Tuan 1 - Tong hop kién thitc Buoi hoc s6 3

Time-Series Team

Ngay 8 thang 6 nam 2025

Buéi hoc s6 3 (Thit 5, 05/06/2025) bao gdm hai noéi dung chinh:
o Phan I: Gidi thiéu Co sé Dit liéu (Database)

e Phédn II: Tong quan vé SQL

Phan I: Gi6i thiéu Co sé Dit liéu (Database)

1 Dinh nghia co sé dit liéu va hé quan tri

Co sé dit liéu (Database) 13 tap hop thong tin hodc dit liéu duge luu trit va t6 chitc theo mot dinh
dang c6 cau tric. Mot s6 vi du dé hinh dung vé co sé dit liéu bao gom:

e Danh ba dién thoai.
« Danh sich mua sim.
e Mang luGi ban bé trén mang xa hoi.

Co s6 dit liéu gitip luu trit thong tin mot cdch hé thong, cho phép truy xuit, quan ly va xit 1y hiéu qua.
Hé quan tri cd sé dit ligu (Database Management System - DBMS) 14 phan mém hosc
ttng dung cho phép ngudi dung tuong tac véi co s6 dit lieu. Cau tric hoat dong ciia DBMS gom:

o Ngudi dung gtti cAu 1énh dén DBMS.
e DBMS thuc thi cau lénh trén co sé dir liéu.
« Két qua tra vé cho ngusi diing.

Vi du: Khi ngusi dung gti truy van SQL, DBMS sé xit 1y va trd vé két qua tuong ting.

2 Tai sao co sé dit liéu quan trong?

Trong thoi dai dit liéu s6, dit liéu 14 nén tadng cho moi quyét dinh kinh doanh, khoa hoc, va cong nghé.
Hé théng co s6 dit liéu gitip lwu trit, truy cap, va quan 1y khéi lugng dit liéu khéng 16 mot cach hiéu qua
va ¢6 t6 chitc. Mot s6 1y do chinh khién co s6 dit liéu tré nén quan trong:

« Tranh trung lip dit liéu (data redundancy) va ddm bao tinh nhit quan (data consistency).
« Dé dang truy xuat va xtt Iy dit liéu nhanh chéng.

« H3 trg phan quyen, bdo mat va khoi phuc dit liéu khi cé su cb.

« Ting hiéu qua trong phan tich dit liéu va dua ra quyét dinh dua trén dit liéu.

e La nén tang cho cic hé thong web, ting dung AI, va phéan tich dit liu 16n.
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3 Nguyén tic ACID trong quan 1y co sé dit liéu

Hé quan tri co s6 dit lisu (DBMS) hién dai tuan thii nguyén tic ACID dé dam bio d6 tin ciy vi toan
ven dit liéu trong céc giao dich:

« Atomicity (Tinh nguyén tit): Mbi giao dich la mét don vi khong thé chia nhé. Hodc tat ca cac
thao téc trong giao dich déu dugc thuc hién, hoac khong thao téc nao duge thuc hién.

« Consistency (Tinh nhét quéan): Giao dich dua co s& dit liéu tit trang thai hop 1& nay sang
trang thai hop 1é khac, tudn thii tat cd cdc rang budc dit lidu.

o Isolation (Tinh doc lap): Céc giao dich xdy ra dong thdi khong dnh huéng dén nhau. Hé thong
ddm bio két qua gidng nhu khi cic giao dich thuc hién tuan tu.

+ Durability (Tinh bén vitng): Khi mét giao dich dudc xdc nhan (committed), thay déi ctia né
duge Iuu vinh vién, ké c& khi hé théng bi su cb.
4 Chuan hoa Co s¢ Dit liéu: 1NF, 2NF va 3NF
4.1 Muc tiéu chuin hoa
Chuan hod (Normalization) 1& qué trinh t& chiic dit liéu trong co s& dit liéu nham:
e Loai b6 du thua dit liéu.
o Tranh cdc van dé ve cap nhat (update anomalies).

« (C4i thién tinh nhat quan va toan ven dit lidu.

4.2 Dang chuin thi nhit (First Normal Form - 1NF)
Pinh nghia: Mot bang dude xem 14 dat chuan INF néu:

o Mbi 6 trong bang chi chita mot gid tri don (atomic value).

e Khong c6 nhém lap hay danh sach gia tri trong cung mot 6.

Vi du chua dat 1NF:

CustomerID | Name Phones
1 John Doe | 555-1234, 555-5678

Sau khi chuidn hoa 1NF:

CustomerID | Name Phone
1 John Doe | 555-1234
1 John Doe | 555-5678
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4.3 Dang chuin thi hai (Second Normal Form - 2NF)

Piéu kién: Pat chuan INF va moi thudc tinh khéng khod déu phai phu thudc hoan toan vao khod

chinh (no partial dependency).

Giai thich: Néu khod chinh 13 t6 hgp ctia nhiéu cot, thi cac c¢ot khac phai phu thudc vao toan bd

khod, khong phu thuéc mot phan.

Vi du chua dat 2NF:

StudentID

CourselD

StudentName

CourseName

1

CS101

Alice

Computer Science

0 day, StudentName chi phu thudc vao StudentID, con CourseName chi phu thuéc vao CourseID —

vi pham 2NF.
Sau chuin hoa 2NF:

e Béang 1: Student (StudentID, StudentName)

o Bang 2: Course(CourseID, CourseName)

e Béng 3: Enrollment (StudentID, CourseID)

4.4 Dang chuan thi ba (Third Normal Form - 3NF)

Piéu kién: Dat chudn 2NF va khong ¢6 phu thude bac cau (transitive dependency).

Giai thich: M6t thudc tinh khong khod khong nén phu thudce vao mét thudce tinh khong khod khac.

Vi du vi pham 3NF:

EmpID

EmpName | DeptID

DeptName

1

Bob

Do1

Sales

0 day, DeptName phu thudc vao DeptID, ma DeptID lai phu thudc vao EmpID — vi pham 3NF.

Sau khi chuidn hoa 3NF:

o Bang 1: Employee (EmpID, EmpName, DeptID)

e Béng 2: Department (DeptID, DeptName)
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4.5 Vi du truc quan cua co sé dir liéu quan hé théa 3NF

CUSTOMER
PK | Cust_ID
PK | Qrder ID
Cust_Street fe = = = = =places | placed_byj== ===
Cust_City Order_Date
Cust_State Origination
Cust_Zip FK1 | Cusz_ID
Cust_type T
! !!:un_wpe requests |
PRODUCT_ORDER
| PRODUCT_LINE PK.FKL | Order 1D
I prpe—— P | Product_tine 10 PFKE Peod 1D
PRAKL | Cust 1D Product_Line_Name b
PR.FKL | Cust 1D Product_Line_Type
Company_Mame = ordered /
Cust_Cell
Cust_First FK2  |Sales_ID - ‘I’
Cust_Last -
Cust_Email ; ! PRODUCTS
i H P | Prod_iD
res o9 : e
: containg / i5 of - = - - - - 4§ Frod_Description
4 Prod_Finish
- Unit_Price
SALESPERSON FK1 | Product_Line_ID
PK | Sales ID
Sales_First
Sales_|ast
Sakes_Phone
FX1 | Terrivory_ID PRODUCT_RAW_MATERIAL _of /
v PKFK1 | Prod_ID
re— RAW.
SALES_TERRITORIES T PREKZ Matedial 1D for f——4H TR
] - PK n!um"! ﬂ
PE |Temitory ID  pHe==== ~served_ty [ serves= = Units_used
Material_Description
Temitory_Name Unit_Of_Measure
Price_per_unit

Hinh 1: Co s6 Dt Liéu ctia Co s6 Kinh Doanh
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Phan II: Tong quan SQL

1 Cai dit MySQL

1.1

1.

2.

10.

1.2

Cai dat MySQL trén macOS
Truy cap trang web: https://www.mysql. com.

Nhin vao tab DOWNLOADS.

. Kéo xudng cudi trang va nhan vao MySQL Community (GPL) Downloads ».
. Chon MySQL Community Server va tai vé link dau tién.

. M& tép vira tai ve.

e Néu hé diéu hanh macOS chin md tép, vao phan System Settings.

« Tai tab Privacy & Security, cho phép mé @ing dung tit nha phat trién khong xéc dinh.

. Mé lai tép tai vé va thuc hién theo céc budc cai dit.

Khi dugc yéu cau, tao mat khau cho ngudi diing root.

. Quay lai trang tai ve, kéo xuéng va nhan vao MySQL Workbench.

. Tai vé link dau tién va md tép.

Kéo biéu tuong ting dung vao Applications, sau d6 mé MySQL Workbench.

Cai dat MySQL trén Windows

. Truy cép trang web: https://www.mysql. com.
. Nhan vao tab DOWNLOADS.
. Kéo xudng cubi trang va nhan vao MySQL Community (GPL) Downloads ».

. Chon MySQL Community Server, nhin Go to Download Page, va tai vé link dau tién dugc

de xuat.

. Mo tép tai vé va tién hanh cai dat:

o Lam theo ting budc huéng dan cai dat.
« Khi dugdc yéu cau, tao mat khau cho ngudi diing root.

. Tiép tuc nhan Next hoiac Execute theo thiét 1ap mic dinh cho dén khi hoan tat.


https://www.mysql.com
https://www.mysql.com
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2

2.1

Tao va Quan ly Cg sé Dt liéu trong MySQL

Téng quan cic budc

Dé luu trit thong tin khach hang va san pham trong co s& dit litu MySQL, ta thuc hién theo trinh tu
cac bubc sau:

1.

2.2

2.2.
1

2

Thiét ké so dd co s dit litu (Database Schema): Xéc dinh cdc bang va méi quan hé giita
cac bang.

. Tao bang (Create Table): Sit dung cau lénh CREATE TABLE dé¢ xay dung cau tric dit liéu.

Chén dit liéu (Insert Data): Ding INSERT INTO dé thém dit liéu vao bang.
Truy van dit liéu (Retrieve Data): Diing SELECT dé doc dit liéu tit bang.

Cap nhat hoic xo4 dit liéu (Update/Delete): Stt dung UPDATE va DELETE dé thay ddi di
liéu.

Vi du md ta tdng quan cic budc tao va quan 1y co sé dit liéu thong tin khich
hang
CustomerID | FirstName | LastName | Email Phone
1 John Doe john.doe@example.com 555-1234
2 Jane Smith jane.smith@example.com 555-5678
3 Alice Johnson alice.johnson@example.com | 555-8765

1 Mé MySQL Workbench

. Mé tng dung MySQL Workbench.

. Néu khong thay két néi mic dinh, nhan vao niat dau + dé tao két ndi mdi.
. Nhéap méat khau root da cai dat trude do.

. Nhéan vao két nbi dé truy cdp mdy chi co s6 dit lidu.

Open MySQL Workbench

If you don’t see any connection, click
on the (+) button to create new one

Please enter password for the following
service:

You should see the default connection

Click and enter your
password to access the server

Hinh 2: Mo ta quy trinh mé MySQL Workbench
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2.2.2 Giao dién ngudi dung Workbench

e Tools Bar: Thanh coéng cu chtta cac lénh chinh.
« Navigation Panels: Cac bang di¢u huéng.

« Query Editor Window: Ciia s6 soan va thuc thi lénh SQL.

) MySQL Workbench

| Tools Bar
O & aE33AR °®
e e
— MANAGEMENT mE FFAE 2 B Limitto1000rows
Navigation panels I

Queries editor window

User
Interface

Object info.

Table:

Columns:
‘variable
value
sef_ime
set_by

Hinh 3: Giao dién ngusi dung Workbench

2.2.3 Tao co s dw liéu va bang

Vi du: Tao co sé dit liéu ShoppingDB va bang Customers

CREATE DATABASE ShoppingDB;
USE ShoppingDB;

CREATE TABLE Customers (
CustomerID INT PRIMARY KEY,
FirstName VARCHAR (50),
LastName VARCHAR (50),

Email VARCHAR (100),
Phone VARCHAR (20)
E

2.2.4 Cheén va truy van dit liéu

Chén dit liéu:

INSERT INTO Customers VALUES
(1, 'John', 'Doe', 'john.doe@example.com', '555-1234"');

Truy van dit liéu:

SELECT * FROM Customers;

Luu y quan trong khi stt dung INSERT:

o Dit liéu chén vao bang can tuan thii rang budc khéa chinh (Primary Key):




[

)
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— Khong duge trung lap.
— Khong duge dé tréng (NULL).

« Néu bang c6 khéa ngoai (Foreign Key), dit liéu phai dudc tham chiéu ding dén bang cha:

— Phai cheén dit liéu vao bang cha trudc.

— Khong duge chen gid tri khong ton tai trong bang cha.

Vi du 16i thudng gap:

INSERT INTO Orders(OrderID, CustomerID)
VALUES (101, 999); -- 8Li vi CustomerID 999 ucha dtn ati trong &bng Customers

Cach lam duang:

INSERT INTO Customers VALUES (999
555-7890"') ;

INSERT INTO Orders VALUES (101, 999,

, 'Alice', 'Nguyen',

'2024-06-01");

'alice@example.com', '

2.3 Tao bang san pham (Products)

D liéu mau:

ProductID | ProductName | Price | Stock
1 Laptop 999.99 50
2 Smartphone 499.99 100
3 Tablet 299.99 200
Tao bang va thém dw liéu:
CREATE TABLE Products (
ProductID INT PRIMARY KEY,
ProductName VARCHAR (100),
Price DECIMAL(10,2),
Stock INT
D 8
INSERT INTO Products VALUES (1, 'Laptop', 999.99, 50);

2.3.1 Thiét 1ap quan hé dit hang

Khéach hang cé thé dit nhiéu san pham. Ta thiét ké cdc bang bd sung nhu sau:

e Orders: Luu thong tin don hang.

o OrderItems: Luu chi tiét sén pham trong ting don hang.

Vi du dw liéu bang OrderItems:

OrderItemID

OrderID | ProductID

Quantity

1
2
3

1
1
2

1
3
2

1
2
1
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2.3.2 Tao bang va thém dit liéu don hang

Tao bang:

CREATE TABLE Orders (

CREATE TABLE Orders (

2 OrderID INT PRIMARY KEY,

3 CustomerID INT,

1 OrderDate DATE,

5 FOREIGN KEY (CustomerID) REFERENCES Customers (CustomerID)
6 );

e CREATE TABLE OrderItems (

CREATE TABLE OrderItems (
OrderItemID INT PRIMARY KEY,
: OrderID INT,
1 ProductID INT,
5 Quantity INT,
6 FOREIGN KEY (OrderID) REFERENCES Orders(OrderID),
7 FOREIGN KEY (ProductID) REFERENCES Products (ProductID)
s[5

Luu y: Can chen dit liéu theo thit tu hop 1y dé tranh 13i:
« Dau tién, chén dit liéu vao bang Customers va Products.
« Tiép theo, chén dit litu vao bang Orders.

« Cudi cung, chen dit liéu vao bang OrderItems.

2.3.3 Sw dung script cé sin
1. Tai tap tin SQL mau tit ngudn cung cap.
2. Mé tap tin trong MySQL Workbench.
3. Nhén biéu tugng tia sét dé thuc thi toan bd script.
4. Vao tab Schemas trong bang diéu huéng, sau d6 nhan biéu tugng lam méi dé hién thi co s¢ dit
liéu vira tao.

3 Truy van di liéu véi SQL

SQL (Structured Query Language) 1 ngdn ngit truy van va thao tac dit liéu trong hé quan tri co s dit
ligu quan hé¢ (DBMS). Phan ndy trinh bay céc 1énh SQL co ban phuc vu cho viée truy xut va xit ly dit
liéu.
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3.1 Lénh SELECT — Truy van cd ban

« Chon tit ca dit liéu tir bang:

1| SELECT * FROM customers;

Luu 9j: Chi nén dung SELECT # khi can lay toan bd cot. Néu khong, hay chi dinh cu thé cac cot
can lay dé t6i wu hiéu suat.

e Chon c6t cu thé:

1| SELECT first_name, last_name FROM customers;

Luwu 1: Viéc chi dinh 16 céc cot gitp két qua dé doc va truy van nhanh hon.

¢ Chon va tinh toan gia tri:

SELECT points, points * 1.1 AS VAT FROM customers;

Luu j: Cé thé thuc hién phép todn truc tiép trén cac cot.

o St dung bi danh (alias):

1| SELECT product_name AS Name FROM products;

Luu : D& dang d6i tén cot hién thi trong két qua, dung tir khéa AS dé r6 rang.

e Loai bo cac gia tri trung lap:

1| SELECT DISTINCT state FROM customers;

Luu gj: Gitp lay danh sich cac gia tri duy nhat, tranh tring Lip.

3.2 WHERE - Piéu kién loc dit liéu
e So sanh:

SELECT * FROM customers WHERE points > 3000;
SELECT * FROM customers WHERE state = 'VA';
SELECT * FROM customers WHERE state != 'VA';

Luu o: Ludn dung diu nhay don ' cho dit liéu kiéu chudi (VARCHAR, TEXT).

e Toan ti logic AND, OR, NOT:

1 SELECT * FROM customers WHERE state = 'VA' AND points > 1000;
2 SELECT * FROM customers WHERE NOT state = 'VA';

Luu j: Duing dau ngodc () khi két hop nhiéu diéu kién dé tranh nham lan.

e So sanh biéu thitc:

10
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1 SELECT *, unit_price * quantity AS total
FROM order_items
WHERE order_id = 6 AND unit_price * quantity < 30;

Luu j: C6 thé st dung phép tinh trong ménh dé WHERE.

3.3 IN - BETWEEN - Truy van tap hop gia tri
e Dung IN:

I SELECT * FROM customers
> WHERE state IN ('VA', 'GA', 'FL');

Luu ¢: Tuong duong nhiéu OR, gitp cdu truy van gon hon khi kiém tra nhiéu gid tri.

e Dung BETWEEN:

I SELECT * FROM customers
> WHERE points BETWEEN 300 AND 2000;

Luu 7j: BETWEEN bao gom cé gid tri dau va cudi (300 va 2000).

3.4 IS NULL - ORDER BY - LIMIT
e Loc gia tri NULL:

SELECT * FROM customers WHERE phone IS NULL;
SELECT * FROM customers WHERE phone IS NOT NULL;

w W

Luu j: Duing IS NULL thay vi = NULL dé kiém tra NULL.

« Sip xép dit lidu:

SELECT * FROM customers ORDER BY points;
2 SELECT * FROM customers WHERE points < 1000 ORDER BY points DESC;

Luu 3j: Mic dinh 14 ASC (tdng dan). Diing DESC dé gidm dan.

« Gidi han s6 dong két qua:

SELECT * FROM customers ORDER BY points DESC LIMIT 3;
2 SELECT * FROM customers ORDER BY points DESC LIMIT 3, 4;

Luu ij: LIMIT offset, count — bd qua offset dong dau va lay count dong tiép theo.

3.5 LIKE - REGEXP — Truy vin theo miu chudi
3.5.1 LIKE — ky tu dai dién:

I SELECT * FROM customers WHERE last_name LIKE 'BY%';

2 SELECT * FROM customers WHERE last_name LIKE '%b¥%';

3 SELECT * FROM customers WHERE last_name LIKE '_____ y';

i SELECT * FROM customers WHERE address LIKE '%trail),' OR address LIKE 'avenueY';
5 SELECT * FROM customers WHERE phone LIKE '}9___"';

11
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Luu g:

% dai dién cho chudi ky tu bat ky (0 hodc nhicu ky tu).

e _ dai dién cho dung 1 ky tu.

o LIKE phéan biét chit hoa/thudng tuy hé quan tri (MySQL mac dinh khong phan biét).

3.5.2 REGEXP — biéu thirc

SELECT
SELECT
SELECT
SELECT

* ¥ X X

FROM
FROM
FROM
FROM

chinh quy:

customers WHERE first_name REGEXP
customers WHERE last_name REGEXP
customers WHERE last_name REGEXP
customers WHERE last_name REGEXP

"ELKA | AMBUR ' ;
'EY$|ON$ '
'"MY|SE';
'B[RU] ';

REGEX
MEANING EXAMPLE MATCHES DOES NOT MATCH

. Any single character go.gle google, goggle gogle
[abe]l  Any of these character analylzsle analyse, analyze analyxe
[a-z]  Any characterin this range demol2-4] demo2, demo3 demol, demo5
[*abc]  None of these characters analy[*zsle analyxe analyse, analyze
[*a-zZ]  Nota character in this range demol*2-4] demol, demo5 demo2, demo3
| or demo|example demo, demos, example test
*  Starts with *demo demos, demonstration my demo
3 Ends with demo$ my demo demaonstration
?  Zero or one times [greedy) demos?123 demo123, demos123 demoA123
7?7  Zero or one times [lazy]
*  Zero or more times [greedy) goo*gle gogle, goooogle goggle
*2  Zero or more times [lazy)
+  One or more times [greedy] goo+gle google, goooogle gogle, goggle
+1  One or more times [lazy]
in}  ntimes exactly wi3} www W, WwW
{n,m} from ntom times al4, 7} ‘aasa, asaaa, aaaaaa, aaasaas aaassaaa, @aa, a
{n} 7 at least n times gol2}gle google, gooogle, goooogle ggle, gogle
[l Group *ldemalexample][0-5]1+ demol, exampled demoexample?
7] Passive group [Useful for filters)
\ Escape AUSI0 AU$10, AUS100 AU10, 10
\s  White space
\S  Non-white space
\d  Digit character
\D  Non-digit character
w Word
\W  Non-word [e.g. punctuation, spaces]

Hinh 4:

Céac syntax cd ban cia REGEX
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