming_cookies_to_new_cookies.py
... done

TR 25, BEGHITH M, I upgrade il downgrade 75 75Tk AN fy £ #2F, 40
THR:

def upgrade():
op.rename_table('cookies', 'new_cookies')

def downgrade():
op.rename_table('new_cookies', 'cookies')

BTk, )1 alembicupgrade fiy 4z fTil s

# alembic upgrade head

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running upgrade 34044511331 -> 2e6a6cc63e9,
Renaming cookies to new_cookies

R SATKHE PEh IR F fiy 404 new_cookies, #RJm, f#fi] sqlite3 @4, HE—THELER
AR

N\
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+ sqlite3 alembictest.db

SQLite version 3.8.5 2014-08-15 22:37:57
Enter ".help" for usage hints.

sqlite> .tables

alembic_version new_cookies

FIFLATARR)—4F, cookies EANEAFTE, A BELH new_cookie KL, BT rename_
table 24k, Alembic HIDA UF & B/ AT LUK B IR S8 Bl I, angk 12-3 o,

*12-3: Alembici®{E

# & A =

add_column bkl
alter_column FSHIET . RS A BOINE S AR
create_check_constraint IO 2R
create_foreign_key TN
create_index IR
create_primary_key )i e aks
create_table IR
create_unique_constraint ST — 23R
drop_column il
drop_constraint M2k
drop_1index MBRZE5|

drop_table MR

execute zf7 5% SQL iEH)
rename_table Wiy gk

AR Alembic XHFK 12-3 HINFTEEIE, BHAEEEmBARER e
fil. bbfm, alter_column JCik{E SQLite £ % T8, [K°A SQLite A8 3 HF
MR 5 A& ST, SQLite WA S MR,

AR, Hi%] TRB AT TINERETE, DAMELA—Fal & 075 7O b
FEREATE S, AL 2] T Anfal ] alembic upgrade iy & LR ER, WHiCHE, BrT{E
Jl Alembic #2E 240, & LAEER A Python AR A HATLI BAR, £ T —3=
o, AT TR ST An el A B At — B4 il Alembic,
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B13F

= E|Alembic

fE b—wdr, 152 Tanfal QU R TR, X — TR B A ik — 242 6 Alembic,
AP R AR 1 R R A BTG, i MERB R, DA AnfalfE A TR
EbRiCEREE.

13.1 A% HiEERTE B AR5

WOERE 200, PRELZAFAS A — T, FEEWLE TR O M I EHE Ed ., f&B) alembic
current @4y, VRATASNIE B BIEE R B Jg —IRIERB & 40 XA A& SR M 24 FindE
BIEIT ID, HEIFReEt A RRE—RIERE (WA head) . LEFRAIEARBRBIIDHD
CHI12/ XX fE:JdizfT alembic current 474

# alembic current

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.
2e6a6cc63e9 (head) ©@

O 5 — IR HAEEE TR,

— 5, H e 2 R IT RS 2e6a6cc63e9, B — T, BHEIFRIX ERE K
T, EREXKRTEH, FKMIIE cookies Fik Bk T new_cookies, 7 4h, & A LL{F
alembic history My A THIIN, XSS ER—ANTBHIE, ARl 13-1 Bk,
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w131 ERE

# alembic history

34044511331 -> 2e6a6cc63e9 (head), Renaming cookies to new_cookies
8a8a9d067 -> 34044511331, Added Cookie model

<base> -> 8a8a9d067, Empty Init

Al 13-1 i BoR T BT IR ZS B2 24 AERS (A4 cookies 3R) My TR, X
T new_cookies XK 4, WAMKRFKIVEDL—HE, Bt el — MmN A1, THEY
FATTF R S 2K cookies F-{di Fl new_new_cookies ix ™ # it , A THEIEX AR, 5 H Ak
HEARIN AT, BRAOEHTIRHER, TE—RY ] — T ERRER,

13.2 TRPER

BT, EEEFER E I TSR] ID, Eedn, anURAEIR | 3 g 2
TR, PRIVZERAIEIT ID & 8a82a9d067, ix HL, Fefi 1A MMAE NI REM 4, FEfdmH
alembic downgrade fivA-{kE FIMEIT ID 2 34044511331 AR,

=~ 13-2 TR
# alembic downgrade 34044511331
INFO [alembic.runtime.migration] Context impl SQLiteImpl.
INFO [alembic.runtime.migration] Will assume non-transactional DDL.
INFO [alembic.runtime.migration] Running downgrade 2e6a6cc63e9 -> 34044511331,
Renaming cookies to new_cookies @

0 [ERAiT.

MORG13-2 Bt RIS —fT AT AR, RAKE T, WAMES 12 Fh4aad - tables y
&, REBMMEMEERL. IREBR T .

# sqlite3 alembictest.db

SQLite version 3.8.5 2014-08-15 22:37:57
Enter ".help" for usage hints.

sqlite> .tables

alembic_version cookies @

0 FWEH cookies,

M PSR UAER, FLELWENFRKIILT (cookies), T H alembic
current iy 4 & FH R ZE T AL ARSI :

+ alembic current
INFO  [alembic.runtime.migration] Context impl SQLiteImpl.
INFO [alembic.runtime.migration] Will assume non-transactional DDL.

34044511331 @

© N cookies FHALTHRIEIT ID,
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RILAEZE], FRA1EE] T downgrade #iy 4 HHRENIERS . AnRAHE RN R PR E B TIERE,
BTEG R ARTARY, DAERE cookies R4, MRRIRAIES 12 Trh FriiIbee, IR
AR K, TMAIEBHHIERE, B head MR G —47. XA M8 AL B —
To R HEE My 4B cookies F T new_cookies 1T, R H M alembic/versions/
Hikrp kR, R IRE Z AR, LY T —IkizfT alembic upgrade head fif, Biksia
1T, XRESSEIEERNER. X8, BRINTEEE, &0 T HEEI A% FEbric
TBEH,

13.3 fRICEHRET B

IR TE BT Ak TR et S S0 2 BRI, BRI T RE SN AR B AN
LBRE AR . oA T IR A R, B R AT A ZEARIC B R W B . 1R
R 13-3 Fh, Bl THE{EE H alembic stamp iy A HEEHE FEARIC MIETT ID2e6a6cc63e9,

i 13-3  FRicKdR R TR

# alembic stamp 2e6a6cc63e9

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running stamp_revision 34044511331
-> 2e6a6cc63e9

MR 13-3 ATLLE S|, alembic stamp fr4-#E “revision 340445113317 FRic A 24 B Bt g
FIERB ], (B, RBATEFLEIRER, (MRS FEF cookies ., FridEIRE TN
BIHA S LhrizfTiE B, & HAAEH Alembic 26, DA R AT17E fy A 3R L1 E B 4%
Bl axsebr BBkt T 34044511331 1345,

R PR G XAk A TR, A REH T LMIEE, wRmEk
sqlalchemy.url, il Alembic iERIREEHE A 75— A BdE B, T 4 b 1 AR
Tk TR BlsiE bz, IBLPRAILLZST alembic upgrade head fiy4>
= SRR HXANTE.

13.4 4pKSQL

A, VR A EAE A SQL ¥ A P4 ¥R I, Alembic AR AL T o HF, X EAH
B S A AR RS R AR L, RS LS A IR I AR s 1ir 2 A
IR BOHE 22 Al 55 2 WO PR R B A& anitk . ax A BN FRATIAE S 12 FEfiY “online” Alembic
Tt — AR, FRATATLAHE & SQL FE 4a iR A Fn & s A, an R IR A i #0451 4%,
Alembic 01 F T M 2 Bl ZE -2 1 SQL A, il 13-4 {87 T 4nfal A 15 dr 4 1Y
T4 SQL,
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il 13-4 Ak E M 415 SQL

# alembic upgrade 34044511331:2e6a6cc63e9 --sql @

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Generating static SQL

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running upgrade 34044511331 -> 2e6a6cc63e9,
Renaming cookies to new_cookies

-- Running upgrade 34044511331 -> 2e6a6cc63e9

ALTER TABLE cookies RENAME TO new_cookies;

UPDATE alembic_version SET version_num='2e6a6cc63e9’
WHERE alembic_version.version_num = '34044511331"';

O J\ 34044511331 F+4F| 2e6a6cc63e9,

Al 13-4 B9 H TR T Ay 4 cookies RPTTHATM S SQL &4, FFHF Alembic TR
BOREEIT ID 2e6a6cc63e9 HE HIHT S A, P AEERAEA tH 2 1) B S A TR SO, LA
fERHE AT, T PIR:

# alembic upgrade 34044511331:2e6a6cc63e9 --sql > migration.sql

INFO [alembic.runtime.migration] Context impl SQLiteImpl.

INFO [alembic.runtime.migration] Generating static SQL

INFO [alembic.runtime.migration] Will assume non-transactional DDL.

INFO [alembic.runtime.migration] Running upgrade 34044511331 -> 2e6a6cc63e9,
Renaming cookies to new_cookies

B TR, FILMEM cat migration.sql dr 4% SQL WA, AN THIR:

# cat migration.sql
-- Running upgrade 34044511331 -> 2e6a6cc63e9

ALTER TABLE cookies RENAME TO new_cookies;
UPDATE alembic_version SET version_num='2e6a6cc63e9’
WHERE alembic_version.version_num = '34044511331';

s hf SQL BRI ZIG, ik T UAME AR PRk 55 4% vh i T BB AT e T,

AR VRIE— A BB Jedi (Fbn SQLite) RJF%, fE5 —/A4dii % (Euan
PostgreSQL) kiiE, B4 —& F &k sqlalchemy.url it & (Fef 18£8
1 L), 45 EBCh PostoreSQL BURBEIMIE R T8 . AR AL
L BRI SQL AR AT REANE A PRI P RAR B, S T B G L RE
A, e S A v T B EAT %

ARBEIRATYEE T Alembic AU AZNIN, 222 T AR LRI BRG], TREHRFICIE
SQL MIA  (ix Lo RHIA W] LB b AR A P BdiE e b, Wi JE2ii{d A Alembic) . andfeA8 T g s
245 Alembic NN, FbananffabERRID s> 32, FILLEEE Alembic 3CRY,

T—=m&E— /28 SQLAIchemy FIFHE:, HIELNAILE Flask Web HEZRFR S &,
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£14%

SQLAIchemy&I & & ki

ATE T ERANUER 7 SQLAlchemy F 5 B IR . SRTHAR, REASVEIBL40, KF
DABATANKEEX LG FH LR PR IR, &R BAS i 2% E 8, m
RORBSGE, AU 23 AN, TBER, S TNEHFAREREERE, ik
Fanfal 52 SR R S5 W AR TE . AT — 5 2/ 4% SQLAIchemy Y —2& = 5 FH %,
55 ¥4y A 48 SQLAIchemy Znfal 55 Flask 25 Web HEZREE &8 ], fJa—Hls r28—Lewl LA
5 SQLAIchemy —#2{# FRY Z .

141 B&EEMY

TR SRR VR 205 U I B — T 2Ky, T3 ok 5 (1 5 ot S 8L 55— AT .
Tl L TTLIRAER, 43R A R FIE SQLAIchemy 154l 2 A s SQL, st 5
B 25 B SCBIRAT Python FoRD, BRURX— A, AT BRBMD, F
i {8 FA Cookie JSHtBLiEFT A, At 14-1 Fiors,

5] 14-1  Cookie FH P ArfiEpsisy

from datetime import datetime

from sqlalchemy import Column, Integer, Numeric, String, create_engine
from sqlalchemy.ext.declarative import declarative_base

from sqlalchemy.ext.hybrid import hybrid_property, hybrid_method

from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///:memory:"')

Base = declarative_base()
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class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

@hybrid_property @
def inventory_value(self):
return self.unit_cost * self.quantity

@hybrid_method @
def bake_more(self, min_quantity):
return self.quantity < min_quantity

def __repr__(self):
return "Cookie(cookie_name='{self.cookie_name}', " \
"cookie_recipe_url="'{self.cookie_recipe_url}', " \
"cookie_sku='{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

Base.metadata.create_all(engine)
Session = sessionmaker(bind=engine)

0 Gl MEAEME,

0 GlE—MEATE:, B ABRMEE—FIMI AL,

7E: 5] 14-1 H, inventory_value ;& —/AMEAJEME, FRITHRA Cookie K 2y AN & Y
FeF, i bake_more f— MEATT i, BHEE—ANEIMNIHARFIERNTZ G IZEFE L
cookie, (iXFEA AIHEIR [E] false MG ? S &AM T RAFIE £ cookie | ) HEKE i+ 2 )5,
AT LT A THE “IRA” MEIES X T, 1EJRIEBER R F @ HE inventory_value &
anfal TAERY (WoRB 14-2)

Tl 14-2 RAEM 2%

print(Cookie.inventory_value < 10.00)
Bl 14-2 B IS R AN T
cookies.unit_cost * cookies.quantity < :param_1

MOoRBG 14-2 B T RTCAR S, Ra BN RA— /AR SQL +4), X E%RE A
DA X S R PE AT O . HEF. o8, DAR S BaE ek, T T ED bake_more {E
ATEER
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print(Cookie.bake_more(12))
i aERAT .
cookies.quantity < :quantity_1

IR, BT A 75 5 EY Python fRRSH A T — /AR SQL FH), A4 T 1 g5 HAR
ARG IE VI & R A 2, AT ZE R B A I — e s, ARl 14-3 Fow.,

i 14-3 1B R In—LE 10
session = Session()
cc_cookie = Cookie(cookie_name='chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1',
quantity=12,
unit_cost=0.50)
dcc = Cookie(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)
mol = Cookie(cookie_name='molasses',
cookie_recipe_url="http://some.aweso.me/cookie/recipe_molasses.html',
cookie_sku='MOLO1',
quantity=1,
unit_cost=0.80)
session.add(cc_cookie)
session.add(dcc)
session.add(mol)
session.flush()

TN T X L5 G 2 0, Bedi Tk vl CAE Bl i se Bl R A B e & 5 it & & B 4
FATAT LA [A] dec S inventory_value J&M:, 4N TFAR:

dcc.inventory_value
0.75

ATLAES), @it s2Fi{d B inventory_value b, ZAThAT1Z )8 M NEREY Python D,
el A B sIR A IR D RRTE, 18RI UL SE 5l bake_more (LA 57, !IIJTF)?T

dcc.bake_more(12)
True

MRFTEE, 24385 52 6518 H bake_more JB & 5 kB, AT E B Y Python fAFD, FiX
B, BMEELTH TIRA B AT I TIEREE, %TSE%T T an{a] AR 1
©il. B inventory_value B, 4noRfil 14-4 R,
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T 14-4  fEA AT A R

from sqlalchemy import desc

for cookie in session.query(Cookie).order_by(desc(Cookie.inventory_value)):
print('{:>20} - {:.2f}'.format(cookie.cookie_name, cookie.inventory_value))

BB 14-4, ZEFTER

chocolate chip - 6.00
molasses - 0.80
dark chocolate chip - 0.75

MIBITEERATLAE Y, IR BYET AT ORM IR BPER —FEm ., oMl 14-5 H, %47
Fi i ] bake_more J5 ¥ A e T B KEMBFT cookie,

i 14-5 fER R TR A Tk

for cookie in session.query(Cookie).filter(Cookie.bake_more(12)):
print('{:>20} - {}'.format(cookie.cookie_name, cookie.quantity))

BTGl 14-5, SRR

dark chocolate chip - 1
molasses - 1

XFNFAA EA— A, BARX LT AR A TP, (HRRE R CAMECE 2 510,
YRATLAR] 1 SQLAIchemy I*éﬂljﬁaé(?n JEPERTER Sy, ST ZAHRNE .

14.2 XBEXKIE

FIRRHEZ MR AR, EfmEN R B, il R, AT DR s

KAVIFFEAIREE, Flan, SIAVEE—BHIE cookie Frag iy R AFRIIZRI, SCHACHT
SEREIR LM, FHDRE R B (LB — B R 6 R Y. cookie FIEURHZ A& £ 3% £
MK AR, Bl 14-6 GIEE THERBI R A .

T 14-6  GIEETRRISE &
from datetime import datetime
from sqlalchemy import (Column, Integer, Numeric, String, Table,
ForeignKey, create_engine)
from sqlalchemy.orm import relationship
from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///:memory:")

Base = declarative_base()
Session = sessionmaker(bind=engine)
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cookieingredients_table = Table('cookieingredients', Base.metadata, @
Column('cookie_id', Integer, ForeignKey("cookies.cookie_1d"),
primary_key=True),
Column('ingredient_id', Integer, ForeignKey("ingredients.ingredient_id"),
primary_key=True)

class Ingredient(Base):
__tablename__ = 'ingredients'

ingredient_id = Column(Integer, primary_key=True)
name = Column(String(255), index=True)

def __repr__(self):
return "Ingredient(name='{self.name}')".format(self=self)

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

ingredients = relationship("Ingredient",
secondary=cookieingredients_table) @

def __repr__(self):

return "Cookie(cookie_name='{self.cookie_name}', " \
"cookie_recipe_url="'{self.cookie_recipe_url}', " \
"cookie_sku="'{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

Base.metadata.create_all(engine)

0 K3 %k Z 68 cookielngredients %,
® @i cookieingredients F 6 5B A,

HTXE—N2X LRk, LIEBECIE /TR 24K K, ik, IMOIET
cookieingredients_table, £ FRFEZEIRIN—Fh cookie Fl—2EE R, 4N TP s:

session = Session()

cc_cookie = Cookie(cookie_name='chocolate chip', @
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’,
cookie_sku='CCO1',
quantity=12,
unit_cost=0.50)
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flour = Ingredient(name='Flour') @

sugar = Ingredient(name='Sugar')

egg = Ingredient(name='Egg')

cc = Ingredient(name='Chocolate Chips')
cc_cookie.ingredients.extend([flour, sugar, egg, cc]) ©
session.add(cc_cookie)

session.flush()

0 6& cookie,

o GIEFER

© RINJEEIE cc_cookie.ingredients,

S T A0 BRI B cookie, AT 44 A E R B, SR )5 R B AT N F] cc_cookie HY

ingredients J&{k, HLIE, ARBIIHPTABERRIARR GXERNBMATEER), 0085
A RT3 name J& 4, ATEAE F A0 T RS R SEBLIX A H AR

[ingredient.name for ingredient in cc_cookie.ingredients]
REIEERANT .
['Flour', 'Sugar', 'Egg', 'Chocolate Chips']

A BN EORE SR IR name J& 4k, X A MO RESIRIBRAT. (8 (£ 5ER RILTHEILNTT2h 0l
BERIERE, RIS INE] cookie . ARTFHEME LMERHE @ CAAFE, MTEEMEL
TE. XAMEOLT, shEMBECRARE T, B LARKRILX A%,
AT FSRIBC B D )R AN G SR, SEAIHESCIB AR, R T =%,
o SFARBAE,

o] EARA QAN __intt__ 57k, J7 (8 GE P e 5L,
o GIESCIRARRE, EERH REABRR 2 4.
A2 JRBh— T Python shell, FFFRABIEERAINIZE, Aid, X—kBEATZERM—AK
HRARRE, DMEE 2 Bt Uil R ARR, 4ol 14-7 B,

il 14-7  GIE SRR ER
from sqlalchemy import create_engine
from sqlalchemy.orm import sessionmaker

engine = create_engine('sqlite:///:memory:")
Session = sessionmaker(bind=engine)
from datetime import datetime

from sqlalchemy import Column, Integer, Numeric, String, Table, ForeignKey
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from sqlalchemy.orm import relationship
from sqlalchemy.ext.declarative import declarative_base
from sqlalchemy.ext.associationproxy import association_proxy @

Base = declarative_base()

cookieingredients_table = Table('cookieingredients', Base.metadata,
Column('cookie_id', Integer, ForeignKey('"cookies.cookie_id"),
primary_key=True),
Column('ingredient_1id', Integer, ForeignKey("ingredients.ingredient_1id"),
primary_key=True)

class Ingredient(Base):
__tablename__ = 'ingredients'
ingredient_1id = Column(Integer, primary_key=True)
name = Column(String(255), index=True)

def __init__(self, name): @
self.name = name

def __repr__(self):
return "Ingredient(name='{self.name}')".format(self=self)

class Cookie(Base):
__tablename__ = 'cookies'

cookie_id = Column(Integer, primary_key=True)
cookie_name = Column(String(50), index=True)
cookie_recipe_url = Column(String(255))
cookie_sku = Column(String(55))

quantity = Column(Integer())

unit_cost = Column(Numeric(12, 2))

ingredients = relationship("Ingredient"”,
secondary=cookieingredients_table)

ingredient_names = association_proxy('ingredients', 'name') ©

def __repr__(self):
return "Cookie(cookie_name="'{self.cookie_name}', " \
"cookie_recipe_url='{self.cookie_recipe_url}', " \
"cookie_sku="'{self.cookie_sku}', " \
"quantity={self.quantity}, " \
"unit_cost={self.unit_cost})".format(self=self)

Base.metadata.create_all(engine)
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0 S ASCHRUHL,
@ ©X __init__Jihk, BREE LK.
© Gk name JE AR L, FH{E FH ingredient_names 5| &,

W= AFEEEZIE, ST MR AT AL A T

session = Session()
cc_cookie = Cookie(cookie_name='chocolate chip',
cookie_recipe_url="http://some.aweso.me/cookie/recipe.html’',
cookie_sku='CCO1',
quantity=12,
unit_cost=0.50)
dcc = Cookie(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)
flour = Ingredient(name='Flour')
sugar = Ingredient(name='Sugar')
egg = Ingredient(name='Egg')
cc = Ingredient(name='Chocolate Chips')
cc_cookie.ingredients.extend([flour, sugar, egg, cc])
session.add(cc_cookie)
session.add(dcc)
session.flush()

XH, XARPRMEBRMTBIFEE R TIE, Ak, hTIREEEAFR, aTLAE B
BB Z vl it 725 3, F & ] ingrendient_names [y 1-,

cc_cookie.ingredient_names
REIEERAT
['Flour', 'Sugar', 'Egg', 'Chocolate Chips']

iX bl 0 A EORR QU EORH 2SI R R SR 2 . X HL, BATTE TEIn—Fh e i ok —
o ATUME A SR ARBAR A I AT R, AT B

cc_cookie.ingredient_names.append('0il")
session.flush()

IR AEMAII 5, B AEL & {# ] Ingredient. __init__ 757k A 2 A AT OIHE —FhT
SR, HERSEERAR, MRIRMCLAE T4 Oil sk, SRIARELIE R 2 A FA
e, XA SEHAEEAIC R, S8 RIS R 2R A = A 5

h T IRPEXA TR, ATUAERE TR BE Z R Je A i — U OB, IRf] 14-8 0w T B AR
k.
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Tl 14-8  LLEERE
dcc_ingredient_list = ['Flour', 'Sugar', 'Egg', 'Dark Chocolate Chips',
'0il'] ©
existing_1ingredients = session.query(Ingredient).filter(
Ingredient.name.in_(dcc_ingredient_list)).all() ®
missing = set(dcc_ingredient_list) - set([x.name for x in
existing_ingredients]) ©

© JyF&A'THY dark chocolate chip cookie 7 G EHFIZ ,

0 AiEEE T AT ENIE R,

O il AR EHE A B ZEEIRBIGR I JFRE

KA CLFWREZE, BESIEREIFRETLE, AL TH4, XEZE “Dark

Chocolate Chips”, 2 TRkl LAE L E 2T INETA A ERE, 5@ DA BRGs fngi R
B, sl 14-9 BrR,

=% 14-9  [n] dark chocolate chip cookie s JE

dcc.ingredients.extend(existing_ingredients) @
dcc.ingredient_names.extend(missing) @

O E O RFINBLA JER
O ik S IBAR BRI IET R
FX L, T Tk ol AGE A0 AR EOR A TEN R T
dcc. ingredient_names
X EA AR
['Egg', 'Flour', '0il', 'Sugar', 'Dark Chocolate Chips']

HIAHEHTIHERHA INE] cookie I, X {EAFFRMTREM DA ALEL EATT, I HBrfs A% IE
AT, RRREISA VL MG, RTCMERIAAE SO b TIE 25 8.

14.3 & SQLAIchemy#iFlask

A2 % & F SQLAIchemy 5 Flask Web . JH#2 Fr — 2 i JHl. Flask Y €] g & €1 17—
A~ Flask-SQLalchemy 3, 3% & 1 & ek #2.,  {# F Flask-SQLalchemy 2% 53 3| 7 fic & 1E F i
£, 'BA15 Flask b F AR 7 09 01 0 Az JE A0 2 72— k2. T LAGE H pip ok % % Flask-
SQLalchemy, #nFHIR:

# pip install flask-sqglalchemy

% FH Flask-SQLalchemy I, 58 Z1E IR F app L) #%3X, iX /& Flask-SQLalchemy
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SCR PRI b TR (E R, app T #E S MM — 4~ M BACEHT A A 18 HIBH N i
B AR F . X 8 FOBAE R R Y app/_init__py SCIEH . oRf] 14-10 {#0R
Thnfiyig create_app 757k,

=~f5l 14-10 app LT A%k

from flask import Flask
from flask.ext.sqlalchemy import SQLAlchemy

from config import config

db = SQLAlchemy() @

def create_app(config_name):®
app = Flask(__name__)
app.config.from_object(config[config_name])

db.init_app(app) ©
return app

0 GE—/KREE R Flask-SQLAlchemy SE17,
® E X create_app 1.J .
© ffiH app L T ICHIIAILEMA,

app L] 5% —A Ao B SC MR A X Flask % & fil SQLAlchemy iE £ 7 4F H . 7E/RH 14-11
W, FRATHER AR FAR B 3 R T —A Bl B 3 config.py.

;Rf5 14-11 Flask app At &

import os
basedir = os.path.abspath(os.path.dirname(__file__))

class Config: @
SECRET_KEY = 'development key'
ADMINS = frozenset(['jason@jasonamyers.com', ])

class DevelopmentConfig(Config): @
DEBUG = True
SQLALCHEMY_DATABASE_URI = "sqlite:////tmp/dev.db"

class ProductionConfig(Config): ©
SECRET_KEY = 'Prod key'
SQLALCHEMY_DATABASE_URI = "sqlite:////tmp/prod.db"

config = { @
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'development': DevelopmentConfig,
'production': ProductionConfig,
'default': DevelopmentConfig

}

E X FEA Falsk Bl E ,

TE SO R IWHE I B L,

TE LUK AL P RS S B

O EX /i, TSRS SO A FRE B B LT,

® © ©

A AT app L) FIECE 205, VA T —/BHEEIEH Y Flask B HFE 7. #:Tk, wILA
TESCEAERS T . {E apps/models.py H1, E X Cookie 57!, 4iyRfil 14-12 FivR,

=5 14-12 7 X Cookie f57Y
from app import db

class Cookie(db.Model):
__tablename__ = 'cookies'

cookie_id = db.Column(db.Integer(), primary_key=True)

cookie_name = db.Column(db.String(50), index=True)

cookie_recipe_url = db.Column(db.String(255))

quantity = db.Column(db.Integer())
RG] 14-12 d, FATEFH T4E app/__init__.py FPEIEERY db S2 ISk 517 SQLAlchemy FERY
Koy, BUAE, FTLAEZ R Cookie LAY T, RAZ AT ORM M BT ABKE . MfE—
X I, BLERKNIISIG#RE (L db.session X4,

e4h, Flask-SQLAlchemy £E43:4~ ORM HHE RN T query J5ik, XAEE# SQLAlchemy
RGP 2B AR, SRR A S X FiED, BAX /RS H Al SQLAIchemy 75 ifjii
A B I T RES 5 DRI AL, X P A I UG B ke R (R T IHX A :

Cookie.query.all()

56 LIHNXEENG, (RILIZ T ## T anfi K SQLAIchemy 5 Flask 45 s fE—#2., RATLAR 5%
Flask-SQLalchemy 3CEY T f# 5 £ N% ., Miguel Grinberg B T —AfREMIF—— (Flask Web
FERN ', HAR AR T A A A e R R T

14.4 SQLAcodegen

FAES 5 3221 T SQLAIchemy Core [, FAEH 10 #2221 T 5 ORM 454 i FY
F Zhi bt (automap). BARIXPIRMRG 7 ZABIRKE, (02 B ARk E B R it

TE 1 e AN RMB Rkt AR, 1S W http://www.ituring.com.cn/book/2463 . ——2R#&1E
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ERPAT R, B fEAN BRI LT, BRI AR T )it . SQLAcodegen
i FH RS — R 51 ORM £ di 2k, mTuEFﬁﬁfﬁﬂ$¢ﬁﬁbm%ﬁ%§&ﬁ%
K¥E % . SQLAcodegen REAEAS MM Z X —, —Xt—FNZ X ZHIK ZR, "TLAEL pip K%
SQLAcodegen, ZHFFT:

pip install sqlacodegen

B34 17 SQLAcodegen, 55 A BARE — A B EE R AT Aok I AT IE R, BT FH A
i i Chinook £ R EIA (PR AT LAEA 5 /- GRS CH14/ X FJe bk 3e) . £
CH14/ 3Cfhder, A G iERE 777 Hi84T SQLAcodegen v 4>, 4ynfdl 14-13 iz,

5] 14-13 %%+ Chinook %t#E %517 SQLAcodegen
# sqglacodegen sqlite:///Chinook_Sqlite.sqlite @

# coding: utf-8

from sqlalchemy import (Table, Column, Integer, Numeric, Unicode, DateTime,
ForeignKey)

from sqlalchemy.orm import relationship

from sqlalchemy.ext.declarative import declarative_base

Base = declarative_base()
metadata = Base.metadata

class Album(Base):
__tablename__ = 'Album'

AlbumId = Column(Integer, primary_key=True, unique=True)
Title = Column(Unicode(160), nullable=False)
ArtistId = Column(ForeignKey(u'Artist.ArtistId'), nullable=False, index=True)

Artist = relationship(u'Artist')

class Artist(Base):
__tablename__ = 'Artist'

ArtistId = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class Customer(Base):
__tablename__ = 'Customer'

CustomerId = Column(Integer, primary_key=True, unique=True)
FirstName = Column(Unicode(40), nullable=False)

LastName = Column(Unicode(20), nullable=False)

Company = Column(Unicode(80))

Address = Column(Unicode(70))

City = Column(Unicode(40))

State = Column(Unicode(40))

Country = Column(Unicode(40))
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PostalCode = Column(Unicode(10))

Phone = Column(Unicode(24))

Fax = Column(Unicode(24))

Email = Column(Unicode(60), nullable=False)

SupportRepId = Column(ForeignKey(u'Employee.Employeeld'), index=True)

Employee = relationship(u'Employee')

class Employee(Base):
__tablename__ = 'Employee'

Employeeld = Column(Integer, primary_key=True, unique=True)
LastName = Column(Unicode(20), nullable=False)

FirstName = Column(Unicode(20), nullable=False)

Title = Column(Unicode(30))

ReportsTo = Column(ForeignKey(u'Employee.Employeeld'), index=True)
BirthDate = Column(DateTime)

HireDate = Column(DateTime)

Address = Column(Unicode(70))

City = Column(Unicode(40))

State = Column(Unicode(40))

Country = Column(Unicode(40))

PostalCode = Column(Unicode(10))

Phone = Column(Unicode(24))

Fax = Column(Unicode(24))

Email = Column(Unicode(60))

parent = relationship(u'Employee', remote_side=[Employeeld])

class Genre(Base):
__tablename__ = 'Genre'

Genreld = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class Invoice(Base):
__tablename__ = 'Invoice'

Invoiceld = Column(Integer, primary_key=True, unique=True)

CustomerId = Column(ForeignKey(u'Customer.CustomerId'), nullable=False,
index=True)

InvoiceDate = Column(DateTime, nullable=False)

BillingAddress = Column(Unicode(70))

BillingCity = Column(Unicode(40))

BillingState = Column(Unicode(40))

BillingCountry = Column(Unicode(40))

BillingPostalCode = Column(Unicode(10))

Total = Column(Numeric(10, 2), nullable=False)

Customer = relationship(u'Customer')

class InvoicelLine(Base):
__tablename__ = 'InvoicelLine'
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InvoicelLineld = Column(Integer, primary_key=True, unique=True)

Invoiceld = Column(ForeignKey(u'Invoice.Invoiceld'), nullable=False, index=True)
TrackId = Column(ForeignKey(u'Track.TrackId'), nullable=False, index=True)
UnitPrice = Column(Numeric(10, 2), nullable=False)

Quantity = Column(Integer, nullable=False)

Invoice = relationship(u'Invoice')
Track = relationship(u'Track')

class MediaType(Base):
__tablename__ = 'MediaType'

MediaTypeld = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class Playlist(Base):
__tablename__ = 'Playlist'

PlaylistId = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

Track = relationship(u'Track', secondary='PlaylistTrack')

t_PlaylistTrack = Table(
'"PlaylistTrack', metadata,
Column('PlaylistId', ForeignKey(u'Playlist.PlaylistId'), primary_key=True,
nullable=False),
Column('TrackId', ForeignKey(u'Track.TrackId'), primary_key=True, nullable=False,
index=True),
Index('IPK_PlaylistTrack', 'PlaylistId', 'TrackId', unique=True)

class Track(Base):
__tablename__ = 'Track'

TrackId = Column(Integer, primary_key=True, unique=True)

Name = Column(Unicode(200), nullable=False)

AlbumId = Column(ForeignKey(u'Album.AlbumId'), index=True)

MediaTypeld = Column(ForeignKey(u'MediaType.MediaTypeld'), nullable=False,
index=True)

Genreld = Column(ForeignKey(u'Genre.Genreld'), index=True)

Composer = Column(Unicode(220))

Milliseconds = Column(Integer, nullable=False)

Bytes = Column(Integer)

UnitPrice = Column(Numeric(10, 2), nullable=False)

Album = relationship(u'Album')

Genre = relationship(u'Genre')
MediaType = relationship(u'MediaType')

© GAHLAY Chinook SQLite ¥ 4 iz 1T SQLAcodegen,
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Rl 14-13 fior, Bt A A, s tld A ikn sy, KSR ErE
ORM % LA RAEBIRI A o XA SO AT AE AT B HAR P . 402k Base X5
EHA M TG GRR, RATREFFEIAE CIILE, BrTLLEE#H --tables 254 JLA-F
HEEARRD, FER B 14-14 R, B TS Artist Fil Track #izfT SQLAcodegen,

5l 14-14  %F Artist Fll Track #3547 SQLAcodegen
# sqlacodegen sqlite:///Chinook_Sqlite.sqlite --tables Artist,Track @

# coding: utf-8

from sqlalchemy import Column, ForeignKey, Integer, Numeric, Unicode
from sqlalchemy.orm import relationship

from sqlalchemy.ext.declarative import declarative_base

Base = declarative_base()
metadata = Base.metadata

class Album(Base):
__tablename__ = 'Album'

AlbumId = Column(Integer, primary_key=True, unique=True)
Title = Column(Unicode(160), nullable=False)
ArtistId = Column(ForeignKey(u'Artist.ArtistId'), nullable=False, index=True)

Artist = relationship(u'Artist')

class Artist(Base):
__tablename__ = 'Artist'

ArtistId = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class Genre(Base):
__tablename__ = 'Genre'

Genreld = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class MediaType(Base):
__tablename__ = 'MediaType'

MediaTypeld = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(120))

class Track(Base):
__tablename__ = 'Track'
TrackId = Column(Integer, primary_key=True, unique=True)
Name = Column(Unicode(200), nullable=False)
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AlbumId = Column(ForeignKey(u'Album.AlbumId'), index=True)

MediaTypeld = Column(ForeignKey(u'MediaType.MediaTypeld'), nullable=False,
index=True)

Genreld = Column(ForeignKey(u'Genre.Genreld'), index=True)

Composer = Column(Unicode(220))

Milliseconds = Column(Integer, nullable=False)

Bytes = Column(Integer)

UnitPrice = Column(Numeric(10, 2), nullable=False)

Album = relationship(u'Album')
Genre = relationship(u'Genre')
MediaType = relationship(u'MediaType')

© XA Chinook SQLite 41841217 SQLAcodegen, {H H4|*f Artist Fl Track P/~3%,

YINME RG] 14-14 Hp4E Artist F Track 4RI, SQLAcodegen 25 Aix A~ 2R UL I B
HHSEMAERENZRAEZ, SQLAcodegen X AEME A T HrfR A EAYACRD rT LARE A . 4n
SAREA B B R AT B SO, WTLAME FbRIEE ], 40 TR

# sqglacodegen sqlite:///Chinook_Sqlite.sqlite --tables Artist,Track > db.py

A0SR AH T f# SQLAcodegen M £ IhfE, WLA{# il SQLAcodegen -help Ay &7 H ¥ £ LT,
BEARBN, MAFEEMA > SQLAcodegen FIE J5 3CHY,

X, AREANFHREIIT T HEERERIZILAFT SQLAIchemy = HTERIFIF-,
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B15F%

R4

AT FA12F 2] T 4nfal{# | SQLAIlchemy Core 11 SQLAlchemy ORM LA i Alembic ¢ ZEiT
BLTH, F2RAEXNERFZEF 0, WidtE, SQLAlchemy W A K& HISCRELL I
F AR SCRE, BB, RATUAE DEAnHh 1 g £, PyVideo Wik Eth A7 —
LB T SQLAIchemy FOE AN, H A JLAME &R AITER,

T—HELM, FERETIRIEM SQLAlchemy {4,

ARVRAE T fi# 55T Flask #1 SQLAlchemy P 215 8., 1% 1% Miguel Grinberg 5 HJ(Flask
Web %) —45,

A FRAR A ST HE & 3¢ TR San T pytest UM%, Alex Gronholm 5 T JLE (R F5 11
FFAHEMRRIEHIHEZ R F—54 (http:/alextechrants.blogspot.fi/2013/08/unit-
testing-sqlalchemy-apps.html) F1 55 — #%B 4> (http://alextechrants.blogspot.fi/2014/01/unit-
testing-sqlalchemy-apps-part-2.html) , R{EFH{%—iE,

AR PRAE T iR B % 4 5% SQLAIchemy # {4 Fny” & # N %%, 1 & & Hong Minhee HY
Awesome SQLAlchemy, H:A /44 T K& 5 SQLAlchemy #H<AIHE AR

RIRAE T R 24455 SQLAIchemy NHERRBEEAYINZE , o] LALE IS Mike Bayer #2514 “The
Architecture of Open Source Applications” — 3,

A ROREX AR P22 B AIRRE WA R T IR SCREat, Bh PRt 2P| A CHuHRe. L
BERAEA TR TAE, 2 2 RnA i v — D) |
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*FEE

TR - E/RET (Jason Myers) & EA4+424% OpenStack k. #+ TA2)F, JUFATHLHBIF £, &
ARZAT, WML ILF RAAREMIF, HAILERXEHRNSG, ER, KHHFf w203 HE ik
v sfenfM), WE—ALEAREHITARE, BFE—ERRENFLELRI, TR
PyTennessee &34 £ /&, R &3kt e Hig A X469 F#, J+ £ 4 Sucratrend A B, &) F
WA & 2R, RAWNAGEERE, W A Web, 5486 FA 47 5 A 425
& 4 Al SQLAlchemy /% ,

B fBE= (Rick Copeland) A& Synapp.io #9844 44 A % & & # 47 ', Synapp.io &
—REFETERLZRGNE, FARNF LT RYGT4 09D LR SaaS Bk 7 £, ot
A —12 %%+ F 0 Python T A AR, HiEH XA E K EF NoSQL #48 &, R
MongoDB #t X #5 77 #k # # MongoDB 2\ 8] 4% F “MongoDB X )~ AR5, HEF L&A A
Piafe ol E R AR, AR A2 X0 ki KRB ST,

XFHm|

ABHEGEHHHE—F KA ¥& (Cypselurus oligolepis, V& k&), T&2 T af
(Exocoetidae) @@ 5™ ik, ZAG KB40 M B AR, T E2AEAEKXBE, KFE 0
BHEARBERBRTRBRIR, CKhkKI18~30RK, N ER2KEE KB
—H A, AT B KRR KEIEEE, AR ATE k&,

AT, R&WMH—A eIt ), MARKEKE, AZFHEM, FAEBERKTE
WHZ—R%E (#9400 K), CMNAAE LT —HGHIK, TAFEYCNA— 9% E AR
Kk (KAHEDE60FK), ©MNKERIEGEEf LGRS, IR CNEYS L
EEERM, EWFFIRG, CEIAELGRMTREN THREHEH MR R, X
EHAEH LS, e #e DHhef ke R, T, TR REREA
ABEEAH, AW, ERMNAZABRAA EE E—3I7, SRS Kathizd, €Nauy
H#HDF, REAREDKF T,
CeTFTREGATESGE LM HREAN (AMREBA) HIR, HEEHFALDALTRF
R, &2 “k&24” CESHA, CaLRLEAEMGERER, ARdebd kKT Efid
BERHRFH IR KRR, RiL, C2AMEIMATIFH M, cRABE (&
JFe ¥ &, coucou and flyling fish) #9 £ & RH, AT, ZRedECE S HKRFAH
(Barbados Tourism Authority) #9472 EASGE 2| K 269 5%,

O'Reilly B #3f & 454 % A le R4, KLU EIMERREE, ERATHLS
* T AefTR AN B 6912 &, 45 M animals.oreilly.com,

H#H&E K % A Dover’s Animals.
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