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CHUONG 1: GIOI THIEU FLASK FRAMEWORK

1.1 Tong quan vé flask framework

Flask 12 mdt web frameworks, no thudc loai micro-framework dugc xay dung béng
ngdn ngit 1ap trinh Python. Flask cho phép ta xay dung cac ing dung web tir don gidn toi
phtc tap. N6 c6 thé xay dung cac api nhd, tmg dung web ching han nhu céc trang web,
blog, trang wiki hodc mot website dya theo thoi gian hay tham chi 1a mot trang web thuong
mai. Flask cung cip cho ta cong cy, cac thu vién va cac cong nghé hd tro ta 1am nhitng cong
viéc trén.

Flask 13 mot micro-framework. Piéu ndy c6 nghia Flask 1a mot moi truong doc lap, it
st dung cac thu vién khac bén ngoai. Do vay, Flask c6 uu diém 1a nhe, co rat it 15i do it bi

phu thudc cling nhur dé dang phat hién va xir 1y cac 16i bdo mat.
1.2 Cai dat flask
1.2.1 Cai dat Python

Néu may cia ta khong c6 san Python, ta can cai dit no. Tuy theo hé diéu hanh ta dang
sir dung, ta s& dung nhiing trinh cai dat khac nhau (néu 1a Windows, ta c6 thé download
truc tiép trinh cai dat tir trang chu ciia Python — https://www.python.org/downloads/. Néu
1a Mac OS X, ta can dung homebrew, néu la Linux, ta phai dung trinh quan Iy géi thich hop
tly theo ban phan phéi ta dang str dung — apt trén Ubuntu hodc Debian, dnf trén Fedora,
yum trén RHEL hodc CentOS ...). Tuy nhién, du dung hé diéu hanh ndo di nira, hay chic
rang ta cai dit Python 3 vi Python 2 s& két thiic vong doi va khong dugc hd tro ké tir thang
I nam 2020.

Pé kiém tra xem Python da duogc cai dat va hoat dong tdt trén may cua ta hay khong,
ta co thé dung cira s 1énh (Command Prompt hoic Windows PowerShell trén Window,
terminal trén Mac OS X hodc Linux) va dung 1énh python3 (néu 1énh nay khong hoat dong,
ta co thé thir chi ding python).

Budc tiép theo 1a cai dit Flask, c6 mot vai cach khac nhau dé lam diéu nay. Tuy nhién,
chung ta s& tim hiéu cach tot nhat dé cai dat cac goi thu vién (package) ma Flask 13 mot
trong sb chung.

Trong Python, ta c6 thé tim cac géi thu vién nhu Flask tir cac kho luu trit céng cong
(public repository). Cac kho luu trit ndy cho phép bat cir ngudi sir dung nao c6 thé truy cap
va tai vé cac gbi thu vién Python. Kho luu trit cong cong chinh thirc ctia Python goi 1a PyPI




(viét tat ciia Python Package Index). Viéc cai dit cac goi tir PyPI rat don gian véi mot cong
cu co san trong trinh cai dit Pyhon goi 1a pip (pip duoc tich hop sin trong cac phién ban
Python 3, trong Python 2, chung ta can cai pip riéng. Tuy vdy, vi ching ta dang ding
Python3, viéc cai dit pip 1a khong can thiét).

$ pip3 install <tén-gdbdi>

Tuy nhién trong thuc té, viéc sir dung 1énh pip nhu trén khong phd bién vi mot sd 1y
do. Néu trinh thong dich Python dugc cai dit trén may cua ta & mtc d6 toan phan (global)
dé moi ngudi st dung (user) déu c6 thé str dung duoc, c6 kha ning rat 16n 1a tai khoan ma
ta dung dé dang nhap (login) khong c6 du tham quyén dé sao chép céc file can thiét trong
qua trinh cai dat vao dung vi tri ciia chiing (di nhién déu nay khong ludn ludn ding — dic
biét néu ta c6 quyén Admin voi may cua ta. Nhung day 1a nguyén tic chung duoc ap dung
cho bét ky hé théng ndo tai cic moi trudng 1am viée chung — cong ty, t6 chic ...). Va cho
du 13 ta c6 thé chay 1énh pip dé cai dat goi & muc d6 toan phan, van con mét ric rdi khac:
néu ta cai dat mot goi thanh cong & mirc toan phan, pip s& tai goi duge yéu cau tir PyPI va
cai dat vao trinh Python c6 sin trong may cta ta. Tir thoi diém nay, tat ca cac chuong trinh
Python trén hé thong cua ta s& sir dung goi ndy. Gia str nhu trudce d6 ta sit dung mot phién
ban cii cta goi (vi du nhu Flask phién ban 0.11) dé viét mot tmg dung. Tai thoi diém ta viét
tmg dung d6, Flask 0.11 13 phién ban mdi nhat. Nhung vé sau, ta can viét mot ung dung
khac, va lac do, da c6 mot phién ban Flask mai hon, vi du nhu 0.12. Néu ta dung pip dé cai
dit Flask 0.12 & mutrc d6 toan phan, phién ban nay s& thay thé hoan toan phién ban 0.11
trong hé thong cta ta. Diéu gi s& xay ra voi tng dung cii st dung Flask 0.11? Trong mot s6
truong hop nhat dinh, nd c6 thé s& khong hoat dong nira vi né khong twong thich véi Flask
phién ban 0.12. Vi vay, cach t6t nhat 1a tim ra cach dé cai dit ca hai phién ban Flask trong

hé théng cua ta, mdt cho trng dung cii va mét cho ting dung mai.
1.2.2 Cai dat virtual env

Dé giai quyét van dé cai dat song song nhiéu phién ban ctia cing mot goéi thu vién cho
cac ung dung khac nhau, Python dua ra khai niém moi truong 4o (virtual environment).
Mot moi truong 4o 1a mdt ban sao hoan chinh cua trinh thong dich Python. Khi ta cai dat
mot goi thu vién trong mot moi trudng ao, trinh thong dich Python da dugc cai dat cho toan
hé théng (hay & mic toan phan) khong bi anh huong, gbi méi duoc cai dit chi 6 tac dung
trong pham vi ciia mdi trudng 4o ma thoi. Vi vay, ching ta c6 thé ty do cai dat cac goi can
thiét trong pham vi ctia moi trudng 40 ma khong so rang chung s& anh hudéng dén cac ung

dung trong cac moi truong ao khac. Ngoai ra, mdi mot moi truong 4o hoan toan thudce vé




ngudi tao ra nd, hay noi cach khic ngudi tao ra mot moi truong 4o ¢é toan quyén thém bat
cac goi trong d6 ma khong can dén quyén cua quan tri hé thong (Administrator).

Chung ta c6 thé bit dau bang cach tao ra thu muc (directory) cho dir 4n nhé cua chung
ta. Chung ta c6 thé dat tén cho no 1a thu muc nay First Flask. Sau d6 dé tao mot virtual evn

project, ta gd Iénh  “virtualenv  tén project” vao command line:

s\nhlon>g

Khoi dong Virtual Environment bang cau lénh (phai vao trong thu muc chua file

activate — thong thuéng nim trong thu muc con Scripts): activate

[Fo I T Wy R Ty T |

ip install Flasky

1.2.3 Cai dat flask
Chay cau Iénh pip install flask

(First_Flask) C:\Users\nhlon\First_Flask\Scripts>pip install flask
ollecting flask

Using cached Flask-1.1.1-py2.py3-none-any.whl (94 kB)

ollecting Jinja2>=2.10.1

Using cached Jinja2-2.11.1-py2.py3-none-any.whl (126 kB)
ollecting itsdangerous>=0.24

Using cached itsdangerous-1.1.@-py2.py3-none-any.whl (16 kB)

ollecting click>=5.1

Using cached click-7.1.1-py2.py3-none-any.whl (82 kB)
ollecting Werkzeug>=0.15

Using cached Werkzeug-1.0.0-py2.py3-none-any.whl (298 kB)

ollecting MarkupSafe>=0.23

Downloading MarkupSafe-1.1.1-cp38-cp38-win_amd64.whl (16 kB)

nstalling collected packages: MarkupSafe, Jinja2, itsdangerous, click, Werkzeug, flask

1.3 Tao ng dung diu tién véi Flask

Dé tao tmg dung dau tién cua flask ta gd doan code sau va save vao file application.py




application.py

from flask import Flask

app = Flask(__name_ )

@app.route("/")
def index():
return "Hello, world!"

Va dé thuc thi chuong trinh ta cin thiét 1ap bién moi trudong set
FLASK_APP=application.py cho phién lam viéc va sau d6 chay 1énh flask run. Sau 1énh
nay, Flask s& khoi dong mot Web server va cho phép truy cap tng dung bang cach nhap
URL http://localhost:5000/ vao thanh dia chi cua trinh duy¢t.

(First_Flask) C:\Users\nhlon\First_Flask»set FLASK_APP=application.py

Tao tng dung thir 2:




from flask import Flask
app = Flask(__name__)
@app.route("/")

def index():
return "Hello, world!"

@app.route("/<string:name>")
1@ def hello(name):
return "Hello, {}!".format(name)

1.4 Pinh tuyén(Routing)

Phan tiép theo trong bai huéng dan flask python ching ta s& di tim hiéu vé cach dinh
tuyén url t6i cac phan khac nhau cta trang web. Hau hét cac website hién tai déu c6 céc url
dé nhé, nd gitp ngudi diung d& nhd va truy cip truc tiép khi can t6i.

Str dung route() dé chi dinh mdi url cta ngudi dung s& tré téi mot ham nhat dinh, vi

du nhu sau:




{_ name_}

@app - EE( /")
():

return "Home page’

@app . [EIR( " /user’)
():

return 'User page'

@app.{';’ahuut'}
():

return ‘About page’

if name_ == " main_":
app.run()

Khi d6, ta s& thu dugc cac két qua khac nhau cho mdi url ta da chi dinh.

e Tas€ nhan dugc dong chir Home page khi truy cdp vao dia chi http://localhost:5000/

e Ta s€ nhan duoc dong chir User page khi truy cap vao dia chi
http://localhost:5000/user

e Ta s& nhan dugc dong chitr About page khi truy cdp vao dia chi
http://localhost:5000/about

1.5 Render 1 file HTML

Hién tai, ham hién thi trong tng dung tra vé mot chudi don gian. Piéu dé chua du,
ching ta mudn nang cap chudi tra vé nay thanh mot trang HTML hoan chinh. Ta sé& thyc

hién nhu sau:




from flask import Flask, render_template

app = Flask(__name_ )

@app.route(™/")
def index():

return render_template("index.html")

Céch tra vé chudi HTML cho trinh duyét nhu trén khong phai 14 giai phap tot. Hay
thir tudng tuong xem ma trong ham hién thi trén s& trd nén phtc tap nhu thé nao khi tng
dung hoan tat va lién tuc nhén cac bai viét v4i cac ndi dung khac nhau tir nguoi dung. Ung
dung ciing s& phai c6 nhiéu ham hién thi hon dé lién két véi cac URL khéc. Vi vay, néu lic
nao d6 ching ta can thay doi cach trinh bay cta trang Web, ching ta phai cip nhat ma
HTML trong timg ham hién thi. R rang day khong phai 1a cach hay khi tng dung cia

chung ta trd nén phtc tap va c6 nhiéu ndi dung dong hon.

Vi vy, sé& tot hon nhiéu néu ching ta chia phan trinh bay (presentation) va phan logic
cua chuong trinh thanh cac thanh phén tach biét. Néu lam duogc nhu vay, ban co thé nho
nguoi thiét ké Web dé tao ra cac trang Web that hép din, con ban thi ¢6 thé viét ma ung

dung vé1 Python hoan toan doc 1ap vai ho.

Template cho phép chung ta thuc hién viéc phan tach giita phan trinh bay va logic cta
tmg dung. Trong Flask, cac template duoc viét trong cac file khac nhau va luu trong thu
muc con templates ctia goi tmg dung. Do d6, dé bt dau voi template, hdy dam bao rang
ban dang ¢ trong thu muc First Flask va tao ra thu muc chtra cac template. Duoi day la
template du tién véi chirc nang twong tu nhu doan md HTML dugc ham hién thi index()

tra vé ¢ trén. Ban hay luu lai file nay trong thu muyc app/templates/index.html:
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<!DOCTYPE html>
<html>
<head>
<title>My Website!</title>

</head>
<body>
<h1>{{ headline }}</h1>
</body>
</html>

P4y hau nhu 1a mot trang Web véi ma HTML tiéu chuan. Piém khac nhau duy nhat
gitra ma HTML thong thuong va doan ma trén day 1a vai vung chira (placeholder) cho cac
n6i dung dong nam gitra hai ddu ngodc nhon {{..}}. Cac placeholder nay dai dién cho céc
n6i dung c6 thé duoc thay doi vao thoi gian chay (runtime). Jinja2 1a ngdn ngit hd tro viét
HTML theo kiéu nay. Jinja2 1a mot templates engine. Jinja2 la mot extensions hd trg cho
viéc show dir li€u tir app ra html. Jinja2 la 1 extension dugc kem theo Flask nén sau khi cai

dat Flask, ta co thé su dung ludn Jinja2 ma khong can phai cai thém.

Nhu vay, vi ching ta dd chuyén phan trinh bay vao moét HTML template, ham hién

thi c6 thé dugc don gian hoa nhu sau:
from flask import Flask, render_template
app = Flask(__name_ )
@app.route("/")

def index():
headline = "Hello, world!"

return render_template("index.html", headline=headline)

11



Qua trinh chuyén d6i template thanh mot trang HTML duogc goi 1a qua trinh két xuat
hay kién tao (render). Dé két xuit template, chiing ta phai tham chiéu dén mot ham trong
Flask goi 1a render_template(). Him nay nhén vao tén file va mot danh sach cac tham sd
clia template va tra vé template d6, nhung thay thé cac vung chira (placeholder) bang cac
gia tri tuong Ung.

Ham render template() s& goi dén Jinja2. Jinja2 s& thay thé cac doan ma trong cac khéi {{

... }} bang céc gia tri twong tng tr cac tham sd duoc cung cip khi goi ham
render_template().

12



CHUONG 2
HE QUAN TRI CSDL POSTGRESQL

2.1 Giéi thiéu vé h¢ quan tri CSDL PostgreSQL (PostGIS)

PostgreSQL 1a mdt hé quan tri co s¢ dit liu quan hé va ddi tuong dua trén
POSTGRES, ban 4.2, dugc khoa dién toan cua dai hoc California tai Berkeley phat trién.
POSTGRES mé duong cho nhiéu khai niém quan trong ma cac hé quan tri dit liéu thuong
mai rat lau sau méi c6. Hé quan tri co s& dir liéu thudc tinh PostgreSQL dang phat trién
manh mé€ va nhanh chong trén thé gioi vala d4i thu canh tranh voi hé quan tri co s¢ dir li¢u
thudc tinh PostgreSQL. Pac biét trong linh vuc GIS thi hé quan tri co s¢ dit li€u thudc tinh
PostgreSQL c6 loi thé hon hé quan tri co so dir liéu thudc tinh MySQL vi n6 c6 kha nang
tich hop vo1 hé quan tri co s¢ dir li€u ban dd PostGIS.

PostgreSQL 1a mot chuong trinh ma nguén mé xay dung theo chuan SQL99 va cd
nhiéu dic diém hién dai:

e Cau truy van phirc hop (complex query)

e Khoa ngoai (foreign key)

e Thu tuc su kién (trigger)

e Cac khung nhin (view)

e Tinh toan ven cua cac giao dich (integrity transactions)

e Viéc kiém tra truy cap dong thoi da phién ban (multiversion concurrency control)

PostgreSQL duoc pho bién bang gidy phép BSD ¢6 dién. N6 khong quy dinh nhitng
han ché trong viéc st dung ma ngudn cta phan mém. Bdi vay PostgreSQL c6 thé dugc

dung, sira d6i va pho bién bai bat ky ai cho bat ky muc dich nao.

Co so dit liéu Postgresql 1a mot dang co s¢ dit liéu quan hé. N6 rat manh vé luu trit
theo dang bang quan hé, mot diéu kha tha vi nita 1a né chay trén nén hé diéu hanh linux va
mién phi, chay rat én dinh va khong thua kém nhitng co s& dit liéu thuong mai, Néu ban
Iap trinh mang thi lya chon co sé dir liéu Postgresql 1a khuyén dung.

Hé quan tri co s& dit liéu PostgreSQL c¢6 day du tinh ning cua mot co so dir liéu quan
hé nhu sir dung cac cdu truy van SQL, cac bang quan hé, cac khoa,...va dic biét ¢ day la
tdc d6 cua Postgresql 1 rat cao va cho phép nhiéu ngudi truy cap cung mét lac, né thich
ung cho ban xay dung nhitng trng dung trén mang Internet.
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2.1

Gi6i thiéu vé SQL

SQL 1a viét tit cua Structured Query Language c6 nghia 13 ngdn ngit truy vén co cau

tric, 12 mot ngdn ngit may tinh dé luu trit, thao tac va truy xuat dit liéu dugc luu trit trong

mot co so dir liéu quan hé.

SQL 13 ngdn ngit chuan cho hé co s& dit liéu quan hé. Tat ca cac hé thdng quan 1y co

so dir liéu quan hé (RDMS) nhu MySQL, MS Access, Oracle, Sybase, Informix, Postgres

va SQL Server déu sir dung SQL lam ngdn ngit co s& dit liéu chuan. SQL duoc sir dung

pho bién vi n6 ¢b céc vu di€ém sau:

Cho phép ngudi ding truy cap dir liéu trong cac hé théng quan 1y co s dif liéu quan
hé.

Cho phép nguoi dung mo ta dir lidu.

Cho phép nguoi dung xac dinh dir 1i€u trong co s¢ dit li€u va thao tac dit li€u do.
Cho phép nhung trong cac ngon ngtr khac sir dung moé-dun SQL, thu vién va trinh
bién dich trudc.

Cho phép nguoi dung tao va tha cac co sé dir 1iu va bang.

Cho phép nguoi ding tao ché d6 view, thu tuc luu trit, chirc ning trong co sé dir lidu.

Cho phép nguoi dung thiét 1ap quyén trén cac bang, tha tuc va view.

Cac 1énh SQL tiéu chuan dé twong tic v6i co so dir liéu quan hé 13 CREATE,

SELECT, INSERT, UPDATE, DELETE va DROP. Cac 1énh nay c6 thé duoc phan thanh

cac nhom sau dya trén ban chat ciia ching

DDL - Ngon ngtt dinh nghia dir liéu(Data Definition Language)
Lénh Mo ta

CREATE Tao ra mot bang moi, mot view ciia mdt bang, hoac cac dbi tuong

khéc trong co s¢ dit lidu.

ALTER Stra d6i mot dbi tugng co sd dir liéu hién cé, ching han nhu mot

bang.

DROP Xo4 toan bd mdt bang, view ciia mot bang hodc cac doi tuong khac

trong co s& dit lidu.

14



DML - Ngon ngir thao tac dir liéu(Data Manipulation Language)

Lénh Mo ta

SELECT Lay ra cac ban ghi nhét dinh tir mot hodc nhiéu bang.
INSERT Tao mdt ban ghi..
UPDATE Chinh sua ban nghi.

DELETE Xoa ban ghi.

2.2 Cac cau lénh SQL thong dung

Tao 1 Server

morue

pgAdmin
Management Tools for PostgreSQL

Feature rich | Maximises PostgreSQL | Open Source

pgAdmin is an Open Source administration and management tool for the PostgreSOL database. It includes a graphical administr:
developers, DBAs and system administrators alike

Quick Links

Add New Server

= Create - Server ®

General Connection SSL  SSH Tunnel Advanced

Host 127.0.0.1
name/address
Port 5432
Maintenance postgres
database
Username postgres
< C  ® 127.0.0.1:50667 /browser/#
Password = ssesssne
- - .

o 2 mAdn'"n File» Objectv Toolsw
password?

Browser
Role — -

w = Servers (2)
e > (F PostgresaL 11

> (G¥flask I
i ? x Cancel £ Reset

Tao DataBase
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= Create - Database x

General Definition Security Parameters SQL

Database flask1
owner £ postgres v
v pgAdmin 4 - olEl
D @ Dashboard &8 Properies BISOL Lt Statistics  § Dependencies  LE) 2 ha
) N
1 EXT ]
iy P
- T T W
W LegVE o pitrash = T
Tablssgaces
Winserts " W ciched B
WDelctes
0 000 .
.
Sessions ocks Prepared Transactions Canfiguration
~ a -
o S i ? x Cancel €3 Reset B Save

Tao bang flights
CREATE TABLE flights (

id SERIAL PRIMARY KEY,
origin VARCHAR NOT NULL,

destination VARCHAR NOT NULL,
duration INTEGER NOT NULL

Thém dir li¢u vao bang:

INSERT INTO flights (origin, destination, duration) VALUES ('Ha Néi', 'Hai Phong', 415);
INSERT INTO flights (origin, destination, duration) VALUES ('Pa Nang', 'HCM', 455);
INSERT INTO flights (origin, destination, duration) VALUES ('Nghé An', 'Quang Ninh', 415);

INSERT INTO flights (origin, destination, duration) VALUES ('Ha No6i', 'HCM', 760);
INSERT INTO flights (origin, destination, duration) VALUES ('Hai Phong®, 'HCM', 7€0);
INSERT INTO flights (origin, destination, duration) VALUES ('HCM', 'Ha Noi', 76@);

Khoa ngoai (foreign key)

+ Tao bang passengers bao gdm céc trudng sau.

*  Truong flight_id s& duoc tham chiéu dén truong id trong bang fights d tao luc trude

thong qua tir khoa REFERENCES
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CREATE TABLE passengers(
id SERIAL PRIMARY KEY,
name VARCHAR NOT NULL,

flight_id INTEGER REFERENCES flights

Thém dir li€u vao bang

Tir nhitng dir liéu da thém vao 2 bang flights va passengers ta c6 thé c6 cac cau hoi

Sau:

Hién tai c6 nhitng chuyén bay nao?

e Co nhitng chuyén bay ndo xuét phat tir Ha Noi?

e (Co bao nhiéu chuyén bay xuét phat tir Ha Noi?

e Co nhitng chuyén bay nao c6 thoi gian bay lau hon 500 (phut)?

e Co nhitng chuyén bay nao bay dén HCM va c6 thoi gian bay lau hon 500 (phut)

e Co nhitng chuyén bay nio bay dén HCM hoic c6 thoi gian bay 1au hon 500 (phit)
e Co nhitng chuyén bay nao xuét phat tir Hi Noi hodc HCM

e Conhirng chuyén bay nao xuit phat tir dia phuong c6 chit ‘H’ (vi du: Ha Noi, HCM)
e Thur thach: liét ké nhitng chuyén bay c6 nhiéu hon 1 hanh khach (+1 diém)

Pé tra 10i cho cac ciu héi & trén ta sir dung Ciu 1énh sql - SELECT
e SELECT * FROM flights
e SELECT origin, destination FROM flights
e SELECT * FROM flights WHERE id = 7
e SELECT * FROM flights WHERE origin = 'Ha N§1’°
e SELECT COUNT(*) FROM flights WHERE origin = 'Ha N6i’
e SELECT * FROM flights WHERE duration > 500
e SELECT * FROM flights WHERE destination = 'HCM"' AND duration > 500
e SELECT * FROM flights WHERE destination = 'HCM' OR duration > 500
e SELECT * FROM flights WHERE origin IN ('Ha N6i', ' HCM”)

17



e SELECT * FROM flights WHERE origin LIKE '%H%’

Dé x6a dir liéu trong bang ta sit dung ciu 1énh sql - DELETE

DELETE FROM flights WHERE destination = ‘HCM'

Dé cap nhat dir liu ciia mot record nao diy trong bang ta sir dung ciu 1énh sql
— UPDATE

UPDATE flights

SET duration = 400

WHERE origin = 'Ha No1'

AND destination = 'Hai Phong';

Ciu 1énh sql — SELECT (1ong)
e SELECT flight_id FROM passengers GROUP BY flight_id HAVING COUNT(*)
>1
e SELECT * FROM flights WHERE id IN (SELECT flight_id FROM passengers
GROUP BY flight_id HAVING COUNT(*) > 1)
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CHUONG 3 ORM VA API

3.1 Gié6i thiéu vé ORM

Anh xa quan hé déi trong (ORM) 12 mét k¥ thuat cho phép ta truy vén va thao tac dir
lidu tir co so dit liéu bang cach sir dung mé hinh hudng d6i twong. Khi ndi vé ORM, hau
hét moi nguoi déu dé cap dén thu vién thuc hién k¥ thuat Anh xa quan hé dbi tuong, do do
cum tr "ORM".

Thu vién ORM 13 mét thu vién hoan toan binh thuong duoc viét bang ngon ngir ta
chon, dong géi ma can thiét dé thao tac dit lidu, vi vay ta khong sir dung SQL nifa; ta twong

tac truc tiép voi mot dbi tuong trong ciing ngdn ngir ta dang sir dung.
3.2 Thu vién SQLAlchemy

Mot nhiém vu phé bién khi bat dau xay dung mot web service bat ky la lam sao dé
xay dung mot co sé dit liéu chic chan, bén viing. Trong quéa khir, 13p trinh vién s& phai viét
nhing cdu 1énh SQL, thong qua chiing, dé thiét database hay lay dit liéu tir database. Ngay
nay, lap trinh vién co thé st dung object-relational mapping( ORM) thay vi cc cdu lénh
SQL phuce tap, va kho khan trong viéc bao tri, doc hiéu va chinh sua.

ORM 1a mdt cong nghé 1ap trinh, cho phép chuyén doi (convert) tir nhitng data trong
database véi nhirg d6i tugng trong cac ngdn ngit 1ap trinh hudng ddi tugng. Thong thuong,
nhirg ngdn ngit huéng ddi twong nhu python ton tai nhimng kiéu khong thé thé hién bang

cac kiéu nguyén thay(gidng nhu 13 integer, string) .

Vi du, Mgt nguoi cé thé co cac dia chi nha & khac nhau, nhu dia chi thuong tra chd
nay , chd kia, c6 mot, vai sb dién thoai hay dung, Mot dia chi thi phai luu trit ma buu dién
cta tinh/thanh phd d6, hay luu trit tén dudng, s nha.v.v. Diéu nay thé hién trong ngdn ngit

hudng ddi tuong nhu sau:

Mot Person object co thé c6 mot danh sach cac Address object, va mot danh sach cac
PhoneNumber object. Mot Address object c6 mot PostCode object., mdt StreetName object

va mdt StreetNumber object.

Mic di mot object don gian nhu PostCode va StreetName c6 thé biéu dién bang céac
string, nhung nhitng object phtrc tap hon, giéng nhu Address object hay Person, khong thé

chi str dung nhirng kiéu nguyén thiy nhu String, Integer dé thé hién. Thém vao d6, nhiing
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ddi tuong phure tap co thé bao gém céc thé hién cua mot class, hodc céc phuong thirc trong

class khong thé st dung 1 kiéu cho tat ca cac truong hop.

Dé quan 1y nhirng d6i twong phirc tap, con ngudi di phat trién mot 16p hé thong méi ,
goi 1a ORM. O vi du trudc caa chung ta, ORM c6 thé xay dung vé6i cac thanh phan: mot
class Person, moét class Address , mdt class PhoneNumber va mét class mapper dé thyc hién
viéc map mot python class véi mot bang trong database. Thay vi phai viét nhitng code SQL
té nhat, mot ORM c6 thé mang dén cho ta nhiing tuy chon c6 thé sir dung trong khi 1ap trinh

nhirng logic ciia hé théng
3.2.1 Cai dat SQLalchemy
Chay 1énh pip install -U Flask-SQLAIchemy trong command line

ES Command Prompt — O X

install

11y built

SQLAlchemy, Flas

3.2.2 Két néi dén csdl sir dung sqlalchemy
C6 nhiéu cach dé két ndi dén CSDL sir dung SQLAlchemy. Sau ddy 14 1 trong nhiing

cach dé ket ndi su dung create_engine

from sgqlalchemy import create_engine
from sqlalchemy.orm import scoped_session, sessionmaker

engine = create_engine("postgresql://postgres:HMVuong216@localhost:5432/flaskl")
db = scoped_session(sessionmaker(bind=engine))

def main():
flights = db.execute("SELECT origin, destination, duration FROM flights").fetchall()
for flight in flights:
print(f"{flight.origin} to {flight.destination}, {flight.duration} minutes.™)

" w

__main__":

if __name__ ==

main()
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Chay file méi tao sé& cho ta két qua

(First_Flask) C:\Users\nhlon\First Flask\SQLF>list.py
Ha N1 to Hai Phong, 415 minutes.

a Héﬂg to HCM, 455 minutes.
Ngh& An to Quang Ninh, 415 minutes.

Ha NOi to HCM, 760 minutes.
Hai Phong to HCM, 766 minutes.
HCM to Ha Ngi, 760 minutes.

3.3 Sir dung ORM dé twong tac véi CSDL

e Khai bao méi 1 class: class tén_déi_tuong

e Ham init :Ham khoi tao ddi tuong (khai bao cac truong dit lidu cua dbi tuong)

class Flight:

def _init_ (self, origin, destination, duration):

self.origin = origin

self.destination = destination

self.duration = duration
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1f, origin, destination, duration):
= origin
= destination

= duration

main():

Flight(origin="New York", destination="Paris", duration=548)

print(f.
print(f.

print(f.
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1f, origin, destination, duration):
= origin
= destination
= duration

print_info(self):

print(f"Flight origin: {self.
print(f"Flight destination: {self.
print(f"Flight duration: {self.

main():

fl1 = Flight(origin="New York", destination="Paris", duration=540)
.print_info()

= Flight(origin="Tokyo", destination="Shanghai", duration=185)
2.print_info()

if __name__

main()
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class Flight:

def _ init__ (self, origin, destination, duration):
self. = origin
self. = destination
self. = duration

print_info(self):

print(f"Flight origin: {self. ")
print(f"Flight destination: {self.
print(f"Flight duration: {self.

delay(self, amount):

self. += amount

main():

main()
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class Flight:

counter =

init__ (self, origin, destination, duration):

= Flight.
=1

= origin
= destination

= duration

from flask_sqlalchemy import SQLAlchemy
db = SQLAlchemy()

class Flight(db. ):
__tablename__ = "flights"
id = db.Column(db. , primary_key=True)
origin = db.Column(db. , hullable=False)
destination = db.Column(db. , hullable=False)
duration = db.Column(db. , nullable=False)

class Passenger(db. ):
__tablename__ = "passengers"
= db.Column(db. , primary_key=True)
name = db.Column(db. , hullable=False)
flight_id = db.Column(db. , db.ForeignKey("flights.id"), nullable=False)

Object relation model
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origin VARCHAR NOT NULL,
destination VARCHAR NOT NULL,
duration INTEGER NOT NULL

);

REATE TABLE
id SERIAL
name VARCHAR NOT NULL,
flight_id INTEGER REFERENCES flights

Create table from objects

from flask import Flask, render_template, request
from models import *

app = Flask(__name__)

app. ["SQLALCHEMY_DATABASE_URI"] = "postgresql://postgres:HMVuong2l6@localhost:5432/0RM"
app. ["SQLALCHEMY_TRACK_MODIFICATIONS"] = False

db.init_app(app)

def main():
db.create_all()

if __name__ == "__main__":
with app.app_context():
main()

(First _Flask) C:\Usersinhlon\First Flask\ORM API»python create.py

Thém dir liéu sir dung ORM:

flight = Flight(origin="New York", destination="Paris", duration=540)
db.session.add(flight)
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