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Budi hoc s6 3 (Thit 5, 19/06/2025) bao gdm 6 ndi dung chinh:
e Phdn 1: SQL Join
e Phan 2: Common Table Expression (CTE)
« Phan 3: Subqueries
e Phan 4: Temp Table
« Phédn 5: Store Procedures
« Phan 6: Trigger

e Phan 7: Recursive in SQL
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Phan 1: SQL Join

1. INNER JOIN

1.1. Bat van dé
Trong moét hé théng quan 1y ban hang, dit liéu khach hang va don hang khéng nam trong mot bang
duy nhat.

Vin dé dit ra: Lam sao dé truy vAn dit liéu tir nhiéu bang? Vi du: Khach
hang nao da dat don hang #57
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customer_id first_name last_name birth_date phone address city points

MacCafirey |1986-03-28 781-932-9754 |0 Sage Terrace Waltham

y .
2 Brushfield [1986-04-13 804-427-0456 |14187 Commercial Trail

g '
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[Wynoft —1965-10-18 —404-246:3370 168 Lawn Averwe —[Ataria oA %6 |

Néu chi ding bang orders thi ching ta sé khong biét duge thong tin khach hang nao da dit hang vi
bang nay chi c6 thong tin don hang. Vi viy, can phai Join véi bang customers dé gidi quyét dude van
dé dit ra. Day 1A ltc ta can dén INNER JOIN.

1.2. INNER JOIN la gi ?
Gia st
o Tap A = orders (cdc don hang).
o Tap B = customers (khach hang).

Ta thuc hién phép giao gitta hai tdp — chi gi lai cdc ban ghi c¢6 customer_id trung nhau & ca hai
béng.

customers orders

Giao nhau

(Phan giao nhau gitia hai bang — chinh la két qud INNER JOIN)
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o INNER JOIN I phép két hgp giao nhau (N) giita hai bang.

 Chi nhitng dong thoéa man diéu kién ON mdi dudce dua vao két qua.

1.3. Cua phap

SELECT tablel.column_a, table2.column_b
FROM tablel

INNER JOIN table2

ON tablel.primary_key = table2.foreign_key;

e Dung alias dé viet ngan gon: orders o, customers c,

o Diéu kién trong ON 1a trudng chung gitta hai bang (thudng 1a khéa chinh — khéa ngoai).

1.4. M6t sb vi du

Vi du 1 — LAy thong tin khich hang da dit hang

T ndi dung kién thic trén, ta da c¢é thé thuc hién duge truy vin LAy tén va ho ctia moi khach
hang dat hang:

SELECT *

FROM orders

INNER JOIN customers

ON orders.customer_id = customers.customer_id;

order_id customer_id order_date status comments shipped_date shipper_id i first_name last_name birth_date phone address i state points
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Quan sat két qud, cé thé thiy cic dong trong bang orders da dugc ghép ndi tuong tng véi thong tin
khéach hang tir bang customers, thong qua khoa customer_id.

Tuy nhién, thay vi ldy toan bo céc cot, ta cb thé gisi han truy van chi tra vé cic cot can thiét nhu
order_id, first_name, va last_name:

SELECT order_id, first_name, last_name

FROM orders

INNER JOIN customers
ON orders.customer_id = customers.customer_id;

Truy van nay tra vé danh sach cic don hang va tén khach hang tuong tng. Nhu viy, dé tra 10i cho cau
hoi ban dau — “Khdch hang nao dd dat don hang #59” — ta chi can thém diéu kién:
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SELECT order_id, first_name, last_name

FROM orders

INNER JOIN customers

ON orders.customer_id = customers.customer_id
WHERE order_id = 5;

Stt dung bi danh (alias) dé truy van gon hon

Khi viét truy van JOIN nhiéu bang, viéc dung bi danh (alias) gitip gidm do dai dong lénh va ting kha
nang doc:

SELECT order_id, first_name, last_name

FROM orders o

INNER JOIN customers c
ON o.customer_id = c.customer_id;

Vi du 2 — Tinh gii tién ting san pham
Gié st
o T4p C 1a bang order_items (chi tiét don hang).
« Tap D la bang products (danh muc sidn pham).
Khi @6, INNER. JOIN gitip ghép thong tin san pham (tén, don gid) v6i ting mat hang trong chi tiét
don hang.

SELECT oi.product_id, p.name, oi.quantity, oi.unit_price,
quantity * oi.unit_price AS price

FROM order_items oi

JOIN products p

ON oi.product_id = p.product_id;

produc... name quantity unit_price price
1 Foam Dinner Plate 2 9.10 18.20
1 Foam Dinner Plate 4 8.65 34.60
1 Foam Dinner Plate 10 6.01 60.10
2 Pork - Bacon,back Peameal 3 9.89 29.67
2 Pork - Bacon,back Peameal 4 3.28 13.12
3 Lettuce - Romaine, Heart 10 9.12 91.20
3 Lettuce - Romaine, Heart P 6.99 48.93
3 Lettuce - Romaine, Heart 4 7.46 29.84
3 Lettuce - Romaine, Heart T 9.17 64.19
4 Brocolinni - Gaylan, Chinese 4 3.74 14.96
4 Brocolinni - Gaylan, Chinese 4 1.66 6.64

5 Sauce - Ranch Dressing 1 3.45 3.45

5 Sauce - Ranch Dressing 2 6.94 13.88
6 Petit Baguette 2 2.94 5.88

6 Petit Baguette 5 7.28 36.40
8 Island Oasis - Raspberry 2 8.59 17.18
9 Longan 9 4.28 38.52
10 Broom - Push i 6.40 44.80

Két qua truy van cho biét:
o M>3i dong 1a mot mit hang cu thé, kém theo s6 luong, don gid, va tong tien.

« Dit liéu dau ra rat hitu ich cho cdc muc dich nhu: tinh doanh thu, xuat héa don, hoic kiém ké
hang héa.
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( N\
DPiém mdi trong truy van nay:
« Chi dinh r6 bang ngudn ciia titng c6t bang ct phap alias.column_name, vi du:
— oi.product_id liy tit bdng order_items (alias oi).
— p.name lay tit badng products (alias p).
Viéc nay giap:
— Tranh nham 1an néu cdc bang c6 tén cot giong nhau (nhu product_id).
— Lam 15 nguon gbc dit liéu khi JOIN nhiéu bang.
— Gitp truy van gon gang va dé doc hon.

« Tao thém thudc tinh price bang phép tinh quantity * oi.unit_price. Py 1a mot thudc
tinh tam chi ton tai trong két qua truy van — khong lam tang dung luong Iuu trit, nhung rat
tién dé xit Iy logic trong cau lénh SQL.

1.5. Téng két

INNER JOIN giéng phép giao gitta hai tdp hop.

Chi lay céc ban ghi cé gia tri khéa triing nhau & ca hai bang.

Thuong st dung trén cac cap bang c6 mdi quan hé khoé chinh — khoé ngoai.

Khoéng lay ban ghi nao tit mot bang néu khong c6 ban ghi tuong tng & bang kia.

2. SELF JOIN
2.1. Bat van dé

Trong sd do co s dit litu sql_hr, bang employees chita thong tin nhan vién. Mot trong cic cot
dang chii ¥ 14 reports_to, thé hién ID ciia ngudi quan 1y truc tiép.

VAn dé dit ra: Lam thé nao dé truy vAn ra ca tén nhan vién va tén ngudi
quan ly cta ho, khi hai théng tin nay cung nam trong mot bang?

. J

0 day, mdi lién hé xay ra noi tai trong bang: cot reports_to tham chiéu lai employee_id trong cling
mot bang. DAy chinh 1a lac ta st dung dén ki thuat SELF JOIN.

2.2. SELF JOIN la gi?
Gia st
o Tap A = employees (nhén vién).

o Tap B = employees (ciing la nhan vién, nhung dugc xem nhu “quéan 1y”).
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v B sql_hr
- I Tables

Let take a look at the sql hr schema, here is the data from the employees tables , @ employees

| offices

employee_id first_name last_name job_titla salary reports_to office_id

|H9R71 37270

Statstioan I 92657270
oris—Jvinay Gl —[Sef St
VP Warketing

: i This is the ID of the manager for
VP Product Management g

67000 | 5

[[67370  |Eladine [Rising [Social Worker 7 that employee.

[[68245  |Nisse  [Voysey [Financial Advisor |

[[72540  |Guthrey [lacopetti _[Office Assistant |

Computer Systems Ana.. Now we can see that the manager
(75800  [Virge  [Goodrum _[Information Systems M... [5 o

(76196 [Mirilla__ |Janowski | Cost Accountant 5 ID is related back to the same table.
/80526 |Lynde  [Aronson _[Junior Execufive

(8067 [Mildrid _ [Sokale  |Geologistll  [67987

_EE- General Manager So how can we get the name of each
_ Pharmacist ; ir -2
e employee and their manager?
_

Structural En gineer gzrw 37270

Mic du chi ¢6 mot bang, ta van coi nhu dang lam viéc véi hai phién ban khic nhau clia bang

d6. Ta thuc hién phép ndi giita hai tdp — chi giit lai cic ban ghi sao cho employee.reports_to =
manager .employee_id.

employees (quan ly) employees (nhan vién)

(Phan giao gitia nhan vién va ngudi qudn ly — chinh la két qudé SELF JOIN)

e SELF JOIN la phép nbi mot bang véi chinh né, dé tim mdbi quan hé giita cadc dong dit liéu
bén trong cung mot bang.

o Trong vi du nay: mdi nhén vién (e) duge JOIN véi ngudi quan ly tuong ting ctia ho (m).

o Phép ndi ndy chi giit lai cdc ban ghi ma nhan vién thuc sy c6 ngusi quan 1y (tic 1a
reports_to khong null).

2.3. Ca phap

SELECT
e.employee_id,
.first_name,
.last_name,
.employee_id AS manager_id,
.first_name,
.last_name
FROM employees e

g8 8 8 0 0
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9 JOIN employees m

10

[ N

ON e.reports_to = m.employee_id;

2.4. Vi du — LAy tén nhan vién va tén quan ly

Gid st ta lam viéc v6i CSDL sql_hr. Truy van sau sé tra vé danh sach tat cd nhan vién cliing véi thong
tin ngudi quan 1y truc tiép:

USE sql_hr;

SELECT
.employee_id,
.first_name,
.last_name,
.employee_id AS manager_id,
.first_name,
.last_name

e

888 0 0

FROM employees e
JOIN employees m

ON e.reports_to = m.employee_id;

Két qua truy van:

employee_id  first_name last_name manager_id first_name last_name
33391 D'arcy MNortunen 37270 Yovonnda  Magrannell
37851 Sayer Matterson 37270 Yovonnda  Magrannell
443 Mindy Crissil 37270 Yovonnda  Magrannell
56274 Keriann Alloisi 37270 Yovonnda  Magrannell
63196 Alaster Scutchin 3727 Yovonnda  Magrannell
67009 North de Clerc 37270 Yovonnda  Magrannell
67370 Elladine Rising 37270 Yovonnda  Magrannell
68249 Misse Voysey 37270 Yovonnda  Magrannell
72540 Guthrey Iacopetti 37270 Yovonnda  Magrannell
72913 Kass Hefferan 37270 Yovonnda  Magrannell
75900 Virge Goodrum 37270 Yovonnda  Magrannell
76196 Mirilla Janowski 37270 Yovonnda  Magrannell
80529 Lynde Aronson 37270 Yovonnda  Magrannell
80679 Mildrid Sokale 37270 Yovonnda  Magrannell
84791 Hazel Tarbert 37270 Yovonnda  Magrannell
85213 Cole Kesterton 37270 Yovonnda  Magrannell
896513 Theresa Binney 37270 Yovonnda  Magrannell
98374 Estrelita Daleman 37270 Yovonnda  Magrannell
115357 Ivy Fearey 37270 Yovonnda  Magrannell

reports_to hop 1& (c¢6 ngusi quéan 1y).

cung mot bang.

Can dung alias khéc nhau cho bang goc va bang JOIN (& day 1a e va m).
SELF JOIN hoat déong nhu mot INNER JOIN thong thudng — chi trad vé nhitng dong cé

DAy 14 céch hi¢u qua dé thé hién mbi quan hé phan cap (hierarchical relationship) trong
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2.5. Tong két

( N\

« SELF JOIN dung dé truy van quan hé giita cic dong trong ciing mot bang.

« RAt hitu ich trong céc bai toin phan cip, vi du: nhan vién — quan 1y, sin pham — danh muc
cha.

o Ve mit ky thudt, né van la JOIN 2 bang, nhung c& hai déu la ciing mot bang ngudn.

3. JOINNING MUTIPLE TABLES

3.1. Bat van dé

( )\

Trong sd do CSDL sql_store, bang orders lién két v6i nhiéu bang khéc:
e orders.customer_id — bang customers

e orders.status — bang order_statuses

VAn dé dit ra: Lam sao dé truy van théng tin tir cd ba bang? Vi du: Lay
order_id, order_date tu bang orders; Tén khach hang tit bang customers; Va trang
thai don hang tit bang order_statuses.

Let go back to our sql store schema and take a look at orders tables

order_id customer_id order_date status comments shipped_date shipper_id

(=]

~

I O
TS
T T

ML

Aliqguam erat volutpat. In congue

o) A

Mauris enim leo, rhoncus sed, vestibulum sit amet, cu
Nulla mollis molastie lorem. Quisque ut arat. ]

E—
me0es 2|
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How can we retrieve the infomation from three tables?
This point to our This point to our For example: We want to get the order id, order date
customers table orders_statuses table from the orders table, the first and last name of the

customer placing the order, and the status of that order?

3.2. JOINING MULTIPLE TABLES - JOIN nhiéu bang la gi?
Gia su:

o Tap A = orders (don hang)

o Tap B = customers (khich hang)

o Tap C' = order_statuses (trang thai don hang)
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Ta mudn truy van dit liéu tit cd ba bang — nghia 1a chi gii lai nhitng ban ghi ma:
e orders.customer_id = customers.customer_id

e orders.status = order_statuses.order_status_id

Khi d6, ban ghi xuat hién trong két qua phai dong thoi thoa man dicu kién JOIN véi ca hai bang con
lai.

customers order_statuses

'

orders
(Chi cdc ban ghi thudc phan giao gitia cd 3 bang mdi duge dua vao két qud)

o JOINING MULTIPLE TABLES la viéc thuc hién nhiéu phép JOIN lién tiép dé két ndi tit 3 bang
tré 1én.

« Mai lan JOIN tuong ting v6i mot dieu kién logic gitta hai bang.

o Chi cic ban ghi théa man toan bo dieu kién JOIN méi xuat hién trong két qua.

3.3. Mot s6 vi du
Vi du 1 — Truy vin don hang tir 3 bang

Lam viéc v6i CSDL sql_store. Yéu cau: Liy thong tin don hang gom ma don, ngay dat, tén khach
hang va trang thai don.
USE sql_store;

3 SELECT

o.order_id,
.order_date,
.last_name,
.first_name,
.name AS status
FROM orders o

JOIN customers c

n o o o

ON o.customer_id = c.customer_id
JOIN order_statuses s
ON o.status = s.order_status_id;

Giai thich:
e o.customer_id = c.customer_id: ndi mdi don hang véi thong tin khich hang tuong ting.

e o.status = s.order_status_id: ldy tén trang thai don hang tit bing trang thai.
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Két qua truy van:

order_id order_date last_name first_name

8 2018-06-08 Betchley Clemmie
6 2018-11-18  Mynett Levy

4 2017-01-22  Brushfield Ines

3 2017-12-01  Naseby Thacher
1 2019-01-30  Twiddel Elka

10 2018-04-22  Twiddel Elka

9 2017-07-05 Mynett Levy

7 2018-09-22 Brushfield Ines

5 2017-08-25 Betchley Clemmie
2 2018-08-02 Dowson Tlene

status
Processed
Processed
Processed
Processed
Processed
Shipped
Shipped
Shipped
Shipped
Shipped

Vi du 2 — Truy van théng tin thanh toén tir 4 bang

Lam viéc véi CSDL sql_invoicing. Yéu cau

« Ma thanh todn, ngay, s6 tién (payments)

o Tén khach hang, sb dién thoai (clients)

« S6 hoa don, tong tién, s6 tién da tra (invoices)

o Tén phuong thitc thanh todn (payment_methods)

USE sql_invoicing;

SELECT

p.payment_id, p.date, p.amount,

c.name, c.phone,

i.number, i.invoice_total,
pm.name AS payment_method

FROM payments p
JOIN clients c

ON p.client_id =
JOIN invoices i

ON p.invoice_id =

c.client_id

i.invoice_id
JOIN payment_methods pm
ON p.payment_method =

i.payment_total,

pm.payment_method_id;

: Truy van chi tiét thanh todn gom:

Ghi cha:

bao céo.

-

« JOIN tuan tu ting bang, mdi bang diing ding ciap khoéa lién két.

o Ky thuat nay gitp tap hop dit liéu phan tan thanh mot két qua duy nhéat, rat hitu ich khi lam

Két qua truy van:

payment_id

[~ I T IR

date
2019-02-12
2019-01-03
2019-01-11
2019-01-26
2018-01-15
2019-01-15
2019-01-08
2019-01-08

amount

8.18

74.55
0.03

87.44
80.31
68.10
3277
10.00

name
Topidounge
Vinte
Yadel
Topidounge
Yadel
Yadel
Topidounge
Topidounge

phone
971-888-9129
315-252-7305
415-144-6037
971-888-9129
415-144-6037
415-144-6037
971-888-9129
971-888-9129

number
03-898-6735
75-587-6626
20-848-0181
41-666-1035
55-105-9605
33-615-4694
52-269-9803
52-269-9803

10

invoice_total  payment_total

175.32
157.78
126.15
135.01
167.29
126.38
180.17
180.17

8.18

74.55
0.03

87.44
80,31
68.10
4.77
42,77

payment_method

Credit Card
Credit Card
Credit Card
Credit Card
Credit Card
Credit Card
Credit Card
Cash
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3.4. Tong két

« C6 thé JOIN nhiéu bang bang cich ndi ting bang mot theo thit tu logic.

« MBoi lan JOIN can chi ré diéu kién ON gitta hai bang.
« Nén stt dung alias dé 1t gon truy van va tranh nham lan.

« JOIN nhiéu bang thuong duge dp dung trong céc truy van bao cdo, théng ké téng hop dit
liéu.

4. COMPOUND JOIN CONDITION

4.1. Piat van dé

( A

Trong so do CSDL sql_store, bang order_items c6 cic cot:
e order_id
e product_id

C4 hai cot nay khéng phai khéa chinh riéng 1é, nhung két hop lai thi tao thanh mdt khéa chinh
tong hop (composite primary key).

VAan dé dat ra: Lam sao dé JOIN bang order_item_notes vGi order_items, khi
mdbi bang phai dya trén ca hai cdt order_id va product_id méi xac dinh dugc
ban ghi?

Let go back to our sql_store schema and take a look at orders_items tables

order_id product_id guantity unit_price

This is call composite primary key, that mean we
need both column to uniquely identify a record.

note_id order_|d product_id note
1 1 2 first note
| I A - L |

So how can we join a table with composite key?

‘\ Both of these column

are not unique

11
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4.2. COMPOUND JOIN CONDITION la gi?
Gia st
e Tip A = order_items (chi tiét don hang).
« Tip B = order_item_notes (ghi chi titng dong sdn pham).
Ta thuc hién phép giao gitta hai tdp — nhung thay vi chi dua trén mot cdt khoa, ta can két hgp hai
diéu kién:
order_id va product_id

Diéu nay 1a can thiét vi mot don hang cé thé chita nhiéu san pham khac nhau, nén order_id chua du
dé xéc dinh ban ghi duy nhat.

order_item_notes order_items

Giao nh éu kién)

(Phan giao gitia hai bing khi thod mdan dong thoi cd order_id va product_id)

o COMPOUND JOIN CONDITION la phép JOIN cé nhiéu hon mot diéu kién trong ménh dé ON.

o Thuong dung véi céc bang cé khéa chinh téng hgp (composite key), vi du: (order_id,
product_id).

« Tat ca cac dieu kién phai dong thdi ding thi ban ghi méi xuat hién trong két qua JOIN.

4.3. Vi du

Yéu cau: Truy van toan bo thong tin tit bang order_items két hop véi noi dung ghi chi tuong tmg
trong bang order_item_notes.

USE sql_store;

FROM order_items o
JOIN order_item_notes n
6 ON o.order_id = n.order_id
7 AND o.product_id = n.product_id;

1
2
3 SELECT =*

( )

Giai thich:
e o.order_id = n.order_id — JOIN theo ma don hang.

e o.product_id = n.product_id — JOIN theo ma sin pham trong don.

« Dimng dau AND trong ménh dé ON dé két hop hai diéu kién thanh mét COMPOUND JOIN
CONDITION.

12
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Két qua truy van:

order_id product_id quantity unit_price note_id order_ld product_id

2.94

Fs i] 2 1 2 6 i ]
I O U

(Hai dong di liéu duge ghép ding theo cd order_id vd product_id)

4.4. Téng két

« COMPOUND JOIN CONDITION rat quan trong khi hai bang lién két qua nhiéu trudng.
o Thudng gip trong céc bang c6 khéa chinh 14 t6 hop nhiéu cot.

« MGdi diéu kién JOIN 13 mot phan ciia logic két ndi — thiéu mot 1a sai quan hé.

5. IMPLICIT JOIN SYNTAX

5.1. Dit van dé

r

Trong SQL, ¢6 hai cach dé thuc hién phép JOIN:
o Dung tut khéa JOIN ... ON — goi la explicit join (r6 rang).
« Dumg tit khéa FROM ... WHERE — goi la implicit join (ngam dinh).

VAn dé dat ra: Hai ci phdp nay khac nhau & diém nao? Tai sao ci phap JOIN ...
ON lai dugc khuyén nghi?

Let see an example JOIN statment. And it Implicit Join Syntax

SELECT *
FROM orders o
JOIN customer c
ON o.customer_id = c.customer_id;

SELECT *
FROM orders o, customers ¢
WHERE o.customer_id = c.customer_id;

4 Recommended
Harder to distinguish between join conditions and

Separates join logic from filtering logic filtering conditions.

5.2. IMPLICIT JOIN SYNTAX la gi?

Implicit Join 14 ct phap néi bang trong SQL bang cach liét ké nhiéu bang trong ménh dé FROM,

roi viét diéu kién ndéi & ménh dé WHERE.
N6 thudng duge goi 14 cti phap ndi ngam dinh (implicit), vi khong ding tit khéa JOIN.

Gia st ta can truy van dit liéu tit hai bang orders va customers, dua theo cot customer_id chung

gitta hai bang. C6 hai cdch viét:

13
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Explicit Join Syntax (Khuyén nghi):

SELECT =

FROM orders o

JOIN customers c

ON o.customer_id = c.customer_id;

Khuyén nghi: Céach viét r6 rang va tach biét phan logic JOIN khoéi diéu kién loc WHERE.

Implicit Join Syntax (Khong khuyén nghi):

SELECT =
FROM orders o, customers c
WHERE o.customer_id = c.customer_id;

Khé phan biét gitta dieu kién JOIN va diéu kién loc trong WHERE. C6 thé gay 15i khi truy van phitc
tap.

5.3. So sanh hai cii phap

( N\

e (Cu phép JOIN ... ON gitp:

— Téch biét logic lién két bang véi logic loc.
— Tranh nham 1an khi két hop véi céc diéu kién WHERE.
— Doc code dé hon, dé bao tri.

e Cu phap FROM ... WHERE chi con dung trong ma cti hoac khi hoc SQL co ban.

5.4. Két qui minh hoa

| Result Grid | £ 43 Fiter Rowss: Export: S | Wrap Cell Content: I3
oder i customer id  order_date  stats comments shipped_date  shipper id  customer_id  frstname  last_name  birth date  phone address aty state points
1 & 20190130 1 o) el L 6 Eka Twiddel 19910504 3124808468 7 Maniey Drive Chicage L 3073
2 7 0180802 2 m 20180803 4 7 llene Dowson  1964-08-30 6156414759 50 Lillan Crossing Nesiile TN 1672
3 8 0171201 1 e e 8 Thacher  Naseby  1993-07-17 941-527-3977 S3MosneeCenter  Sarasola FL 205
4 2 017012 1 o 2 Tnes Brushfidd 19860413 8044279456 14187 CommercalTral  Hampton VA 947
5 5 0170825 2 20170826 3 s Cemme  Betchley ~ 1973-1107 T 5 Spohn Cirde Adngton  TX 3675
6 10 2018-11-18 1 Aliquam erat volutpat. In congue. L) 10 Levy Mynett 1969-10-13  404-246-3370 68 Lawn Avenue Aflants  GA 796
7 2 0180322 2 o 0180323 4 2 Tnes Brushfield  1986-04-13 8044279456 14187 Commercial Tral Hampton VA 947
8 5 20180608 1 Mauris enim leo, honcus sed, vestbulum sitam... s Clemme  Betchley  1973-1107 5 Spohn Cirde Adngmn X 375
» |o 10 0170705 2 Nl mols molestie lorem. Quisque ut erat. 0170706 1 10 Levy Myett  1965-10-13 404-246-3370 66 Lawn Avenue Afanta  GA
10 5 0180422 2 L 0180423 2 6 Eka Twiddel 19910904 3124808498  7Mariey Drive Chcage 1L 373

(Cd hai ci phdp déu trd vé cing két qud, nhung explicit join ré rang va dé bdo tri hon)

5.5. Tong két

o Implicit Join sit dung ménh dé WHERE dé n6i bang, nhung dé gay nham lan.
e Explicit Join dung JOIN ... ON, ro rang va tach biét logic.

« Trong thuc té va khi lam viéc nhém, luén uwu tién diing JOIN ... ON.
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6. OUTER JOIN

6.1. Bat van dé

Khi dung INNER JOIN, chi cidc ban ghi thoa man diéu kién méi dugc gitt lai.

VAn dé dit ra: Lam sao dé lay tat ca khach hang, ké cA ngudi chua ting dit hang?
Hoic 1ay tat cd don hang, ké ci khi khong biét khach hang 1a ai?

Cau tra 16i: Ta ding OUTER JOIN — mét ky thuit md rong két qua JOIN bang cach giit lai cic ban
ghi khong khép.

6.2. Khai niéem OUTER JOIN
e QUTER JOIN gi lai cadc ban ghi khéng khép & mot phia.
« Gom 2 dang chinh:

— LEFT JOIN: gitt toan bd ban ghi bén trai.
— RIGHT JOIN: gitt toan b6 ban ghi bén phai.

o Céc cot khong khép duge dién bang NULL.

6.3. Minh hoa tryc quan

LEFT JOIN:

customers orders

RIGHT JOIN:

customers orders

15
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6.4. Vi du 1 — LEFT JOIN tit ca khach hang

Yéu cau: Liy toan bo khach hang, ké ca khi ho khong dit don hang nao.

SELECT
c.customer_id,
c.first_name,
o.order_id
FROM customers c
LEFT JOIN orders o
ON c.customer_id = o.customer_id
ORDER BY c.customer_id;

Giai thich:
« Khéch hang khong c6 don hang sé duge dién NULL & cot order_id.

« LEFT JOIN giit lai tit cd ban ghi clia bing customers.

6.5. Vi du 2 — RIGHT JOIN tét ca don hang
Yéu cau: Liy toan bo don hang, ké ca khi khong biét khach hang 13 ai.

SELECT
c.customer_id,
c.first_name,
o.order_id
FROM customers c
RIGHT JOIN orders o
ON c.customer_id = o.customer_id
ORDER BY c.customer_id;

Giai thich:
« Don hang khéong cé khach hang van xuat hién — cot thong tin khach hang sé 1a NULL.

o RIGHT JOIN giit lai tat cd ban ghi ctia bang orders.

6.6. Vi du 3 — LEFT JOIN 3 bang

Yéu cau: Truy van toan bo khach hang, don hang (néu c6), va tén shipper cho méi don hang (néu cé).

SELECT

c.customer_id,

c.first_name,

o.order_id,

sh.name AS shipper
FROM customers c
LEFT JOIN orders o

ON c.customer_id = o.customer_id
LEFT JOIN shippers sh

ON o.shipper_id = sh.shipper_id
ORDER BY c.customer_id;

16
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Ghi chu:
o MGdi lan JOIN van can chi dinh diéu kién ro rang.

« Céc bang c6 thé khong cé dit liéu khép — céc cdt dé sé 1a NULL.

6.7. Tong két

OUTER JOIN gitp gitt lai dit liéu “khong khép” — rat hitu ich trong bao cdo téng hop.

LEFT JOIN: git toan bd ban ghi bén trai.

RIGHT JOIN: git toan b6 ban ghi bén phai.

Ludn chu y: cac cot khong khép sé co gia tri NULL.

7. USING CLAUSE

6.1. Pit van dé

( R

Trong SQL, khi stt dung phép JOIN, néu hai bang c6 cling tén cot dé lien két, ta thuong viét diéu
kién JOIN nhu sau:

1 SELECT

2 c.customer_id,
3 c.first_name,
4 o.order_id
5 FROM customers c

s JOIN orders o

7 ON c.customer_id = o.customer_id;

Tuy nhién, cti phap nay cé thé rit gon khi ca hai cot dimg dé JOIN cé ciing tén.

6.2. USING CLAUSE la gi?

USING la mot tir khéa trong SQL cho phép rit gon ct phap JOIN khi hai bang cé cung tén cot
diing dé lién két.
Thay vi viét diéu kién day du trong ON, ta c6 thé dung:

1 JOIN <table_name> USING (<common_column>)

Két qua van giit nguyén, nhung ci phap gon gang va dé doc hon.

Vidu 1 — Riat gon INNER JOIN théng thudng
Cach viét day dua:

1 SELECT
2 c.customer_id,
3 c.first_name,

17



[ T S o

W N

Al VIETNAM aivietnam.edu.vn

o.order_id
FROM customers c
JOIN orders o
ON c.customer_id = o.customer_id;

Rt gon véi USING:

SELECT
c.customer_id,
c.first_name,
o.order_id

FROM customers c

JOIN orders o
USING (customer_id);

[ Hai céch viét trén hoan toan tuong duong vé két qua, nhung USING gitip gidm lip lai tén bang. ]

Vi du 2 — Dung trong Compound Join Condition

Khi cdn JOIN nhiéu cOt ciing tén giita hai bang, USING diic biét hitu ich dé viét gon diéu
kién JOIN.

Céch viét day du:

SELECT =
FROM order_items o
JOIN order_item_notes n
ON o.order_id = n.order_id
AND o.product_id = n.product_id;

Rt gon véi USING:

SELECT =*
FROM order_items o
JOIN order_item_notes n
USING (order_id, product_id);

6.3. Tong két

o USING cho phép viét JOIN gon hon khi céc cot lién két cé cling tén & ci hai bang.
« Hitu ich nhat trong céc truy van cé nhiéu diéu kién JOIN nhu compound key.

« Tuy nhién, chi ding dugdc khi tén cot gibng nhau tuyét doi.

18
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8. UNION
8.1. Pbat van dé

Gi4 st trong bang customers, ban mudn xép hang khach hang theo mtc diém:
e < 2000 diém — Bronze
« 2000-3000 diém — Silver

e > 3000 diém — Gold

VAn dé dit ra: Lam sao dé gdp két qua tir nhiéu truy vAn con tuong (ng véi
ting hang, va hién thi thanh mot bang duy nhit?

What if we tank to rank them
by tier:
- <2000 point: Bronze

SELECT customer_id, first_name, points - 2000'300(.] point: Silver
FROM customers; - >3000 point: Gold

Let see the result of this query.

customer_id first_name points tier
customer_id  first_name  points

4 Ambur 457 Bronze
1 Babara 2273

1 Babara 2273 Silver
2 Ines 947
3 Freddi 2967 5 Clemmie 3675 Gold
4 Ambur 457 & Elka 3073 Gold
5 Clemmie 3675 3 Freddi 2967 Silver
6 Elka 3073 7 llene 1672 Bronze
7 llene 1672 2 Ines 947 Bronze
8 Thacher 205

10 Levy 796 Bronze
9 Romala 1486

9 Romola 1486 Bronze
10 Levy 796

8 Thacher 205 Bronze

8.2. UNION la gi?

UNION la mot todn tit trong SQL ding dé két hop két qua ciia hai (hodic nhiéu) truy vAn con lai véi
nhau — tao thanh mot bang két qua duy nhat.

Bronze Gold

19
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o UNION két hgp nhiéu két qua SELECT lai thanh mot bang duy nhat.

o Céc truy van con phai c6 ciing s6 cot va kiéu dit liéu tuong ting.

e Maic dinh loai bé ban ghi trung lap (distinct).

8.3. Vi du — Xép hang khich hang

SELECT customer_id, first_name, points, 'Bronze' AS tier
FROM customers

WHERE points < 2000

UNION

SELECT customer_id, first_name, points, 'Silver' AS tier
FROM customers

WHERE points BETWEEN 2000 AND 3000

UNION

SELECT customer_id, first_name, points, 'Gold' AS tier
FROM customers
WHERE points > 3000;

Giai thich:
o MBJi truy van chon dit liéu tit nhém diém khéc nhau va gdn nhan tier.
« UNION gdp tat ca lai thanh mot bang duy nhat gom 4 cot.

« Néu mét khach hang bi trimg & nhiéu truy van (rdt hiém), két qua van chi hién thi mét dong.

7.4. UNION ALL la gi?

o UNION loai bé céc dong trung lap (DISTINCT).

« UNION ALL giit lai toan bo két qua, ké ca trung lap.

Vi du:

SELECT 'Alice' AS name

UNION

SELECT 'Alice' AS name; -- Only 1 row is returmned

SELECT 'Alice' AS name
UNION ALL
SELECT 'Alice' AS name; -- Returns 2 rows

20
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Ghi cha:

« Duing UNION khi muén loai bé cic dong triing lip trong két qui. Tuy nhién, vi can kiém
tra tring 14p nén cau truy van sé cham hon do phai sip xép (sort) dit liéu noi bo.

o Dung UNION ALL khi muén giit nguyén toan bo két qua, bao gom ci céc dong bi tring.
Lic niy, truy vin sé nhanh hon vi khong can sip xép hay kiém tra tring 1ip.

\ J

7.5. Tong két

« UNION va UNION ALL diing dé gop nhiéu truy van SELECT lai thanh mot bang duy nhéat.
o UNION loai bd tring, UNION ALL thi khong.

« Can dam bio céc truy van con cé ciing sd cot va kiéu dit liéu tuong tng.
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Phan 2: Common Table Expression (CTE)

1. Dit vAn dé — Ai 1a khach hang c6 tong héa don cao nhit?

Bai toan: Sit dung CSDL sql_invoicing, hay tim khach hang cé téng gia tri héa don 16n
nhéit. Sau d6, 14y thong tin khach hang tuong tng.

Quan sat bang du liéu:

client_id name address city state phone
. . . s 1 Vinte 3 Nevada Parkway Syracuse NY 315-252-7305
Uslﬂg the Sql_lllvt)lcmg database, how would you i 34267 Glendale Parkway

|
find the client with the highest total invoice amount? |[415-144-6037 |
4 [Kwideo 81674 Weslerfield Circle [Waco _ [TX _ [254-750-0784 |
5 [Topiclounge |0B63 FarmcoRoad [Porfland  [OR _[971-888-9129 |

invoice_id number client_id invoice_total payment_total invoice_date due_date payment_date

1 91-953-3396 (2 101.79 0.00 2019-03-09 |2019-03-29 o -
[z [oveses73s [s 17532 : BN Esrsra Ve need to sum all the invoice
s [e02280335 |5 14790 0. 20160731 |20190820 [« ] jent i
[ [esssoraa]s w2 o B NECE—] 2 U¢% group by the client id, then
ar-nsz-m 5 160.36 _H we have to order them by the sum.
|6 [75-587-6628 |1 157.78 ¥ [2019-01-29 [2019-02-18 | .

1 A o N LA Ecrmprrr |  After that we take the first client

[ [7e-146-1003 [1 18012 0. ESEEEMENT ) RN id, which is the person have the
o [77-5930081 |5 72170 2016-07- X 2e pe

[[[0 [82s61517 1 15950 : 019-06-30 highest total invoice and query
[[11 [20-848-0181 [3 126.15 : |2019-01-27 [2018-01-11 2.k :

15— {ar-666-1005 [5 13501 ; [201907-15 | 20180126 their infomation.

][5 [s5-1050605 [a 16720 [2016-12:15 [2019-:01-16

[[16 [10-451-8824 |1 162.02 [ -03-
[T [336154604 3 12638 7-30_[2016-06-19
[[18 [52-269-9803 |5 180.17 - 019-06-12
[[18 |83-559-4105 |1 134.47 -11-23
1 I TTS— T—

N R
=S12= =
el e|ele
2lolele
& =B =
B(2A8| 38

C—

]

TR How can we write this query?

2019-01-08

ii

na

Ta nhan thiy can cac budc:
1. Tinh téng héa don theo timg khach hang.
2. SAp xép giam dan theo téng héa don.

3. Liy ra khach hang dau tién va truy van thong tin tuong tng tit bing clients.

2. CTE la gi?

( ~\

CTE (Common Table Expression) 14 mot biéu thiic tam, gitip ta dinh nghia mot bang 4o ngay
trong truy van SQL.
Cu phap chung:

1 WITH cte_name AS (

2 -- Subquery

3 )

i SELECT

5 FROM cte_name;

- J

Hiéu don gian: CTE gibng nhu mot “bién bang tam thoi”, duge tao ra dé gitp viét truy van chinh
gon gang, dé hiéu hon. N6 thuong dugc dung dé:
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« Chia nho truy van phic tap.
e Dé doc, dé bao tri va debug.

« Dung lai nhiéu lan néu c6é nhiéu CTE két hgp.

3. Truy van co ban — Khéng dung CTE

Mot céch tiép can don gidn: JOIN hai bang clients va invoices, sau d6 GROUP BY va LIMIT:

SELECT c.name

FROM clients c¢ JOIN invoices i
USING (client_id)

GROUP BY i.client_id

ORDER BY SUM(i.invoice_total) DESC
LIMIT 1;

[ Két qua: Lay ra khach hang c6 téng invoice_total cao nhit — & day 1a Topiclounge. ]

name client_id invoice_amount

|TOWCMUnge

Vinte

4. Dung Common Table Expression (CTE)

CTE la mdt cong cu manh dé chia nhd truy van phitc tap thanh nhiéu buéc r6 rang hon.

Y tudng: Truy van con dé liy client_id c6 tong héa don cao nhat trude, sau dé ding truy van chinh
dé 1ay thong tin chi tiét.
Cach viét véi CTE:

WITH invoice_amount AS (

)

SELECT client_id,
SUM(invoice_total) AS invoice_amount
FROM invoices
GROUP BY client_id
ORDER BY SUM(invoice_total) DESC
LIMIT 1

SELECT c.client_id, c.name, i.invoice_amount
FROM clients ¢ JOIN invoice_amount i
USING (client_id);

Vs

Uu diém ctia CTE:
« Chia nho truy van phic tap thanh cidc budc dé hiéu.
e Tang kha nang tai sit dung va béo tri.

o CAu tric ro rang hon so véi truy van 1ong nhau.
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name client_id invoice_amount

|Tmpic|ounge |5

Vinte 1 .
[[Vadel 1[5 [m600 |
[Wwois —— Tz —Jioi.o |

5. Tong két

o CTE (Common Table Expression) 1a cdch dit tén tam cho truy vAn con, gitip chia nhé va
lam 16 ¥ d6 truy van.

« Trong bai toan tim khach hang c6 tong héa don cao nhat, CTE gitip ban biéu dién logic “chia
dé tri” cuc ky 16 rang.

« Hay wu tién ding CTE néu ban cidm thay cau truy van qué dai, khé hiéu hodc c6 thé tai sit
dung nhiéu lan.
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Phan 3: Subqueries

1. Subquery — Mot Iya chon khac thay cho JOIN va CTE

Gia st ban mudn tinh tong héa don hodc trung binh héa don cho timg khach hang, nhung khéong
mudn ding JOIN hodc WITH/CTE? D6 1a ltc ching ta st dung ky thuat Subquery.

Pit van dé: Voi CSDL sql_invoicing, hay:
« Tinh téng sb tién hod don cia ting khach hang.
« Sip xép giam dan theo téng héa don.

o Tra vé thong tin cia khach hang c¢6 téng héa don cao nhat.

2. Subquery trong SELECT — Dung SUM

Y tuéng: Trong phan SELECT, chén mét truy van con (subquery) dé tinh téng hod don tuong ting véi
tung khach hang:

SELECT client_id,
name,
(SELECT SUM(invoice_total)
FROM invoices
WHERE c.client_id = client_id) AS invoice_amount
FROM clients c
ORDER BY invoice_amount DESC
LIMIT 1;

Subquery sé dugc tinh trudec — v6i mdi khach hang trong bang clients, ta chay truy van phu dé
tinh tong invoice_total trong bang invoices.

3. Subquery trong SELECT — Dung AVG

Mbét bién thé khac: dung AVG thay vi SUM dé tinh trung binh sb tién héa don cia ting khiach hang:

SELECT client_id,

(SELECT AVG(invoice_total)

FROM invoices

WHERE client_id = c.client_id) AS avg_invoice
FROM clients c;

client_id avg_invoice

160.578000

101.790000
141.180000

1
2 [101. |
IER i
| .. B
(s [ |
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DPay 14 mot trong nhitng cich viét SQL ngan gon, gitp tranh viéc dung JOIN hoic GROUP
BY, nhung khong phai lic nao cling t6i wu hiéu suét.

4. Minh hoa truc quan Subquery 16ng nhiéu 16p

~

Main Query
(SELECT ... FROM clients)

J

~

Subquery trong SELECT
(SELECT SUM/AVG
FROM invoices ...)

tinh cho tiung dong

5. Luu y khi dung Subquery

( )\
e Mobi lan duyét 1 dong trong truy van chinh, subquery sé dugc thuc thi riéng — dé gay cham
véi dit liéu 16n.

« Subquery hoat dong t6t cho céc truy van don gian, dé doc.

« Néu phai diing lai subquery nhiéu lan — nén cén nhéc dung CTE hoiic JOIN.

6. Tong két

( ~\

Subquery la mot cong cu manh mé khi viét SQL — gitip ban tinh todn dong ngay trong phan
SELECT, FROM, hoac WHERE.
N6 1a cach don gian dé:

« Viét nhanh cic logic tinh toan cho titng dong.
e Tranh JOIN néu ban chi can lay dit liéu phu trg.

« Ting kha ning doc hiéu néu query khong qué phitc tap.
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Phan 4: Temp Table

1. Pit vAn dé

( )

Trong CSDL sql_invoicing, ban mudén thuc hién nhiéu phép tinh téng va trung binh
invoice_total cho ting khich hang. Nhung néu tinh truc tiép nhiéu lan thi cAu truy van rat
dai va khoé doc.

Giai phap: Dung mot bang tam (Temp Table) dé Iuwu lai két qua tam thdi rdi truy van tiép trén
doé.

2. Temp Table la gi?

Temp Table 13 bang tam thdi dudc tao trong phién lam viéc hién tai. Khi phién két thic hodc
ban xo04 thii cong, bang nay sé bién mat.
C1 phap tao bang tam:

1 CREATE TEMPORARY TABLE ten_bang (

2

3);

. J

Temp Table rat hitu ich khi:

« Truy van con qué phic tap dé ding CTE hay Subquery.
e Mubn téi st dung két qua truy van nhiéu lan.

o Truy vét, gd 18i, hodic tach bude xit ly dit licu.

3. Vi du — Tao Temp Table tir bang invoices

[ Yéu cau: V6i mdi khach hang, tinh téng va trung binh invoice_total va luu vao mot bang tam. }

Buéc 1: Tao bang tam temp_invoice

CREATE TEMPORARY TABLE temp_invoice (
client_id INT,
invoice_sum DECIMAL (10,2),
invoice_avg DECIMAL(10,2)

) 8

Budc 2: Cheén dit liéu vao bang tam

INSERT INTO temp_invoice
SELECT client_id,
SUM(invoice_total) AS invoice_sum,
AVG(invoice_total) AS invoice_avg
FROM invoices
GROUP BY client_id;
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Budc 3: Truy vAn bang tam

SELECT =*
FROM temp_invoice;

client_id invoice_sum invoice_avg

(Bing tam chita két qud tong va trung binh hod don theo ting khdch hdng)

4. Ung dung Temp Table dé xit 1y tiép

Dua vao bang temp_invoice, ta cé thé tiép tuc xit Iy nhanh chéng céc truy van nhu:
Truy van khéch hang cé téng chi tiéu cao nhét:

SELECT client_id, name,

(SELECT invoice_sum
FROM temp_invoice
WHERE c.client_id = client_id) AS invoice_sum

FROM clients c
ORDER BY invoice_sum DESC
LIMIT 1;

Truy vAn trung binh hoa don ciia titng khéch:

SELECT client_id, name,

(SELECT invoice_avg
FROM temp_invoice
WHERE c.client_id = client_id) AS invoice_avg

FROM clients c;

5. So sanh v6i CTE va Subquery

Khac biét chinh:

CTE/Subquery: Chi ton tai trong pham vi 1 ciu truy van.

Temp Table: Ton tai trong toan bd phién lam viéc hién tai, c6 thé truy van nhiéu lan.

6. Tong két

r

Temp Table 14 bang tam thdi, gitip chia nhd truy van va tai s dung két qua dé dang.
Thich hop cho bai todn nhiéu buée, dit liéu trung gian can xit 1y riéng.
Hitu dung khi debug hosic t6i wu hiéu nang thay vi Lip lai truy vAn ning.

Tuy nhién, bang tam sé tu dong bién mat khi két thtic phién lam viéc.
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Phan 5: Store Procedures

1. Pat vAn dé — Lip lai qua nhiéu lan?

( )
Gia st ban lién tuc phai tao bang tam dé tinh toan tong va trung binh invoice_total cho timg
khach hang. Mdi lan thuc hién, ban déu phai viét lai toan bd céc budc:

« DROP TABLE néu bang da ton tai
o CREATE TABLE dinh nghia ciu tric bang
o INSERT INTO dé tinh todn va ghi dit liéu

Viéc lap di lip lai khién truy van rudm ra, dé 16i va khé béo tri.
| J

Giai phap: Diing Stored Procedure dé déng géi toan bd quy trinh nay vao mot “ham” SQL cé thé
goi bat ky lic nao.

2. Stored Procedure la gi?

Stored Procedure 13 mot thii tuc duge dinh nghia san trong CSDL, c¢6 thé goi lai nhiéu lan.
N6 gidng nhu mét ham cé logic xit 1y dit liéu dudc luu trit trong hé quan tri SQL.

Ct phap tong quat:

DELIMITER //

1
2 CREATE PROCEDURE ten_thu_tuc()
3 BEGIN

A -- 6Ni dung dx 1y #d éliu
5 END;

6 //

7 DELIMITER ;

Sau khi tao, ban chi can diing CALL ten_thu_tuc(); dé thuc thi.

3. Vi du — Tao bang tam bang Stored Procedure

Yéu ciu: Tao bang tam temp_invoice chita tong va trung binh invoice_total theo timg khéch
hang.

Buéc 1: Pinh nghia Stored Procedure

DELIMITER //
CREATE PROCEDURE create_temp_invoice ()
BEGIN

DROP TABLE IF EXISTS temp_invoice;

oA W N e

6 CREATE TEMPORARY TABLE temp_invoice (
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client_id INT,

invoice_sum DECIMAL (10,2),

invoice_avg DECIMAL(10,2)
)8

INSERT
SELECT

INTO temp_invoice

client_id,

SUM(invoice_total) AS invoice_sum,

AVG(invoice_total) AS invoice_avg
FROM invoices
GROUP BY client_id;

END;

//

DELIMITER ;

Buéce 2: Goi Stored Procedure
CALL create_temp_invoice();
Budc 3: Truy vin dit liéu bang tam

SELECT * FROM temp_invoice;

SCHEMAS *l1l@Be ¥ A 7] Limitto 3000000row ~ | 3% | ¢ @ (1] (3
Q_ Fiter objects 18 END;
v [ sql_invoicing 19 7"
v B Tables 20 DELIMITER ;
» 5 dients
» 5 invoicss -

» B payment_methods 22 ®  CALL create_temp_invoice();
» B payments .

B Views
v B Stored Procedures

[ create_temp_invoice 25 ®  SELECT * FROM temp_invoice;

B Functions
» & sql_store
» & store Result Grid | ] 4% Fiter Rowes: Export: B | rap Call Content: T2
Administration  Schemas
dient id _invoice_sum _ invoice_avg
Information » |1 802.89 160.58
2 101.79 10179
Procedure: create_temp_invoice 3 70550 1Ls
5 980.02 163.34

temp_invoice 7 x

© Read Only

Output
[T Action Output
#  Tme  Acon Message
[ 1 04:48:35 CREATE PROCEDURE create_temp_invoice() BEGIN  DROP TABLE IF EXISTS temp_invoice: 0row(s) affected

A 2 044838 CALL create_temp_invoice()

] 3 04:48:56 SELECT * FROM temp_invoice LIMIT 0, 3000000 4row(s) retumed

Object Info ~ Session

4row(s) affected, 2 waming(s): 1265 Data tuncated for column Invoice_avg'at row 11265 Datatru... 0.031sec

Duration / Fetch
0.000 sec

0.015 sec / 0.000 sec

(Két quad ctia bang tam sau khi goi thi tuc)

4. Vi sao Stored Procedure 1a budc tién héa ctia Temp Table?

r

So sanh nhanh: |
« Temp Table: Phai g6 lai toan bd truy van mdi lan st dung. Khong linh hoat.
« Stored Procedure: T4i sit dung dé dang, chi can goi tén 1a di. Quan 1y logic dé hon.
Stored Procedure = Temp Table + Automation + Bao tri dé dang
)
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5. Tong két

« Stored Procedure gitip déng goéi céc truy van SQL phitc tap thanh thii tuc cé thé goi lai.
« RAt hiéu quad khi can thao tac nhiéu buéc nhu drop, create, insert...

« La cong cu manh dé thay thé cach viét thi cong khi diing Temp Table.
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Phan 6: Trigger

1 BDinh nghia SQL Trigger

1 Dinh nghia

Trigger 1a mot khéi 1énh duge hé quan tri co sé dit lieu (DBMS) tu dong thue thi khi xay ra mot su
kién x4c dinh nhu INSERT, UPDATE, DELETE, hosdc khi c6 thay d6i vé cdu tric hay trang thai ctia hé
théng.

Trigger khong can goi thti céng, ma tu déng kich hoat khi diéu kién duge chi dinh xay ra.

2 Phan loai chinh

o A. Trigger thao tac du liéu (DML Trigger)
Kich hoat béi cac lénh: INSERT, UPDATE, DELETE.
Muc dich: kiém tra tinh hop 1&, ghi log, ddng bo dit liéu.

Vi du:

1 CREATE OR REPLACE TRIGGER log_delete
2> AFTER DELETE ON employees
3 FOR EACH ROW
4 BEGIN

INSERT INTO delete_log(emp_id, deleted_at)
6 VALUES (:0LD.emp_id, SYSDATE);
7 END;

B. Trigger dinh nghia dit liéu (DDL Trigger)
Kich hoat béi cac 1énh: CREATE, ALTER, DROP.
Muc dich: ngan thay d6i cdu tric khong mong muén, theo déi chinh stta hé théng.

Vi du:

CREATE OR REPLACE TRIGGER prevent_drop
BEFORE DROP ON DATABASE
BEGIN
RAISE_APPLICATION_ERROR(-20001, '&Cm x6a abng!');
END;

G W

+ C. Trigger su kién hé théng (System/Event Trigger)
Kich hoat béi cac su kién hé théng nhu:
— LOGON: khi ngudi dung dang nhap
— LOGOFF: khi ngusi diing ding xuat
STARTUP: khi hé thong khéi dong
— SHUTDOWN: khi hé théng tat
SERVERERROR: khi c6 16i hé théng

Muc dich: ghi log truy cap, kiém soat vAn hanh, bdo mat.
Vi du:
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1 CREATE OR REPLACE TRIGGER log_login
2 AFTER LOGON ON DATABASE

3 BEGIN

y INSERT INTO login_audit(username, login_time)
5 VALUES (USER, SYSDATE);

6 END;

3 Ghi chu khi st dung Trigger
e Tranh lam dung hoac viét trigger chong chéo, gdy xung dot logic hodc gidm hiéu suidt hé thong.
« Can than véi viéc tao vong lip v6 han néu trigger kich hoat chinh né.
« Trigger phit hop cho tu dong héa hanh dong don gidn trong co s6 dit litu; khong nén thay thé
toan bd logic xt 1y trong ing dung.
4 Lbi thuong gap khi thiét lap Trigger trong SQL

Mutating Table 13 16i thuong giap trong cdc hé quan tri co s dit liéu nhu Oracle, x4y ra khi mot
trigger dang row-level cb ging truy cip hoiic thay déi chinh bang dit liéu dang bi tac déng bdi
hanh dong DML (INSERT, UPDATE, DELETE).

Nguyén nhan: Khi trigger dang FOR EACH ROW dang xit ly mét dong, bang dé sé tam thai bi khoa
dé ddm bao tinh toan ven dit licu. Néu ban c¢b thuc hién thao tdc SELECT, INSERT, UPDATE hoic
DELETE trén chinh bang d6 trong trigger, 16i mutating table sé xay ra.

1 CREATE OR REPLACE TRIGGER trg_update_salary
2 AFTER UPDATE ON employees
3 FOR EACH ROW

1 BEGIN

5 DECLARE

6 v_count NUMBER;

7 BEGIN

8 SELECT COUNT (*) INTO v_count

9 FROM employees

10 WHERE department_id = :NEW.department_id; -- <mutating error>
11 END;

12 END;

Code Listing 1: Vi du gay 16i Mutating Table

Giai phap:
e S dung trigger dang STATEMENT-level thay vi row-level.

 Tach xtt Iy sang package va dung bién toan cuc (global variable).
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2 Table Trigger

Logic

Instead of Trigger

New Values

| ————

Inserted table
E\ ;;

After Trigger

! S
Insert, Update, "
or Delete =:>|T°9'C —— | Database
Old Values —
i Deleted Table |
Trigger

Hinh 1: Enter Caption

Trigger 13 mot dbi tuong trong co sd dit litu duge tu dong thue thi khi mot su kién cu thé xdy ra
trén mot bang hoac mot view. Trong d6, DML Trigger (Data Manipulation Language Trigger) 1a loai
trigger lién két vdi cac thao tac dit liéu nhuw INSERT, UPDATE, ho#ic DELETE. Khi mot cau 1énh DML duge
thuc thi trén bang cé trigger, doan ma bén trong trigger sé duge thuc thi tu dong. Trigger cé thé dugc
dinh nghia dé phan hdi mot hay nhiéu loai thao tdc DML.

Thoi diém kich hoat (Trigger Timing)

Trigger c6 thé dugc thuc thi trudc hodc sau khi su kién DML x4y ra, thé hién qua hai tit khéa BEFORE

va AFTER:

Tit khéa Thai didm kich hoat

Y nghia

BEFORE Truée khi thao tac xay ra
AFTER Sau khi thao tac hoan tat

Kiém tra/dicéu kién truéc khi dit liéu thay doi
Ghi log, cap nhat bang phu, v.v.

Pham vi kich hoat (Trigger Scope)

Trigger hoat dong theo hai cap do:

« Statement-level (mic dinh): Trigger chi kich hoat mot 1an cho toan bo cAu léenh DML.

« Row-level (FOR EACH ROW): Trigger dudc kich hoat mot 1an cho méi dong bi 4nh hudng.

Vi du: Néu mot cadu lénh UPDATE dnh hudng dén 10 dong:

o Trigger statement-level chi chay 1 lan.

« Trigger row-level sé chay 10 lan.
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Vi du minh hoa:

Vi du tao trigger dé ghi lai mdi lan x6a nhan vién:

CREATE OR REPLACE TRIGGER log_emp_delete
AFTER DELETE ON employees
3 FOR
BEGIN
INSERT INTO employee_delete_log(emp_id, deleted_at)
VALUES (:0LD.emp_id, SYSDATE);

END;

Neéu
vién

EACH ROW

cau lénh DELETE xéa 5 nhan vién, trigger trén sé chay 5 lan, mdi lan ghi lai thong tin mét nhan
bi x6a.

CAu tric tdng quat

CREATE [OR REPLACE] TRIGGER <ten_trigger>

{BEFORE | AFTER | INSTEAD OF}

{INSERT | UPDATE | DELETE} [OF <ten_cot>]

ON <ten_bang_or_view>

[COMPOUND TRIGGER]

[FOLLOW <ten_trigger2>]

[ENABLE/ DISABLE]

[REFERENCEING {OLD [AS] old-name [NEW [AS] new-name]

| NEW [AS] new-name [OLD [AS] old-name]l}]

[FOR EACH ROW]
[WHEN (<dieu_kien>)]
DECLARE

-- Khai bao bien (neu can)

BEGIN

-- Cac cau lenh thuc thi khi trigger kich hoat

EXCEPTION

END;

-- Xu ly ngoai le (neu co)

Code Listing 2: Cau tric téng quat ctia Trigger

Giai thich cic thanh phan

CREATE [OR REPLACE] TRIGGER <tén__trigger>: Cau lénh tao trigger mdi. Néu st
dung OR REPLACE, trigger cii cling tén sé bi thay thé.

BEFORE / AFTER / INSTEAD OF: X4c dinh thsi diém trigger dugc thuc thi:

— BEFORE: Trigger chay truéc khi su kién DML xay ra.
— AFTER: Trigger chay sau khi su kién DML hoan tat.
— INSTEAD OF: Dung cho céc view, trigger sé thay thé hanh dong DML khong thé thuc hién

truc tiép trén view.

INSERT / UPDATE / DELETE [OF <tén_ cot>]: Chi dinh loai thao tdc DML ma trigger
phan hoéi. Vi UPDATE OF <tén_cot>, trigger chi kich hoat néu cdt d6 bi cip nhat.

ON <tén_ bang hoic_ view>: Bang hoic view ma trigger dugc gin vao.
COMPOUND TRIGGER (tuy chon): Dung dé khai bdo mot trigger hdn hgp gom nhic¢u phan

thuc thi tai cic thoi diém khac nhau trong ciing mét khéi trigger (chi c6 trong Oracle).
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« FOLLOW <tén_ trigger2> (tuy chon): Chi dinh thit tu thuc thi trigger néu c6 nhiéu trigger
cung loai trén cuing mét bang. Trigger hién tai sé thuyc thi sau <tén_trigger2>.

« ENABLE / DISABLE (tuy chon): ENABLE dé bat trigger ngay sau khi tao; DISABLE dé tao
nhung chwa kich hoat trigger.

« REFERENCING: Cho phép gan tén khac cho céc gia tri trude (OLD) va sau (NEW) cta cot di
liéu, dung trong row-level trigger. Vi du:
— OLD.salary: gia tri luong cii trude khi cap nhat.
— NEW.salary: gia tri luong mdi sau khi cap nhéat.

« FOR EACH ROW (tuy chon): Néu c6, trigger sé chay mot lan cho mdi dong bi 4nh hudng
(row-level). Néu khong cé, trigger chi chay mot 1an cho toan bo cau 1énh (statement-level).

« WHEN (<diéu_ kién>) (tuy chon): Di¢u kién logic dé trigger dugc kich hoat. Dicu kién nay
chi 4p dung cho row-level trigger.

« DECLARE - BEGIN - EXCEPTION - END: Khéi PL/SQL xit Iy logic trigger:

— DECLARE: khai bdo bién.
— BEGIN ... END: n6i dung thyc thi chinh.
— EXCEPTION: xtt Iy ngoai 1& néu c6 16i.

3 X ly ngoai 1é trong Trigger (EXCEPTION)

Trong trigger, phan EXCEPTION ding dé bt va xit 1y 15i x4y ra trong qué trinh thuc thi trigger. Dicu
nay giup tranh viéc chuong trinh bi ding dot ngdt va cho phép thuc hién cdc hanh dong nhu ghi log
hodc thong bao 16i ro rang.

Cau truc co ban

1 BEGIN

-- Cac cau lenh chinh

3 EXCEPTION

4 WHEN <ten_loi> THEN

5 -- Xu 1y loi cu the

6 WHEN OTHERS THEN

7 -- Xu ly moi loi cu the
8 END;

N

Code Listing 3: Khéi EXCEPTION trong trigger

Y nghia
« Gitip chuong trinh khéng bi dirng d6t ngdt néu c6 16i xay ra.
« Cho phép ghi lai 16i hodc thuc hién cdc hanh dong thay thé.

e Xit Iy céc tinh hudng ngoai dy doan, ddm bio hé théng hoat dong én dinh.
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Vi du minh hoa

CREATE OR REPLACE TRIGGER check_salary
BEFORE UPDATE ON employees

3 FOR EACH ROW

BEGIN
IF :NEW.salary > 10000 THEN
RAISE_APPLICATION_ERROR(-20001, 'Muc luong vuot qua gioi han!');
END IF;
EXCEPTION
WHEN OTHERS THEN
INSERT INTO error_log(msg, log_date)
VALUES (SQLERRM, SYSDATE);
END;

Code Listing 4: Vi du vé xit 1y ngoai 1é trong trigger

Giai thich
e« RAISE_APPLICATION_ERROR: Tao ra 16i tity chinh v6i ma va thong bdo cu thé.
o WHEN OTHERS: Bit moi 16i khéng duge chi dinh cu thé.
« SQLERRM: Tr3 vé thong diép 16i da xay ra.
o Trong vi du, thay vi dé 16i lam dimg hé thdng, trigger sé ghi 16i vao bang error_log dé theo

doi va xtt 1y sau.

4 INSTEAD OF Trigger
1 Khai niém
INSTEAD OF Trigger 1a mot loai trigger diac biét trong co s6 dit liéu, thuong dude sit dung cho
VIEW (khung nhin) — dic biét 1a cic view khong thé cap nhat truc tiép. Khi ngusi dung thuc
hién thao t4c INSERT, UPDATE, hoic DELETE trén view, thay vi hé théng xt 1 thao tdc d6, INSTEAD OF
Trigger sé dudc kich hoat va thuc hién phan hanh dong thay thé da dugc 1ap trinh.
2 Truong hgp st dung
INSTEAD OF Trigger thudng can thiét khi:
e View c6 cau triic phiic tap: chita JOIN, GROUP BY, DISTINCT, ho#ic UNION.
o Khong thé cap nhéat truc tiép do phu thudc nhiéu bang.
« Can kiém soét logic cheén /sita/xo04 dit lidu mot cdch tuy chinh.
3 Cach hoat dong
Khi ngudi dung goi lénh DML (INSERT, UPDATE, hoac DELETE) trén view:
1. Trigger loai INSTEAD OF dugc kich hoat.
2. Hanh dong DML ban dau bi thay thé hoan toan.

3. Phan than trigger s& xtt Iy logic thay thé.
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4 Vi du minh hoa

-- Tao view khong the cap nhat truc tiep
CREATE VIEW emp_dept_view AS

SELECT e.emp_id, e.name, d.dept_name

FROM employees e

JOIN departments d ON e.dept_id = d.dept_id;

-- Tao trigger thay the INSERT
CREATE OR REPLACE TRIGGER trg_emp_dept_insert
INSTEAD OF INSERT ON emp_dept_view
FOR EACH ROW
BEGIN
INSERT INTO employees (emp_id, name, dept_id)
VALUES (
:NEW.emp_id,
:NEW.name,
(SELECT dept_id FROM departments
WHERE dept_name = :NEW.dept_name)
);
END;

Code Listing 5: Tao INSTEAD OF Trigger cho view
Ngudi dung cé thé thuc hién:

INSERT INTO emp_dept_view (emp_id, name, dept_name)
VALUES (101, 'An', 'IT');

Khi d6, trigger sé thay ngudsi dung chén dit liéu vao bang employees véi dept_id duge dnh xa tu
dept_name.

5 Lgi ich

Lgi ich Mb ta

Cho phép thao tdc DML trén view phiic tap | View c6 JOIN, GROUP BY van cé thé cap nhit gidn tiép
qua trigger.

Tach logic x 1y Kiém soét ro rang cach dit liéu dude chen, sta, xod
vao bang gbc.
bam béo toan ven dit liéu Cé theé bo sung kiém tra rang budc trude khi thue hién

thay d6i dit liéu thuc.

5 Vi du viéc trién khai quy tic nghiép vu (business rule) bing trigger

Quy tic nghiép vu:
Khong cho phép x6a khich hang néu ho con don hang dang xtt Iy (chua giao hang).

CREATE OR REPLACE TRIGGER trg_prevent_customer_delete
BEFORE DELETE ON customers
FOR EACH ROW
DECLARE

v_count NUMBER;
BEGIN

SELECT COUNT (*) INTO v_count

FROM orders

WHERE customer_id = :0LD.customer_id

AND status != 'Da giao';
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12 IF v_count > 0 THEN

13 RAISE_APPLICATION_ERROR (-20002,

14 'Khong the xoa khach hang vi con don hang chua giao.');
15 END IF;

Code Listing 6: Trigger kiém tra trang thai don hang trude khi x6a khach hang

Giai thich:

« BEFORE DELETE ON customers: Trigger dugc kich hoat trugc khi thuc hién thao tac x6a
trén bang customers.

« FOR EACH ROW: Ap dung cho ting ban ghi bi x6a.
+ v_count: Bién dung dé dém sb lugng don hang chua giao ctia khich hang.

« RAISE_APPLICATION_ERROR: Gay ra 16i dé ngin khong cho thao téc xéa tiép tuc néu con don hang
chua giao.

Y nghia thyc tién:

« Dam bio khong lam mat dit liéu khich hang khi cidc don hang ctia ho van dang trong qué trinh
xu ly.

e Duy tri tinh toan ven nghiép vu tai tang co s dit liéu, tang do an toan cho hé théng.
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Phan 7: Recursive

1. Pit vAn dé — Khi dir liéu tu tham chiéu chinh né

( )

Gia st ban quan 1y dit liéu nhan sy trong mot cong ty. Moi nhan vién ¢é mot ngudi quan 1y truc
tiép (trit CEO), va thong tin nay duge luu trong cting mot bang nhu sau:

CREATE TABLE employees (
employee_id INT PRIMARY KEY,
employee_name VARCHAR(100),
manager_id INT -- NULL neu la CEO

= W N =

5 )

Dt liéu mau:

INSERT INTO employees (employee_id, employee_name, manager_id) VALUES
(1, 'Alice (CEO0)', NULL),

(2, 'Bob', 1),

(3, 'Charlie', NULL),

(4, 'David', 2),

s (5, 'Eve', 2),

(6, 'Frank', 3);

ot & W N~

]

Lam sao truy van ra toan bo nhitng nhan vién do CEO quan 1y — ké ci truc tiép va gian tiép?
\ J

Giai phap: Ding CTE dé quy dé duyét theo ciu triic phan cip clia bang.
2. CTE dé quy la gi?

Common Table Expression (CTE) 13 mo6t khéi truy vin tam, thudng dé chia nho truy van
phtic tap. CTE dé quy 1a loai CTE tu goi lai chinh né, gitip duyét qua dit liéu phan cap.
CAu tric gom 2 phan:

e Anchor Member: truy van goc (CEO)

« Recursive Member: phan truy van goi lai CTE

3. Vi du — Tim cip dudi ciia CEO

CAu tric bang:

CREATE TABLE employees (
employee_id INT PRIMARY KEY,
employee_name VARCHAR(100),
manager_id INT

) 8
Truy vin CTE dé quy:

WITH RECURSIVE subordinates AS (
-- Anchor member
SELECT employee_id, employee_name, manager_id
FROM employees
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5 WHERE employee_name = 'Alice (CEO)'
7 UNION ALL

9 -- Recursive member

10 SELECT e.employee_id, e.employee_name, e.manager_id

11 FROM employees e

12 JOIN subordinates s ON e.manager_id
13 )

14 SELECT * FROM subordinates;

Két qua: Liét ké toan bo nhan vién do Alice quan 1y, ké ca truc tiép va gian tiép.

= s.employee_id

4. Phén tich theo vong lip truy van

Goi két qua mdi vong lap 1a T,. Dudi day 1a caich CTE truy van dit liéu theo ting vong:

Vong 1 (Anchor Member):

Ty = {(1, 'Alice (CED)' ,NULL)}

Truy van khéi tao v6i ngusi dimg dau 1a Alice.

e« Vong 2:

LAy nhan vién c6 manager_id = 1 — tiic 1a cAp dudi tryc tiép clia Alice.

e Vong 3:

Ty = {(2, 'Bob', 1)}

Ty = {(4, 'David’,2), (5, 'Eve',2)}

Lay cap dudi truc tiép ctia Bob.

e Vong 4:

Khong con nhan vién nao quan 1y béi David hoic Eve. Truy van ding lai.

T3 =0

CTE sé tu dong dung khi vong lap khong tao ra thém ban ghi mdéi.

5. Két qua cubi cung

employee__id

employee_ name

manager__id

1

2
4
5

Alice (CEO)
Bob
David
Eve

NULL
1
2
2

Toan bé cdy to chite phia dudi Alice (CEO) da dugc truy van thong qua CTE dé quy.
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6. Céac 16i sai thuong gap

WITH RECURSIVE Subordinates AS (
-- Phdn Neo
SELECT employee_id, employee_name, manager_id
FROM employees
WHERE employee_name = 'Alice (CEC

(Anchor Member)

UNION ALL

Phéin D& quy (Recursive Member)
SELECT e.employee_id, e.employee_name, e.manager_id
FROM employees e
INNER JOIN Subordinates s |ON e.manager_id = s.employee_id

)
SELECT = FROM Suhnrdinates;l

WITH RECURSIVE Subordinates AS (
SELECT employee_id, employee_name, manager_id
FROM employees
WHERE manager_id IS NULL

UNION ALL
SELECT e.employee_id, e.employee_name, e.manager_id

FROM employees e
INNER JOIN Subordinates s +N e.employee_id = s.manager_id

)
SELECT % FROM Subordinates;

WITH RECURSIVE Subordinates AS (
SELECT employee_id, employee_name, manager_id
FROK enployees
WHERE employee_name = '/ (cE0)*

UNION ALL

SELECT e.employee_id, e.employee_name, e.manager_id

FROM employees e

INNER JOIN Subordinates s ON e.manager_id = s.employee_id
1
SELECT = FROM Subordinat

Enployee_1t enployee,

eaployees WHERE employee_name =

WITH RECURSIVE Subordinates AS (
SELECT employee_id, employee_name, manager_id
FREM-emptoyees

WHERE manager_id = 1 -- Gid sir employee_id cua Alice 13 1

UNION ALL

SELECT e.employee_id, e.employee_name, e.manager_id

FROM employees e

INNER JOIN Subordinates s ON e.manager_id = s.employee_id
)
SELECT * FROM Subordinates;

( Y
Sai JOIN:

1 -- Sai:

> ON e.employee_id = s.manager_id

3 —- Dung:

4 ON e.manager_id = s.employee_id
Sai Anchor: WHERE manager_id IS NULL (liy nhiéu hon mét ngudi)
Hardcode ID: Dung employee_id = 1 thay vi loc theo tén nhan vién

. J

1 WITH RECURSIVE Subordinates AS (

2 SELECT employee_id, employee_name,
3 FROM employees

4 WHERE employee_name = 'Alice (CEO0)'
6 UNION ALL

8 SELECT e.employee_id,
9 FROM employees e

e.employee_name,

11 )
12 SELECT * FROM Subordinates;

manager_id

10 INNER JOIN Subordinates s ON e.manager_id =

e.manager_id

s.employee_id

Ung dung

e Cay thu muc

o Cay menu website

« Cau truy van phan téng cuc

« Dong day chu trinh trong do thi
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8. Tong két

( A

CTE dé quy gitp truy van cau tric phan cip linh hoat

Can xéac dinh r6 Anchor Member va Recursive Member

Dimg JOIN ding chiéu tham chiéu

Tranh hardcode ID — hay loc theo logic linh hoat
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