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Phan | — Hwéng dan str dung bai giang Ve mye lue

Tai lieu hwéng dan st dung bai giang khoa SQL (10 buédi, 30 gi®) trén Codelab: doc bai gidng, xem slide, chay thiy

vi du trén trinh duyét va ndp bai tap cham ty dong.

Dia chi: https://codelab.ai.vn/codelab/subjects/sql

1. Bat dau

1. M& dia chi trén va bAm Bat dau hoc — Bubi 1, hodc chon mét budi trong Lo trinh 10 bubi.

2. Dang nhap dé lwu tién d6 va nop bai (dang nhap mét 1an ctia don vi néu cd, Google hodc email). Ban van

doc bai va bAm Chay thir dwoc khi chwa déng nhap.

3. Cong cu chinh cla khéa |a SQL Server + SSMS. Phan Thwe hanh trén Windows & cudi Budi 1 huwéng dan

tirng budc cai dat; lam truéc budi hoc dau tién néu cé thé.

2. Cach swr dung tai liéu bai giang

Mbi budi hoc 1& mét trang. Cach hoc méi budi:

1. Doc muc tiéu va ban doé budi hoc dé biét sé hoc gi va thoi gian danh cho tirng phan.
2. Poc bai giang theo thir tw cac muc (dung muc luc cudn bén canh dé& nhay muc). V&i méi vi du SQL, bdm

Chay thir d& xem két qua, rdi stra cau lénh va chay lai dé hiéu.

3. Lam ngay khung Thwc hanh xuét hién sau mdi phan ly thuyét, rdi méi doc tiép.

4. Cudi budi: doc Sai Idm thuong gap va Tém tat, 1am nét cac bai con lai trong danh sach Bai tap thuc hanh

cta budi.

5. Lam lai trén may cua ban theo phan Thuc hanh trén Windows & cudi budi, @& quen véi cong cu that.
6. Can doc ngoai tuyén thi bAm & Tai PDF / In, ho&c dung ban PDF day du cla khoa.

Cac thanh phan ctia mét budi hoc:

Thanh phan
Muc tiéu va ban dé budi hoc
Bai giang

Vi du SQL cé nut Chay tho

Khung Thwec hanh

Sai Iam thwong gép, Tém tat, Goi y m&

rong
Thwe hanh trén Windows

Bai tap thwc hanh cua budi

Dung dé
Biét sé& hoc gi, thdi gian danh cho ly thuyét va thuc hanh
Muc luc cudn bén canh, hop Lwu y / Meo / Canh bao, so db di¥ liéu minh hoa

BAm dé chay ngay, xem bang két qua; chon SQL Server hodc MySQL néu khéi
c6 ca hai

Bai tap xen ké trong bai gidng; bAm vao dé& mé dé va nop bai

On lai cudi budi

Cac thao tac trén SSMS danh cho budi d6 (Iam tai may clia ban)

Danh sach day dud bai cta budi


https://codelab.ai.vn/codelab/subjects/sql

Méi budi c6 nut ™ Trinh chiéu (xem slide; phim «—/— chuyén slide, F toan man hinh, Esc thoat) va & Tai PDF /
In d& lwu bai gidng thanh PDF. Nut 2 Céng cu mé san choi SQL, bang cu phap, lwoc db va tab Div liéu & tai veé.

3. Lam va nop bai

1. M& bai, doc dé, xem bang di liéu lién quan va vi du mau.

2. Chon ngén ngi» SQL Server (T-SQL) (khuyén nghi) hodc MySQL.

3. Viét 16i gidi (ding mot cau SELECT trir khi d& néi khac), bAm Chay thir dé xem két qua roi Nop bai.

4. Hé thdng chay bai cGia ban trén nhiéu bé dir liéu khac nhau (c6 NULL, gia tri bién...) va so khép tirng
dong voi dap an: dung th tw cét, dung th tw dong theo ORDER BY , khdng in tén cbét.

Quy wéc can nhé:

« "Hom nay" ctia di¥ liéu 14 2026-09-25: dung ngay cb dinh nay, khéng dung GETDATE() / NOW() trong l&i
giai.

« Viét dung chir hoa/thuwdng cla tén bang va cot ( Customers , MarketPrices ...).

« Dung viét cirng két qua theo dir liéu mau (vi du WHERE customer_id IN (2, 4, 5) ): bd di liéu an sé
lam l&i gidi sai.

« Bai T-SQL tao procedure/trigger/view can dong GO & dau script.

4. Tién dd va hoan thanh khéa

« Trang khoa hoc hién Tién dé cua ban (sb bai da dat trén téng sb).

« Hoan thanh khéa: giai dwoc it nhat 70% sb bai thwe hanh. Khi d diéu kién, bAm cép gidy xac nhan (cé
ma4, kiém tra dwoc tryc tuyén).

« Bai dat khi ndp ding toan bo bo dir liéu; néu sai, doc théng bao két qua, stra va ndp lai khéng gidi han.

5. Tai liéu b6 sung

« Tailiéu & hwéng dan cai dat méi trwdng: https://codelab.ai.vn/codelab/courses/sql/tai-lieu (tai bd dir liéu
mau cho SQL Server, MySQL, PostgreSQL, SQLite).


https://codelab.ai.vn/codelab/courses/sql/tai-lieu

Phan Il — Néi dung bai giang

Mu®i budi hoc theo thir tw. Céac vi du SQL trong ban nay khéng cé nat Chay thiy; hay 1am trén trang truc tuyén
hoac trén may cua ban.



Bubi 1 — Gi&i thiéu SQL va cau tric cau lénh SELECT co’

bén Vé muc luc

Chao mirng cac anh chi dén va&i bubi dau tién cha khoa dao tao SQL. Trong 3 gio tdi ching ta sé di tlr cau hoi
"SQL la gi?" dén viéc tw viét dwoc nhivng truy van loc va sap xép dir liéu khach hang, tai khoan, Iénh giao dich —
dung loai yéu cadu ma bo phan IT, phan tich va back-office ctia mot cong ty chirng khoan gap héng ngay: "cho t6i
danh séch tai khoan sé dw I6n", "khach hang nao chwa cé email dé givi théng bao?", "lénh ban nao khép gén
day?".

Cach hoc ctia khoa: hoc dén dau lam dén d6. Sau mbi phan ly thuyét ngén sé cé khung Thwe hanh ngay tai ché;
cac vi du SQL trong bai cé nut Chay thir d& ban tw bAm xem két qua trén bo dir liéu mau.

Muc tiéu budi hoc

Sau budi nay ban c6 thé:

» Gidi thich SQL la gi, cac khai niém Database, Table, Row, Column va vai tro clia SQL trong céng ty chirng
khoan.

« Doc hiéu ciu tric bo dir lieu mau cua khoa hoc (Customers, Accounts, Securities, MarketPrices, Orders,
Trades, Portfolio, CustomerStats, AuditLog) va cac quan hé gitra chung.

 Viétcaulénh SELECT ... FROM ... , d&tbi danh cot va loai tring bdng DISTINCT .

 Loc di¥ liéu bAng WHERE véi cac toan tlr so sanh, AND / OR / NOT (dung d6 wu tién), LIKE , IN,

BETWEEN , IS NULL .
« Sé&p xép két qua v&i ORDER BY (ASC/DESC, nhiéu cot, thir tw wu tién).
« Chay va nop bai SQL trén Codelab bédng SQL Server (T-SQL) hoac MySQL.



Phan No6i dung Hinh thirc Th&i
lwong
1 SQL la gi, vai trd, cac hé quan tri CSDL Ly thuyét 12 phut
2-3 B di¥ liéu mAu, cong cu, cach ndp bai trén Ly thuyét + demo 13 phut
Codelab
4 CAu tric SELECT , bi danh, DISTINCT + bai 1.1 7 phut ly thuyét + 18 phut thuc hanh 25 phut
5.1- FROM , WHERE , so sanh, AND / OR / NOT + bai 8 phut ly thuyét + 27 phut thwc hanh 35 phuat
5.3 1.2
5.4— LIKE , IN, BETWEEN , NULL + bai1.3 8 phut ly thuyét + 34 phut thuc hanh 42 phut
5.5
6 ORDER BY + bai 1.4 8 phut ly thuyét + 36 phut thwc hanh 44 phut
7-9 Ap dung nghiép vu, sai lam thuwdng gap, tom tat, Thwc hanh + thdo luan (lam lai bai kho, doi 9 phat
chira bai, Q&A chéo chira bai)
Téng ~56 phut ly thuyét + demo, ~124 phut thuc 180 phut

hanh (~69%)

1. SQL la gi? Tai sao can hoc SQL?

SQL (Structured Query Language) la ngoén ngir chuan dé héi va thao tac div liéu trong co s& di¥ liéu quan hé.

2 n

Ban khong can chi cho may "lam thé nao" (duyét tirng dong, so sanh tirng 6); ban chi mé ta "mudn lay di liéu gi",

hé quan tri tw tim cach nhanh nhét.

Vi du nghiép vu: cudi ngay, phong Quan ly rdi ro can danh sach tai khoan ky quy c6 sbé dw dwdi nguéng.
Vé&i Excel, ban phai mé file, loc, sao chép thii cong mdi ngay. Vé&i SQL, mét cau lénh 3 dong chay trén div
liéu that, lubn méi nhat, va tai st dung dwoc méi ngay.

1.1. Bon khai niém nén tang

Khai niém Y nghia Vi du trong céng ty chirng khoan

Database (co s& dir Noi lwu toan bd div liéu ctia mét hé théng CSDL hnx_securities cua khoa hoc

lieu)

Table (bang) Mot tap hop dir liéu ciing cha d&, gidng moét trang tinh Customers (khach hang), Orders
Excel (Iénh)

Row (hang, ban ghi) Mat ddi twong cu thé trong bang Khéach hang "Nguyen Van An"

Column (cét, trudng) Mot thudc tinh ctia déi twong, cé kidu di liéu cb dinh full_name , city, birth_date

Hinh dung bang Customers nhw sau (mdi dong ngang la méot khach hang, mdi cét doc 1a mét thudc tinh):



customer_id full_name customer_type

1 Nguyen Van An INDIVIDUAL
2 Tran Thi Binh INDIVIDUAL
31 Ngan Hang TMCP Dau Tu Viet INSTITUTION

1.2. Vai tro cua SQL trong cong ty chirng khoan

city
Ha Noi
Da Nang

TP.HCM

« Bao cao: sb lwong tai khodn mé& mai trong thang, tbng gia tri khép 1énh theo ma, béo céo glri S& giao dich.

« Phan tich: nhém khach hang theo thanh phd/dd tudi, ma cé phiéu dwoc giao dich nhidéu nhat, hiéu qua tirng

kénh gioi thiéu.

« Kiém soat rui ro: tai khoan margin c6 sé dw thap, I&nh b4t thwong vé khdi lwong, khach hang bi khéa van

phat sinh 1énh.

« Van hanh/IT: dbi soat dir liéu gitra cac hé théng, kiém tra di¥ liéu sau khi nang cép, stra di liéu 16i co kiém

soat.

1.3. Cac hé quan tri CSDL phd bién

Hé quan tri Nha cung cap Ghi chu

SQL Server Microsoft Cong cu chinh th&rc cia khoa hoc (ngdn nglr T-SQL, cong cu SSMS)
MySQL Oracle (m& ngudn mé) Phwong an thr hai clia khda hoc

PostgreSQL Cong ddng Ma ngudn mé&, manh vé chuin SQL

Oracle Database ~ Oracle Phé bién & hé théng 16i ctia ngan hang/chirng khoan 16n (ngdn ngir PL/SQL)

T4t c& déu noi "SQL" va khoang 80% cu phap giéng nhau. Phan khac biét (thwéng 1a ham va céach gigi han sb

dong) sé& dwoc danh ddu SQL Server / MySQL trong bai giang.

SQL Server vs MySQL: moi bai tap ctia khda hoc déu phai chay dung trén ca hai hé, nén khi hoc hay wu
tién ca phap chung. Céng cu théng nhéat & 16p la SQL Server + SSMS; MySQL la phwong an thay thé khi

ban khong cai dwgc SQL Server. Khi gap cu phap riéng, bai gidng ludn cho ca hai phién ban.

1.4. SQL goém nhirng nhém Iénh nao?

Cau Iénh SQL chia thanh cac nhém theo muc dich. Khoéa hoc di tir "doc" dén "ghi":

Nhém Viét tat Lénh tiéu biéu

Truy van d liéu DQL SELECT

Thao tac dir liéu DML INSERT , UPDATE , DELETE
Dinh nghfa c4u tric DDL CREATE , ALTER , DROP

Diéu khién giao dich TCL COMMIT , ROLLBACK

Hoc & budi

1-5,8



Budi hém nay chi dung SELECT —lIénh chi doc, khong lam thay dbi dir liéu, nén ban cé thé thir thoai mai ma
khoéng so héng gi.
2. BoO dir liéu mau cua khéa hoc

Toan bd khéa dung chung mét CSDL chirng khodn nhé tén hnx_securities . Trén Codelab, méi lAn chay bai, hé
thdng nap lai dung bo dir liéu nay (ban sao riéng cla ban, thodi mai UPDATE / DELETE & cac budi sau ma khéng
anh hwéng ai). DI liéu khéng dau (Ha Noi, Nguyen Van An...) dé tranh 16i ma héa gitra hai hé. "Hém nay" ctia bo
di¥ liéu cé dinh la 2026-09-25 — cac bai chAm khong dung GETDATE() / NOW() .

Lwu y: MySQL trén Linux phan biét chi* hoa/thwéng & tén bang: ludn viét ding Customers , Accounts ,

MarketPrices ... nhw bén duwdi.

2.1. Btrc tranh tong thé

Trwdce khi di vao tivng cot, hdy nhin toan canh: 9 bang ndi véi nhau nhw thé ndo. Hinh dwéi la s d6 quan hé (ER)
ctia b6 dir liéu.

Hinh minh hoa: So' dé ER cta bo di¥ liéu mau (xem hinh dong trén trang bai gidng truc tuyén).
Cach doc hinh: méi khung 1a mét bang; cac dwdng néi la khéa ngoai — cot cia bang nay tré vé khoa chinh cla
bang kia. Bi theo dwéng néi tir trai sang phai 1a di theo dong nghiép vu: mot khach hang mé nhiéu tai khoan, mdi

tai khoan d&t nhiéu 1énh, méi I1énh khép thanh moét hay nhiéu giao dich (Trades). Securities |a danh muc ma,
dwoc Orders, Trades , Portfolio, MarketPrices tham chiéu qua cot symbol .

2.2. Chi tiét tirng bang

Customers — khach hang (40 dong: 30 ca nhan INDIVIDUAL , 10 t6 chtvc INSTITUTION )



Cot
customer_id
customer_code
full_name
customer_type
birth_date
city
phone

email

status
created_date

referrer_id

Kiéu

INT

NVARCHAR(10)
NVARCHAR(120)
NVARCHAR(12)
DATE, cho phép NULL
NVARCHAR(30)
NVARCHAR(20)

NVARCHAR(100), cho phép
NULL

NVARCHAR(10)
DATE

INT, cho phép NULL

Ghi chu

Khéa chinh (PK)

M4 khach hang, duy nhét, dang KH100007
Ho tén (ca nhan) hodc tén té chirc

INDIVIDUAL (canhan)/ INSTITUTION (tb chirc)

Ngay sinh; NULL véi té chirc

Ha Noi, TP.HCM , Da Nang , Hai Phong, Can Tho

Sé dién thoai

Mét s khach hang chwa cé email (NULL)

ACTIVE / INACTIVE / NEW

Ngay mé hé so

Khoa ngoai (FK) t&¢i Customers.customer_id — ngudi gidi

thiéu

Accounts — tai khoan giao dich (93 dong; mot khach hang cé 1—4 tai khoan)

Cot
account_id
customer_id
account_no
account_type
balance
opened_date

status

Kiéu

INT

INT
NVARCHAR(10)
NVARCHAR(10)
DECIMAL(18,2)
DATE

NVARCHAR(10)

Securities — danh muc cé phiéu (12 ma)

Cot
symbol
company_name
exchange
sector
listed_date

par_value

Kiéu
NVARCHAR(10)
NVARCHAR(150)
NVARCHAR(10)
NVARCHAR(60)
DATE

INT

Ghi chu

PK

FK — Customers.customer_id
Sé tai khoan, duy nhét, dang ACC00001

CASH (tién mat) / MARGIN (ky quy)

Sé dw tién (ddng)
Ngay mé tai khoan

ACTIVE / CLOSED

Ghi chu

PK — ma ching khoan (FPT, VCB, HPG...)

Tén cong ty

San: HOSE / HNX
Nganh

Ngay niém yét

Ménh gi4 (10.000 d)



MarketPrices — gia thi trwdng theo phién (120 dong = 12 ma x 10 phién, 14/09-25/09/2026)

Cot

symbol , trade_date

open_price , high_price , low_price ,

close_price

volume

Orders — 1énh dat (120 dong)

Cot
order_id
account_id
symbol
side
order_type

quantity ,

price
order_date

status

Cac bang con lai

Bang

Trades (86 dong)

Portfolio (209 dong)

CustomersStats (40
dong)

AuditLog

Kiéu

INT

INT
NVARCHAR(10)
NVARCHAR(4)
NVARCHAR(2)

INT,
DECIMAL(12,2)

DATE

NVARCHAR(10)

NGi dung

Céc lan khop lénh

Danh muc nam gi

Théng ké giao dich
theo khach hang

Nhat ky déi trang
thai khach hang

2.3. Cac quan hé giira bang

Kiéu Ghi chua
NVARCHAR(10), PK gém hai cot; symbol 1a FK —
DATE Securities

DECIMAL(12,2) Gia mé clra, cao nhét, thap nhat, dong ctra

BIGINT Khéi lwong khép trong phién

Ghi chu

PK

FK — Accounts.account_id

FK — Securities.symbol

BUY (mua)/ SELL (ban)

LO (lénh gi®i han)/ MP (Iénh thj trwong)

Khéi lwong, gia dat

Ngay dat

MATCHED (kh&p hét), PARTIAL (kh&p mét phan), PENDING (che khép),
CANCELLED (d& huy)

Cét chinh

trade_id (PK), order_id (FK — Orders), symbol (FK — Securities),
quantity , price, trade_date

PK gdbm account_id + symbol (déula FK), quantity (sé cb phiéu
dang gil), avg_cost (gia vén binh quan)

customer_id (PK, FK — Customers), total_trade_value ,

trade_count

log_id (PK, twtang), customer_id , old_status , new_status ,
changed_at . Tréng ban dau, sé& duoc trigger ghi vao & Budi 9

« Mot khach hang co nhiéu tai khoan ( Accounts.customer_id ).

« Mot tai khoan co nhiéu lénh ( Orders.account_id ); mot Iénh cé thé sinh ra nhiéu lan khép

( Trades.order_id ).



« Portfolio cho biét tai khoan nao dang gitr bao nhiéu c6 phiéu ma nao.
o Customers.referrer_id tré ngwoc lai chinh bang Customers (khach hang gi¢i thiéu khach hang).
e CustomerStats |a bangténg hop 1-1 v&i Customers .

Lwu y: viéc ghép nhiéu bang ( JOIN ) dwoc hoc & Budi 8. Cac budi dau chung ta l1am viéc trén mét bang
méi truy van. Do d6 cau héi kiéu "khach hang Ha Néi c¢é s6 dw > 50 triéu" (can cd Customers.city lan
Accounts.balance ) tam thdi dwoc chia thanh cac cau hdi trén tirng bang; & cudi bai c6 mot goi y mé rong.

Hay xem th&r ndi dung mét bang nhé nhat — danh muc 12 ma chirng khoan:

SELECT * FROM Securities ORDER BY symbol;

CEO Tap doan CEO HNX Bat dong san 2016-10-19 10000
FPT Tap doan FPT HOSE Cong nghe 2006-12-13 10000
HPG Tap doan Hoa Phat HOSE Thep 2007-11-15 10000
IDC Tong Cong ty IDICO HNX Ha tang khu cong nghiep 2016-12-16 10000
MBS Chung khoan MB HNX Chung khoan 2013-07-08 10000
(12 dong)

3. Cong cu va cach chay bai trén Codelab

3.1. Cong cu lam viéc

« SQL Server Management Studio (SSMS) — céng cu chinh thirc clia khoa (cach cai dat & phan Thuc hanh
trén Windows cudi budi nay). Két ni t&i server, chon database hnx_securities trong hdp tha xubng &
thanh cong cu (hodc gd USE hnx_securities; ), bAm New Query, gé cau lénh, boi den rdi nhan F5 (hodc
nat Execute). Két qua hién & lwdi Results phia dudi.

« MySQL Workbench — cdng cu twong dwong cho MySQL: mé tab SQL, nhan Ctrl+Enter dé chay cau Iénh
tai vi tri con tré.

« DBeaver — cdng cu mién phi két néi dwoc ca SQL Server, MySQL, PostgreSQL, Oracle; ciing chay béng
Ctri+Enter.

Meo: trong I&p, moi ngwdi diing chung SSMS dé kham pha di¥ liéu (chudt phai bang — xem 100 dong dau;
m& nhanh Columns dé xem kiéu di liéu), con bai tap dwoc ndp trén Codelab.

3.2. Cach chay va nép bai trén Codelab

1. M& bai, doc d&, xem bang di liéu lién quan va vi du mau (di liéu gbc cung két qué mong doi).

2. Chon ngdn nglr SQL Server (T-SQL) hoac MySQL & 6 chon ngdn nglr. Bai nao ciing c6 I&i gidi cho ca hai;
chon hé ban dang hoc.

3. Viét dang mét cau lénh SELECT tra vé két qua can tim (cac budi sau c6 bai chi cAn INSERT/UPDATE/... ,
dé sé noi rd).



4. BAm Nép bai. Codelab chay cau lénh cla ban trén nhiéu bé dir liéu khac nhau (di¥ liéu gbc va cac bién
thé c6 thém/sira dong, c6 NULL, cé gia tri dung bién...). Két qua duoc so khép véi dap an theo tirng
dong.

Vi so khép theo dong nén hay cha y:

o Th tw cét ding nhw dé, thir tw dong dung nhw yéu cdu ORDER BY .
« Két qua khong in tén cét, gia tri phan tach bang ky tw TAB, NULL inla NULL , s6 tién DECIMAL in dd 2
chi s thap phan ( 150000000.00 ), ngay in yyyy-mm—dd .

Canh bao: dirng viét cirng két qua theo dir liéu gbc (vi du WHERE customer_id IN (2, 4, 5) khidé hoi
"s6 dw > 100 triéu"): cac bo dir liéu an sé lam loi gidi nhw vay sai.

4. Cau tric co’ ban cua cau lénh SELECT
4.1. Cu phap ti thiéu

SELECT c6t_1, cot_2,
FROM tén_bang;

e SELECT chon cét ndo dwoc hién thi (phép chiéu).

« FROM chon bang lay di liéu.

o D4u ; kétthuc cau lénh (T-SQL khéng bat budc nhwng nén viét; MySQL can khi cé nhiéu cau I&nh).

« T khoa SQL khong phan biét hoa/thwdng; quy wéc clia khoa: tir khéa VIET HOA, tén bang/cot gil ding
nhw trong so dé.

+ Chuthich: — ghi cht mot dong hodc /% ghi chd nhiéu dong */ (ca hai hé déu hiéu). Hay ghi chu
y dinh cho cau Iénh phurc tap.

Vi du — tén va thanh phé cta khach hang:
SELECT customer_id, full_name, city

FROM Customers
ORDER BY customer_id;

1 Nguyen Van An Ha Noi

2 Tran Thi Binh Da Nang

3 Le Van Cuong Ha Noi

4 Pham Thi Dung Ha Noi

5 Hoang Van Em Ha Noi
(40 dong)

DAu * |4y tat ca cot (nhw vidu SELECT * FROM Securities & muc 2)— tién d& kham pha div liéu, nhung
khéng nén duing trong bao caol/trng dung that: thir tw cot va sb cot ¢ thé ddi khi bang thay dbi, va lay thira di
liéu.



4.2. Bi danh coét va loai trung

Bi danh cot véi AS dbi tén cot hién thi (rat hivu ich khi lam bao céo):

SELECT full_name AS ten_khach_hang, city AS thanh_pho
FROM Customers

WHERE customer_id <= 3

ORDER BY customer_id;

Nguyen Van An  Ha Noi
Tran Thi Binh  Da Nang
Le Van Cuong Ha Noi

Loai trung v&i DISTINCT : cd bao nhiéu khach hang khac nhau sé& hiru tai khoan trén 100 triéu, mdi khach hang
chi k& mot l1an:

SELECT DISTINCT customer_id
FROM Accounts

WHERE balance > 100000000
ORDER BY customer_id;

N o o AN

(27 dong)

Khoéng cé DISTINCT , khach hang cé 3 tai khodn I&n s& xuat hién 3 14n. DISTINCT ap dung cho ca bé cot liét ké
sau nd: SELECT DISTINCT city, customer_type ... loaitrung theo cap gia tri.

Meo: cot bi danh c6 khodng trang phai d&t trong ngodc — [Ten cot] (SQL Server) hodc “Ten cot’
(MySQL). Khéa hoc diing bi danh khéng d4u, cé gach dudi ( ten_khach_hang ) d& chay dwoc & ca hai hé.

4.3. Thir tw xtr ly logic cua mét cau SELECT

Cau Iénh duoc viét theo thir tw SELECT - FROM - WHERE - ORDER BY , nhwng hé quan tri hiéu va thwc hién
theo mot thir tw khac. Hinh dwéi 1a "ban dé" thr tw xt Iy logic — ban sé& quay lai né & moi budi sau nay.

Hinh minh hoa: Thi tw xt ly cia céu lénh SELECT (xem hinh déng trén trang bai gidng truc tuyén).
Céach doc hinh: di tir trén xuéng dwdi. FROM chon bang ngudn trwdc tién; WHERE gilr lai nhirng dong thda diéu

kién; SELECT chon cot (va dat bi danh); ORDER BY sap xép két qua cudi cung. Cac buéc GROUP BY , HAVING ,
TOP / LIMIT trong hinh sé dwoc hoc & Budi 2 — hién tai ban chi can nhé chiing nam & dau trong dong chay.



Hé qué thyc té cta thir tw nay:

o Bidanh dat & SELECT khéng dung dwoc trong WHERE vi WHERE chay tr/éc SELECT (luc dé bi danh
chwa tén tai). Ngwoc lai ORDER BY chay sau nén dung duoc bi danh.
e WHERE loai dong trwéec khi chon cét, nén loc sém gilp hé quan tri lam it viéc hon.

4.4. Loc dong dau tién véi WHERE

Chwa can hoc hét WHERE , ban d& co thé loc theo mét gia tri: thém WHERE cot = 'gid tri' githa FROM va
ORDER BY . Vi du — chi l&y khach hang té chirc:

SELECT customer_id, customer_code, full_name, city
FROM Customers

WHERE customer_type = 'INSTITUTION'

ORDER BY customer_id;

31 KH100217 Ngan Hang TMCP Dau Tu Viet TP.HCM
32 KH100224 Ngan Hang Nong Nghiep Phat Trien Ha Noi
33 KH100231 Cong ty TNHH Dau tu Minh Phat Ha Noi
34 KH100238 Quy Dau tu Bao Viet TP.HCM
35 KH100245 Cong ty CP Chung khoan An Binh Ha Noi
(10 dong)

Chubi dat trong nhay dorn, so sanh chubi mac dinh khéng phan biét hoa/thwéng trén ca hai hé. Muc 5 sé di sau
vao WHERE .

Thwe hanh: vira hoc xong SELECT , FROM , bi danh va mét diéu kién WHERE don gian, hay lam bai 1.1 dé 1ay
danh sach toan bo khach hang réi loc riéng nhém khach hang té chire.

« Bai 1.1 — Danh sach toan bd khach hang (d6 kho: dé)
 Bai 1.1 — Khach hang t6 chirc (d6 kho: dé)

5. Ménh d& FROM va WHERE

5.1. Chon bang dir liéu

Viéc dau tién khi gdp mot cau héi nghiép vu la chon ding bang:



Cau hoi Bang

Ai la khach hang, & dau, loai gi? Customers

Tai khoan nao, sé dv bao nhiéu? Accounts

Ma nao niém yét & san nao? Securities

Gia dong clra tirng phién? MarketPrices
Lénh mua/ban nao da dat, da khop? Orders , Trades

5.2. Loc dong vé&i WHERE va cac toan tir so sanh

WHERE chi gitr lai nhirtng dong thda diéu kién.

Toan tor Y nghia Vi du
= bang city = 'Ha Noi'
<> hoac != khac status <> 'ACTIVE'
<, > nhd hon, I&n hon balance > 100000000
<=, >= nhé hon/béng, 16n hon/bang quantity >= 1000
Lwu y: trong chudn SQL, "khac" viétla <> ; != ciing chay dwoc trén cd SQL Server va MySQL. Khoéa hoc

dung <> cho gon nhét quan.

Quy t&c viét gia tri:

« Chuéi va ngay dat trong ddu nhay don: 'Ha Noi' , '2026-09-25' (ngay dang yyyy-mm-dd chay dung
trén ca hai hé).
« Sb6 khong c6 nhay, khéng cé6 dau phan cach hang nghin: 100000000 , khong phai 100.000.000 hay
100,000,000 . Dé dé doc, nhé 100 triéu = 1 va 8 s6 0.

Vi du — tai khoan c6 s dw I&n hon 100 triéu:

SELECT account_id, customer_id, balance
FROM Accounts

WHERE balance > 100000000

ORDER BY account_id;

4 2 8600000000.00
8 4 230000000.00
4 1250000000.00
11 5 3400000000.00
12 6 780000000.00
. (46 dong)



Vi du — khach hang & Ha Noi (di liéu khéng dau nén viét 'Ha Noi' ), va khach hang mé hd so twv dau thang
9/2026:

SELECT customer_id, full_name, created_date
FROM Customers

WHERE created_date >= '2026-09-01'

ORDER BY created_date, customer_id;

19 Cao Van Yen 2026-09-14

12 Ly Thi Quynh 2026-09-19
5 Hoang Van Em 2026-09-23
26 Hoang Thi Huong 2026-09-23

SQL Server vs MySQL: so sanh chudi mac dinh khéng phan biét hoa/thwéng trén ca hai hé (collation
CI), nén 'ha noi' ciing khép 'Ha Noi' . Tuy vay hay viét ding hoa/thwérng nhw div liéu. Chudi Unicode
c6 dau trong SQL Server nén viét N'Ha Noi' (tiéntd N ); di liéu khoa hoc khong dau nén khéng can.

Sai lam thwong gap

Sai lam Hau qua Cach dung
city = Ha Noi (quén nhay) L&i cu phap city = 'Ha Noi'
city = "Ha Noi" (nhay kép) MySQL chép nhan, SQL Server hiéu 14 tén cot — 16 Ludn dung nhay don
city = 'Ha Noi' (co dau) Khéng ra dong nao vi di liéu khdng dau city = 'Ha Noi'
balance > 100.000.000 L&i cu phap/sai gia tri balance > 100000000

5.3. Két hop nhiéu diéu kién: AND, OR, NOT

Toan twr Dong dworc gilr khi...

A AND B ca hai diéu kién dung

A OR B it nhat mét diéu kién dung
NOT A diéu kién A sai

Vi du — khach hang ca nhan, dang hoat dong, & Ha Nai:

SELECT customer_id, full_name, city

FROM Customers

WHERE customer_type = 'INDIVIDUAL' AND status = 'ACTIVE' AND city = 'Ha Noi'
ORDER BY customer_id;



Nguyen Van An  Ha Noi
Le Van Cuong Ha Noi
Dang Van Khoa Ha Noi
Bui Thi Lan Ha Noi

10 Ngo Thi Nga Ha Noi

(12 dong)

0 N W R

Do wu tién: NOT — AND — OR. AND "dinh" ch&t hon OR, gibng phép nhan so v&i phép cong. Khi tron hai loai,
ludn dung ngodc dé thé hién y dinh. So sanh hai cau sau, cung nham tim tai khoan dang ACTIVE thudc loai
MARGIN hodc c6 sb du trén 1 ty:

—— SAI (thidu ngodc): hiéu 1a (ACTIVE va MARGIN) HOAC (sé du > 1 ty)
SELECT COUNT(*) AS so_tai_khoan FROM Accounts
WHERE status = 'ACTIVE' AND account_type = 'MARGIN' OR balance > 1000000000;
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—— DUNG: ACTIVE va (MARGIN hodc sb dv > 1 ty)
SELECT COUNT(x) AS so_tai_khoan FROM Accounts
WHERE status = 'ACTIVE' AND (account_type = 'MARGIN' OR balance > 1000000000);
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Chénh léch 1 dong chinh la tai khoan ACC00009 —loai MARGIN , sb dw 1,25 ty nhuwng da CLOSED - lot vao két
qua cla cau sai.

Canh bao: trong bao céo rii ro, mot tai khoan da déng van lot vao danh séach theo dai 1a loai sai s6t kho phat
hién vi cau lénh van chay "binh thwdng". Thiéu ngodc khéng bao 16i — né chi tra sai két qua.

NOT dao diéu kién: WHERE NOT city = 'Ha Noi' twong dwong WHERE city <> 'Ha Noi' . NOT hay dung
nhat & dang NOT IN, NOT LIKE , NOT BETWEEN , IS NOT NULL .

Thwe hanh: vira hoc xong WHERE , cac toan tl so sanh va AND / OR / NOT , hay lam bai 1.2 dé tim tai khoan sb
dw I&n, khach hang theo thanh phé va 1ap danh sach tai khodn can theo di (chu y ngoac!).

« Bai 1.2 — Tai khoan c6 sb dw trén 100 triéu (d6 kho: dé)
 Bai 1.2 — Khach hang & Ha Noi (d6 kho: dé)
« Bai 1.2 — Tai khoan can theo déi (AND/OR) (d6 khé: trung binh)

5.4. LIKE, IN, BETWEEN

LIKE — so khé&p mau chubi



Ky tw dai dién Y nghia
% chudi bat ky (ké ca réng)

diung moét ky tw

Mau Khép véi Khéng khép
'Nguyens' Nguyen Van An , Nguyen Thi Chi Tran Thi Binh
'Ngan Hang%' Ngan Hang TMCP Dau Tu Viet Quy Dau tu Bao Viet
'KH10002_" KH100021 , KH100028 KH100014 , KH100035
—— Ho Nguyen

SELECT customer_id, full_name FROM Customers WHERE full_name LIKE ‘Nguyen%' ORDER BY
customer_id;

1 Nguyen Van An
22 Nguyen Thi Chi

—— Tén khach hang cé chtra "Ngan Hang"
SELECT customer_id, full_name

FROM Customers

WHERE full_name LIKE 'SsNgan Hang%'
ORDER BY customer_id;

31 Ngan Hang TMCP Dau Tu Viet

32 Ngan Hang Nong Nghiep Phat Trien
37 Ngan Hang Quan Doi Mien Bac

40 Ngan Hang Ban Le Sai Gon

Lwu y: mau bat dau bang % ( 'sNgan Hang%' ) budc hé quan tri doc toan bang, khéng tan dung dworc chi
muc (Budi 10). V&i bang vai triéu dong hay can nhac. Mudn tim ding ky tw % hay _ thi phai "thoat"
(escape) — tinh huéng hiém, s& khéng gép trong khéa hoc.

SQL Server vs MySQL: SQL Server con hd tro Iop ky tw [...] trong LIKE ( LIKE '[NTI%' )ma MySQL
khoéng co — vi vay bai clia khoda dung OR thay vi l&p ky tuw.

IN — thudéc mot danh sach



SELECT customer_id, customer_code, full_name

FROM Customers

WHERE customer_code IN ('KH100007', 'KH100056', 'KH100224')
ORDER BY customer_code;

1 KH100007 Nguyen Van An
8 KH100056 Bui Thi Lan
32 KH100224 Ngan Hang Nong Nghiep Phat Trien

IN (a, b, c) twongdwong = a OR = b OR = ¢ nhwng gon hon nhiéu. Dang phd dinh NOT IN dung dé loai
trtr — vi du dém khach hang & tinh khac Ha Noi va TP.HCM:

SELECT COUNT(x) AS so_khach_hang_tinh_khac
FROM Customers
WHERE city NOT IN ('Ha Noi', 'TP.HCM');

11
BETWEEN - trong mét khoang, bao gém ca hai dau muat

SELECT customer_id, full_name, created_date

FROM Customers

WHERE created_date BETWEEN '2021-01-01' AND '2021-12-31'
ORDER BY created_date;

14 Phan Thi Thao  2021-02-21
32 Ngan Hang Nong Nghiep Phat Trien 2021-04-17
22 Nguyen Thi Chi 2021-05-30
1 Nguyen Van An 2021-06-29
(9 dong)

x BETWEEN a AND b = x >= a AND x <= b .Vé&ingay, a phainhd hon hodc bdng b (d&o nguoc sé khdng
cho dong nao). V&i NOT BETWEEN ta ldy phan ngoai khoang.

Canh bao: BETWEEN gdm ca hai dau — sb dw dung bang 100 triéu c¢6 thuéc BETWEEN 100000000 AND
500000000 , con > 100000000 thi khong. Khi d& noi "ty ... dén ..." (bao gébm) dung BETWEEN ; khi d& noi
"lén hon" (hdn) dung > .

5.5. NULL — gia tri "khéng biét"

NULL khéng phai sb 0 hay chudi réng; né nghia la "chwa cé / khéng xac dinh". &' bo div liéu: email cla 5 khach
hangla NULL , birth_date cuatd chircla NULL , referrer_id cla phan I&n khach hangla NULL .



Moi so sanh v&i NULL bdng =, <>, > ... déu khéng ding ciing khéng sai (két qua "khong biét"), va dong bi
loai. Can dung IS NULL / IS NOT NULL :

SELECT customer_id, full_name, email
FROM Customers

WHERE email IS NULL

ORDER BY customer_id;

6 Vu Thi Hoa NULL
12 Ly Thi Quynh NULL
18 Ha Thi Xuan NULL
24 Le Thi Giang NULL
30 Do Thi Nhung NULL

Bay kinh dién: so sanh = NULL khéng bao gi® cho dong ndo, va <> ciing loai luén cac dong NULL:

SELECT COUNT(x) AS so_dong FROM Customers WHERE email = NULL;

—— referrer_id <> 1: KHONG bao goém khdch chua cé nguoi giéi thiéu (NULL)
SELECT COUNT(x) AS so_dong FROM Customers WHERE referrer_id <> 1;

—— Mubn “khdc 1 hodc chua cé nguoi giéi thiéu" phdi ndéi roé
SELECT COUNT(x) AS so_dong FROM Customers WHERE referrer_id <> 1 OR referrer_id IS NULL;
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Vi du nghiép vu: phong Van hanh chuén bi glri théng bao qua email cho toan béd khach hang. Viét WHERE
email <> '' s& bd sé6t nhAm khach chuwa c6 email hodc cho két qua khé doan; cach dung la WHERE email
IS NOT NULL (va can nhéc thém chudi réng khi di¥ liéu nhap tay).

Thwe hanh: vira hoc xong LIKE , IN, BETWEEN va NULL , hay lam bai 1.3 — tim tén cha "Ngan Hang", tra ctru
theo danh sach ma khach hang, tai khoan trong khoang sé duw va khach hang chwa cé email.

« Bai 1.3 — Khach hang co tén chiva "Ngan Hang" (d6 kho: dé)

« Bai 1.3 — Tra clru theo danh sach ma khach hang (d6 kho: dé)

« Bai 1.3 — Tai khoan s dw tir 100 dén 500 triéu (d6 kho: trung binh)
» Bai 1.3 — Khach hang chwa cé email (d6 kho: trung binh)



6. Ménh dé ORDER BY

Néu khéng c6 ORDER BY , thr tw dong tra vé khéng dworc dam bao (co thé dung theo thir tw nhap nhwng khong
c6 gi cam két). Mudbn két qua dn dinh — dac biét khi ch&m bai tw dong — phai c6 ORDER BY , va né ludn ndm cubi
cau lénh.

6.1. ASC va DESC

e ASC (mé&c dinh): tdng dan — s6 nhd — I&n, chir A — Z, ngay cli — mdi.
e DESC : gidm dan — s6 Ién — nhd, ngay méi — c.

SELECT account_id, balance

FROM Accounts

WHERE account_id IN (1, 2, 3, 4)
ORDER BY balance DESC;

8600000000.00
67000000.00
32000000.00
8000000.00

N W R b

NULL khi sap xép: ca SQL Server va MySQL coi NULL |a nhé nhat — ndm dau khi ASC , cudi khi DESC . Vi du
ORDER BY birth_date sé& datcac td chirc (ngay sinh NULL) I&n trwéc:

SELECT customer_id, full_name, birth_date
FROM Customers
ORDER BY birth_date, customer_id;

31 Ngan Hang TMCP Dau Tu Viet NULL
32 Ngan Hang Nong Nghiep Phat Trien NULL
33 Cong ty TNHH Dau tu Minh Phat  NULL
34 Quy Dau tu Bao Viet NULL
(40 dong)

6.2. Sap xép theo nhiéu cét va thir tw wu tién
ORDER BY cot_1 [ASC|DESC], cét_2 [ASC|DESCI,

Cét dirng trwéc c6 wu tién cao hon. Hé quan tri sdp theo cot_1 ; chi khi hai dong biang nhau & cét_1 moi
xéttéi cot_2 , va clr thé. Mbi cot co chidéu ASC / DESC riéng.



SELECT customer_id, full_name, city, created_date

FROM Customers

WHERE city IN ('Ha Noi', 'TP.HCM') AND customer_type = 'INDIVIDUAL'
ORDER BY city, created_date DESC, customer_id;

5 Hoang Van Em Ha Noi 2026-09-23

26 Hoang Thi Huong Ha Noi 2026-09-23

19 Cao Van Yen Ha Noi 2026-09-14

25 Pham Van Hai Ha Noi 2025-07-05

28 Dang Thi Linh  Ha Noi 2025-01-02
(19 dong)

Doc két qua: cac dong gom theo thanh phd (A — Z); trong cung thanh phd, khach mé& hé so méi nhat 1én dau; hai
khach cuing ngay (5 va 26 cung 2026-09-23) thi xép theo customer_id .

Meo: ludn thém khoéa duy nhat (nhw customer_id ) lam cot sap xép cubi cung dé két qua tét dinh — hai lan
chay cho ciing mét thir tw — didu bat budc khi két qua dwoc so khép tw dong.

Dbi th tw cot trong ORDER BY & ddi wu tién: ORDER BY created_date DESC, city sé& cho métdanh sach
hoan toan khac.

SQL Server vs MySQL: ci phap ORDER BY giébng nhau. Ca hai cho phép ORDER BY 2 DESC (theo sé thir
tw cot trong SELECT ), nhwng cach nay dé sai khi stra danh sach coét; wu tién dung tén cét. Riéng viéc gi®i
han s6 dong (l4y 10 dong dau) khac nhau gitra hai hé — sé& hoc & Budi 2.

Thwe hanh: vira hoc xong ORDER BY v&i nhidu cot va thiy tw wu tién, hay lam bai 1.4 — tir sap xép lénh ban, xép
hang tai khoan dén bai tdng hop 1ap danh sach khach hang cham sac.

 Bai 1.4 — Lénh ban da khép gan day (do kho: trung binh)
. Bai1.4— Xép hang tai khoan theo loai va sb dw (do kho: trung binh)
» Bai 1.4 — Danh sach khach hang cham soc (dé kho: kho)

7. Ap dung: tir yéu cau nghiép vu dén cau lénh

Yéu cau: "Lay cac Iénh mua da khép hét, khoi luong tir 1.000 tré 1én, dat trong thang 9/2026; méi nhét 1én trudéc;
cung ngay thi khéi luong I6m xép truée, cung khéi long thi theo ma lénh."

Béc tach: bang Orders ; diéu kién side = 'BUY' AND status = 'MATCHED' AND quantity >= 1000 AND
ngay trong khoadng; sdp order_date DESC, quantity DESC, order_id .



SELECT order_id, account_id, symbol, quantity, price, order_date

FROM Orders

WHERE side = 'BUY' AND status = 'MATCHED' AND quantity >= 1000
AND order_date BETWEEN '2026-09-01' AND '2026-09-30'

ORDER BY order_date DESC, quantity DESC, order_id;

72 53 NVB 1000 9000.00 2026-09-25

2 80 MBS 2000 25000.00 2026-09-24

38 30 VCS 1000 61000.00 2026-09-24

53 2 SHS 1000 15500.00 2026-09-22

39 53 V(CB 1000 92500.00 2026-09-21
(10 dong)

Quy trinh 4 buéc ban nén ap dung cho moi bai: (1) xac dinh bang — (2) liét ké tirng diéu kién, nbi bang AND / OR ,
thém ngodc — (3) chon cot theo dung thi tw dé yéu cau — (4) viét ORDER BY c6 khoa phu. Sau cung hay tw héi:
"néu c6 dong NULL, dong dung bién, dong ddng hang thi sao?"

Sai lam thwong gap

Sai lam Hau qua Cach ding

Quén nhay don quanh chudi/ngay, L&i cu phap hodc SQL Server hiéu la tén Luén dung nhdy don: 'Ha Noi' ,
hodc dung nhay kép cot '2026-09-25"

Trén AND / OR khong cé ngoac Khéng bao 16i nhwng sai két qua (lot dong Luén thém ngodc: A AND (B OR C)

khéng mong mudn)

So sanh véi NULL bang = / <> Két qua réng hoac thiéu dong Dung IS NULL / IS NOT NULL

Quén BETWEEN gdm ca hai dadu mut Léch mét s6 dong dung bién Kiém tra lai d& "tlv ... dén ..." hay
"Ién hon"

Dung bi danh & SELECT trong L&i Invalid column name Lap lai bidu thire gbc, hodc diing bi

WHERE danh & ORDER BY

Khéng c6 ORDER BY (hoéc thiéu Thi tw dong khong dam bao, cham sai ORDER BY luén c6 khéa duy nhat &

khoéa phu) cudi

Dung SELECT * trong bao céo Thira cot, v& khi bang dbi cau tric Liét ké ding cac cot can



Tom tat

No6i dung Cu phap / ghi nh&

L4y cot tlr bang SELECT co6t FROM bang (tranh x trong bao céo)

Bi danh, loai trung co6t AS tén_méi , SELECT DISTINCT ...

Thir tw xtr ly FROM — WHERE — SELECT — ORDER BY

Loc dong WHERE diéu_kién (chudi/ngay trong nhay don, sé khéng cé diu phan cach)
So sanh 3 05 B 6 ) E

Logic NOT > AND > OR ; ludn dung ngoac khi trén

Mau chubi LIKE '%.%', % nhiéuky tw, _ motky tw

Tap gia tri / khoang IN (..) , BETWEEN a AND b (gdm hai dau)

NULL IS NULL , IS NOT NULL ; = NULL luén sai

Sap xép ORDER BY c1 ASC/DESC, c2 .. — cot trwdc wu tién hon; thém khéa phu
Khéc biét hai hé & budi Gan nhu khéng co; lwu y tén bang phan biét hoa/thwong trén MySQL, N'...' cho chudi Unicode
nay trong SQL Server

Goi y mé rong
« Trong SSMS, mé& Object Explorer — Databases — hnx_securities — Tables — Columns dé dbi chiéu
kiéu di¥ liéu v&i so dd & muc 2; thtr SELECT * FROM tirng bang dé quen di liéu.

« Tht "khach hang Ha Néi c6 tai khoan sé dw > 50 triéu" bang mét cach nhin truwéc Budi 5 (truy van con):

SELECT customer_id, full_name
FROM Customers
WHERE city = 'Ha Noi'
AND customer_id IN (SELECT customer_id FROM Accounts WHERE balance > 50000000)
ORDER BY customer_id;

O Buéi 8, cling yéu cau nay sé dwoc gidi bang JOIN .

o Tu dat cau hoi nghiép vu trén bang Securities (ma nao thudc san HNX, nganh ngan hang?) va

MarketPrices (nhitng phién nao gia déng clra thip hon gia mé cra?) roi viét SELECT cho tirng cau.

« Doc thém: cach SQL Server va MySQL xt& ly NULL khi sép xép, va collation quyét dinh viéc phan biét
hoa/thwdng nhw thé nao.



Bai tap thwc hanh caa budi

Danh sach day du cac bai ctia budi (ban da gép tirng nhém ngay trong bai gidng), nop trén Codelab bang SQL
Server hoac MySQL:

« Bai 1.1 — Danh sach toan b khach hang (d6 kho: dé)

« Bai 1.1 — Khéach hang t6 chirc (d6 kho: dé)

« Bai 1.2 — Tai khoan c6 sb dw trén 100 triéu (d6 kho: dé)

« Bai 1.2 — Khach hang & Ha Noi (do kho: dé)

« Bai 1.2 — Tai khoan can theo déi (AND/OR) (d6 kho: trung binh)

« Bai 1.3 — Khach hang c6 tén chira "Ngan Hang" (dd khé: dé)

« Bai 1.3 — Tra cru theo danh sach ma khach hang (d6 khé: dé)

« Bai 1.3 — Tai khoan sé dw tir 100 dén 500 triéu (d6 kho: trung binh)
» Bai 1.3 — Khach hang chwa cé email (d6 kho: trung binh)

« Bai 1.4 — Lénh ban da khép gan day (dé kho: trung binh)

« Bai 1.4 — Xép hang tai khoan theo loai va sé dw (d6 kho: trung binh)
« Bai 1.4 — Danh sach khach hang cham soc (do kho: kho)

Nop bai tai trang bai tap cua khoa trén Codelab.

Thwc hanh trén Windows: cai dat va lam quen cong cu

Phan nay danh cho ban tw lam trén may Windows ca nhan (ngoai 180 phut trén I1&p, khong chdm tw dong). Muc
tiéu: cé s&n mot "phong thwc hanh" SQL Server + SSMS (céng cu chinh thirc cua khéa, dung thdng nhat &
I&p) dé tlr Budi 2 tré di ban thtr moi vi du trén may minh. MySQL + Workbench chi 13 phwong an thay thé khi may
khong cai dwoc SQL Server. Néu chua cai duoc, co thé dung nat Chay thir va cong cu Chay SQL trén Codelab dé

lam cac vi du.

Cau hinh khuyén nghi: Windows 10/11 64-bit, RAM t&» 8 GB, tréng khoang 10 GB 6 dia, tai khoan cé quyén
quan tri (Administrator) khi cai. Hay cai SQL Server + SSMS trudc; phdn MySQL (muc C) chi lam khi can.

A. SQL Server Express + SSMS

Bwéc 1. Cai SQL Server Express (b6 may co s& div liéu).

1. Tai SQL Server Express (mién phi) tir trang tai SQL Server clia Microsoft; chon ban Express cta phién ban
m&i nhat (2022 tré 1én).

2. Chay file vira tai, chon kiéu cai Basic, ddng y diéu khoan, gitr thw muc mac dinh rdi bAm Install.

3. Khi cai xong, hép thoai hién thi tén instance va chudi két ndi. Hay ghi lai tén instance (mac dinh la
localhost\SQLEXPRESS ).

Lwu y: kiéu Basic tw thém tai khoan Windows dang cai vao nhém quan tri (sysadmin) ctia SQL Server, nén
ban d&ng nhap bang Windows Authentication, khong can mat khdu sa .

Bwéc 2. Cai SQL Server Management Studio (SSMS).



1. Cling & hop thoai cubi ctia buwdc 1 ¢ nut Install SSMS; hodc tim "SSMS download" trén trang Microsoft
Learn va tai ban mé&i nhét.

2. Chay trinh cai dat, chap nhan méc dinh, chér hoan tat. Néu dwoc yéu cau khéi dong lai Windows, hay khéi
dodng lai.

3. M& SQL Server Management Studio tir menu Start.

Bwéc 3. Két ndi téi server.

Hop thoai Connect to Server hién ra khi m& SSMS:

o) Gia tri

Server type Database Engine

Server name localhost\SQLEXPRESS (dung tén instance da ghi & buéc 1)

Authentication Windows Authentication

Trust server certificate Tick chon (may ca nhan dung ching chi tw ky, néu khong tick sé bao 16i chudi chirng chi)

Bam Connect. Bén trai xuat hién cay Object Explorer v&i tén server; mé nhanh Databases sé thay cac CSDL hé

théng.
Bwéc 4. Nap b dir liéu hnx_securities .

1. Taifile hnx_securities_sqlserver.sql & trang Tailiéu & méi trwdng thwe hanh cia khda (dwdng dan
"Tai liéu & hwéng dan cai dat moi treong" & dau trang mén SQL), lwu vao thu muc dé nhé, vidu D:\SQL\ .

2. Trong SSMS: File — Open — File... chon file vira tai.

3. B4m Execute (hodc F5). Script tw x6a ban cii (néu c6), tao database hnx_securities va nap di liéu; ch®
vai giay dén khi thay dong Completion time & tab Messages.

4. Trong Object Explorer, bam chuot phai vao Databases — Refresh, sé& théy hnx_securities .

Bwéc 5. Chay truy van dau tién va tw kiém tra.

1. B&m chudt phai vao hnx_securities — New Query (hodc nhan Ctrl+N). Clra s6 truy vAn méi tw gan voi
database nay; xem tén database & hop tha xudng trén thanh céng cu.

2. G6 doan sau va nhan F5:

USE hnx_securities;

SELECT COUNT(x) AS so_khach_hang FROM Customers; —— phai ra 40
SELECT COUNT(x) AS so_tai_khoan  FROM Accounts; —— phai ra 93
SELECT COUNT(*) AS so_lenh FROM Orders; -— phai ra 120

3. Mbi cau SELECT cho mét lwéi két qua riéng & tab Results. Néu ba sb khdp 40, 93, 120 1a méi trwong da

dung.



B. Cac thao tac co ban trong SSMS can thudc

Viéc can lam Cach thwe hién

M@ cira s truy van méi Ctrl+N hodc nit New Query

Chay F5 / Ctrl+E. Néu c6 bdi den thi chi chay phan boi den, khdng cé thi chay ca cira sb
Déi database dang dung Hop tha xubng trén thanh cong cu hodc gé USE hnx_securities;

Xem c4u tric bang Object Explorer — m& rong Tables — bang — Columns

Xem nhanh di liéu bang Chudt phai bang — Select Top 1000 Rows

Chu thich / bé chu thich Béi den roi Ctrl+K, Ctrl+C / Ctrl+K, Ctrl+U

Lwu cau Iénh Ctrl+S, lvu file .sql (nén lwu UTF-8 dé gitr tiéng Viét cé dau)

Chuyén gitra ludi / van ban / file Ctrl+D (lwgi), Ctrl+T (van ban), Ctrl+Shift+F (ra file)

Canh bao: néu ban bdi den mét phan cau lénh réi bAm F5, SSMS chi chay phan béi den. Quén bdi ca
ménh d& WHERE la nguyén nhan kinh dién gay UPDATE / DELETE nham toan bang (xem Buédi 6). Théi quen
tot: nhan Ctrl+A hodc bé boi den trwédc khi chay mét khbi nhiéu dong.

C. Phwong an phu: MySQL Server + Workbench

1. Tai MySQL Installer for Windows (g6i mysql-installer-community ) te
dev.mysql.com/downloads/installer .

2. Chay, chon Custom va tick MySQL Server 8.x cung MySQL Workbench (hoac chon Developer Default
néu may rong chd). BAm Next — Execute dé cai.

3. O bwéc cau hinh gilr nguyén: Development Computer, cdbng 3306, Use Strong Password Encryption. O muc
Accounts and Roles dat mat khau cho tai khodn root (ghi nhé né) va dé dich vu chay cuing Windows
(Start the MySQL Server at System Startup).

4. M& MySQL Workbench, bdm vao két nbi Local instance MySQL... & man hinh chinh, nhap mat khau

root .

5. File — Open SQL Script... chon hnx_securities_mysql.sql , bAm biéu twong tia chép (khong boi den =
chay ca script).

6. M& tab truy vAn mai (Ctrl+T), gd va chay bang Ctrl+Enter (chay cau tai con trd) hoac Ctrl+Shift+Enter
(chay toan bo / phan bdi den):

USE hnx_securities;
SELECT COUNT(x) FROM Customers; —— 40

Lwu y riéng cua Windows: MySQL cai trén Windows mac dinh khéong phan biét hoa/thwong tén bang
( customers va Customers la mét), trong khi MySQL trén Linux cla Codelab thi cé. Khi lam bai ndp 1én
Codelab van phai viét dung Customers , MarketPrices ...



D. Xtr ly sw c6 thworng gap

Hién twong Nguyén nhan / Cach xt ly

SSMS bao A connection was successfully established... Tick Trust server certificate trong hop thoai Connect
certificate chain was issued by an authority that is not trusted

Khéng két néi dwoc localhost\SQLEXPRESS Nhan Win+R, g6 services.msc , tim SQL Server
(SQLEXPRESS), bdo dam trang thai Running; néu khéng thi
chuét phai — Start

Chir tiéng Viét trong file .sql bi I8i font M@ file bdng SSMS (khéng dung Notepad cii) va lwu lai voi
bang ma UTF-8

Workbench bao Can't connect to MySQL server on Kiém tra dich vu MySQL80 (hodc MySQL84) trong
'localhost’ services.msc da Running chua
Chay lai script nap di¥ liéu cé bi trung khéng? Khéng: script x6a database hnx_securities cfi rdi tao moi,

nén chay lai la cach dwa div liéu vé trang thai ban dau

E. Bai tw lam trén may

1. Cai xong va dat ba sb 40, 93, 120 & buéc 5.

2. M& lai bai 1.1 (hodc bat ky bai nao ctia Budi 1), tw viét I&i gidi trong SSMS/Workbench, so véi két qué mong
doi trong dé rbi méi ndp trén Codelab.

3. Chup man hinh lwéi két qua ctia mot truy vadn SELECT ... WHERE ... ORDER BY ... do ban tw d&t, dé
dung lam bao cao cubi khéa (khéng bat budc).



Y V 4

Bubi 2 — Sap xép div liéu va cac ham thong ké co’ ban

Vé muc luc
Budi 1 gilp chang ta /4y ra tirng dong théa diéu kién. Budi nay chuyén sang cau hdi ma Ianh dao va bd phan phan
tich quan tam hon: "téng cdng bao nhiéu?", "trung binh bao nhiéu?", "top 10 la ai?", "méi thanh phd/moi
ma c6 bao nhiéu?". D6 la luc chung ta dung cac ham théng ké (aggregate functions), GROUP BY , HAVING va
céach gi¢i han/phan trang két qua — nén tang clia moi bao céo sb liéu trong cong ty chirng khoan.

Lwu y: co s& di¥ liéu mau (9 bang Customers , Accounts , Securities , MarketPrices , Orders ,
Trades , Portfolio, CustomerStats , AuditlLog )da dwoc moé ta day du, kém so dd quan hé, & muc
"Bo dir liéu mau cta khéa hoc" trong bai giang Budi 1. Hdm nay chii yéu dung Customers , Accounts ,
Orders , Securities , MarketPrices ."HOm nay" clia b di liéu la 2026-09-25. Vi chwa hoc JOIN
(Budi 8), cac bai "tai san khach hang" dworc tinh tir bAng Accounts bang GROUP BY customer_id .

Muc tiéu buéi hoc
Sau budi nay ban c6 thé:

 Sap xép két qua tat dinh v&i ORDER BY nhiéu cot, khoéa phu va biéu thirc.

e« Dung COUNT, SUM, AVG, MIN, MAX ; phan biét COUNT(x) va COUNT(cot) ; hiéu cach xt ly NULL va
chia s& nguyén & hai hé.

« Gi6i han va phan trang két qua: TOP, OFFSET ... FETCH (SQL Server)va LIMIT ... OFFSET
(MySQL); Iam bai "Top 10 khach hang giau nhat".

« Théng ké theo nhém véi GROUP BY (mot hodc nhiéu cot) va loc nhém bang HAVING ; phan biét WHERE v&i
HAVING .

« Dung COUNT(DISTINCT) , STRING_AGG / GROUP_CONCAT , ROUND , CAST dé lam bao céo thdng ké chinh
xac va gidng nhau trén hai hé quan tri.



Ban doé budi hoc

Phan  No6i dung

34

7-9

1. On tap va mé& réong ORDER BY

On tap va m& rong ORDER BY + bai 2.1

Ham théng k& COUNT / SUM / AVG / MIN / MAX + bai 2.2

TOP / LIMIT / OFFSET , GROUP BY , tng dung Top 10 + bai

23

HAVING , WHERE vs HAVING + bai 2.4

COUNT(DISTINCT) , STRING_AGG / GROUP_CONCAT ,

ROUND / CAST + bai 2.5

Ap dung nghiép vu, sai 1am thwong gap, tém tat, chiva bai,

Q&A

Téng

Hinh thire

5 phat ly thuyét + 18 phut thwe hanh
11 phut ly thuyét + 24 phut thuc hanh

18 phut ly thuyét + 22 phut thuc hanh

9 phat ly thuyét + 32 phut thwe hanh

9 phut ly thuyét + 22 phat thwe hanh

Thwe hanh + thdo luan (lam lai bai
khé, ddi chéo chira bai)

~52 phut ly thuyét + demo, ~128 phut
thue hanh (~71%)

Thoi
lwong

23 phut
35 phut

40 phut

41 phat

31 phut

10 phat

180 phut

Ba yéu ciu sap xé&p thworng gap trén danh sach khach hang, tai khoan. BAm Chay thir dé& xem tirng cau:

—— Theo tén A - Z; cung tén thi theo mé dé két qua on dinh

SELECT customer_id, full_name, city FROM Customers ORDER BY full_name, customer_id;

29
19
35

Bui Thi Lan Ha Noi

Bui Van Manh TP.HCM

Cao Van Yen Ha Noi

Cong ty CP Chung khoan An Binh Ha Noi
(40 dong)

Theo ngay tham gia, méi nhdt trudc

SELECT customer_id, full_name, created_date
FROM Customers
ORDER BY created_date DESC, customer_id;

26
12
19

Hoang Van Em 2026-09-23
Hoang Thi Huong 2026-09-23
Ly Thi Quynh 2026-09-19
Cao Van Yen 2026-09-14

(40 dong)



—— Theo sbé dw, cao nhét truéc
SELECT account_id, account_no, balance FROM Accounts ORDER BY balance DESC, account_id;

4 ACC00004 8600000000.00

35 ACC00035 8600000000.00

93 ACC00093 8600000000.00

11 ACC00011 3400000000.00

33 ACC00033 3400000000.00
(93 dong)

Nh&c lai ba diéu quan trong:

« ORDER BY luén nam cudi cau lénh (trwéc phan gidi han sb dong) va Ia ménh dé& duy nhat dwoc dung bi
danh c6t trén ca hai hé.

« C6 thé sap xép theo biéu thirc (vi du ngay bén duwéi).

 Luén thém khéa phu duy nhét (thwong 1a khéa chinh) khi ¢ kha nang déng hang.

Vi du sép xép theo biéu thirc — 1&nh c6 gia tri (khdi lwong x gid) I&n nhét truwéc:

SELECT order_id, symbol, quantity, price, quantity * price AS gia_tri
FROM Orders
ORDER BY quantity * price DESC, order_id;

7 VCB 5000 93000.00 465000000.00

104 VCB 5000 93000.00 465000000.00

15 VCS 5000 61000.00 305000000.00

107 VCS 5000 61000.00 305000000.00
(120 dong)

Canh bao: trong di¥ liéu mau, ba tai khodn ACC00004 , ACCOQ035 , ACC00093 déu cé sbd dw dung 8,6 ty.
Néu chi ORDER BY balance DESC , thir tw gitra ba tai khodn nay khéng dworc dam bao va cé thé khac
nhau gitra SQL Server va MySQL — bai chdm tw dong sé bao sai du logic ctia ban "dung".

Thwe hanh: vira 6n xong ORDER BY vé&i khéa phu, hay lam bai 2.1 dé sép xép danh sach khach hang theo tén,
theo ngay tham gia va tai khoan theo s6 du.

« Bai 2.1 — S&p xép khach hang theo tén A—Z (d6 kho: dé)
 Bai 2.1 — Sap xép khach hang theo ngay tham gia (d6 kho: dé)
 Bai 2.1 — Sap xép tai khodn theo s6 dw gidm dan (d6 khé: dé)

2. Cac ham théng ké tong hop cor ban

Ham théng ké nhan nhiéu déng va tra vé mét gia tri.



Ham Y nghia Ghi chu

COUNT () Dém s6 dong Dém ca dong cé NULL

COUNT (cot) Dém dong ma cot khac NULL Bd qua NULL

SUM(cot) Téng Bé qua NULL; khong c6é dong nao — NULL
AVG(cot) Trung binh B& qua NULL (khéng tinh vao mau sb)
MIN(cot) , MAX(cot) Nho nhét, I&n nhat Dung dwoc cho sb, chudi, ngay

2.1. Vi du tédng hop trén bang Accounts

SELECT COUNT () AS so_tai_khoan,
SUM(balance) AS tong_so_du,
MIN(balance) AS nho_nhat,
MAX(balance) AS lon_nhat

FROM Accounts;

93 66987000000.00 3000000.00 8600000000.00

M6t cAu SELECT chi ding ham théng ké (khédng ¢ GROUP BY ) luén tra vé ding mét dong. Két hop WHERE dé
thdng ké trén mot tap con:

—— Chi tinh tai khodn dang hoat ddng

SELECT COUNT(x) AS so_tai_khoan, SUM(balance) AS tong_so_du
FROM Accounts

WHERE status = 'ACTIVE';

88 63932000000.00

WHERE dwoc ap dung trwéc khi thdng ké: chi nhitng dong con lai méi dwoc dém/cong.

2.2. COUNT(*) khac COUNT(cét)

Coét email coé 5 giatri NULL trong 40 khach hang:

SELECT COUNT(x) AS tong_khach_hang, COUNT(email) AS co_email
FROM Customers;

40 35

Dém sb khach hang dang hoat dong:



SELECT COUNT(x) AS so_khach_hang_active FROM Customers WHERE status = 'ACTIVE';

31

SQL Server vs MySQL: khi ham théng ké bd qua NULL, SQL Server in thém théng bado Warning: Null
value is eliminated by an aggregate or other SET operation. — d6 chila canh bao, két qua van
ding. Mubn tat, thém SET ANSI_WARNINGS OFF; & dau script. MySQL khdng cé canh bao nay.

2.3. Ba bay cua SUM/AVG
Bay 1 — Tap rong. SUM trén tap rdng trd v& NULL ch( khong phai 0, trong khi COUNT(*) travé o :

SELECT COUNT(x) AS so_dong, SUM(balance) AS tong_so_du, COALESCE(SUM(balance), 0) AS
tong_hoac_0

FROM Accounts
WHERE status = 'KHONG_TON_TAI';

0 NULL 0.00

Bay 2 — Trung binh bé qua NULL. AVG(cot) =tbng + sb dong cé gia tri, khéng phai tong + COUNT (*) .

Bay 3 — Chia s6 nguyén (khac biét I&n gitra hai hé). T-SQL chia hai s6 nguyén cho ra s nguyén:

Biéu thirc SQL Server MySQL

7/ 2 3 (chia nguyén) 3.5000

AVG(quantity) v&i quantity laINT 1280 (mét phan I&) 1280.8333

AVG(1.0 * quantity) 1280.833333 1280.8333
SQL Server:

SELECT 7 / 2 AS chia_nguyen, 7 / 2.0 AS chia_thap_phan, 7.0 / 2 AS chia_thap_phan_2;

3  3.500000 3.500000

MySQL:

SELECT 7 / 2 AS chia_thuong, 7 DIV 2 AS chia_nguyen;

3.5000 3



Cung biéu thrc 7 / 2 nhwng SQL Server cho 3, MySQL cho 3.5000 — day chinh la bay khi chuyén cau lénh
gitra hai hé. MySQL mubdn chia nguyén phai dung toan tr DIV .

Meo: quy tac vang — néu can két qua thap phan, nhanvéi 1.0 (1.0 x a / b, 100.0 * a / b )valam
tron/ép kiéu rd rang (muc 6.3). Cach nay chay giéng nhau trén ca hai hé.

Vi du nghiép vu: "tai san trung binh méi khach hang" khéng phaila AVG(balance) —d6 la sé dw trung
binh méi tai khodn. Vi mdt khach hang cé nhiéu tai khodn, phai lay tdng sé dw chia cho sb khach hang khac

nhau:

SELECT COUNT(DISTINCT customer_id) AS so_khach_hang,

SUM(balance) AS tong_so_du,

CAST(ROUND (SUM(balance) / COUNT(DISTINCT customer_id), 2) AS DECIMAL(18,2)) AS
tb_moi_khach,

CAST(ROUND (AVG(balance), 2) AS DECIMAL(18,2)) AS
tb_moi_tai_khoan

FROM Accounts
WHERE status = 'ACTIVE';

35 63932000000.00 1826628571.43  726500000.00

Nhin két qua: trung binh méi khach hang ndm ~1,83 ty, méi tai khoan trung binh ~0,73 ty — hai con s6 tra |&i hai

cau hoi khac nhau.

MIN / MAX ding dwoc cho ngay va chubi — vi du ngay mé hd so' sém nhét va mudn nhét:

SELECT MIN(created_date) AS som_nhat, MAX(created_date) AS muon_nhat FROM Customers;

2018-06-18 2026-09-23

Thwe hanh: vira hoc xong COUNT , SUM , AVG, MIN , MAX , hdy lam bai 2.2 dé théng ké tai san trén tai khoan
dang hoat déng, tinh tai san trung binh méi khach hang va dém khach hang dang hoat dong.

« Bai 2.2 — Théng keé tai san trén tai khodn dang hoat déng (d6 kho: dé)
o Bai 2.2 — Tai san trung binh méi khach hang (d6 khé: trung binh)
« Bai 2.2 — S6 khach hang dang hoat déng (d6 khé: dé)

3. Ménh dé gi&i han s6 dong: TOP, LIMIT va OFFSET

Khi chi cn "N dong dau” (top 10, 5 1&nh I&n nhét...) hodc 14y di liéu theo tirng trang, ching ta phai gi¢i han két
qua sau khi da sap xép. Pay la ché hai hé khac cu phap.



3.1. LAy N hang dau tién

SQL Server — TOP ngay sau SELECT :

SELECT TOP 5 customer_id, total_trade_value, trade_count
FROM CustomerStats
ORDER BY total_trade_value DESC, customer_id;

MySQL — LIMIT & cudicau lénh:

SELECT customer_id, total_trade_value, trade_count
FROM CustomerStats

ORDER BY total_trade_value DESC, customer_id

LIMIT 5;

Ca hai cung cho nam khach hang cé tdng gia tri giao dich 1&n nhét:

16 703300000.00
36 422600000.00
22 420525000.00
35 256600000.00
5 220400000.00

b A N B~ O

Chuén ANSI — dung duoc & SQL Server 2012+ (khéng c6 & MySQL): OFFSET @ ROWS FETCH NEXT 5 ROWS
ONLY .

SQL Server MySQL
L4y n dong dau SELECT TOP n ... (ngaysau SELECT ) ... LIMIT n (cudicau lénh)
B6 qua k dong OFFSET k ROWS OFFSET k
DPdng hang TOP n WITH TIES khéng cé

Lwu y quan trong:

o Ludn cé ORDER BY khidung TOP / LIMIT ; khéng cé nd, "5 dong dau" 1a 5 dong bét ky.
« DPoéng hang: ba tai khoan 8,6 ty dang cung ding ddu. SELECT TOP 2 WITH TIES ... ORDER BY balance
DESC (chi SQL Server) tré vé 3 dong (lay thém moi dong béng dong ther 2), con TOP 2 / LIMIT 2 cét ciring

ding 2 dong va néu thiéu khoa phu thi viéc 2 trong 3 tai khoan nao dwoc chon la khéng xac dinh.

Canh bao: bai tap cta khéa khéng dung WITH TIES ma luén thém khéa phu dé top-N tat dinh trén ca hai
hé. TOP khong kém ORDER BY 4 Ii logic phd bién nhét khi lam bao cao "top N".



3.2. Phan trang bang OFFSET

Mot man hinh quan tri khdng hién 40, hay 40.000 khach hang cuing lic ma chia thanh tirng trang. Cong thirc: bé
qua (sé_trang - 1) x kich_thuéc_trang dong réildy kich_thuéc_trang dong.

SQL Server — OFFSET ... FETCH (b&tbudc di cing ORDER BY , dat sau ORDER BY ):

—— Trang 2, mdi trang 10 khach hang
SELECT customer_id, full_name

FROM Customers

ORDER BY customer_id

OFFSET 10 ROWS FETCH NEXT 10 ROWS ONLY;

MySQL:

—— Trang 2, mdi trang 10 khach hang

SELECT customer_id, full_name

FROM Customers

ORDER BY customer_id

LIMIT 10 OFFSET 10; —— hoac: LIMIT 10, 10 (cu phap LIMIT offset, sé_déng)

Cung cho mu&i khach hang c6 customer_id 11-20:

11 Duong Van Phong
12 Ly Thi Quynh
13 Trinh Van Son
14 Phan Thi Thao

(10 dong)
Trang (10 dong/trang) Béqua SQL Server MySQL
1 0 OFFSET @ ROWS FETCH NEXT 10 ROWS ONLY LIMIT 10 OFFSET 0
2 10 OFFSET 10 ROWS FETCH NEXT 1@ ROWS ONLY LIMIT 10 OFFSET 10
3 20 OFFSET 20 ROWS FETCH NEXT 1@ ROWS ONLY LIMIT 10 OFFSET 20
n, kich thwéc k (n=1)-k OFFSET (n-1)%k ROWS FETCH NEXT k ROWS ONLY LIMIT k OFFSET (n-1)xk

Sai lam thwong gép khi phan trang:



Sai lam Hau qua Cach dang

ORDER BY created_date DESC Mét dong c6 thé xuét hién & ca hai Thém khéa duy nhat: ORDER BY
nhwng nhiéu khach hang ciing ngay trang hodc bién mét created_date DESC, customer_id
Khéng x& ly trang cudi chwa day V&i 40 khach hang va 15 dong/trang,  ng dung phai xt ly két qua it dong hodc

trang 3 chi cé 10 dong, trang 4 réng rong

OFFSET rat I&n trén bang hang triéu Cham (van phai duyét réi bé qua cac Ky thuat "keyset": WHERE id >
dong dong dau) id_cubi_trang_truéc

Lwu y: bai 2.3 gébm ca phan trang (muc nay) Ian Top 10 khach hang giau nhat (cAn GROUP BY , muc 4.5).
Chung ta sé& lam bai 2.3 ngay sau khi hoc xong GROUP BY dé lam tron ca hai.

4. Ménh d& GROUP BY

Ham théng ké & muc 2 gom ca bang thanh mot dong. Thuc té ta thuwéng mudn théng ké theo tiPng nhém: méi
thanh phé, méi loai tai khoan, méi ma c6 phiéu. GROUP BY chia cac dong thanh cac nhém cé cung gia tri & cot

nhém, rdi ham théng ké dworc tinh riéng trong tirng nhém.

Hinh dung v&i 6 tai khoan cda hai khach hang 2 va 3, khi nhém theo customer_id vatinh SUM(balance) :

Bwéc 1 — dong Bwéc 2 — chia nhém theo Bwéc 3 -
gobc customer_id SUM(balance)
ACC00002 customer 8.000.000 Nhoém customer 2 (3 dong) 8.640.000.000
2
ACC00003 customer 32.000.000 0 1
2
ACC00004 customer 8.600.000.000 1t 1
2
ACCO00005 customer 3.000.000 Nhom customer 3 (3 dong) 168.000.000
3
ACC00006 customer 67.000.000 1 1
3
ACCO00007 customer 98.000.000 0 1
3

Két qua cubi cung chi con mét dong cho mdi nhém.

Hinh dwé&i cho thdy GROUP BY lam gi v&i di¥ liéu: cac dong cung gia tri cot nhém dwoc gom lai, ham téng hop tinh
trén tlrng nhém, cudi cing HAVING gitr hodc loai c& nhém.

Hinh minh hoa: Lubng chay ctia GROUP BY (xem hinh déng trén trang bai gidng truc tuyén).



4.1. Nhém theo mot cot

SELECT city, COUNT(x) AS so_khach_hang
FROM Customers

GROUP BY city

ORDER BY so_khach_hang DESC, city;

Ha Noi 22
TP.HCM 7
Da Nang 5
Can Tho 3
Hai Phong 3

Doc cau lénh: "chia khach hang theo city , véi méi thanh phd dém sb dong, rdi sap xép".

4.2. Nhém theo nhiéu cot

Mbi t6 ho'p gia tri clia cac cot nhdm tao thanh moét nhom:

SELECT city, customer_type, COUNT(x) AS so_khach_hang
FROM Customers

GROUP BY city, customer_type

ORDER BY city, customer_type;

Can Tho INDIVIDUAL 3

Da Nang INDIVIDUAL 5

Ha Noi INDIVIDUAL 16

Ha Noi INSTITUTION 6

Hai Phong INDIVIDUAL 3
TP.HCM INDIVIDUAL 3
TP.HCM INSTITUTION 4

4.3. Két hop GROUP BY vé&i nhiéu ham théng ké

SELECT account_type,
COUNT () AS so_tai_khoan,
SUM(balance) AS tong_so_du,
MAX(balance) AS lon_nhat

FROM Accounts

WHERE status = 'ACTIVE'

GROUP BY account_type

ORDER BY account_type;



CASH 53 45560000000.00 8600000000.00
MARGIN 35 18372000000.00 3400000000.00

4.4. Lwu y khi dung GROUP BY

Budi 1 da gi¢i thiéu thir tw xi ly logic ctia cau SELECT (hinh & muc 4.3 Budi 1). Gi® hai bwédc con thiéu trong

hinh da co vai tro:

Buwéc Ménh dé Viéc lam

1 FROM L4y bang ngudn

2 WHERE Loc dong

3 GROUP BY Chia dong con lai thanh nhém

4 HAVING Loc nhém (hoc & muc 5)

5 SELECT Tinh ham théng ké, chon cét, dat bi danh
6 ORDER BY Sap xép két qua

7 TOP / LIMIT Cét bt dong

T thtr tw ndy suy ra cac quy tac sau:

1. Quy tac cot trong SELECT: moi cot trong SELECT phai la (a) cot c6 trong GROUP BY hoéc (b) nam trong
mot ham théng ké. Cau SELECT customer_id, city FROM Customers GROUP BY city bao 16itrén ca
SQL Server 14n MySQL 8 ( ONLY_FULL_GROUP_BY ): mdi thanh phd c6 nhiéu khach hang, nén customer_id
nao?

2. NULL ciing l1a m6t nhém: GROUP BY referrer_id cho mét nhém NULL gbm 32 khach hang chwa cé
ngwoi gioi thiéu (vi du ngay bén dudi).

3. WHERE loc dong trwée khi nhom; didu kién trén két qua thdng ké phai dé sau (muc 5).

4. Bi danh: ORDER BY so_khach_hang dwoc ca hai hé; nhung GROUP BY bang bi danh chi MySQL chép
nhan — hay viét lai biéu thirc/cot gbc trong GROUP BY dé chay dwoc & ca hai.

5. GROUP BY khong tw sap xép két qua — ludn thém ORDER BY néu can thir tu.

Vidu nhédm NULL :

SELECT referrer_id, COUNT(x) AS so_khach_hang
FROM Customers

GROUP BY referrer_id

ORDER BY referrer_id;



NULL 32

1 2
2 1
3 2
8 2
31 1

Canh bao: dirng "chiva chay" I6i GROUP BY bang cach thém moi cot vao GROUP BY — ban sé& chia nhém
min dén mirc méi nhém chi cé 1 dong va sb liéu mét y nghia.

4.5. 'ng dung: Top 10 khach hang cé tai san I&n nhat

"Tai sa&n" ctia mot khach hang = tbng sé dw cac tai khodn dang hoat dong. Chwa cé JOIN , ta nhém theo
customer_id trén bang Accounts , sap xép gidm dan réi lay 10 dong dau.

SQL Server:

SELECT TOP 10 customer_id, SUM(balance) AS tong_tai_san
FROM Accounts

WHERE status = 'ACTIVE'

GROUP BY customer_id

ORDER BY tong_tai_san DESC, customer_id;

MySQL:

SELECT customer_id, SUM(balance) AS tong_tai_san
FROM Accounts

WHERE status = 'ACTIVE'

GROUP BY customer_id

ORDER BY tong_tai_san DESC, customer_id

LIMIT 10;

Cung cho két qua:

17 12067000000.00
40 9500000000.00
2 8640000000.00
34 4690000000.00
38 4661000000.00
32 4345000000.00
5 3432000000.00
31 1735000000.00
6 1600000000.00
30 1402000000.00



Khéa phu customer_id bao d&m néu hai khach hang cung tdng tai san thi luén xép theo ma. (O Budi 8 ta sé
ghép thém bang Customers dé hién tén khach hang.)

Thwe hanh: vira hoc xong TOP / LIMIT , phan trang va GROUP BY , hay Iam bai 2.3 — 14y Top 10 khach hang co6
tai s&n Ion nhéat va phan trang danh sach khach hang.

« Bai 2.3 — Top 10 khach hang c6 tai san I&n nhat (d6 kho: trung binh)
» Bai 2.3 — Phan trang danh sach khach hang (d6 kho: trung binh)

5. Ménh dé HAVING

Sau khi nhém, ta thwong muédn loc theo két qua thong ké ctia nhém: "chi gilr thanh phé cd it nhat 5 khach

hang", "khach hang c6 tbng tai san trén 4 ty". WHERE khéng lam dwoc viéc nay vi WHERE chay trwdc khi nhom,
chwa c6 COUNT / SUM .

WHERE HAVING
Loc cai gi ttrng dong trng nhém
Chay khi nao trwdc GROUP BY sau GROUP BY
Dung dwoc ham thdng ké Khéng Cé
Dung dwoc cét thwong Co Chi c6t trong GROUP BY hodc ham théng ké

—— Thanh phd cé it nhdt 5 khdch hang
SELECT city, COUNT(x) AS so_khach_hang
FROM Customers

GROUP BY city

HAVING COUNT (%) >= 5

ORDER BY so_khach_hang DESC;

Ha Noi 22
TP.HCM 7
Da Nang 5

('ng dung thwe té: WHERE + HAVING cung ltc

"Khach hang c6 téng tai sén (tai khodn ACTIVE) trén 4 ty":

SELECT customer_id, COUNT(x) AS so_tai_khoan, SUM(balance) AS tong_so_du
FROM Accounts

WHERE status = 'ACTIVE' —— loc dong truéc: boé tai khodn d& ddéng
GROUP BY customer_id

HAVING SUM(balance) > 4000000000 —— loc nhém sau: gilt khdch hang 1én
ORDER BY tong_so_du DESC, customer_id;



17 3 12067000000.00
40 3 9500000000.00
2 3 8640000000.00
34 4 4690000000.00
38 4 4661000000.00
32 4 4345000000.00

Meo: diéu kién chi dung cét cla tirng dong (trang thai, loai, ngay...) — dat & WHERE (nhanh hon vi loai bd
dong s&m); diéu kién dung két quéd COUNT/SUM/AVG/MIN/MAX — HAVING .
Sai lam thwong gap:

Sai Iam Hau qua Cach dung

HAVING status = 'ACTIVE' khi Li Puwa didu kién dong Ién WHERE
status khong cé trong GROUP BY

Dung bi danh trong HAVING ( HAVING MySQL chép nhan, SQL Server bao  Lap lai biéu thirc: HAVING
tong > 4000000000 ) Invalid column name SUM(balance) > 4000000000
Dung ham théng ké trong WHERE ( WHERE L&i trén ca hai hé Chuyén sang HAVING

COUNT(%) > 3)

Thwe hanh: vira hoc xong GROUP BY nhiéu codt va HAVING , hdy lam bai 2.4 — théng ké khach hang theo
loai/trang thai, loc khach hang nhiéu tai khoan tai sén I&n va lam bao céo gia tri khép 1énh theo ma. Bai 2.4c¢ (hard)
con dung COUNT(DISTINCT) va ROUND / CAST — ban da gap & muc 2.3, va sé hoc ky hon & muc 6.

 Bai 2.4 — Théng ké khach hang theo loai va trang thai (d6 kho: dé)
« Bai 2.4 — Khach hang c6 nhiéu tai khoan va tai san I&n (d6 kho: trung binh)
» Bai 2.4 — Bao cao gia tri khdp [énh theo ma (dd kho: kho)

6. Cac ham téng hop nang cao

6.1. COUNT(DISTINCT ...) — dém gi4 tri duy nhét

COUNT(cot) dém sb dong; COUNT(DISTINCT cot) dém sb gia tri khac nhau.

SELECT COUNT () AS so_lenh,
COUNT(DISTINCT account_id) AS so_tai_khoan_da_dat_1lenh,
COUNT(DISTINCT symbol) AS so_ma_duoc_giao_dich

FROM Orders;

120 59 12

120 lénh do 59 tai khoan khac nhau dat, trén di 12 ma. Thwdng dung theo nhém, vi du trén tirng trang thai 1énh:



SELECT status, COUNT(x) AS so_lenh,
COUNT(DISTINCT account_id) AS so_tai_khoan,
COUNT(DISTINCT symbol) AS so_ma

FROM Orders

GROUP BY status

ORDER BY status;

CANCELLED 17 14 9
MATCHED 69 42 12
PARTIAL 17 16 10
PENDING 17 14 9

Lwuy: COUNT(DISTINCT ...) bd qua NULL va la phép tinh "d&t" trén bang I&n (phai loai triung).

6.2. N6i chubi trong nhém: STRING_AGG / GROUP_CONCAT

Déi khi ta mudn gdp céac gia tri cia moét nhém thanh mét chudi (vi du méi san cé nhirng ma nao). Hai hé dung
ham khac tén:

SQL Server (2017+) — STRING_AGG(cot, d&u_phan_céch) , sdp xép phan t&r bdng WITHIN GROUP (ORDER BY
o) M

SELECT exchange, COUNT(x) AS so_ma,
STRING_AGG(symbol, ',') WITHIN GROUP (ORDER BY symbol) AS danh_sach_ma
FROM Securities
GROUP BY exchange
ORDER BY exchange;

MySQL — GROUP_CONCAT(c6t ORDER BY ... SEPARATOR 'dau') :

SELECT exchange, COUNT(x) AS so_ma,
GROUP_CONCAT (symbol ORDER BY symbol SEPARATOR ',') AS danh_sach_ma
FROM Securities
GROUP BY exchange
ORDER BY exchange;

Cung két qua:

HNX 8  CEO,IDC,MBS,NVB,PVI,PVS,SHS,VCS
HOSE 4  FPT,HPG,VCB,VNM

Mét vi du khac — liét ké sb tai khoan cua tirng khach hang:

SQL Server:



SELECT customer_id, STRING_AGG(account_no, ', ') WITHIN GROUP (ORDER BY account_no) AS
cac_tai_khoan

FROM Accounts

WHERE customer_id IN (2, 3, 5)
GROUP BY customer_id

ORDER BY customer_id;

MySQL:

SELECT customer_id, GROUP_CONCAT(account_no ORDER BY account_no SEPARATOR ', ') AS
cac_tai_khoan

FROM Accounts

WHERE customer_id IN (2, 3, 5)
GROUP BY customer_id

ORDER BY customer_id;

2  ACCo0002, ACC00003, ACCO0004
3 ACCo0005, ACC00006, ACC00007
5 ACC00010, ACC00011

Canh bao: néu khéng chi dinh thir tw ( WITHIN GROUP / ORDER BY trong ham), thi tw phan t&r trong chudi
khong dwoc dadm bao va cé thé khac nhau gitra hai hé — ludn chi dinh dé két qua tat dinh. NULL bi bé qua
khi ndi. MySQL gi&i han d dai méc dinh ctia GROUP_CONCAT (1024 ky tw) — dG cho cac bai ctia khoa.

Thwe hanh: vira hoc xong COUNT(DISTINCT) va STRING_AGG / GROUP_CONCAT , hay lam bai 2.5 — théng ké Iénh
theo trang thai va gdp danh sach méa chirng khoan theo san.

« Bai 2.5 — Théng ké |énh theo trang thai (d6 kho: trung binh)
e Bai 2.5 — Danh sach mé ching khoan theo san (dd kho: trung binh)

6.3. Pinh dang s6 trong thong ké: ROUND va CAST

e ROUND(x, n) lamtron x dén n chi sb thap phan; n am lam tron vé hang chuc/trdm/nghin
( ROUND(1250000, -3) — lam tron dén nghin).

+ CAST(bidu_thirc AS kiéu) ép kiéu, vidyu CAST(x AS DECIMAL(18,2)) —tbng 18 chi sb, trong d6 2
chv s6 thap phan.

Vi sao can ca hai? Hai hé in két qud ROUND khac nhau: véi ROUND(1280.8333..., 2) , SQL Serverin
1280.830000 (gitr sb chir s6 thap phan cla kiéu gbc) con MySQL in 1280.83 . Boc thém CAST(... AS
DECIMAL(18,2)) d& ca haiin dung hai chir sé:

SELECT CAST(ROUND(AVG(1.0 * quantity), 2) AS DECIMAL(18,2)) AS khoi_luong_tb
FROM Orders;



1280.83

Vi du bao céo thj trwérng — thdng ké gia cla tivng mé trong 10 phién gan nhét:

SELECT symbol,
MAX(high_price) AS cao_nhat,
MIN(low_price) AS thap_nhat,
CAST(ROUND (AVG(close_price), 2) AS DECIMAL(18,2)) AS dong_cua_tb,
SUM(volume) AS tong_khoi_luong
FROM MarketPrices
GROUP BY symbol
ORDER BY symbol;

CEO 22110.00 19030.00 20306.00 43500000

FPT 126600.00 115800.00 121440.00 53700000

HPG 27675.00 26055.00 27027.00 41800000

IDC 54750.00 49750.00 51950.00 54700000
(12 dong)

D6i don vi sang ty ddng: CAST(ROUND (SUM(balance) / 1000000000.0, 2) AS DECIMAL(18,2)) (chiacho
1000000000.0 —c6 .0 dé khong bi chia nguyén):

SELECT CAST(ROUND(SUM(balance) / 1000000000.0, 2) AS DECIMAL(18,2)) AS tong_so_du_ty
FROM Accounts
WHERE status = 'ACTIVE';

63.93

SQL Server vs MySQL: CAST(3.5 AS INT) cho 3 (c&t phan I&) trong SQL Server, con MySQL khéng cd
kiu INT trong CAST madung CAST(3.5 AS SIGNED) vacho 4 (lam tron). Dé tranh sai khac, hay dung
ROUND rd rang roi méi ép kiéu, hodc ép sang DECIMAL nhuw trén.

SQL Server:

SELECT CAST(3.5 AS INT) AS ep_kieu_int;

MySQL:

SELECT CAST(3.5 AS SIGNED) AS ep_kieu_signed;



7. Ap dung: tir cau héi nghiép vu dén bao cao

Yéu cau: "Véi cac 1énh da khép hét, cho biét méi ma cé bao nhiéu l1énh, téng gié tri (khdi lvong x gid), va chi git
nhitng ma cé ttr 5 Iénh tré 1én; ma gié tri I6n nhét 1én dau.”

Béc tach: bang Orders , WHERE status = 'MATCHED' ; nhém theo symbol ; thdng k& COUNT (%) ,
SUM(quantity * price) ;loc nhém bang HAVING COUNT (%) >= 5 ;sdp ORDER BY gi4 tri gidam dan, thém
symbol lam khoéa phu.

SELECT symbol, COUNT(x) AS so_lenh, SUM(quantity * price) AS gia_tri
FROM Orders

WHERE status = 'MATCHED'

GROUP BY symbol

HAVING COUNT (%) >= 5

ORDER BY gia_tri DESC, symbol;

VCS 6 803950000.00

VCB 8 563650000.00

VNM 9 514050000.00

PVS 8 383450000.00

MBS 6 202850000.00
(9 dong)

Trwdc khi ndp bai, hay tw kiém tra ba diéu: (1) cot trong SELECT da ndm trong GROUP BY hodc ham théng ké
chwa? (2) diéu kién d&t dang chd WHERE / HAVING chwa? (3) ORDER BY d& du khoa phu dé két qua khong phu
thuéc thr ty vat ly chwa?



Sai lam thwong gap

Sai l1am

Nham AVG(balance) véi "trung binh méi
khach hang"

Chia sb nguyén trén SQL Server ( AVG cla
INT, a / b)

Cot khéng ndm trong GROUP BY ciing
khéng trong ham théng ké

Loc theo ham théng ké trong WHERE , ho&c
loc diéu kién dong trong HAVING

TOP / LIMIT /phéan trang khong c6 ORDER
BY hodc thiéu khéa phu

STRING_AGG / GROUP_CONCAT khdng chi
dinh the tw

Quén SUM trén tap réng cho NULL

Tom tat

No6i dung Ghi nh&
Ham théng ké

COUNT () vs
COUNT (cot)

Chia sb nguyén
Top-N

Phan trang
(n-1)xk

GROUP BY
WHERE vs HAVING
COUNT(DISTINCT x)

N&i chubi trong nhém

SQL Server SELECT TOP n ..

SQL Server STRING_AGG(x,

Hau qua

Sé trung binh méi tai khoan — sai
don vi

Mat phan thap phan, hai hé cho
két qua khac nhau

L&i ( ONLY_FULL_GROUP_BY )

Lbi hodc cham

Dong I&p/thiéu gitra cac trang,

ch&m sai

Chudi khac nhau gitra hai hé

Bao cao hién NULL thay vi 0

Dém moi dong vs dém dong khac NULL

. ;MySQL ...

Dém gia tri khac nhau

ORDER BY x SEPARATOR ',')

Dinh dang sb

Cach dung

SUM(balance) / COUNT(DISTINCT

customer_id)

Nhén 1.0 ,boc CAST(ROUND(..., 2)
AS DECIMAL(18,2))

Thém vao GROUP BY néu can chia
nhédm min hon, hoac boc béng ham
théng ké

Piéu kién dong — WHERE ; diéu kién
nhom — HAVING

ORDER BY luén c6 khéa duy nhéat &
cudi

WITHIN GROUP (ORDER BY ...) /
ORDER BY ... SEPARATOR

COALESCE(SUM(...), @)

COUNT , SUM , AVG, MIN, MAX ;bd qua NULL (trlr COUNT(x) ); SUM trén tap réng la NULL

SQL Server chia nguyén ( AVG cuta INT, 7/2 );nhan 1.0 dé c6 phan thap phan
LIMIT n ;luéncéd ORDER BY + khoa phu

SQL Server OFFSET (n-1)xk ROWS FETCH NEXT k ROWS ONLY ; MySQL LIMIT k OFFSET

Chia nhom; cét trong SELECT phai thuéc GROUP BY hodc ham théng ké

Loc dong (trwéc nhém) vs loc nhém (sau nhém, diing dwoc ham thdng ké)

',') WITHIN GROUP (ORDER BY x) ; MySQL GROUP_CONCAT(x

CAST(ROUND(x, 2) AS DECIMAL(18,2)) dé haihé in giéng nhau



Goi y m& rong

« Th tim ma c6 khéi lwong khép trung binh méi Iénh cao nhat: GROUP BY symbol trén Orders (chuy
chia s6 nguyén) réi TOP 1/ LIMIT 1.

« Théng ké theo thang: GROUP BY YEAR(order_date), MONTH(order_date) — YEAR/MONTH giéng nhau
& hai hé (Budi 4 sé hoc k§ cac ham ngay).

« Trong bang CustomerStats , tinh gia tri giao dich trung binh méi 1an giao dich ( total_trade_value /
trade_count ) cho cac khach hang c6 trade_count > @ — chuy tranh chia cho 0.

« Doc thém: GROUP BY ... WITH ROLLUP (MySQL)va GROUP BY ROLLUP(...) (SQL Server)dé cé dong
tdng cong trong bao cao; ham ctra sb (Budi 3) sé gidi quyét nhirng bai "top N trong méi nhém".

Bai tap thwc hanh caa budi

Danh sach day du cac bai ctia budi (ban da gép tirng nhém ngay trong bai gidng), ndp trén Codelab bing SQL
Server hoac MySQL:

« Bai 2.1 — S&p xép khach hang theo tén A—Z (d6 kho: dé)

« Bai 2.1 — Sap xép khach hang theo ngay tham gia (d6 kho: dé)

« Bai 2.1 — Sap xép tai khoan theo s6 dw gidm dan (d6 kho: dé)

 Bai 2.2 — Théng keé tai san trén tai khodn dang hoat déng (d6 kho: dé)
« Bai 2.2 — Tai san trung binh méi khach hang (dé khé: trung binh)

« Bai 2.2 — S6 khach hang dang hoat déng (d6 khé: dé)

« Bai 2.3 — Top 10 khach hang c6 tai san I&n nhat (d6 kho: trung binh)
» Bai 2.3 — Phan trang danh sach khach hang (d6 kho: trung binh)

« Bai 2.4 — Théng ké khach hang theo loai va trang thai (d6 kho: dé)

« Bai 2.4 — Khach hang c6 nhiéu tai khoan va tai san Ién (d6 kho: trung binh)
« Bai 2.5 — Théng ké lénh theo trang thai (d6 kho: trung binh)

» Bai 2.5 — Danh sach méa chirng khoan theo san (dd kho: trung binh)

» Bai 2.4 — Bao cao gia tri khdp [énh theo ma (dd kho: kho)

Nép bai tai trang bai tép cta khda trén Codelab.

Thwe hanh trén Windows: xem, dém va xuat két qua bao cao

Lam trén SSMS (da cai & Budi 1), sau khi nap hnx_securities . Budi nay ban lam quen v&i cach doc va xuét
két qua, ky nang can ngay khi lam béo céo théng ké.

1. Chon noi hién thi két qua. Menu Query — Results To: Results to Grid (Ctrl+D, lwdi, méc dinh), Results to
Text (Ctrl+T, van ban thuan, d& xem cot thang hang) hodc Results to File (Ctrl+Shift+F, ghira file .rpt ). Nhan
Ctrl+R dé &n/hién khung két qua khi can thém chd soan cau lénh.

2. Poc thanh trang thai. Géc dwéi clra sb truy van cé sb dong tra vé (vi du 40 rows) va thdi gian chay. Hay dbi
chiéu s6 dong nay véi ky vong truéc khi tin vao két qua.

3. Thir COUNT(x) va COUNT(cot) ngay trén may.



USE hnx_securities;

SELECT COUNT (%) AS so_dong,
COUNT(email) AS so_email_khac_null,
COUNT (DISTINCT city) AS so_thanh_pho

FROM Customers;

Déi chiéu: so_dong l&nhon so_email_khac_null khicé khach chwa cé email (NULL khong dwoc dém).

4. Thir phan trang vé&i OFFSET ... FETCH (trang 2, méi trang 10 khach hang cé gia tri giao dich I&n nhét):

SELECT customer_id, total_trade_value

FROM CustomerStats

ORDER BY total_trade_value DESC, customer_id
OFFSET 10 ROWS FETCH NEXT 10 ROWS ONLY;

5. Xuat két qua sang Excel.

1. Chay mét truy vdn GROUP BY , vi du s6 tai khoan va téng sb du theo loai tai khoan.

2. Chubt phai vao luwdi két qua — Save Results As... — chon dudi CSV, dat tén, lwu.

3. M& file bang Excel (néu tiéng Viét 16i font: Data — From Text/CSV, chon File Origin 1a 65001: Unicode
(UTF-8)).

4. Néu can tén cot khi sao chép: chudt phdi — Copy with Headers, réi dan vao Excel.

Meo: mudn file CSV ludn cé tén cot, vao Tools — Options — Query Results — SQL Server — Results to
Grid, tick Include column headers when copying or saving the results.

Vé&i MySQL Workbench: két qué hién & lwdi Result Grid; dung biéu twong Export recordset to an external file
phia trén lwéi dé lwu CSV; LIMIT 10 OFFSET 10 thay cho OFFSET ... FETCH.

Tw kiém tra: [am lai bai 2.3 trén SSMS, kiém tra s6 dong & thanh trang thai, rdi mai ndp trén Codelab.



Bubi 3 — Window Functions (ham ctra s6) v myc luc

Dén hét budi 2, cac anh chi da quen v&i GROUP BY : gom nhiéu dong thanh mét dong dé tinh tong, trung binh,
dém. Trong cong viéc & cong ty chirng khodn, rat nhiéu bao céo lai doi héi diéu nguoc lai: gitk nguyén tirng dong
nhwng d&t méi dong canh mét con sb clia "ca nhém" — vi du gia tri giao dich ctia ma VCB va ty trong ctia né trong
ca thi trwdng, gia dong clra hdm nay va gia phién trwwée, thir hang clia ma trong ngay, dwdng trung binh dong 3
phién... D6 chinh la dat dung vé ctia window functions.

Budi nay dung chd yéu bang MarketPrices (12 ma x 10 phién tir 2026-09-14 dén 2026-09-25) va mét chut bang
Trades . C4u tric cac bang xem lai & muc "Bd dir liéu mau ctia khéa hoc" trong Budi 1. "Hém nay" cia bo dir
lieu ludn la 2026-09-25.

Lwu y: Yéu ciu phién ban: SQL Server 2012 tré Ién va MySQL 8.0 tré 1én c6 day dd ham clra sb. MySQL

5.7 tré vé truéc khong hé tro.

Muc tiéu budi hoc

« Sau budi nay ban cé thé giai thich khai niém ham clra sd, viét dung cu phap OVER (PARTITION BY ...
ORDER BY ...) vaphan biétvéi GROUP BY .

« Sau bubi nay ban c6 thé dung SUM/AVG/MIN/MAX ... OVER dé so sanh tirng dong véi tbng thé ma khong
gop dong.

« Sau budi nay ban c6 thé xép hang badng ROW_NUMBER , RANK , DENSE_RANK , x(r ly déng hang va lay Top N
theo nhém.

« Sau budi nay ban c6 thé phan tich bién dong gia bdng LAG / LEAD : mc tang/gidm va % bién dong so vai
phién truée.

« Sau budi nay ban c6 thé dung khung clra s6 ROWS BETWEEN ... dé tinh gia tri Ity k& va dwéng trung binh
déng MA3/MAS.

Ban do budi hoc

Budi hoc 3 gi¢» (180 phuit), khodng 29% ly thuyét + demo + Q&A (~52 phut) va 71% thwc hanh (~128 phat). M6i
phan ly thuyét dwoc xen ké ngay bang bai thwc hanh twong ng: hoc dén dau lam dén do.



Phan No6i dung Théi lwong goii y

1 Tbng quan Window Functions, so sanh v&i GROUP 10 phat (ly thuyét + demo)
BY

2 Window Aggregate: SUM/AVG/MIN/MAX/COUNT ... 8 phut (ly thuyét + demo)
OVER

3 Ranking: ROW_NUMBER , RANK , DENSE_RANK , déng 10 phat (ly thuyét + demo)
hang, Top N

Thue Bai 3.1 — X&p hang va phan loai cé phiéu 44 phat

hanh

4 LAG va LEAD — bién déng gia 9 phat (ly thuyét + demo)

Thuce Bai 3.2 — Chubi thai gian va bién dong gia 44 phut

hanh

5 Window Frame va Moving Average 9 phut (ly thuyét + demo)

Thuc Bai 3.3 — Gia tri iy ké va dwong trung binh déng 40 phut

hanh

6 Téng két va Q8A 6 phut (thao luan)
Téng 180 phat: ly thuyét + demo + Q&A ~52 phlit, thuc

hanh ~128 phuat (~71%)

1. Téng quan Window Functions

1.1. Khai niém

Mét ham ctra s6 tinh toan trén mot tap cac dong lién quan dén dong hién tai (goi 1a "ctra sb"), nhwng khéng gop
cac dong lai. M&i dong dau vao van cho ra dung mét dong két qua, cong thém cot do ham cira sé tinh.

DAu hiéu nhan biét; ludn cé ménh d& OVER (...) disau tén ham.

ham(...) OVER (
[PARTITION BY cot_chia_nhém]
[ORDER BY cdt_sap_xép [ASC|DESC]]
[khung: ROWS BETWEEN ... AND ...]



Thanh phan

PARTITION BY

ORDER BY

Khung ( ROWS
BETWEEN )

Vai tro

Chia dong thanh cac "phan ving" déc lap (giéng
GROUP BY nhwng khéng gop)

The tw dong bén trong phan ving — quyét dinh
hang, "phién trwéc", tng ldy ké

Ctra sb trwot quanh dong hién tai (muc 5)

Néu bé di

Ca bang két qua 1a mét phan ving

Th ty khdng xac dinh (khdng dung duoc cho
xép hang, LAG , LEAD )

Mac dinh nhw muc 5.2

Vi du nghiép vu: Phong phan tich can bang "gia déng clra tirng phién kém gia déng clra trung binh cta

chinh ma d8". Khéng thé dung GROUP BY vi s& mét tirng phién; ham clra sb gidi quyét tron ven trong mot

cau lénh

1.2. So sanh véi

GROUP BY

Cung mét cau hdi "gia déng clra trung binh va cao nhét ctia tirng ma", hai cach cho hai két qua khac han vé hinh

dang.

Vé&i GROUP BY — méi mé con mét dong:

SELECT symbol,

CAST(AVG(close_price) AS DECIMAL(18,2)) AS tb_close,
MAX(close_price) AS cao_nhat

FROM MarketPrices
WHERE symbol IN (
GROUP BY symbol
ORDER BY symbol;

FPT 121440.00 1
HPG 27027.00 2
VCB 92368.00 9

"FPT','VCB', 'HPG")

26000.00
7540.00
5680.00

V&i ham clra s — van con tirng phién, méi phién "nhin th&y" trung binh va dinh ctia cd ma:

SELECT symbol, trade_date, close_price,
CAST(AVG(close_price) OVER (PARTITION BY symbol) AS DECIMAL(18,2)) AS tb_close,
MAX(close_price) OVER (PARTITION BY symbol) AS cao_nhat

FROM MarketPrices

WHERE symbol IN ('FPT','VCB','HPG') AND trade_date >= '2026-09-24'

ORDER BY symbol,

trade_date;



FPT 2026-09-24 118800.00 117600.00 118800.00
FPT 2026-09-25 116400.00 117600.00 118800.00
HPG 2026-09-24 26460.00 26865.00 27270.00
HPG 2026-09-25 27270.00 26865.00 27270.00
VCB 2026-09-24 92920.00 94300.00 95680.00
VCB 2026-09-25 95680.00 94300.00 95680.00

Hinh dwéi day d&t hai cach canh nhau trén cuing div liéu dé thay "gdp dong" khac "gitr dong" thé nao.
Hinh minh hoa: So sanh GROUP BY va Window Function (xem hinh déng trén trang bai gidng truc tuyén).
Cach doc hinh: bén trai, GROUP BY nén mdi nhém thanh mét dong nén cac cot chi tiét (ngay, gia tivng phién) bién

mat; bén phai, ham ctra sb gilr nguyén sb dong dau vao va chi thém mot cot chira sé liéu ctia nhém, 13p lai & moi
dong thudc nhém.

GROUP BY Ham ctra sb
Sé dong két qua it hon (m6t dong/nhém) Bang sb dong dau vao
Cot khdng nam trong Khéng dwgc SELECT (trtr khi SELECT thoai mai
nhom gop)
Dung khi Bao cao téng hop D4t sb liéu nhom canh chi tiét, xép hang, so sanh dong véi
dong

Thir tw thwe thi logic. Ham ctra sb dwoc tinh sau WHERE , GROUP BY , HAVING , va trwéc ORDER BY cudi

cung:
Bwéc Ménh dé Ghi chu
1 FROM / JOIN LAy d lieu ngudn
2 WHERE Loc dong — dong bi loai khéng tham gia cira s6
3 GROUP BY / HAVING Gop nhém (néu co)
4 Ham cira s6 ( OVER ) Tinh trén cac dong con lai
5 SELECT (biéu thirc, bi danh) D4t tén cot
6 ORDER BY cudicau, TOP / LIMIT Sép xép hién thi

Canh bao: Hé qua cula th tw trén: (1) WHERE chay trwd'c nén nhirng dong bi loc khéng tham gia vao clra
s6 (xem bay & muc 4.2); (2) khéng dwoc dit ham ctra sé trong WHERE hay GROUP BY . Mudn loc theo két
qua clia ham ctra s6 (vi du "chi gitr hang <= 3 ") phéi boc cau truy van thanh truy van con & ménh dé
FROM (derived table) réi loc & truy van ngoai — ching ta sé dung mau nay rat nhiéu. (Truy van con va CTE
sé dwoc hoc ki & Budi 5.)




1.3. Khac biét SQL Server va MySQL
Cu phap co ban giéng nhau, cac bai trong budi nay chay nguyén van trén ca hai. Vai diém can nho:

« Trong OVER , khéng dung bi danh cot (alias) cia SELECT ; phai viét lai biéu thirc.

o Kiéu dir liéu két qua co thé khac (xem muc 2.2, AVG trén sb nguyén).

o MySQL hb trg thém ménh d& WINDOW w AS (...) dé&ttén cho clra sd dé dung lai nhiéu 1an; T-SQL truyén
théng (trwéc 2022) thi khong — nén viét 1ap OVER (...) .

MySQL — dat tén clra s6, viét mot 1an ding nhiéu 1an:

SELECT trade_date, close_price,
LAG(close_price) OVER w AS prev_close,
SUM(volume) OVER w AS luy_ke_kl
FROM MarketPrices
WHERE symbol = 'HPG' AND trade_date <= '2026-09-17'
WINDOW w AS (ORDER BY trade_date)
ORDER BY trade_date;

2026-09-14 27000.00 NULL 7400000

2026-09-15 26190.00 27000.00 12400000
2026-09-16 27000.00 26190.00 19800000
2026-09-17 27540.00 27000.00 25700000

SQL Server — viét lap OVER (...) (chay dwoc & moi phién ban):

SELECT trade_date, close_price,
LAG(close_price) OVER (ORDER BY trade_date) AS prev_close,
SUM(volume) OVER (ORDER BY trade_date) AS luy_ke_kl
FROM MarketPrices
WHERE symbol = 'HPG' AND trade_date <= '2026-09-17'
ORDER BY trade_date;

2026-09-14 27000.00 NULL 7400000

2026-09-15 26190.00 27000.00 12400000
2026-09-16 27000.00 26190.00 19800000
2026-09-17 27540.00 27000.00 25700000

SQL Server vs MySQL: Hai cau trén cho cuing két qua. Khi chuyén tir MySQL sang SQL Server, chi can thay
OVER w bang OVER (ORDER BY trade_date) .




2. Window Aggregate Functions: SUM / AVG / MIN /| MAX / COUNT
... OVER

Cac ham tdng hop quen thudc thanh ham clra sé chi bang cach thém OVER .

Ham Y nghia khi ding vé&i OVER ('ng dung chirng khoan

SUM(x) OVER (...) Téng cla x trén clra sb Ty trong gié tri giao dich, Ity ké

AVG(x) OVER (...) Trung binh cla x trén clra s6 So sanh khéi lwong véi mire trung binh
MIN(x) OVER (...) / MAX(x) OVER (...) Nhé nhét / 16n nhét Dinh/day cla ky, khoang cach t&i dinh
COUNT (%) OVER (...) Sé dong trén clra s Dém sb phién da co div liéu

2.1. OVER () réng: ca bang két qua la mét ctra sé

Bai toan: trong ngay 2026-09-24, mbi ma chiém bao nhiéu % tdng khdi lwong khép toan thi triong?

SELECT symbol, volume,
SUM(volume) OVER () AS tong_ngay,
CAST(ROUND(100.0 * volume / SUM(volume) OVER (), 2) AS DECIMAL(18,2)) AS ty_trong
FROM MarketPrices
WHERE trade_date = '2026-09-24'
ORDER BY volume DESC, symbol;

MBS 8700000 56900000 15.29
FPT 8400000 56900000 14.76
SHS 8100000 56900000 14.24
VNM 8100000 56900000 14.24
IDC 7300000 56900000 12.83
NVB 4400000 56900000 7.73

Cung mét biéu thirc SUM(volume) OVER () cho cing mét con s6 56.900.000 & moi dong, nén ta co thé chia
truc tiép dé ra ty trong — didu ma véi GROUP BY phai viét truy van con hodc tw ndi bang.

Twong tw, so sanh tirng ma véi mire trung binh cda ca thi trwéng trong ngay:

SELECT symbol, volume,
CASE WHEN volume * 1.0 > AVG(volume *x 1.0) OVER () THEN 'Tren TB' ELSE 'Duoi TB' END
AS so_voi_tb

FROM MarketPrices
WHERE trade_date = '2026-09-25"'
ORDER BY volume DESC, symbol;



NVB 8400000 Tren TB
CEO 7800000 Tren TB
VCB 7500000 Tren TB
IDC 7000000 Tren TB
PVS 7000000 Tren TB

Meo: C6 thé dat ham ctra sd bén trong CASE nhuw trén, nhwng van khong thé d&t trong WHERE . Mudn gilr

riéng cac ma trén trung binh, hay boc thanh truy van con rdi loc so_voi_tb = 'Tren TB' .

2.2. PARTITION BY : clra sO theo nhém

SUM(volume) OVER (PARTITION BY symbol) Ia tdng khdilwong cla riéng ma dé trén cac dong dang xét. Vi du
trén bdng Trades , d&t canh mdi giao dich tdng khdi lwong khép ctia ma trong giai doan 24—-25/09:

SELECT trade_id, symbol, quantity,
SUM(quantity) OVER (PARTITION BY symbol) AS tong_theo_ma
FROM Trades
WHERE trade_date >= '2026-09-24'
ORDER BY symbol, trade_id;

32 CEO 1000 3500
40 CEO 2500 3500
18 FPT 500 500
78 1IDC 100 150
80 1IDC 50 150
2 MBS 2000 2000

Bbn ham can nhé: SUM, AVG, MIN, MAX (thém COUNT ). Vidudung MIN /MAX dé do khoang cach cua gia
hién tai t&i dinh 10 phién cta chinh ma d6. Vi can ca chubi 10 phién dé tim dinh/day nén phai tinh trong truy van
con rdi méi loc ngay & truy van ngoai:

SELECT symbol, close_price, dinh, day_gia,
CAST(ROUND(100.0 * (dinh — close_price) / dinh, 2) AS DECIMAL(18,2)) AS cach_dinh_pct
FROM (
SELECT symbol, trade_date, close_price,
MAX(close_price) OVER (PARTITION BY symbol) AS dinh,
MIN(close_price) OVER (PARTITION BY symbol) AS day_gia
FROM MarketPrices
) t
WHERE trade_date = '2026-09-25'
ORDER BY cach_dinh_pct DESC, symbol;



SHS 14720.00 16320.00 14720.00 9.80
FPT 116400.00 126000.00 116400.00 7.62
CEO 20460.00 22000.00 19140.00 7.00
VNM 65960.00 70720.00 65960.00 6.73
VCS 56400.00 59400.00 54600.00 5.05

Khi cé cd PARTITION BY I&n ORDER BY , phép tinh tr& thanh liiy ké (xem muc 5).

SQL Server vs MySQL — b3y AVG trén s nguyén. Cot volume kiéu BIGINT . AVG trong T-SQL trén kiéu
nguyén tré vé s6 nguyén (cat bé phan thap phan), con MySQL tra vé sb thap phan:

SQL Server:

SELECT symbol, volume, AVG(volume) OVER () AS tb_ngay
FROM MarketPrices WHERE trade_date = '2026-09-24' ORDER BY symbol;

CEO 2300000 4741666
FPT 8400000 4741666
HPG 200000 4741666

MySQL:

SELECT symbol, volume, AVG(volume) OVER () AS tb_ngay
FROM MarketPrices WHERE trade_date = '2026-09-24' ORDER BY symbol;

CEO 2300000 4741666.6667
FPT 8400000 4741666.6667
HPG 200000 4741666.6667

Cach viét an toan cho ca hai: CAST(ROUND(AVG(volume * 1.0) OVER (), 2) AS DECIMAL(18,2)) — nhan
1.0 dé ép sang sb thap phan, rdi ROUND + CAST dé in dung hai chir s6. Quy téc nay ap dung cho moi bai cham
tw dong cla khoa.

SELECT symbol, volume,
CAST(ROUND (AVG(volume * 1.0) OVER (), 2) AS DECIMAL(18,2)) AS tb_ngay
FROM MarketPrices WHERE trade_date = '2026-09-24' ORDER BY symbol;

CEO 2300000 4741666.67
FPT 8400000 4741666.67
HPG 200000 4741666.67



2.3. Gia tri giao dich: vai lwu y nghiép vu

Trong budi nay, gia tri giao dich ctia mét ma trong phién dwoc xap xi bdng close_price * volume . (Gia tri
khép thue té phai cong tirng 1énh khép; & day ta ding cong thirc don gidn dé cé div liéu cho c& 12 ma trong ca 10
phién.) Téng gia tri ca 12 ma ngay 25/09 vao c& 2.770 ty ddng, nén hay ludn CAST(... AS DECIMAL(18,2)) dé
sb in ra c6 2 chi¥ s thap phan va khoéng bi tran kiéu.

Canh bao: Quén rdng OVER () chi nhin thy cac dong con lai sau WHERE — loc ngay 25/09 xong thi
SUM(...) OVER () chilatdng cia ngay 25/09. Ding GROUP BY rdivan SELECT thém cot chi tiét sé bi
bao 16i; d6 la luc nén chuyén sang ham clra so.

Bai tap 3.1c (ty trong gia tri giao dich v&i SUM/AVG/MIN/MAX ... OVER () )dung dung kién thirc clia muc nay;
cac bai con lai cia nhém 3.1 ndm & phan xép hang ngay bén dwdi, nén ban sé 1am ca nhém sau muc 3.

3. Ranking Functions: ROW_NUMBER, RANK, DENSE_RANK

Ba ham xép hang déu bat budc c6 ORDER BY trong OVER , khac nhau & cach déi xtr véi cac dong déng hang
(ties):

Ham DPong hang Th hang ké Vi du véi gia tri 10, 10,
tiép 8
ROW_NUMBER () Van duoc sb khac nhau (tly y néu khéng cé khoa Lién mach 1,2,3
phu)
RANK () Cung hang Nhay céc 1,1,3
DENSE_RANK () Cung hang Lién mach 1,1,2

Ngay 2026-09-23 c6 hai ma dong khdi lwong ding dau (PVS va VCS cung 8.400.000). So sanh ba ham:

SELECT symbol, volume,
ROW_NUMBER() OVER (ORDER BY volume DESC, symbol) AS rn,
RANK () OVER (ORDER BY volume DESC) AS rnk,
DENSE_RANK() OVER (ORDER BY volume DESC) AS drnk

FROM MarketPrices

WHERE trade_date = '2026-09-23'

ORDER BY rn;

PVS 8400000 1
VCS 8400000 2
NVB 8200000 3
VNM 8100000 4
MBS 7400000 5
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Nhin dong NVB: RANK = 3 (vi c6 2 ma hang 1 ding triwdc, hang 2 "bj bé"), con DENSE_RANK = 2.

3.1. Xt ly déng hang — chon ham theo nghiép vu

« Mubn méi dong mét s6 duy nhat (danh sé phién, chon dung 1 dong dau méi nhém): ROW_NUMBER() , luén
thém khéa phu vao ORDER BY (nhw symbol & trén) dé két qua tat dinh — néu khong, hai l4n chay c6 thé
ra hai th&r tw khac nhau.

« Muén "Top N" céng bang, ddng hang thi cuing dwoc vao: RANK() (hodc DENSE_RANK() ), réiloc hang
<= N .V6&i RANK , Top 3 cé thé ra hon 3 dong néu déng hang & vi tri 3.

o Mubn biét ma dirng thir k khac biét vé gia tri (th(r hai cao nhét, thir ba cao nhét...): DENSE_RANK() .

Vidu DENSE_RANK : ngay 25/09, "muirc khoi lwgng cao th tw" 1a bao nhiéu, mé nao dat mirc d6? Vi DENSE_RANK
khéng nhay céc nén ba mirc cao hon (NVB, CEO, VCB) chiém hang 1-3, va hai ma dong khéi lwgng IDC va PVS
cung dirng hang 4 (néu dung RANK thi ho ding hang 4 nhung mirc "th(r ndm" sé khong ton tai):

SELECT symbol, volume
FROM (
SELECT symbol, volume,
DENSE_RANK() OVER (ORDER BY volume DESC) AS d
FROM MarketPrices
WHERE trade_date = '2026-09-25"'
) t
WHERE d = 4
ORDER BY symbol;

IDC 7000000
PVS 7000000

Con khi can diing mét dong méi nhém (vi du phién cé gia dong clra cao nhéat clia méi ma; déng gia thi 14y phién
s&m hon), dung ROW_NUMBER() vé&i khoa phu rdi gitv rn = 1 :

SELECT symbol, trade_date, close_price
FROM (

SELECT symbol, trade_date, close_price,
ROW_NUMBER() OVER (PARTITION BY symbol ORDER BY close_price DESC, trade_date) AS
rn

FROM MarketPrices
) t
WHERE rn = 1
ORDER BY symbol;



CEO 2026-09-14 22000.00
FPT 2026-09-17 126000.00
HPG 2026-09-17 27540.00
IDC 2026-09-24 54500.00
MBS 2026-09-25 26880.00

3.2. Xép hang theo tirng nhém ( PARTITION BY ) va Top N méi nhém

Thém PARTITION BY trade_date dé xép hang riéng cho tirng ngay. Vi khéng thé loc hang trong WHERE , ta
boc vao truy van con:

SELECT trade_date, symbol, volume, hang
FROM (
SELECT trade_date, symbol, volume,
RANK() OVER (PARTITION BY trade_date ORDER BY volume DESC) AS hang
FROM MarketPrices
WHERE trade_date BETWEEN '2026-09-22' AND '2026-09-24'
) t
WHERE hang <= 2
ORDER BY trade_date, hang, symbol;

2026-09-22 VCS 8600000
2026-09-22 NVB 8000000
2026-09-23 PVS 8400000
2026-09-23 VCS 8400000
2026-09-24 MBS 8700000
2026-09-24 FPT 8400000
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Ngay 23/09 cé hai ma déng hang 1 va ta van gilr ca hai, ddng thdi khéng ¢6 hang 2 — ding tinh chat clia RANK .
DPay la mau "Top N theo nhém" ma bai 3.1 sé dung.

Vi du nghiép vu: Ban lanh dao mudn xem mdi ngay "3 ma c6 gia tri giao dich I&n nhat". D6 1a Top N theo
nhom v&i nhém = ngay giao dich: RANK() OVER (PARTITION BY trade_date ORDER BY gia_tri DESC)
rdi loc hang <= 3 & truy van ngoai.

3.3. Phan loai theo thir hang: CASE va NTILE

Sau khi c6 hang, ta g&n nhan badng CASE WHEN (budi 4 s& hoc ky hon):

CASE WHEN hang <= 3 THEN 'TOP3'
WHEN hang <= 6 THEN 'KHA'
ELSE 'YEU' END AS nhom



Néu chi can chia déu thanh k nhém, ham NTILE(k) lam luén (ma & nhém 1 la nhém dau). Véi 12 ma chia 3
nhém, méi nhém 4 ma (nhé thém khoéa phu dé tat dinh):

SELECT symbol, volume, NTILE(3) OVER (ORDER BY volume DESC, symbol) AS nhom
FROM MarketPrices WHERE trade_date = '2026-09-24'
ORDER BY volume DESC, symbol;

MBS 8700000
FPT 8400000
SHS 8100000
VNM 8100000
IDC 7300000
NVB 4400000

N N R R R R

Lwuy NTILE catclng theo s6 dong: SHS va VNM dong khéi lwong nhung néu ndm & ranh gidi nhdém van co
thé bi tach ra hai nhém. Khi can céng bang véi ddng hang, hay dung RANK + CASE .

Sai lam thwéng gap: dung ROW_NUMBER() dé "Top N" khi @& néi "déng hang cuiing vao" (sé bd sét); quén ORDER
BY trong OVER cUa ham xép hang (I6i cu phap); quén khéa phu khién két qua khéng 6n dinh gitra cac 1an chay.

Thwc hanh ngay: bai 3.1

Vira hoc xong tbng hop OVER va ba ham xép hang, hay lam nhém bai 3.1 dé danh sé phién, so sanh
ROW_NUMBER/RANK/DENSE_RANK , tinh ty trong, l4y Top 3 méi ngay va phan loai ¢ phiéu theo hang.

« Bai 3.1 — Danh sb phién giao dich theo tirng ma (dé khé: dé)

« Bai 3.1 — Xép hang khéi lwong: ROW_NUMBER, RANK, DENSE_RANK (d6 khé: dé)
« Bai 3.1 — Ty trong gia tri giao dich v&i ham téng hop OVER (d6 kho: dé)

» Bai 3.1 — Top 3 ma theo gia tri giao dich ttrng ngay (dé kho: trung binh)

« Bai 3.1 — Phan loai cb phiéu theo thir hang khéi lwong (d6 kho: trung binh)

4. LAG va LEAD — phan tich bién déng

LAG |4y gia tri cha dong dirng trwére, LEAD |4y gia tri cia dong dirng sau trong cung phan ving, theo thiy tw
ORDER BY cla clra s6.

LAG (biéu_thttc [, n [, gid_tri_mac_dinhl]) OVER (PARTITION BY ... ORDER BY ...)
LEAD(biéu_thttc [, n [, gid_tri_mdc_dinhl]) OVER (PARTITION BY ... ORDER BY ...)



Tham sé Y nghia Mic dinh

bidu_thtc Cot/biéu thirc can lay tir dong trwéc/sau (b4t budc)
n Lui/tién bao nhiéu dong 1
giad_tri_mac_dinh Gia tri dung khi khéng c6 dong trudc/sau NULL

Vi du v&i VNM, 5 phién cudi:

SELECT trade_date, close_price,
LAG(close_price) OVER (ORDER BY trade_date) AS prev_close,
LEAD(close_price) OVER (ORDER BY trade_date) AS next_close
FROM MarketPrices
WHERE symbol = 'VNM' AND trade_date >= '2026-09-21'
ORDER BY trade_date;

2026-09-21 66640.00 NULL 68000.00
2026-09-22 68000.00 66640.00 66640.00
2026-09-23 66640.00 68000.00 67320.00
2026-09-24 67320.00 66640.00 65960.00
2026-09-25 65960.00 67320.00 NULL

Phién d&u khéng co phién trwdc ( NULL ), phién cudi khéng co phién sau ( NULL ). Néu dung tham sé thir ba,
LAG(close_price, 2, @) Iui2 phiénvathay NULL bang 0 :

SELECT trade_date, close_price,
LAG(close_price, 2, 0) OVER (ORDER BY trade_date) AS gia_2_phien_truoc
FROM MarketPrices
WHERE symbol = 'VNM' AND trade_date >= '2026-09-21'
ORDER BY trade_date;

2026-09-21 66640.00 0.00
2026-09-22 68000.00 0.00
2026-09-23 66640.00 66640.00
2026-09-24 67320.00 68000.00
2026-09-25 65960.00 66640.00

4.1. Mrc tang/giam va % bién ddng so v&i phién truéc

Cong thirc chuén trong nganh:

e Murc thay ddi = close - prev_close

e %thay dbi= 100 * (close — prev_close) / prev_close



4.2. Bay lén: loc ngay trwée khi goi LAG

Nhiéu ban mubn xem % thay déi ctia riéng phién 25/09 va viét ngay WHERE trade_date = '2026-09-25' .Vi
WHERE chay trwéc ham cira sd, chi con ding mot dong trong ctra sd va LAG trd v& NULL . Vi du duéi day loc tir
24/09 tr& di nén phién 24/09 mét phién trwéc:

—— SAI: prev_close clia phién ddu lubn NULL vi phién 23/09 d& bi WHERE loai
SELECT trade_date, close_price,
LAG(close_price) OVER (ORDER BY trade_date) AS prev_close
FROM MarketPrices
WHERE symbol = 'VNM' AND trade_date >= '2026-09-24'
ORDER BY trade_date;

2026-09-24 67320.00 NULL
2026-09-25 65960.00 67320.00

Cach dung: tinh LAG trén ca chudi th&i gian trong truy van con, rdi loc ngay & truy van ngoai:

SELECT trade_date, close_price, prev_close,
CAST(ROUND(100.0 * (close_price — prev_close) / prev_close, 2) AS DECIMAL(18,2)) AS
pct

FROM (
SELECT trade_date, close_price,
LAG(close_price) OVER (ORDER BY trade_date) AS prev_close
FROM MarketPrices
WHERE symbol = 'VNM'
) t
WHERE trade_date >= '2026-09-23'
ORDER BY trade_date;

2026-09-23 66640.00 68000.00 -2.00
2026-09-24 67320.00 66640.00 1.02
2026-09-25 65960.00 67320.00 -2.02

Canh bao: WHERE loc ngay trwéc LAG = mét phién trwdc. Ludn tinh ham cira sb trén tap div liéu day da &
truy van con, réi loc & truy van ngoai.

4.3. Phan vung theo ma khi ¢é6 nhiéu ma

V&i nhiéu ma, bat buéc PARTITION BY symbol — néu khéng, phién dau ciia ma B sé "4y gia phién truéc” [a
phién cubi ctia ma A, moét 16i logic rat khé thdy. Ciing nhé rang "phién trwéc" 1a dong dieng treée theo thir tuw,

khong phai ngay lién ké&: néu ma nghi giao dich, phién trwéc 1a phién cé div liéu gan nhét.

ng dung thwérng gap: gan nhan phién tang/giam/di ngang bang CASE trén két qua LAG (phién dau khong co
phién trwdc nén nhan la NULL ):



SELECT trade_date, close_price, prev_close,
CASE WHEN close_price > prev_close THEN 'TANG'
WHEN close_price < prev_close THEN 'GIAM'
WHEN close_price = prev_close THEN 'DUNG' END AS xu_huong
FROM (
SELECT trade_date, close_price,
LAG(close_price) OVER (PARTITION BY symbol ORDER BY trade_date) AS prev_close
FROM MarketPrices
WHERE symbol = 'FPT'
) t
WHERE trade_date <= '2026-09-17'
ORDER BY trade_date;

2026-09-14 123600.00  NULL NULL

2026-09-15 120000.00 123600.00 GIAM
2026-09-16 122400.00 120000.00 TANG
2026-09-17 126000.00 122400.00 TANG

Sai Idm thwéng gap: chiacho prev_close = @ hodc NULL (kétqua NULL /16i chia 0 — hdy loc prev_close
IS NOT NULL ), sosanh close_price > prev_close v@i NULL (luén khdng dung), quén PARTITION BY .

Meo: M6t s6 ham "ho hang" ciing ct phap: FIRST_VALUE , LAST_VALUE (gia tri dong dau/cudi ctia khung)
— sé& hoc & muc 5.5 vi chiing phu thudc vao khung cira sé.
Thwc hanh ngay: bai 3.2

Vlra hoc xong LAG / LEAD va bay "loc ngay trudc khi tinh", hay lam nhém bai 3.2 dé tinh gia phién trudc/sau cia

HPG, % bién dong, dém phién tang/gidm va tim phién gidm sau nhét cla tirng ma.

Bai 3.2 — Gia dong clra phién trwdc va phién sau ctia HPG (d6 kho: dé)
Bai 3.2 — % bién dong gia so v&i phién trudc (d6 kho: trung binh)

« Bai 3.2 — Dém phién tang, gidm, di ngang cua tirng ma (dé kho: trung binh)
« Bai 3.2 — Phién bién dong xau nhét clia tirng ma (d6 kho: kho)
5. Window Frame va Moving Average

5.1. Khung ctra s6

Khi cé6 ORDER BY , ta con kiém soat dwoc nhirng dong nao cla phan ving dwoc dwa vao phép tinh cho dong
hién tai badng khung:

ROWS BETWEEN <d&u> AND <cudi>



Véi <dau> / <cubi> |a mot trong:

Tir khoa Nghia

UNBOUNDED PRECEDING Tir dong dAu tién cla phan ving
n PRECEDING n dong trwéc dong hién ta
CURRENT ROW Dong hién ta

n FOLLOWING n dong sau dong hién tai
UNBOUNDED FOLLOWING T6i dong cubi clia phan viing

Hinh dw&i minh hoa khung ROWS BETWEEN 2 PRECEDING AND CURRENT ROW — chinh la khung cta dwong trung
binh déng MA3.

Hinh minh hoa: Khung ctra sé (Window Frame) (xem hinh déng trén trang bai gidng truc tuyén).

Cach doc hinh: véi mdi dong hién tai (dwoc td dam), khung "truot" bao gdm né va 2 dong dirng ngay trwéc; khi
dong hién tai dich xuéng mét phién, khung ciing dich theo. O’ hai dong dau, khung bi "c&t" & bién phan ving nén
chi co 1-2 dong.

Vi du nhanh trén ma PVI, cac phién dén 18/09 — c6t luy_ke (tir dAu dén nay) va tong_3_phien (3 phién gan
nhét):

SELECT trade_date, volume,
SUM(volume) OVER (ORDER BY trade_date ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT
ROW) AS luy_ke,
SUM(volume) OVER (ORDER BY trade_date ROWS BETWEEN 2 PRECEDING AND CURRENT ROW)
AS tong_3_phien

FROM MarketPrices
WHERE symbol = 'PVI' AND trade_date <= '2026-09-18'
ORDER BY trade_date;

2026-09-14 1100000 1100000 1100000
2026-09-15 6500000 7600000 7600000
2026-09-16 800000 8400000 8400000
2026-09-17 500000 8900000 7800000
2026-09-18 6000000 14900000 7300000

>

Chu y dong dau: chwa dd 3 phién nén tong_3_phien chicdng nhirng phién hién cé (khung bi "cat" & bién phan

vung).

5.2. Mac dinh ctia khung — va vi sao nén viét ré ROWS

Néu céd ORDER BY ma khéng viét khung, chuan SQL dung RANGE BETWEEN UNBOUNDED PRECEDING AND
CURRENT ROW . V&i RANGE , cac dong c6é cuing gia tri sap xép (dong hang) dwoc coi la cing moét "diém" va
cung duwoc cong vao. Trén di liéu ngay 25/09 c6 déng khéi lwong:



SELECT symbol, volume,
SUM(volume) OVER (ORDER BY volume DESC) AS mac_dinh
FROM MarketPrices
WHERE trade_date = '2026-09-25' AND symbol IN ('NVB','IDC','PVS','VNM', 'MBS', 'SHS'")
ORDER BY volume DESC, symbol;

NVB 8400000 8400000

IDC 7000000 22400000
PVS 7000000 22400000
VNM 5400000 27800000
MBS 5000000 37800000
SHS 5000000 37800000

O két qua trén, IDC va PVS cung khéi lwvgng nén cung nhan téng 22.400.000; MBS va SHS ciing vay. Con ROWS
dém tirng dong vat ly nén cho téng Iy ké "ding nghia tirng dong" — nhwng thiy tw gitra hai dong ddng gia tri
phéi dwoc chét bang khéa phu, néu khdong SQL Server va MySQL cé thé sap IDC/PVS theo thi tw khac nhau va
cho ra hai két qua ldly ké khac nhau & hai dong nay. Khuyén nghi cho khéa hoc:

Lwu y: Ludn viét twéng minh ROWS BETWEEN ... AND ... vadat ORDER BY c6 khéa duy nhéat (vi du
ORDER BY trade_date khida PARTITION BY symbol —vi (symbol, trade_date) lakhda chinh).

Trén SQL Server, ROWS con nhanh hon RANGE dang ké vé&i bang Ién. Hai hé déu hd trg ROWS va RANGE trong
budi nay.

5.3. Gia tri lily ké

Téng ldy ké = téng tir ddu dén dong hién tai: SUM(x) OVER (PARTITION BY k ORDER BY t ROWS BETWEEN
UNBOUNDED PRECEDING AND CURRENT ROW) . ng dung: dong tién vao/ra tich Iy, khéi lwong giao dich tich Iy
trong ky, gia tri danh muc theo thoi gian.

C6 thé két hop GROUP BY rdi ham clra sb trén két qua da gop: ham ctra s6 chay sau GROUP BY , nén dwoc phép
viét ham tdng hop bén trong ham clra sb. Vi du gia tri giao dich tirng ngay trén bang Trades va ldy ké toan cong
ty:

SELECT trade_date,

SUM(quantity * price) AS gia_tri_ngay,
SUM(SUM(quantity * price)) OVER (ORDER BY trade_date ROWS BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW) AS luy_ke

FROM Trades

WHERE trade_date >= '2026-09-14'
GROUP BY trade_date

ORDER BY trade_date;



2026-09-14 87800000.00 87800000.00

2026-09-15 473000000.00 560800000.00
2026-09-16 377250000.00 938050000.00
2026-09-17 189000000.00 1127050000.00

Vi du nghiép vu: B6 phan thanh toan theo déi "gia tri giao dich Iy ké trong tuan" clia tirng ma dé canh bao
ma tap trung dong tién: SUM(gia_tri) OVER (PARTITION BY symbol ORDER BY trade_date ROWS
BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW) .

5.4. Pwong trung binh dong (Moving Average)

Trung binh ddng N phién (MAN) lam mwot dao ddng ngan han dé nhin xu hwéng: trung binh gia ctia phién hién tai
va N-1 phién lién truéc.

AVG(close_price) OVER (ORDER BY trade_date ROWS BETWEEN 2 PRECEDING AND CURRENT ROW) —— MA3
AVG(close_price) OVER (ORDER BY trade_date ROWS BETWEEN 4 PRECEDING AND CURRENT ROW) —— MA5

Pwong Khung S6 dong trong khung Nhay véi bién dong
MA3 2 PRECEDING AND CURRENT ROW 3 Cao (bam sat gid)

MAS5 4 PRECEDING AND CURRENT ROW 5 Thép hon (muot hon)
Vi du v&i VCB: cot so_phien cho biét khung dang c6 bao nhiéu dong, dé biét MA & dau chudi chwa "dd" N phién:

SELECT trade_date, close_price,
COUNT (%) OVER (ORDER BY trade_date ROWS BETWEEN 4 PRECEDING AND CURRENT ROW) AS
so_phien,
CAST(AVG(close_price) OVER (ORDER BY trade_date ROWS BETWEEN 2 PRECEDING AND CURRENT
ROW) AS DECIMAL(18,2)) AS ma3,

CAST(AVG(close_price) OVER (ORDER BY trade_date ROWS BETWEEN 4 PRECEDING AND CURRENT
ROW) AS DECIMAL(18,2)) AS ma5

FROM MarketPrices
WHERE symbol = 'VCB' AND trade_date <= '2026-09-18'
ORDER BY trade_date;

2026-09-14 93840.00
2026-09-15 91080.00
2026-09-16 92000.00
2026-09-17 90160.00
2026-09-18 92920.00

93840.00 93840.00
92460.00 92460.00
92306.67 92306.67
91080.00 91770.00
91693.33 92000.00

o A W N P

Khung ciing c6 thé cé tam, dung ca phién sau ( 1 PRECEDING dén 1 FOLLOWING ) — hibu ich dé lam muwot di
liéu lich st khi phan tich, nhwng khéng diing dwoc dé "dy bao" vi nhin trwéc twong lai:



SELECT trade_date, close_price,

CAST(AVG(close_price) OVER (ORDER BY trade_date ROWS BETWEEN 1 PRECEDING AND 1
FOLLOWING) AS DECIMAL(18,2)) AS tb_co_tam

FROM MarketPrices
WHERE symbol = 'VCB' AND trade_date <= '2026-09-18'
ORDER BY trade_date;

2026-09-14
2026-09-15
2026-09-16
2026-09-17
2026-09-18

93840.00
91080.00
92000.00
90160.00
92920.00

92460.00
92306.67
91080.00
91693.33
91540.00

Doc tin hiéu: néu MA ngan han (MA3) cat |én trén MA dai han (MA5) thuwdng dwoc xem la tin hiéu tang, cat xubng

Ia tin hiéu giam — day chinh la y twéng cua bai 3.3.

Sai lam thwong gap:

o Quén PARTITION BY symbol khitinh MA cho nhiéu ma: MA cia ma nay "dinh" gia ma khéc.

o Nhdm ROWS BETWEEN 3 PRECEDING v&i MA3: 3 PRECEDING AND CURRENT ROW 96m 4 dong; MA3 phai la
2 PRECEDING .

o Tin rdng MA & céc phién dau chwa dd N phién la "dung" — thwc té dé la trung binh clia cac phién hién co;
néu can chi tinh khi 0 di¥ liéu, thém COUNT(x) OVER (...) hodc ROW_NUMBER() rdi loc.

5.5. FIRST_VALUE va LAST_VALUE — bay cua khung mic dinh

FIRST_VALUE(x) tra gia tri cia dong dau khung, LAST_VALUE(x) tra gia tri cia dong cudi khung. Bay kinh
dién: v&i khung méc dinh (két thiic & CURRENT ROW ), LAST_VALUE chi trd vé& chinh dong hién tai. Mudn lay gia

cudi ky phai mé rong khung t&i UNBOUNDED FOLLOWING :

SELECT trade_date, close_price,
FIRST_VALUE(close_price) OVER (ORDER BY trade_date) AS gia_dau_ky,

LAST_VALUE(close_price)
LAST_VALUE(close_price)

FROM MarketPrices
WHERE symbol = 'FPT' AND trade_date <= '2026-09-17'
ORDER BY trade_date;

2026-09-14
2026-09-15
2026-09-16
2026-09-17

123600.00
120000.00
122400.00
126000.00

123600.00
123600.00
123600.00
123600.00

123600.00
120000.00
122400.00
126000.00

126000.00
126000.00
126000.00
126000.00

OVER (ORDER BY trade_date) AS last_mac_dinh,
OVER (ORDER BY trade_date
ROWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED

FOLLOWING) AS gia_cuoi_ky

Cot last_mac_dinh childplai close_price cua tirng dong — két qua "sai" so vé&i mong doi; cot

gia_cuoi_ky m&idung la gia cha phién cudi trong tap dang xét.



Meo: Nh& FIRST_VALUE ta tinh dwoc "hiéu suét ké tir dau ky" = 100.0 * (close_price — gia_dau_ky)

/ gia_dau_ky ma khéng can tw ndi bang.

Thwc hanh ngay: bai 3.3

Vira hoc xong khung clra sd, lly ké va trung binh ddng, hay lam nhém bai 3.3 dé tinh gia tri giao dich I0y ké cta
ttrng ma, dwong MA3/MAS clia FPT va nhan dién tin hiéu xu hwéng.

« Bai 3.3 — Gia tri giao dich lly ké cla trng ma (d6 khé: dé)
o Bai 3.3 — Duwdng trung binh déng MA3 va MA5 ctia FPT (dd kho: trung binh)
e Bai 3.3 — Tin hiéu xu hwéng tir MA3 va MA5 (d6 kho: kho)

6. Tong két va Q&A

Toém tat
Chu dé Cu phap chinh Ghi nhé
Ham ctra sb f(...) OVER (PARTITION BY ... ORDER BY ...) Khéng gbép dong, chay sau WHERE/GROUP BY
Tbng hop SUM/AVG/MIN/MAX/COUNT ... OVER OVER () =catapkétquad; AVG sb nguyén
khac nhau gitra hai hé
Xép hang ROW_NUMBER , RANK , DENSE_RANK , NTILE DPdng hang: RANK nhay céc, DENSE_RANK lién
mach; thém khoa phu
Top N theo Truy van con + RANK() OVER (PARTITION BY ...) +  Khong loc hang truc tiép trong WHERE
nhom WHERE hang <= N
Dich dong LAG , LEAD Can ORDER BY ; dau/cudi la NULL; tinh truwérc
khi loc ngay
Khung ROWS BETWEEN ... AND ... Viét rd ROWS ; MA N phién = N-1 PRECEDING
Dau/cubi FIRST_VALUE , LAST_VALUE LAST_VALUE can khung t&i UNBOUNDED
khung FOLLOWING
Q&A thwong gap

« Co thé dung hai ham ctra s6 v&i hai OVER khac nhau trong cuing mét SELECT khoéng? C6, nhuv MA3
va MA5 & trén.

« Ham ctra s6 c6 cham khong? Thuong nhanh hon tw ndi bang. Trén bang Ién nén cé chi muc theo (cot
PARTITION BY, c0t ORDER BY) .

« Cédung ORDER BY cudi cau lénh khac v&i ORDER BY trong OVER khéng? Co: caitrong OVER chi
dinh the tw dé tinh, cai cubi cau quyét dinh thir tw hién thi; hai cai doc lap.

« Khinao dung GROUP BY , khi nao dung ham ctra s6? Mudn béo cao tdng hop (mdi nhom mét dong) diing
GROUP BY ; mudn gil chi tiét canh sb liéu nhém, xép hang, so sanh phién trwédc/sau, Iy ké: ham clra sé.



Sai lam thwong gap

Sai l1am

Loc ngay trong WHERE rdi méi goi
LAG / SUM OVER

D&t ham ctra sb trong WHERE

Quén PARTITION BY symbol khicé

nhiéu ma
ROW_NUMBER cho Top N c6 ddng hang

ORDER BY khéng co khéa duy nhat

3 PRECEDING cho MA3
LAST_VALUE v¢&i khung mac dinh

AVG sb nguyén khong ép kiéu

Hau qua

M4t phién trwéc, tdng chi tinh trén
phan da loc

L&i cu phap

Gia/khung "dinh" sang ma khac

B sét ma ddng hang

Két qua khac nhau gitra lan
chay/gitra hai hé

Trung binh 4 phién
Tra lai chinh dong hién tai

SQL Server cét phan thap phan

Bai tap thwc hanh caa budi

Cach dung

Tinh ham ctra sb & truy van con, loc & truy
van ngoai

Boc thanh truy van con rdi loc cot hang

Ludn chia phan vung theo ma

Dang RANK() hodc DENSE_RANK()

Thém khoa phu ( symbol , trade_date )

MA3 = 2 PRECEDING AND CURRENT ROW
Khung ... AND UNBOUNDED FOLLOWING

Nhan 1.0 rdi CAST(ROUND(...) AS
DECIMAL(18,2))

Cé4c bai déu chadm ty dong trén ca SQL Server va MySQL va dung ngay cb dinh 2026-09-25 lam "hém nay". Néu

ban chwa lam hét cac nhém bai da gén trong bai giang, day 1a danh sach day da cta budi.

« Bai 3.1 — Danh s phién giao dich theo tirng ma (do kho: dé)
« Bai 3.1 — Xép hang khéi lwong: ROW_NUMBER, RANK, DENSE_RANK (d6 khé: dé)
« Bai 3.1 — Ty trong gia tri giao dich v&i ham tdng hop OVER (d6 kho: dé)

» Bai 3.1 — Top 3 méa theo gia trj giao dich tirng ngay (d kho: trung binh)

« Bai 3.1 — Phan loai cb phiéu theo thtr hang khéi lwong (d6 khé: trung binh)
« Bai 3.2 — Gia dong clra phién trwdc va phién sau clia HPG (d6 kho: dé)

« Bai 3.2 — % bién dong gia so v&i phién trwdc (d6 kho: trung binh)

« Bai 3.2 — Dém phién tang, gidm, di ngang cua tirng ma (dé kho: trung binh)

« Bai 3.2 — Phién bién dong xau nhat clia tirng ma (d6 kho: kho)

« Bai 3.3 — Gia tri giao dich Iy ké cla tirng ma (d6 khé: dé)
o Bai 3.3 — Dudng trung binh déng MA3 va MA5 ctia FPT (dd kho: trung binh)
e Bai 3.3 — Tin hiéu xu hwéng tir MA3 va MA5 (d6 kho: kho)

Nop bai tai trang bai tap cua khoéa trén Codelab.

Goiy mé rong

o Thir PERCENT_RANK() va CUME_DIST() dé xép hang theo phan tram; thiv LAST_VALUE vé&ikhung ROWS
BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING cho nhiéu ma cung luc.

« Tu tinh d6 bién dong (volatility) clia tirng ma: do léch chuan cta % thay dbi 5 phién gan nhéat ( STDEV
trong T-SQL, STDDEV_SAMP trong MySQL — hai tén ham khac nhau).



« Tinh chi bao giao cat vang/giao cét t& than: tim phién ma MA3 vuot MA5 |an dau (két hop LAG trén chinh
MA3 - MA5).

« Chuén bij cho Budi 4: cac bai nay dung CASE , CAST, ROUND — bubi t&i sé& hoc hé théng cac ham xt ly
chudi, ngay gi®, toan hoc va diéu kién.

Thwc hanh trén Windows: so sanh GROUP BY vé&i Window
Function

1. Kiém tra phién ban. Window Functions can SQL Server 2012 tré& 1én va MySQL 8.0 tr& [én:

SELECT @QVERSION; —— SQL Server
—— SELECT VERSION(); —— MySQL

Ban Express ma&i cai & Budi 1 da du diéu kién.

2. M@ hai clra s6 canh nhau dé so sanh. Soan cau GROUP BY & ctra sd 1vacau OVER & clra sb 2. Chudt phai
vao tab cla ctra s6 2 — New Vertical Tab Group dé hai két qua ndm canh nhau.

—— Ckta sb 1: gép dong

SELECT symbol, AVG(close_price) AS tb_close
FROM MarketPrices

GROUP BY symbol;

—— Cka sb 2: gilt nguyén tung dong, thém cot trung binh
SELECT symbol, trade_date, close_price,

AVG(close_price) OVER (PARTITION BY symbol) AS tb_close
FROM MarketPrices;

Quan séat: clra s6 1 mbi ma mét dong, clra sb 2 gilr moi phién va I3p lai gia tri trung binh.

3. Poc 16i cho nhanh. Bat s6 dong: Tools — Options — Text Editor — All Languages — General — Line
numbers. Khi SSMS béo 16i Line 5: Incorrect syntax near..., ban nhdy ngay dén dong 5 (hoac Ctrl+G).

4. Bai thir c6 chu dich. C6 tinh dat ORDER BY trong OVER thiéu PARTITION BY rdi so sanh véicd PARTITION
BY , ghi lai s6 dong va gia tri ROW_NUMBER() bét dau lai tir 1 & mdi ma nhw thé nao.

SELECT symbol, trade_date, close_price,
ROW_NUMBER() OVER (PARTITION BY symbol ORDER BY trade_date) AS stt
FROM MarketPrices
WHERE symbol IN ('FPT','HPG')
ORDER BY symbol, trade_date;

5. Chu y vé thr tw. Két qué cia OVER khong tw dwoc sép xép theo ORDER BY trong OVER ; muén luéi hién thi
theo tht tw thi phai c6 ORDER BY & cudi cau lénh.

Vé&i MySQL Workbench: dung Ctri+T d& mé tab méi; mdi tab chay trong mét két ndi riéng. Window Functions chi
chay dwoc trén MySQL 8.



Tw kiém tra: lam lai bai 3.2 (% bién dong gia so v&i phién trudc) trén SSMS, so véi két qua mong doi, rdi ndp trén
Codelab.



Budi 4 — Kiéu dir liéu va ham xu ly div liéu Ve mye lue

Di liéu trong cdng ty chirng khoan hiém khi "sach" ngay dé dwa vao bao c&o: ma khach hang can tach phan sé,
tén can chuan hda chir hoa, ngay dang ky can ddi thanh "da tham gia bao nhiéu ngay", sé dw can phan loai
VIP/Thueng, gia can lam tron... Budi nay trang bi bd ham dwng san dé bién div liéu tho thanh théng tin dung dwoc
— va quan trong khéng kém, biét chd SQL Server va MySQL khac nhau dé khong bi "nga" khi chuyén hé.

Toan bd vi du chay trén bod dir liéu mau cta khéa (xem muc "Bé dir liéu mau cta khéa hoc" & Budi 1). "Hém
nay" cb dinh la 2026-09-25: trong tai liéu va bai chdm, ta viét thdng '2026-09-25' thay vi GETDATE() / NOW() ,
dé két qua 1ap lai dwoc & moi lan chay.

Meo: Budi nay thién vé& bang tra ctru. Hay gilr bang so sanh hai hé & tirng muc bén canh khi lam bai, va
bam "Chay th(" trén tirng vi du dé thay két qua that.

Muc tiéu buéi hoc

« Sau budi nay ban c6 thé chon dung kiéu dir liéu (sd nguyén, sé thuc, chudi, ngay gir, boolean) cho di liéu
chirng khoan va chuyén kiéu bang CAST .

« Sau bubi nay ban cé thé dung ham chudi: d6 dai, c&t/néi chudi, chi¥ hoa/thwoéng, TRIM , REPLACE , tim vi tri
ky tuw.

« Sau budi nay ban cé thé dung ham ngay gid: cong/trlr ngay, chénh léch ngay, YEAR/MONTH/DAY , dinh dang
ngay; tinh sé ngay tham gia, tudi.

« Sau budi nay ban cé thé ding ham toan hoc: ABS , ROUND , CEILING , FLOOR , POWER , SQRT , MOD .

« Sau budi nay ban c6 thé dung ham diéu kién CASE , IF/IIF, COALESCE/IFNULL/ISNULL va nhan biét
khac biét gitra SQL Server va MySQL.

Ban do6 budi hoc

Bubi hoc 3 gi¢r (180 phut), khoang 32% ly thuyét + demo (~57 phat) va 68% thwe hanh (~123 phut, gém ca thoi
gian chira bai). M6i phan ly thuyét dwoc xen ké ngay bang bai thuc hanh twong ng: hoc dén dau lam dén dé.
Phan ly thuyét chi yéu la bang tra clu nén dwoc gidng gon — hay ding bang so sanh hai hé 1am tai liéu mé sén
khi lam bai.



Phan No6i dung Th&i lwong goi y

1 Céc kiéu dir lieu phd bién, CAST 14 phut (ly thuyét + demo)

2 Ham x& ly chudi 10 phut (ly thuyét + demo)

Thuc Bai 4.1 — X ly chubi (2 bai) 21 phat

hanh

3 Ham x& ly ngay gio 11 phut (ly thuyét + demo)

Thuc Bai 4.2 — X ly ngay gio (5 bai) 40 phut

hanh

4 Ham toan hoc 6 phut (ly thuyét + demo)

Thuc Bai 4.4 — Ham toan hoc (b sung) (2 bai) 24 phut

hanh

5 Ham diéu kién: CASE , IF/IIF, COALESCE 9 phut (ly thuyét + demo)

Thuc Bai 4.3 — S dung IF va CASE (3 bai,c62bai 38 phut

hanh kho)

6 Téng két va bang tra ctvu hai hé 7 phat

Téng 180 phuat — ly thuyét + demo ~57 phut, thwe hanh ~123 phut

(68%)

V'
n

1. Cac kiéu div liéu pho bién

Chon kiéu di liéu dung quyét dinh d6 chinh xac ctia phép tinh, dung lwong lwu trir va ca hiéu nang truy van.

1.1. S6 nguyén

Kiéu SQL Server  MySQL Dung cho
TINYINT 0..255 -128..127 (hoac UNSIGNED Co trang thai nhoé, ma loai
0..255)
SMALLINT = +32.767 +32.767 Sé lwgng nho
INT 2.1ty 2.1ty Khéa chinh, sé lwong lénh ( quantity )
BIGINT #9,2 x +9,2 x 10M8 Khéi lwong giao dich tich Ity ( volume ), sb dw cuwc
10M8 I&n

Trong bd di¥ liéu: Customers.customer_id , Orders.quantity la INT ; MarketPrices.volume |a BIGINT vi
tong khéi lvong ca thi truéng cé thé vwot 2,1 ty.

Phép chia sé nguyén la bay kinh dién. Cung mét biéu thiec 7 / 2, hai hé cho hai két qua:

SQL Server — ca hai vé la s6 nguyén thi két qua nguyén, cat phan thap phan:



SELECT 7 / 2 AS ket_qua;

MySQL — toan t&r / luén cho sb thap phan (muébn chia nguyén dung DIV ):

SELECT 7 / 2 AS ket_qua;

3.5000

Dé& co cung két qua & ca hai hé, viét mot vé dang thap phan (7 / 2.0, hodc 100.0 * a / b )roi ép kiéu két
qua:

SELECT CAST(7 / 2.0 AS DECIMAL(18,2)) AS chia_thap_phan,
CAST(100.0 * 3 / 8 AS DECIMAL(18,2)) AS phan_tram;

3.50 37.50

Lwu y: Quy tac cia khéa hoc: moi ty 1&/phan trdm déu nhan 100.0 (ho&c chia x.0 ) va boc
CAST(ROUND(..., 2) AS DECIMAL(18,2)) .

1.2. Sé thue

Kiéu Ban chét Dung khi

DECIMAL(p, s) / NUMERIC(p, s) S6 thap phan chinh xac: tbida p chi s6, Tién, gia, s6 dw, ty l1&é —
trong d6 s chiv s sau dau phay ludn wu tién

FLOAT , DOUBLE (MySQL)/ FLOAT , S6 dau phay dong xap xi (sai sé ~1e-15) Tinh toan khoa hoc, théng

REAL (SQL Server) ké (can, lQy thtra)

Vi du cua khoa: Accounts.balance la DECIMAL(18,2) , MarketPrices.close_price la DECIMAL(12,2) ,
CustomerStats.total_trade_value |a DECIMAL(20,2) .

Khéng bao gi® lwu tién bang FLOAT . Hay so sanh 0.1 + 0.2 v&i 0.3 bang hai kiéu (hdng cé hau td eo la
s6 dau phay dong):

SELECT CASE WHEN 0.1e0 + 0.2e0 = 0.3e@ THEN 'bang nhau' ELSE 'khac nhau' END AS kieu_float,
CASE WHEN CAST(©.1 AS DECIMAL(10,2)) + CAST(0.2 AS DECIMAL(10,2)) = CAST(0.3 AS
DECIMAL(10,2))

THEN 'bang nhau' ELSE 'khac nhau' END AS kieu_decimal;



khac nhau  bang nhau

D4u phdy dong cho két qua khac nhau — sai léch nhé nhwng cdng hang triéu dong sé thanh sai léch tién that. Chi
dung FLOAT/DOUBLE cho bwé&c tinh trung gian nhw SQRT , POWER (muc 4).

1.3. Chuéi

Kiéu Dic diém

CHAR(n) Do dai ¢b dinh n, ty dém khoang trdng (ma cb dinh nhw  "HNX' )

VARCHAR(n) Do dai thay ddi t6i da n (tén, email, ma khach hang)

TEXT (MySQL)/ VARCHAR(MAX) (SQL Véan ban dai (ghi chu)

Server)

NVARCHAR(n) (SQL Server) Chubdi Unicode (tiéng Viét co dau). MySQL diing VARCHAR v&i bo ky tw
utf8mb4

Di liéu mAu ctia khéa khéng dau (Ha Noi, Nguyen Van An) dé cuing chay ding & moi ciu hinh, nhwng khi lam
viéc that vai tiéng Viét co dau trong SQL Server, hang chubi phai viét dang N'Nguy&n Van An' (tiéntd N ), néu
khong dau bi mét.

Kiéu chudi ngan ( customer_code NVARCHAR(10) , symbol NVARCHAR(10) )varang budc UNIQUE trén ma
khach hang cho thdy: ma dinh danh nén Ia chudi cé d6 dai chuén héa, khong phai sb, vi cé thé chira tién t6 ( KH )
va s 0 dirng dau ( KH000123 ).

1.4. Ngay gi&

Kiéu N6i dung Ghi chu
DATE Chingay yyyy-mm-dd created_date , trade_date ,
birth_date — dung kiéu nay cho
bai chdm
TIME Chi gior
DATETIME Ngay + gio SQL Server: d chinh xac ~3ms;

MySQL: dén giay

TIMESTAMP  MySQL: thoi diém, tw dbi theo mui gier phién 1am viéc, gi¢i han dén Cén than khi chuyén hé
nam 2038. SQL Server: kiéu timestamp 13 bd dém phién ban
dong, khéng phai ngay gi¢ (dung DATETIME2 )

Co6t DATE so sanh truc tiép véi chudi dang 'yyyy-mm—dd' va in ra dung dinh dang d6 & ca hai hé:

SELECT customer_id, created_date
FROM Customers

WHERE created_date >= '2026-09-01'
ORDER BY customer_id;



5 2026-09-23
12 2026-09-19
19 2026-09-14
26 2026-09-23

AuditLog.changed_at l& DATETIME c6 DEFAULT GETDATE() (MySQL: CURRENT_TIMESTAMP ) — ta sé& dung
né & phan trigger. Trong bai chAm tw dong, chi dung co6t DATE , vi thoi diém hién tai ludn thay dbi.

1.5. Boolean

« MySQL: c6 BOOLEAN (thwc chétla TINYINT(1) ), v&ihang TRUE / FALSE = 1/ 0 ,vacdthé SELECT
trwc tiép mot phép so sanh.

+ SQL Server: khéng c6 kiéu boolean that; dung BIT (giatri @, 1, NULL ). Diéu kién khéng phai biéu
thlrc gia tri nén phai boc trong CASE WHEN .

MySQL:

SELECT TRUE AS dung, FALSE AS sai, 5 > 3 AS so_sanh;

SQL Server:

SELECT CAST(1 AS BIT) AS cot_bit,
CASE WHEN 5 > 3 THEN 1 ELSE 0 END AS so_sanh;

Cach viét chung cho hai hé: dung TINYINT / BIT v&i 1/ @ va lubn so sanh twédng minh ( WHERE is_active =
1).

1.6. Chuyén kiéu bang CAST

CAST (biéu_thtc AS kiéu) chuyén gia tri sang kiéu khac. Tén kiéu dich khac nhau gitra hai hé:

Muc dich SQL Server MySQL

Sang s6 nguyén CAST(x AS INT) CAST(x AS SIGNED) — AS INT bao 16i
Sang s6 thap phan CAST(x AS DECIMAL(18,2)) CAST(x AS DECIMAL(18,2))

Sang chuéi CAST(x AS VARCHAR(10)) CAST(x AS CHAR(10))

Sang ngay CAST(x AS DATE) CAST(x AS DATE)

Dang khac ciia CAST CONVERT (INT, x) CONVERT (x, SIGNED)



DECIMAL(18,2) va DATE dung chung dwoc & ca hai hé nén Ia lwa chon wu tién khi viét SQL "da nén tang".

SQL Server — ép sb thap phan sang sb nguyén bang INT thi cat bé phan Ié:

SELECT CAST(95680.50 AS DECIMAL(10,0)) AS sang_decimal,
CAST(27270.50 AS INT) AS sang_int;

95681 27270

MySQL — ép sang SIGNED thilam tron:

SELECT CAST(95680.50 AS DECIMAL(10,0)) AS sang_decimal,
CAST(27270.50 AS SIGNED) AS sang_signed;

95681 27271

SQL Server vs MySQL: CAST(27270.50 AS INT) cho 27270 & SQL Server nhung CAST(27270.50 AS
SIGNED) cho 27271 & MySQL. Mudn két qua giébng nhau & ca hai hé, lam tron twéng minh: CAST (ROUND (X,
@) AS DECIMAL(18,0)) .

CAST ciing diing dé bién chudi thanh sé, vi du |y phan sb ciia ma khach hang ( KH100007 — 100007):

SQL Server:

SELECT customer_id, CAST(SUBSTRING(customer_code, 3, 6) AS INT) AS so_ma
FROM Customers WHERE customer_id IN (1, 2) ORDER BY customer_id;

1 100007
2 100014
MySQL:

SELECT customer_id, CAST(SUBSTRING(customer_code, 3, 6) AS SIGNED) AS so_ma
FROM Customers WHERE customer_id IN (1, 2) ORDER BY customer_id;

1 100007
2 100014



Canh bao: Chuyén kiéu ngam (implicit conversion) xay ra khi so sanh c6t chudi véi hang s6, vi du WHERE
customer_code = 100007 . SQL Server c6 dbi ca cot 'KH100007' sang sd va bao I6i Conversion
failed when converting the nvarchar value 'KH100007' to data type int . MySQL lang & ddi
chudi thanh sb ( 'KH100007"' thanh 0) nén cau Iénh khéng 16i nhwng tra vé réng — dé bi bé sét hon. Ludn
so sanh cung kiéu: WHERE customer_code = 'KH100007' .

1.7. Chon kiéu nao cho dir liéu chirng khoan?

Dir liéu Kiéu nén dung Ly do

Gia cb phiéu ( close_price ) DECIMAL(12,2) Chinh xac dén dong, khong sai sb
86 dw, gia tri giao dich DECIMAL(18,2) / DECIMAL(20,2) Da 16n cho hang nghin ty déng

Ty I& phi (0,05%) DECIMAL(6,4) Gilr dung 4 chi¥ sb thap phan

Khéi lwong khép ( volume ) BIGINT Téng ca thj trwdng co thé vuot 2,1 ty
Sé lwong trong mét 1énh INT Da dung, tiét kiém

Ma chirng khoan, méa khach hang VARCHAR(10) / NVARCHAR(10) C6 chiv va sb 0 dirng dau

Ngay giao dich, ngay sinh DATE Khéng can gio»

Co dung/sai (da xac thyc?) BIT (SQL Server)/ TINYINT(1) (MySQL) Khoéng co boolean that & SQL Server

Vi du nghiép vu: Néu lvu close_price bang FLOAT , gid tri danh muc 10 triéu dong cé thé Iéch vai ddng
so v&i s sach cla bd phan ké toan — va léch nay khong tai lap duwoc. V&i DECIMAL(12,2) s6 liéu ludn
khorp.

Sai lam thwéng gap: dung FLOAT cho tién; dé chudi so sanh véi sb (chuyén kiéu ngam, & trén); quén rang INT
* INT c6thé tran ( quantity * price néucdhaild INT I&n) — hay ép mot vé sang BIGINT / DECIMAL trwdc
khi nhan.

2. Ham xt ly chuoi

Vidu nén: customer_code dang KH100007 (2 chi + 6 s6), full_name nhw Nguyen Van An, email nhw
nguyen.van.an@example.com .



2.1. B6 dai, cat, néi, d6i hoa/thworng

Nhu ciu
Do dai (sb ky tw)

Cat N ky tw cudi /
dau

L4y doan gira

SQL Server
LEN(s)

RIGHT(s, n) / LEFT(s, n)

SUBSTRING(s, b&t_dau,

MySQL

CHAR_LENGTH(s)

gibng

SUBSTRING(s, b&t_daul,

Vi du — két qua
'Nguyen Van An' — 13

RIGHT('KH100007', 3) —
007

SUBSTRING( 'KH100007"', 3,

do_dai) do_dail) 6) — 100007
Nbi chubi CONCAT(a, b, ...) hodc a CONCAT(a, b, ...)
+ b
Chiy hoa / UPPER(s) / LOWER(s) giéng
thuwdng
Cét khoang trang TRIM(s) (tr 2017), hodc TRIM(s) TRIM(' abc ') — abc
dau-cubi LTRIM(RTRIM(s))
Thay thé REPLACE(s, cii, m&i) giéng

INSTR(s, can_tim) (hoac INSTR( 'Nguyen Van An', '
LOCATE(can_tim, s) ) Y 7

Vi tri ky tw (dém CHARINDEX(can_tim, s)
t 1, 0 = khong

co)
Két qua thwc té trén bo dir liéu (chay gidng nhau & ca hai hé):

SELECT customer_id, customer_code,
RIGHT (customer_code, 3) AS r3,
SUBSTRING(customer_code, 3, 6) AS so,
UPPER(full_name) AS hoa,
LOWER(full_name) AS thuong

FROM Customers WHERE customer_id IN (1, 6, 31)

ORDER BY customer_id;

1 KH100007
6 KH100042
31 KH100217

007 100007 NGUYEN VAN AN nguyen van an
042 100042 VU THI HOA vu thi hoa

217 100217 NGAN HANG TMCP DAU TU VIET ngan hang tmcp dau tu viet

TRIM, LTRIM, RTRIM bd khodng trang thtra (di liéu nhap tay thwdng c6) va LEFT 14y cac ky tw dau

SELECT TRIM(' KH100007 ') AS da_trim,
LTRIM(' abc') AS cat_trai,
RTRIM('abc ') AS cat_phai,
LEFT('KH100007', 2) AS tien_to;

KH100007 abc abc KH



REPLACE dung dé chuén héa tén cong ty:

SELECT customer_id, REPLACE(full_name, 'Cong ty CP', 'CTCP') AS ten_gon
FROM Customers WHERE customer_id IN (35, 38)
ORDER BY customer_id;

35 CTCP Chung khoan An Binh
38 CTCP Xay dung Song Hong

Ghép LEFT, RIGHT va CONCAT dé che sé dién thoai khi in béo céo:

SELECT customer_id, CONCAT(LEFT(phone, 4), 'sekx', RIGHT(phone, 3)) AS sdt_che
FROM Customers WHERE customer_id IN (1, 2, 3)
ORDER BY customer_id;

1 0910%**x%137
2 0910%*x*x%274
3 0910%*k*x%411

2.2. Ba khac biét SQL Server vs MySQL can thuéc
(1) LEN khac CHAR_LENGTH khi cé khoang trang cudi.

SQL Server — LEN bd qua khoang trang cubi:

SELECT LEN('KH100007 ') AS do_dai;

MySQL — CHAR_LENGTH dém ca khoang tréng; LENGTH dém byte, khong phai ky tu:

SELECT CHAR_LENGTH('KH100007 ') AS char_length, LENGTH('KH100007') AS length_byte;

10 8
V@i tiéng Viét co dau trong MySQL, LENGTH('Pa Nang') Ié&n hon sb ky tw that; ludn dung CHAR_LENGTH . Cach
chung: TRIM trwéc khi dém.

(2) CONCAT xtrly NULL khac nhau. Cot email cuta khach 61a NULL :

SQL Server — coi NULL la chudi réng:



SELECT customer_id, CONCAT(full_name, ' <', email, '>') AS voi_email
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 Hoang Van Em <hoang.van.em@example.com>
6 Vu Thi Hoa <>

MySQL — trd v& NULL néu bat ky d6i s6 nao la NULL :

SELECT customer_id, CONCAT(full_name, ' <', email, '>') AS voi_email
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 Hoang Van Em <hoang.van.em@example.com>
6 NULL

Cach an toan cho ca hai: CONCAT(full_name, ' <', COALESCE(email, ''), '>').

SELECT customer_id, CONCAT(full_name, ' <', COALESCE(email, ''), '=') AS an_toan
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 Hoang Van Em <hoang.van.em@example.com>
6 Vu Thi Hoa <>

(3) Vi tri chudi con. T-SQL CHARINDEX(can_tim, s) — th tw tham s& ngworc véi MySQL INSTR(s,
can_tim) . Ca haidéutrd @ néu khdng tim thay.

SQL Server:

SELECT CHARINDEX(' ', 'Nguyen Van An') AS co_khoang_trang, CHARINDEX('@', 'abc') AS
khong_tim_thay;

MySQL:

SELECT INSTR('Nguyen Van An', ' ') AS co_khoang_trang, INSTR('abc', '@') AS khong_tim_thay;



SQL Server vs MySQL: SUBSTRING v&i dd dai am sé 16i & T-SQL nhwng tré chubi réng & MySQL — nén
kimtra = @ trwécbang CASE . Ngoaira SQL Server bét budc cé tham sé do dai trong SUBSTRING ,
MySQL thi khoéng.

2.3. 'ng dung: tach ma khach hang, dinh dang tén

Lay phan sé ciia ma ( KH100007 — 100007) va 3 s6 cudi: RIGHT(customer_code, 3) . Tach ho va phan tén
& khoang tréang dau tién:

SQL Server:

SELECT customer_id,
SUBSTRING(full_name, 1, CHARINDEX(' ', full_name) - 1) AS ho,
SUBSTRING(full_name, CHARINDEX(' ', full_name) + 1, 200) AS phan_con_lai
FROM Customers WHERE customer_id IN (1, 2, 3) ORDER BY customer_id;

1 Nguyen Van An
2 Tran Thi Binh
3 Le Van Cuong

MySQL:

SELECT customer_id,
SUBSTRING(full_name, 1, INSTR(full_name, ' ') - 1) AS ho,
SUBSTRING(full_name, INSTR(full_name, ' ') + 1) AS phan_con_lai
FROM Customers WHERE customer_id IN (1, 2, 3) ORDER BY customer_id;

1 Nguyen Van An
2 Tran Thi Binh
3 Le Van Cuong

Tén chi cé mot tir (khong c6 khoang trang) lam INSTR = @ — dd dai -1 : hdy boc bdng CASE WHEN ... = @
THEN ... ELSE ... END.
Tach tén mién email (phan sau @ ), an toan véi NULL nh& ham cla SQL da trd NULL khi ddu vao NULL :

SQL Server:

SELECT customer_id, SUBSTRING(email, CHARINDEX('@', email) + 1, 100) AS mien
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 example.com
6 NULL



MySQL:

SELECT customer_id, SUBSTRING(email, INSTR(email, '@') + 1) AS mien
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 example.com
6 NULL

Sai lam thwong gap: dém do dai bang LENGTH trong MySQL (dém byte); ndi chudi bang + trong SQL Server
khi c6 NULL (ca biéu thirc thanh NULL ); quén rang SUBSTRING dém vj tri ttr 1, khong phai tir 0; so sanh chudi
ma quén rang hoa/thwéng thuéng khédng phan biét véi collation méc dinh.

Thwe hanh ngay: bai 4.1

Vira hoc xong RIGHT , UPPER, LEN/CHAR_LENGTH, TRIM va tach chudi bdng CHARINDEX/INSTR , hdy lam
nhém bai 4.1 dé trich ma khach hang, chuan hoéa tén va ghép nhan thw ti.

o Bai 4.1 — Trich ma, chi» hoa va do dai tén khach hang (d6 kho: dé)
e Bai 4.1 — Téach ho va ghép nhan tén khach hang (dé kho: trung binh)

3. Ham xtr ly ngay gio®’

3.1. Ngay gi® hién tai — va vi sao khéa hoc khéng dung

Nhu cau SQL Server MySQL
Ngay gio hién tai GETDATE() , SYSDATETIME() NOW( )

Chi ngay hién tai CAST(GETDATE() AS DATE) CURDATE()
Chi gi& hién tai CAST(GETDATE() AS TIME) CURTIME()

Cac ham nay tra vé gia tri thay déi méi lan chay, nén chadm ty dong khong thé so két qua cb dinh. Trong khoa
hoc, hay thay béng ngay cb dinh '2026-09-25"' . Trong hé théng that thi dung ham twong (ring & bang trén.

3.2. Trich thanh phan cua ngay

YEAR(d) , MONTH(d) , DAY(d) giébng nhau & ca hai hé. Ngay trong tuan:

SQL Server MySQL
Ther (sb) DATEPART (weekday, d) DAYOFWEEK (d)
Tén thw DATENAME (weekday, d) DAYNAME (d)

Quy DATEPART (quarter, d) QUARTER(d)



SQL Server:

SELECT DATENAME (weekday, '2021-06-29') AS ten_thu,
DATEPART (weekday, '2021-06-29') AS so_thu,
DATEPART (quarter, '2026-09-25') AS quy,
EOMONTH( '2026-09-25"') AS cuoi_thang;

Tuesday 3 3  2026-09-30

MySQL:

SELECT DAYNAME('2021-06-29') AS ten_thu,
DAYOFWEEK( '2021-06-29') AS so_thu,
QUARTER( '2026-09-25") AS quy,
LAST_DAY('2026-09-25"') AS cuoi_thang;

Tuesday 3 3  2026-09-30

V6&i ciu hinh mac dinh cla khoéa, Chi nhat = 1, thir Hai = 2, ...; '2021-06-29' la Tuesday (3).

Lwu y: O SQL Server két qua DATEPART (weekday, ...) phu thudc thiétlap DATEFIRST cla phién —
khong nén dwa vao sb the tw trong bao cao quan trong; dung DATENAME / DAYNAME hoac datrd SET

DATEFIRST .

3.3. Congl/trtr ngay va chénh léch ngay

Nhu céu SQL Server

Cong ngay DATEADD (day, 30, d)

Trlr ngay DATEADD (day, -30, d)

Cong thang/nam DATEADD (month, 1, d) , DATEADD(year, 1,
d)

S6 ngay gitra hai ngay DATEDIFF(day, ngay_dau, ngay_cubi)

Chénh l&ch theo DATEDIFF(month, dau, cubi)

thang/nam

Cubi thang EOMONTH (d)

DATE_ADD(d, INTERVAL 30 DAY)
DATE_SUB(d, INTERVAL 3@ DAY)

DATE_ADD(d, INTERVAL 1 MONTH)

DATEDIFF(ngay_cubi, ngay_dau)

TIMESTAMPDIFF (MONTH, dau,

LAST_DAY (d)

Canh bao: Thi tw tham s6 DATEDIFF cua hai hé ngwoc nhau, va MySQL DATEDIFF chinhan 2 tham sb

(don vi la ngay). Vi du sé ngay khach hang da tham gia:

SQL Server:



SELECT customer_id, created_date,
DATEDIFF(day, created_date, '2026-09-25') AS so_ngay,
DATEADD (day, 30, created_date) AS sau_30_ngay

FROM Customers WHERE customer_id IN (1, 5) ORDER BY customer_id;

1 2021-06-29 1914 2021-07-29
5 2026-09-23 2  2026-10-23

MySQL:

SELECT customer_id, created_date,
DATEDIFF('2026-09-25', created_date) AS so_ngay,
DATE_ADD(created_date, INTERVAL 30 DAY) AS sau_30_ngay
FROM Customers WHERE customer_id IN (1, 5) ORDER BY customer_id;

1 2021-06-29 1914 2021-07-29
5 2026-09-23 2  2026-10-23

Cong thang va lay ngay cudi thang cho ngay dang ky (dung khi tinh ky tinh phi):
SQL Server:
SELECT customer_id, DATEADD(month, 1, created_date) AS thang_sau,

EOMONTH(created_date) AS cuoi_thang
FROM Customers WHERE customer_id IN (1, 5) ORDER BY customer_id;

1 2021-07-29 2021-06-30
5 2026-10-23 2026-09-30

MySQL:

SELECT customer_id, DATE_ADD(created_date, INTERVAL 1 MONTH) AS thang_sau,
LAST_DAY(created_date) AS cuoi_thang
FROM Customers WHERE customer_id IN (1, 5) ORDER BY customer_id;

1 2021-07-29 2021-06-30
5 2026-10-23 2026-09-30

Bay kiéu dir liéu tra vé cia DATEADD : khi dbi sb 1a chudi ( '2026-09-25"' ), T-SQL DATEADD trd vé DATETIME .
Cot kiéu DATE thi trd vé& DATE . Mudn in ding ngay, boc CAST(... AS DATE) :

SQL Server:



SELECT DATEADD(day, -30, '2026-09-25') AS tra_datetime,
CAST(DATEADD (day, -30, '2026-09-25') AS DATE) AS tra_date;

2026-08-26 00:00:00.000 2026-08-26

MySQL:

SELECT DATE_SUB('2026-09-25', INTERVAL 30 DAY) AS ba_muoi_ngay_truoc;

2026-08-26

Bay DATEDIFF(year, ...) cua SQL Server: n6 dém s6 méc 31/12-1/1 da di qua, khéng phai s ndm tron. Hai
ngay chi cach nhau mét ngay van cho 1 nam chénh léch:

SQL Server:

SELECT DATEDIFF(year, '2025-12-31', '2026-01-01') AS so_nam,
DATEDIFF(month, '2026-08-31', '2026-09-01') AS so_thang;

MySQL — TIMESTAMPDIFF chi dém céac don vi tron:

SELECT TIMESTAMPDIFF(YEAR, '2025-12-31', '2026-01-01') AS so_nam,
TIMESTAMPDIFF(MONTH, '2026-08-31', '2026-09-01') AS so_thang;

Do d9, tinh tudi phai xét ca thang-ngay. Cach sau chay dwoc & ca hai hé (tudi tai ngay 2026-09-25):

SELECT customer_id, birth_date,

2026 - YEAR(birth_date)
— CASE WHEN MONTH(birth_date) x 100 + DAY(birth_date) > 925 THEN 1 ELSE 0 END AS
tuoi

FROM Customers
WHERE customer_id IN (1, 2, 3, 4, 5, 6)
ORDER BY customer_id;



1994-07-21 32
1997-12-24 28
1968-10-23 57
1994-10-14 31
1996-02-06 30
1969-07-22 57

o U W N R

Trong d6 MONTH * 100 + DAY bién ngay sinh thanh s mmdd (vi du 21/07 — 721 ) dé so sanh v&i 925
(25/09): néu sinh nhat chwa t&i thi trir 1 tudi.

3.4. Pinh dang hién thi ngay

SQL Server MySQL
Dinh dang FORMAT(d, 'dd/MM/yyyy"') DATE_FORMAT(d, '%d/%m/%Y"')
Thang dang yyyy-MM FORMAT(d, 'yyyy-MM') DATE_FORMAT(d, '%Y-%m')

SQL Server:

SELECT FORMAT(CAST('2021-06-29' AS DATE), 'dd/MM/yyyy') AS ngay_vn,
FORMAT (CAST('2021-06-29' AS DATE), 'yyyy-MM') AS thang;

29/06/2021 2021-06
MySQL:

SELECT DATE_FORMAT('2021-06-29"', '%d/%m/%Y') AS ngay_vn,
DATE_FORMAT( '2021-06-29"', 'sY-%m') AS thang;

29/06/2021 2021-06

Lwu y: M&au dinh dang ctia SQL Server phan biét hoa/thwong (MM = thang, mm = phut); cia MySQL dung
%Y %m %d . FORMAT trd vé chudi — dung cho hién thi, khéng dung dé so sanh ngay.
3.5. 'ng dung: phan tich xu hwéng theo mualky

Gom nhém theo YEAR / MONTH /quy dé xem xu hwéng, vi du sb khach dang ky theo nam (chay giéng nhau & ca
hai hé):



SELECT YEAR(created_date) AS nam_dk, COUNT(x) AS so_khach
FROM Customers

GROUP BY YEAR(created_date)

ORDER BY nam_dk;

2018
2019
2020
2021
2022
2023
2024
2025
2026

A N B U U O N W R

Theo quy dé tim "mua cao diém" m& tai khoan:

SQL Server:

SELECT DATEPART(quarter, created_date) AS quy, COUNT(x) AS so_khach
FROM Customers

GROUP BY DATEPART(quarter, created_date)

ORDER BY quy;

1 8
2 10
3 14
4 8
MySQL:

SELECT QUARTER(created_date) AS quy, COUNT(x) AS so_khach
FROM Customers

GROUP BY QUARTER(created_date)

ORDER BY quy;

1 8
2 10
3 14
4 8

Vi du nghiép vu: Quy 3 cé nhiéu khach dang ky nhat trong di¥ liéu mau. Phong marketing duing sé liéu theo
quy/thang nhw vay dé 1ap ké& hoach chién dich mé& tai khoan.



Dang ky "trong 30 ngay qua" (tinh dén 25/09/2026): diéu kién created_date >= (ngay hém nay — 30 ngay)
AND created_date <= hom nay , v&i DATEADD(day, -30, '2026-09-25') (T-SQL)/ DATE_SUB('2026-09-
25', INTERVAL 30 DAY) (MySQL). Ludn chét ré bién: 30 ngay trwdc la bao gdm hay khéng, va ngay sau "hém
nay" c6 bi loai khéng — day chinh I kiéu diéu kién bién ma bai chdm sé kiém tra.

Sai 1am thwong gap: dao thir tw tham sé6 DATEDIFF gitra hai hé (ra sé am); dung DATEDIFF(year, ...) dé
tinh tudi; so sanh két quéd FORMAT (chudi) v&i ngay; quén ép DATEADD vé&i chudivé DATE .

Thwe hanh ngay: bai 4.2

Vira hoc xong DATEDIFF , DATEADD/DATE_ADD , YEAR/MONTH , FORMAT/DATE_FORMAT va cach tinh tudi, hay lam
nhém bai 4.2 dé tinh sb ngay tham gia, phan loai theo nam d&ng ky, tinh tudi, loc khach mai trong 30 ngay va tinh
ngay thanh toan T+2.

 Bai 4.2 — S6 ngay khach hang da tham gia (d6 kho: dé)

« Bai 4.2 — Phan loai khach hang theo ndm dang ky (d6 kho: dé)

« Bai 4.2 — Tinh tudi khach hang (dé kho: trung binh)

» Bai 4.2 — Khach hang dang ky trong 30 ngay qua (dd kho: trung binh)
» Bai 4.2 — Ngay thanh toan T+2 va thang giao dich (d6 kho: trung binh)

4. Ham toan hoc

Ham Y nghia SQL Server MySQL
ABS(x) Gia tri tuyét dbi c6 c6

ROUND (x, Lam trén n chir sé thap phan ( n am: l1am c6 (gitk nguyén sb chiv sb thap co

n) tron hang chuc/tram) phan cla kiéu)

CEILING(x) Lam tron l1én CEILING CEILING hoac

CEIL

FLOOR(x) Lam tron xudng co c

POWER (X, Ldy thira co co ( POW )
y)

SQRT(x) Can bac hai cod cod
Chia lay dw a%hb a % b hodc MoD(a, b)

Két qua tho ctia cac ham nay khac nhau & sé chir s6 thap phan hién thi:

SQL Server:

SELECT ABS(-810.5) AS a, ROUND(123.456, 2) AS r2, ROUND(1234.5, -2) AS rm2,
CEILING(3.2) AS c, FLOOR(-3.2) AS f, SQRT(144) AS s, 17 % 5 AS m;



810.5 123.460 1200.0 4 -4 12 2

MySQL:

SELECT ABS(-810.5) AS a, ROUND(123.456, 2) AS r2, ROUND(1234.5, -2) AS rm2,
CEILING(3.2) AS c, FLOOR(-3.2) AS f, SQRT(144) AS s, 17 % 5 AS m;

810.5 123.46 1200 4 -4 12.0 2

Cac chir sb thap phan hién thi khac nhau ( 123.460 so véi 123.46 , 12 so vdi 12.0 ); vi vay khi can khép
chinh xac, luén CAST(ROUND(x, 2) AS DECIMAL(18,2)) :

SELECT CAST(ABS(-810.5) AS DECIMAL(18,2
CAST(ROUND(123.456, 2) AS DECIMA
CAST(CEILING(3.2) AS DECIMAL(18,
CAST(FLOOR(-3.2) AS DECIMAL(18,0)) A
CAST(SQRT(144) AS DECIMAL(18,2)) AS s,

7 % 5 AS m;

) AS a,
(18,2)) AS r2,
)) AS c,

)
L
0
)
810.50 123.46 4 -4 12.00 2

Cat bét thay vi lam tron. ROUND |am tron theo quy tac s6 hoc; mubn cét bd phan 1& thi T-SQL dung tham sb thir
ba ROUND(x, n, 1), MySQL dung TRUNCATE(x, n) :

SQL Server:

SELECT ROUND(123.456, 2) AS lam_tron, ROUND(123.456, 2, 1) AS cat_bo;

123.460 123.450
MySQL:

SELECT ROUND(123.456, 2) AS lam_tron, TRUNCATE(123.456, 2) AS cat_bo;

123.46 123.45

Lam tron lén/xubng thé nao cho dung nghiép vu. Gia tri giao dich 718,3 ty quy ra "sé ty lam tron 1én" |a
CEILING(718.3) =719; FLOOR(718.9) =718. L giao dich chuan la 100 cb phiéu: s616 = FLOOR(quantity /
100.0) vaphanlé = quantity % 100 :



SELECT order_id, quantity, FLOOR(quantity / 100.0) AS so_lo, quantity % 100 AS le
FROM Orders WHERE order_id <= 5 ORDER BY order_id;

1 3003 0
2 2000 20 0
3 2000 20 ©
4 1001 0
5 1000 10 ©

Biy POWER v&i kiéu DECIMAL cua SQL Server. Ham POWER trd vé cung kiéu véi d6i sé thir nhat — voi
DECIMAL(3,2) nghia la chi giv 2 chir sb thap phan:

SQL Server:

SELECT POWER(1.06, 3) AS sai, POWER(1.06e0, 3) AS dung;

1.19 1.191016

MySQL:

SELECT POWER(1.06, 3) AS sai, POWER(1.06e0, 3) AS dung;

1.191016 1.191016

Canh bao: O’ SQL Server, POWER(1.06, 3) bicatcon 1.19 (sai). Cach xt ly: ép dbi sb sang s6 thyc
béng hdng 1.06e@ (hodc nhan 1.0e0 ), rdi lam tron/ép kiéu & buéc cubi.

Vi du duw phéng sé dw 8.000.000 dong gli 3 nam, 13i kép 6%/nam — cho cung két qua & ca hai hé:

SELECT CAST(ROUND (8000000 * POWER(1.06e@, 3), 2) AS DECIMAL(18,2)) AS so_du_sau_3_nam;

9528128.00

Png dung: 1am tron lgi suat, tinh phan tram. Loi suét trong ngay = 100.0 * (close_price — open_price) /
open_price ;nhé 100.0 (thap phan) dé tranh chia nguyén, réi ROUND(..., 2) :



SELECT symbol, open_price, close_price,

CAST(ROUND(100.0 * (close_price — open_price) / open_price, 2) AS DECIMAL(18,2)) AS
loi_suat_pct

FROM MarketPrices
WHERE trade_date = '2026-09-25' AND symbol IN ('FPT', 'HPG', 'VCB')
ORDER BY symbol;

FPT 118800.00 116400.00 -2.02
HPG 26460.00 27270.00 3.06
VCB 92920.00 95680.00 2.97

D6 léch chuén (do rdi ro) = SQRT(AVG(POWER(x - trung_binh, 2))) — can ép sang sb thwc nhw trén.

Sai Iam thwong gép: quén 100.0 khién phan tram bj chia nguyén; POWER trén DECIMAL & SQL Server; hién
thi ROUND tho rdi so sanh chudi véi dap an (sé chir sé khac nhau gitra hai hé).

Thwc hanh ngay: bai 4.4

Vlra hoc xong ROUND , ABS , CEILING , POWER, SQRT , hay lam nhém bai 4.4 dé tinh lgi suét trong ngay, bién
do, gia tri lam tron 1én ty ddng va do léch chuan gia cla trng ma.

 Bai 4.4 — Loi suat trong ngay, bién d6 va gia tri lam tron 1én ty (d6 kho: trung binh)
 Bai 4.4 — Do bién dong gia (d6 léch chuén) cta tirng ma (d6 kho: kho)

5. Ham diéu kién
5.1. CASE WHEN — chuan SQL, chay trén ca hai hé

CASE
WHEN diéu_kién_1 THEN gid_tri_1
WHEN diéu_kién_2 THEN gid_tri_2
ELSE gid_tri_mac_dinh

END

Cac nhanh duorc xét tir trén xuéng, nhanh ding dau tién thang; khdng cd ELSE va khoéng nhanh nao dung thi
két qua la NULL . Vi du phan nhém murc gia:

SELECT symbol, close_price,
CASE WHEN close_price > 100000 THEN 'Cao’
WHEN close_price > 30000 THEN 'Trung binh'
ELSE 'Thap' END AS nhom_gia
FROM MarketPrices
WHERE trade_date = '2026-09-25' AND symbol IN ('FPT', 'VNM', 'SHS')
ORDER BY symbol;



FPT 116400.00 Cao
SHS 14720.00 Thap
VNM 65960.00 Trung binh

CASE dung dwoc & nhiéu noi: trong SELECT , ORDER BY , WHERE , va bén trong ham téng hop dé dém cé diéu
kién:

SELECT SUM(CASE WHEN status = 'ACTIVE' THEN 1 ELSE 0 END) AS dang_hoat_dong,
SUM(CASE WHEN status <> 'ACTIVE' THEN 1 ELSE 0 END) AS khac
FROM Customers;

31 9
Khi GROUP BY mdt biéu thirc CASE , phai ldp lai nguyén biéu thirc (hodc gom & truy van con):

SELECT CASE WHEN side 'BUY' THEN 'Mua’
WHEN side 'SELL' THEN 'Ban'
ELSE 'Khac' END AS loai,
COUNT (%) AS so_lenh
FROM Orders
GROUP BY CASE WHEN side 'BUY' THEN 'Mua‘’
WHEN side 'SELL' THEN 'Ban'
ELSE 'Khac' END
ORDER BY loai;

Ban 42
Mua 78

Canh bao: Nhanh WHEN hep dat sau nhanh rong sé bi "nubt": WHEN close_price > 30000 dittruéc
WHEN close_price > 100000 thi moi gia trén 100.000 déu roi vao nhanh dau. Ludn xép tir diéu kién

hep/chit nhat dén rong nhét.

Hinh dwéi minh hoa cach CASE WHEN xét diéu kién Ian lwot tir trén xubng — co ché quyét dinh the tw viét cac

nhanh.

Hinh minh hoa: Lubng chay ctia CASE WHEN (xem hinh déng trén trang bai gidng truc tuyén).

5.2. IF | IIF

Nhanh hai Iwa chon ngén gon:



SQL Server MySQL

IIF(diéu_kién, gid_tri_ddng, gid_tri_sai) (tr2012) IF(diéu_kién, gid_tri_dang, gid_tri_sai)
SQL Server:

SELECT symbol, open_price, close_price,

ITF(close_price >= open_price, 'Tang', 'Giam') AS chieu
FROM MarketPrices
WHERE trade_date = '2026-09-25' AND symbol IN ('FPT', 'HPG', 'VCB')
ORDER BY symbol;

FPT 118800.00 116400.00  Giam
HPG 26460.00 27270.00 Tang
VCB 92920.00 95680.00 Tang

MySQL:

SELECT symbol, open_price, close_price,
IF(close_price >= open_price, 'Tang', 'Giam') AS chieu
FROM MarketPrices
WHERE trade_date = '2026-09-25' AND symbol IN ('FPT', 'HPG', 'VCB')
ORDER BY symbol;

FPT 118800.00 116400.00  Giam
HPG 26460.00 27270.00 Tang
VCB 92920.00 95680.00 Tang

SQL Server vs MySQL: IF(...) chichaytrén MySQL; IIF(...) chichay trén SQL Server. Mudén moét
cau lénh chay ca hai hé thi dung CASE . (Trong stored procedure, IF ... THEN ... END IF cua
MySQL va IF ... ELSE cla T-SQL la cu lénh diéu khién luéng, khac véi ham IF() & day — sé hoc &
Budi 9.)




5.3. COALESCE, IFNULL /ISNULL, NULLIF

Ham Y nghia Dung &
COALESCE(a, b, c, Tra vé gia tri khéng NULL Ca hai hé (chudn SQL)
..) dau tién
IFNULL(a, b) Néu a laNULLthi b MySQL
ISNULL(a, b) Néu a laNULLthi b SQL Server (MySQL cling cé ham ISNULL(x) nhwngy nghia

khac: kiém tra NULL, tra 0/1)

NULLIF(a, b) Trd NULL néu a = b, Ca hai — thwdng dung dé tranh chia cho 0: x / NULLIF(y, )
nguoc laitrd a

SELECT customer_id, email, COALESCE(email, 'chua co') AS email_hien_thi
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 hoang.van.em@example.com hoang.van.em@example.com
6 NULL chua co

Cung két qua bang ham riéng cua tirng hé:

SQL Server:

SELECT customer_id, ISNULL(email, 'chua co') AS email_hien_thi
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 hoang.van.em@example.com
6 chua co

MySQL:

SELECT customer_id, IFNULL(email, 'chua co') AS email_hien_thi
FROM Customers WHERE customer_id IN (5, 6) ORDER BY customer_id;

5 hoang.van.em@example.com
6 chua co

Dém dir liéu thiéu bdng CASE (cach nay khéng phat sinh canh bao "NULL bj loai" clia SQL Server nhw
COUNT(cot) ):

SELECT COUNT(x) AS so_kh,
SUM(CASE WHEN email IS NULL THEN 1 ELSE @ END) AS thieu_email
FROM Customers;



40 5

(ng dung quan trong: tbng c6 thé 1a NULL. Khach chwa mé tai khoan nao thi SUM(balance) la& NULL ,va NULL
> 1000000000 khdng dung ciing khéng sai — khach roi khéi ca hai nhanh CASE . Boc COALESCE(SUM(...), @)
dé coi la 0.

5.4. Ba (rng dung nghiép vu dién hinh (nén tang cta bai 4.3)

Phan loai khach hang VIP/Thwéng theo tdng sb dw moi tai khoan. Khi chwa hoc JOIN , ta 1y téng bang truy
van con twong quan (mdi dong khach hang "chay" mét truy van nhé 1y tdng sé dw cla chinh nd):

SELECT c.customer_id,
COALESCE( (SELECT SUM(a.balance) FROM Accounts a WHERE a.customer_id = c.customer_id),
0) AS tong_tai_san

FROM Customers c
WHERE c.customer_id <= 8
ORDER BY c.customer_id;

67000000.00
8640000000.00
168000000.00
1480000000.00
3432000000.00
1600000000.00
1290000000.00
760000000.00

0 N O U A W N R

rdi boc lai thanh truy van con va ding CASE WHEN tong_tai_san > 1000000000 THEN 'VIP' ELSE 'Thuong'
END .

Déi nhan Mua/Ban/Khac cho cot side (BUY/SELL/gia tri khac) — CASE WHEN side = 'BUY' THEN 'Mua’
WHEN side = 'SELL' THEN 'Ban' ELSE 'Khac' END (nhw vidu GROUP BY & muc 5.1).

Hoa héng khac nhau cho khach méi/cii: ty 16 = CASE WHEN created_date >= '2026-08-26' THEN 0.001
ELSE 0.0005 END , hoa hdng = téng gia tri giao dich x ty &, rdi ROUND + CAST DECIMAL . Nén ép kiéu ty & dé hai
hé in giébng nhau:

SELECT customer_id, created_date,
CAST(CASE WHEN created_date >= '2026-08-26' THEN 0.001 ELSE 0.0005 END AS
DECIMAL(6,4)) AS ty_le

FROM Customers
WHERE customer_id IN (1, 5, 12)
ORDER BY customer_id;



1 2021-06-29 0.0005
5 2026-09-23 0.0010
12 2026-09-19 0.0010

Vi du nghiép vu: Bd phan kinh doanh ap biéu phi 0,1% cho khach dang ky trong 30 ngay gan nhét va 0,05%
cho khéach cii. Thay vi hai truy van riéng, mot biéu thirc CASE cho phép tinh phi cho moi khach trong mét Ian
chay.

Sai lam thwong géap: dat nhanh WHEN hep sau nhanh réng (nhanh réng "nubt" trwéc); quén ELSE khién ra
NULL ; so sanh v&i NULL bang = (phaidung IS NULL ); trén kiéu gia tri gitba cac nhanh (mét nhanh sé, mot
nhanh chudi) gay 16i chuyén kiéu.

Thwe hanh ngay: bai 4.3

Vira hoc xong CASE , COALESCE va cac ing dung phan loai, hdy lam nhém bai 4.3 dé& gan nhan Mua/Ban/Khac
cho 1énh, phan loai khach VIP/Thwdng theo tai sén va tinh hoa hdng theo khach maéi/c.

« Bai 4.3 — Phan loai Iénh Mua / Ban / Khac (dé kho: dé)
» Bai 4.3 — Phan loai khach hang VIP / Thuwdng theo tai sén (dé kho: kho)
« Bai 4.3 — Tinh hoa hdng theo khach hang méi / cii (d6 kho: kho)

6. Tong két

Nhém Ham chinh Khac biét SQL Server —~ MySQL
Kiéu div INT , BIGINT , DECIMAL , VARCHAR , / sbnguyén; CAST AS INT « AS SIGNED (cat <« lam tron);
lieu DATE , BIT / BOOLEAN VARCHAR <« CHAR khiép sang chubi
Chubi LEN/CHAR_LENGTH , SUBSTRING , CHARINDEX <« INSTR (ngwgc tham Sé); CONCAT v&i NULL;
RIGHT , UPPER, TRIM , REPLACE , LENGTH dém byte
CONCAT
Ngay YEAR/MONTH/DAY , DATEDIFF , DATEDIFF(day, a, b) <« DATEDIFF(b, a) ; DATEADD <«
gio DATEADD , FORMAT DATE_ADD / DATE_SUB ; FORMAT <> DATE_FORMAT ;

DATEDIFF(year) sai tudi

Toan ABS , ROUND , CEILING, FLOOR , POWER trén DECIMAL ; sd chir s6 thap phan hién thj; cat bot:
hoc POWER , SQRT , % ROUND(x,n,1) <« TRUNCATE

Piéu CASE , COALESCE , NULLIF IIF « IF; ISNULL < IFNULL

kién

Nguyén tic vang khi viét SQL chay dwoc & ca hai hé: dung CASE , COALESCE , CAST(... AS
DECIMAL(18,2)) , CONCAT (kém COALESCE ), YEAR/MONTH/DAY ; khi budc phai khac nhau (dém do dai, chénh
Iéch ngay, tim vi tri, cdng ngay) thi tra bang & cac muc trén.



Sai lam thwong gap

Sai l1am

Chia haisénguyén (a / b))

Lwu tién bang FLOAT

CAST(x AS INT) trén MySQL

So sanh cot chudi voi sé

Dém do6 dai bdng LENGTH & MySQL
CONCAT v&i cot cd NULL

DATEDIFF dao tham sb/
DATEDIFF(year) tinh tudi

POWER trén DECIMAL & SQL Server

CASE thiéu ELSE hoac xép nhanh
sai th tw

Hau qua

SQL Server cét phan thap
phan, MySQL khéng

Sai léch tich lay, khéng khép
s6 sach

L&i cu phap
SQL Server bao 16i; MySQL
tré réng lang 1&

Dém byte, sai véi tiéng Viét
c6 dau

MySQL trd NULL ca chubi

Ra s6 am hoac tudi sai

Két qua bj cat chir sb thap
phan

Ra NULL hoac nhan sai

Bai tap thwc hanh caa budi

Cach dung

100.0 * a / b rdi CAST(ROUND(...) AS
DECIMAL(18,2))

Ding DECIMAL

CAST(x AS SIGNED) ; nhé& SQL Server cat con
MySQL lam tron

So sanh cuing kiéu: = 'KH100007'

CHAR_LENGTH

CONCAT(..., COALESCE(cot, ''), ...)
Bung thr tw cta tirng hé; tudi = nam trir nam, trir
1 néu chuwa t6i sinh nhat

Dung hang 1.06e0 (sb thuwc)

Thém ELSE , x&p nhanh hep truéc

Cac bai déu chdm tw dong trén ca SQL Server va MySQL (mdi bai cé I&i gidi riéng cho tirng hé & chd cu phap

khac nhau). Néu ban chwa lam hét cac nhom bai da gén trong bai giang, day 1a danh sach day da cta buébi.

« Bai 4.1 — Trich ma, chi* hoa va do dai tén khach hang (d6 kho: dé)

« Bai 4.1 — Tach ho va ghép nhan tén khach hang (dé kho: trung binh)
« Bai 4.2 — S6 ngay khach hang da tham gia (d6 kho: dé)
« Bai 4.2 — Phan loai khach hang theo ndm dang ky (dé kho: dé)
« Bai 4.2 — Tinh tudi khach hang (dé khé: trung binh)
e Bai 4.2 — Khach hang dang ky trong 30 ngay qua (d6 kho: trung binh)
« Bai 4.2 — Ngay thanh toan T+2 va thang giao dich (dd kho: trung binh)
 Bai 4.3 — Phan loai lénh Mua / Ban / Khac (d kho: dé)
« Bai 4.3 — Phan loai khach hang VIP / Thwong theo tai san (d6 kho: kho)

« Bai 4.3 — Tinh hoa hong theo khach hang méi / cii (d6 kho: kho)

 Bai 4.4 — Loi suét trong ngay, bién do va gia tri lam tron |1&n ty (d6 khé: trung binh)

« Bai 4.4 — Do bién dong gia (do léch chuan) clia tirng ma (d6 khé: kho)

Nop bai tai trang bai tap cua khoa trén Codelab.



Goi y mé rong

o Thir REPLICATE (T-SQL)/ REPEAT (MySQL) dé I&p ky tw che sb dién thoai thay cho "ok .

« Tinh "tudi tai khoan" theo thang bang DATEDIFF(month, ...) / TIMESTAMPDIFF(MONTH, ...) vaso
sanh két qua véi cach tinh theo ngay chia 30.

« Tinh hoa hdng Iy tién theo bac (nhiéu nhanh CASE ): dwai 100 triéu 0,15%, 100-500 triéu 0,1%, trén 500
triéu 0,05%.

« Chuan bj Budi 5 (CTE, bang tam, truy van con): c&c bai 4.3 da dung truy van con twong quan — budi sau ta

sé hoc day di va tach cac bwdc bang WITH ... AS.

Thwe hanh trén Windows: kiéu dir liéu, ngén ngir va tiéng Viét

Budi nay c6 ba chd rat hay g&p I6i khi lam viéc trén Windows: kiéu di¥ liéu cua cét, dinh dang ngay va ma héa
tiéng Viét.

1. Xem kiéu div liéu ctia c6t bing giao dién. Trong Object Explorer: hnx_securities - Tables -
dbo.Customers - Columns (kém kiéu va dd dai). Hoac chudt phai bdng — Design dé xem dang lwdi.

Canh bao: chi xem trong ctra sb Design, déng lai bang nut X va chon No néu dwoc héi lwu. Stra kiéu dir liéu
béng tay trén bang mau sé lam sai két qua bai tap.

2. Xem kiéu dir liéu bang Iénh.

SELECT COLUMN_NAME, DATA_TYPE, CHARACTER_MAXIMUM_LENGTH, IS_NULLABLE
FROM INFORMATION_SCHEMA.COLUMNS

WHERE TABLE_NAME = 'Customers'

ORDER BY ORDINAL_POSITION;

3. Kiém tra ngon ngir va dinh dang ngay cta phién lam viéc.

SELECT @QLANGUAGE AS ngon_ngu;
SELECT CAST('2026-09-25' AS DATE) AS ngay_chuan; —— an toan: yyyy-mm-dd vé&i kiéu DATE
SELECT FORMAT(CAST('2026-09-25' AS DATE), 'dd/MM/yyyy') AS ngay_viet_nam;

Quy tac an toan: viét ngay dang 'yyyy-mm-dd' (hodc 'yyyymmdd' ). Dirng viét '25/09/2026"' vicach doc
ngay/thang phu thudc ngdn nglr dang nhép ( SET LANGUAGE , SET DATEFORMAT ), khéng phu thudc cai dat vung
cla Windows.

4. Tiéng Viét c6 dau.

« Cottiéng Viét dung NVARCHAR (khéng phai VARCHAR ); hang chudi c6 diu viét kémtiéntd N'...' ,vidu
N'Ha Noi' .

e Luwufile .sql bang UTF-8: File — Save As — miii tén canh nut Save — Save with Encoding... —
Unicode (UTF-8 with signature). M& bang Notepad cii dé& v& chir.

« Kiém tra nhanh:



SELECT N'Nguyén Van An' AS ten, LEN(N'Nguyén Van An') AS do_dai; —— 13

5. Thir cac ham cta budi.

SELECT full_name,

UPPER(full_name) AS chu_hoa,
LEN(full_name) AS do_dai,

RIGHT (customer_code, 3) AS ba_so_cuoi,
DATEDIFF (DAY, created_date, '2026-09-25") AS so_ngay_tham_gia

FROM Customers
ORDER BY customer_id;

Lwu y khéa hoc dung ngay cb dinh '2026-09-25" thay cho GETDATE() dé két qua ludn gidng nhau; khi lam béo
céo that & cong ty mai thay bang GETDATE() .

V&i MySQL Workbench: ham twong dwong la CHAR_LENGTH , DATEDIFF('2026-09-25', created_date) ,
DATE_FORMAT (ngay, '%d/%m/%Y') ;tao CSDL v&i utf8mb4 dé lwu tiéng Viét.

Tw kiém tra: [am bai 4.2 (sb ngay tham gia, tudi) trén SSMS rdi ndp trén Codelab.



Bubi 5— CTE, TEMP TABLE va Subquery (truy van con)

Vé muc luc
O céac budi trwdc, mdi cau SELECT cula ching ta trd I6i mét cau héi: "khach hang nao & Ha Noi?", "tdng sé dw

mdi loai tai khodn Ia bao nhiéu?". Nhwng bai toan nghiép vu trong cdng ty chirng khoan hiém khi don gian nhw vay.
Vi du phong Quan ly rdi ro héi: "Nhiing khéch hang nao cé téng tai sén vwot mirc trung binh cua toan bé khach
hang?" Dé tra |&i, ta phai tinh trung binh trwéc, rdi méi so sanh tirng khach hang véi con sbé do. Mot cau hdi
duwoc xay dwng tir két qua ciia mot cau hdi khac — dé chinh 1a Iy do ta can Subquery, CTE va bang tam.

Bai gidng nay dung lai bo di¥ liéu mau cla khoéa (xem muc "Bo dir liéu mau ctia khéa hoc" & Budi 1): cac bang
Customers , Accounts, Securities , MarketPrices , Orders, Trades , Portfolio, CustomerStats,
AuditLog . "Hom nay" clia b di¥ liéu cb dinh 1a 2026-09-25. Cac vi du c6 nut Chay thor déu chay trén bd dir liéu

nay — hay bam chay, doc két qua réi méi doc Idi gidi thich.

Muc tiéu budi hoc

« Sau bubi nay ban cé thé phan biét subquery vé hwéng (scalar) va subquery nhiéu hang, va biét ding
toan t& nao cho tirng loai.

« Sau budi nay ban c6 thé viét subquery trong WHERE , SELECT , FROM (derived table) va HAVING .

 Sau budi nay ban c6 thé dung dung IN / NOT IN / EXISTS / NOT EXISTS / ALL / ANY / SOME va
tranh by NULL cGa NOT IN .

« Sau bubi nay ban cé thé phan biét correlated va non-correlated subquery va nhan biét chi phi ctia ching.

« Sau budi nay ban cé thé chia mét bai toan phan tich thanh nhiéu buéc bang CTE ( WITH , multiple CTE,
CTE Iéng nhau).

« Sau budi nay ban c6 thé ding bang tam ( #tmp / TEMPORARY TABLE ) cho di¥ liéu trung gian va chon ding
gitra Subquery, CTE, TEMP TABLE.

Ban do buoi hoc
Bubi hoc 180 phut: khodng 28% ly thuyét + demo (~50 phat) va 72% thwe hanh (~130 phut, gém ca thoi gian chira

bai). Bai tap nam xen ké trong bai giang — hoc xong phan nao, lam ngay bai ctia phan d6. Budi c6 13 bai nén
phan ly thuyét giang gon, wu tién vi du chay truc tiép; bai khé chwa xong trong gi¢ thi hoan thanh & nha.



Phan Néi dung Théi lwong
Muc 1 Subquery 1a gi, vi tri dat, scalar vs nhiéu hang 5 phut

Muc 2 Subquery trong WHERE : so sanh, IN /NOT IN , 13 phut
EXISTS , ALL / ANY

Muc 3 Subquery trong SELECT , FROM (derived table), 7 phut
HAVING

Muc 4 Correlated subquery, chi phi 4 phut

Thwc hanh 9 bai v& Subquery (5.1a-5.1i) 78 phut

5.1

Muc 5 CTE: cu phap, multiple CTE, CTE Idng nhau 7 phat

Thwc hanh Phan tich nhiéu bwéc bang CTE (2 bai, ¢ 1 bai kho) 27 phat

5.2

Muc 6 TEMP TABLE: tao, dung, x6a 5 phat

Thyc hanh Xt ly di liéu trung gian bang bang tam 11 phat

5.3

Muc 7 So sanh Subquery — CTE — TEMP TABLE trén cling 4 phut
moét bai toan

Thwe hanh Bai tdng hop (bai khé): chon cach giai tw do 14 phut

5.4

Tbng két Sai lam thwéng gép, hoi dap 5 phut
Téng 180 phuat — ly thuyét + demo ~50 phut, thwe hanh

~130 phut (72%)

1. Subquery la gi? Tai sao can?

Subquery (truy van con) 1a mot cau SELECT dwoc dat bén trong mot cau truy van khac, ludn ndm trong cap
ngodc don ( ... ) .Cau ngoaigoila outer query (truy van ngoai).

Vi du nhu cau: tim tai khoan c6 sé dw I&n hon mirc trung binh. Khéng cé subquery, ta phai lam hai buéc thi cong.
Bwéc 1 — tinh trung binh:

SELECT CAST(ROUND(AVG(balance), 2) AS DECIMAL(18,2)) AS avg_balance FROM Accounts;
Két qua 720290322.58 . Bwdc 2 — gd tay con sb vira tinh vao truy van th hai: SELECT account_id, balance
FROM Accounts WHERE balance > 720290322.58;

Cach nay sai vé mat ky thuat vi con sb bi gé clrng: ngay mai c6 tai khodn méi, trung binh ddi, bao céo lap tic sai.
V&i subquery, hai buwédc gbp thanh mot cau va ludn cap nhat:



SELECT account_id, balance

FROM Accounts

WHERE balance > (SELECT AVG(balance) FROM Accounts)
ORDER BY balance DESC, account_id;

account_id balance

4 8600000000.00
35 8600000000.00
93 8600000000.00
11 3400000000.00

... (tbng cong 24 tai khoan)

Vi du nghiép vu: phong Quan Iy rdi ro khéng muédn ai phai "gé tay" nguéng trung binh méi sang. Subquery
bién ngwdng thanh mét phan cta cau truy van, nén bdo cdo luén ding véi div liéu méi nhat.

1.1. Subquery c6 thé dat & dau?

Vi tri Vai tro ctia subquery Vi du ngan
WHERE Cung cép gia tri / danh sach dé loc WHERE balance > (SELECT AVG(balance) ...)
SELECT TTnhthén1rnétcétchornéidéng SELECT ..., (SELECT COUNT(x) ...) AS

num_accounts

FROM Tao "bang tam th&i" trong cau Iénh (derived FROM (SELECT customer_id, SUM(balance) ... ) t
table)
HAVING So sanh két qua nhém véi mét gia tri tinh riéng HAVING SUM(balance) > (SELECT AVG(...) ...)

1.2. Scalar subquery va subquery nhiéu hang

Phan loai theo hinh dang két qua tra vé, vi hinh dang quyét dinh dung dwoc toan t& nao:

Loai Két qua Dung véi

Scalar (v6 hwéng) 1 c6t, dang 1 dong (mdt gia tri) =) B). & B B E

M6t cét, nhiéu dong 1 ¢6t, 0..n dong (mdt danh sach) IN, NOT IN, ANY/SOME , ALL
Nhiéu cét, nhiéu dong mot bang EXISTS , FROM (...) (derived table)

Canh bao: dung = v6i subquery trd vé nhiéu dong la 16i. SQL Server bao "Subquery returned more than 1
value", MySQL bao "Subquery returns more than 1 row". Khi khéng chéc chi c6 mét dong, dung IN , hodc
bdo dadm bang ham tdng hop ( MAX , AVG ...) hodc khéa duy nhét.



Lwu y: néu scalar subquery trd vé 0 dong, két qua cia né la NULL (khéng phai 16i). So sanh véi NULL cho

UNKNOWN , nén cau truy van ngoai tra vé réng — hay nhé diéu nay khi debug "sao bao céo tréng?".

2. Subquery trong WHERE

2.1. So sanh vé&i két qua cua subquery vé hwéng

Cactoantlr >, <, =, >=, <=, != (hodc <> )dattrwdc mot subquery trd vé moét gia tri:
Toan tir Y nghia Vi du
= bang WHERE balance = (SELECT MAX(balance) FROM Accounts)
> [ >= I&n hon / 1én hon hodc bing WHERE balance > (SELECT AVG(balance) FROM Accounts)
</ <= nhd hon / nhd hon hoac WHERE close_price <= (SELECT AVG(close_price) FROM
bang MarketPrices)
< |/ khac WHERE customer_id <> (SELECT MIN(customer_id) FROM Customers)

Vi du: s6 dw I&n nhét trong cac tai khoan ctia khach hang customer_id = 6 , va nhitng tai khodn vwot mic do:

SELECT account_id, customer_id, balance

FROM Accounts

WHERE balance > (SELECT MAX(balance) FROM Accounts WHERE customer_id = 6)
ORDER BY balance DESC, account_id;

Subquery (SELECT MAX(balance) ...) chitrd vé mét gia tri (780.000.000), nén dung dwoc véi > .

2.2. INvaNOTIN

IN kiém tra mot gia tri co ndm trong danh sach ma subquery tra vé khong. Vi du: nhitng ma chirng khoan hién
dang cé I1énh cho khép:

SELECT symbol, company_name

FROM Securities

WHERE symbol IN (SELECT symbol FROM Orders WHERE status = 'PENDING')
ORDER BY symbol;

Két qua gébm 9 ma: CEO, FPT, HPG, IDC, MBS, NVB, PVS, VCB, VCS.

IN c6 thé 1ong nhiéu tang: "khach hang « tai khoan « Iénh":



SELECT customer_id, full_name
FROM Customers

WHERE customer_id IN (SELECT customer_id FROM Accounts
WHERE account_id IN (SELECT account_id FROM Orders WHERE status =
'"MATCHED'))

ORDER BY customer_id;

Vé két qua, cau nay twong dwong mot JOIN + DISTINCT , nhwng doc 1én rat gibng cau héi nghiép vu. Uu diém
ctia IN : khéng bao gi& nhan dong (mot khach hang cé 10 Iénh van chi xuét hién mét 1an), trong khi JOIN sé&
I&p lai khach hang d6 10 1an néu ta quén DISTINCT .

B3y NOT IN va gia tri NULL

Day la 16i kinh dién nhat ctia ngudi méi. Bai toan: tim khach hang chwa gi&i thiéu ai, tiec customer_id khéng
nam trong cot referrer_id . Cach viét trwc quan — hay dém xem c6 bao nhiéu khach hang:

SELECT COUNT(x) AS so_khach_hang
FROM Customers
WHERE customer_id NOT IN (SELECT referrer_id FROM Customers);

Két qua 1a 0 (c& SQL Server IAn MySQL) — trong khi thuc té phai c6 nhiéu khach hang chwa gidi thiéu ai. Vi sao?
Cot referrer_id cha nhiéu NULL (khach hang khéng do ai gidi thiéu). x NOT IN (1, 2, NULL) dwgc danh
gidla x <> 1 AND x <> 2 AND x <> NULL ; diéu kién cudi luén 1 UNKNOWN , nén ca biéu thirc khéng bao gio
la TRUE.

X x NOT IN (1, 2) x NOT IN (1, 2, NULL)
3 TRUE UNKNOWN (dong bi loai)
1 FALSE FALSE

C6 hai cach stra. Cach 1: loai NULL khdi danh sach:

SELECT COUNT(x) AS so_khach_hang
FROM Customers
WHERE customer_id NOT IN (SELECT referrer_id FROM Customers WHERE referrer_id IS NOT NULL);

Cach 2 (khuyén nghi): NOT EXISTS — khoéng nhay cdm véi NULL :

SELECT c.customer_id, c.full_name

FROM Customers c

WHERE NOT EXISTS (SELECT 1 FROM Customers r WHERE r.referrer_id = c.customer_id)
ORDER BY c.customer_id;

Ca hai cho 35 khach hang (40 khach hang trir 5 ngu&i da gigi thiéu: ID 1, 2, 3, 8, 31).



Meo: khi viét NOT IN (subquery) , ludn tw hdi "cét trong subquery cé thé NULL khéng?". Néu c6 — dung
NOT EXISTS . Day la quy téc vang can thudc long.

Vira hoc xong subquery vé huwéng, IN (ké ca l6ng nhau) va bdy NOT IN v&i NULL , hdy lam ngay bai 5.1a (tai
khodn trén mirc trung binh), 5.1b ( IN 16ng nhau) va 5.1d (khach hang chwa gi&i thiéu ai — tranh bay NULL ).

« Bai 5.1 — Tai khoan c6 sb dw trén murc trung binh (d6 kho: dé)

« Bai 5.1 — Khach hang c6 Iénh d& khép (IN 16ng nhau) (d6 khé: dé)

« Bai 5.1 — Chirng khoan chwa c6 Iénh chd khép (NOT EXISTS) (d6 kho: dé)

 Bai 5.1 — Khach hang chwa gigi thiéu ai (bdy NOT IN véi NULL) (d6 kho: trung binh)
« Bai 5.1 — S6 du vuot moi tai khodn clia moét khach hang (ALL) (d6 kho: trung binh)
« Bai 5.1 — Ho so khach hang véi cot tinh tir subquery (SELECT) (d6 kho: trung binh)
« Bai 5.1 — Tai san trung binh theo thanh phé (Derived Table) (d6 kho: trung binh)

« Bai 5.1 — Khach hang c6 tong tai san trén trung binh (HAVING) (d6 kho: trung binh)
o Bai 5.1 — Tai khoan vwot trung binh cung loai (Correlated) (dé kho: trung binh)

2.3. EXISTS va NOT EXISTS

EXISTS (subquery) trd vé& TRUE néu subquery cé it nhat mét dong, bat ké noi dung dong do. Vi vay ngudi ta
thwong viét SELECT 1 bén trong. Subquery clia EXISTS thuéng tham chiéu téi bang ngoai (correlated, xem
muc 4):

—— Khach hang cé6 it nhdt mot 1énh khép mdt phdn (PARTIAL)
SELECT c.customer_id, c.full_name
FROM Customers c
WHERE EXISTS (SELECT 1
FROM Accounts a JOIN Orders o ON o.account_id = a.account_id
WHERE a.customer_id = c.customer_id AND o.status = 'PARTIAL'")
ORDER BY c.customer_id;

Két qua gdm cac khach hang 2, 5, 6, 16, 18. Va NOT EXISTS cho phép tim "nhitng thtr chua tirng co":

—— Khach hang chua mé tai khoan nao

SELECT c.customer_id, c.full_name

FROM Customers c

WHERE NOT EXISTS (SELECT 1 FROM Accounts a WHERE a.customer_id = c.customer_id)
ORDER BY c.customer_id;

customer_id full_name

10 Ngo Thi Nga
15 Vo Van Tuan
28 Dang Thi Linh

NOT EXISTS ciing la mau clia bai 5.1¢c (ma chirng khoan chwa cé Iénh PENDING ). So sanh hai toan to:



IN EXISTS

Y nghia gia tri c6 thudc danh sach? c6 tdn tai dong théa diéu kién?

Subquery tra vé 1 cot bét ky (thwéng SELECT 1)

Xt ly NULL NOT IN bj"nhiém" NULL NOT EXISTS an toan

Dung khi danh sach gia tri ngan, don gian diéu kién phurc tap, nhiéu cét, can twong quan

2.4 ALL, ANY, SOME

Cac tlr khéa nay dat sau toan ti so sanh dé so sanh véi ca mét danh sach:

e > ALL (danh sach) :1&n hon mei phan t& (tic 16n hon gia tri I&n nhéat).

> ANY (danh sach) hay > SOME (...) :l&n hon it nhat mét phan ti (tirc I&n hon gia tri nhd nhét).
SOME la tén khac clia ANY .

= ANY (...) twongduwong IN (...) .

<> ALL (...) twongdwong NOT IN (...) .

Vi du: tai khoan c6 sé dw Ién hon tat ca tai khodn ctia khach hang 6 (sb dw 780 triéu, 410 triéu, 410 triéu):

SELECT account_id, balance

FROM Accounts

WHERE balance > ALL (SELECT balance FROM Accounts WHERE customer_id = 6)
ORDER BY balance DESC, account_id;

Két qua gdm 16 tai khoan, bat dau bang tai khoan 4, 35, 93 (8,6 ty). Vi du v&i ANY : gia dong clra 2026-09-25 clia
ma nao cao hon gia vén cuda it nhat mot ma ma tai khoan 1 dang nédm (gia vén 25.500, 24.700, 52.000, 60.700)?

SELECT symbol, close_price
FROM MarketPrices
WHERE trade_date = '2026-09-25'
AND close_price > ANY (SELECT avg_cost FROM Portfolio WHERE account_id = 1)
ORDER BY symbol;

Chi nhirtng mé c6 gia déng ctra cao hon 24.700 (gia vén nhd nhét) dwoc chon: 9 ma gém FPT, HPG, IDC, MBS,
PVI, PVS, VCB, VCS, VNM.

Lwuy: > ALL (danh sach rdng) la TRUE (vi "khéng cé phan tlr ndo vi pham"), con > ANY (danh séch
rong) la FALSE. Day |a ché hay gay b4t nge. Néu danh sach chiva NULL, ALL ciing c6 thé cho két qua
UNKNOWN giéng NOT IN .

Vwra hoc xong EXISTS / NOT EXISTS va ALL / ANY , hay lam bai 5.1c (ma chirng khoan chwa c6 Iénh ch& khép,
dung NOT EXISTS )va 5.1e (s6 dw vwot moi tai khodn ctia mét khach hang, dung ALL ).

« Bai 5.1 — Tai khodn c6 sb du trén murc trung binh (d6 kho: dé)
« Bai 5.1 — Khach hang c6 1énh da khép (IN 16ng nhau) (d6 kho: dé)



 Bai 5.1 — Chng khoan chwa c6 1énh chd khdp (NOT EXISTS) (d6 kho: dé)

« Bai 5.1 — Khach hang chwa gigi thiéu ai (bdy NOT IN véi NULL) (d6 kho: trung binh)
« Bai 5.1 — S6 duv vwot moi tai khoan ctia mot khach hang (ALL) (d6 kho: trung binh)
« Bai 5.1 — Ho so khach hang vai cot tinh tir subquery (SELECT) (d6 kho: trung binh)
« Bai 5.1 — Tai san trung binh theo thanh phé (Derived Table) (d6 kho: trung binh)

« Bai 5.1 — Khach hang c6 téng tai san trén trung binh (HAVING) (d6 khé: trung binh)
« Bai 5.1 — Tai khoan vwot trung binh cuing loai (Correlated) (d6 kho: trung binh)

3. Subquery trong SELECT va FROM

3.1. Cét tinh toan twr subquery (trong SELECT)

Subquery vo hwéng cé thé dat trong danh sach cot dé tao cot théng ké di kém méi dong:

SELECT c.customer_id, c.full_name,
(SELECT COUNT (%) FROM Accounts a WHERE a.customer_id = c.customer_id) AS
num_accounts,

COALESCE( (SELECT SUM(a.balance) FROM Accounts a WHERE a.customer_id = c.customer_id),
0) AS total_balance

FROM Customers c
WHERE c.customer_id <= 5
ORDER BY c.customer_id;

customer_id full_name num_accounts total_balance
1 Nguyen Van An 1 67000000.00
2 Tran Thi Binh 3 8640000000.00
3 Le Van Cuong 3 168000000.00
4 Pham Thi Dung 2 1480000000.00
5 Hoang Van Em 2 3432000000.00

Uu diém: gitr nguyén méi khach hang mét dong, ké& ca khach hang chua co tai khoan (véi INNER JOIN ho sé
bién méat; véi LEFT JOIN + GROUP BY thi phirc tap hon). Chi'y COALESCE(..., @) vi SUM trén tap réng trd
NULL . Subquery trong SELECT bat budc la scalar: néu trd vé nhiéu dong sé bao 16i.

3.2. Derived table (subquery trong FROM)

Subquery dat & FROM bién thanh mot bang ao ton tai trong subt cau lénh, va bat budc phai cé alias (cad SQL
Server 1an MySQL). Rt hitu ich khi cdn gom nhém hai lan (tdng theo khach hang, rdi trung binh theo thanh phd):



SELECT c.city, COUNT(x) AS num_customers,
CAST(ROUND (AVG(t.total_assets), 2) AS DECIMAL(18,2)) AS avg_assets
FROM Customers c
JOIN (SELECT customer_id, SUM(balance) AS total_assets
FROM Accounts GROUP BY customer_id) t
ON t.customer_id = c.customer_id
GROUP BY c.city
ORDER BY avg_assets DESC, c.city;

city num_customers avg_assets
Hai Phong 3 4601333333.33
TP.HCM 7 3167000000.00
Da Nang 4 2672000000.00
Can Tho 3 901666666.67
Ha Noi 20 881050000.00

Khéng thé viét AVG(SUM(balance)) truc tiép — ham tdng hop 16ng nhau khdng hop 1& — nén derived table 13 1i
giadi tw nhién. Cach doc: bén trong tinh téng tai san méi khach hang (bang do t ), bén ngoai ndi v&i Customers
dé lay thanh phd réi tinh trung binh theo thanh phé.

Alias cho derived table |a bat budc: thiéu alias, SQL Server bao "Incorrect syntax near '), MySQL bao "Every
derived table must have its own alias". Moi c6t clia derived table cling phai cé tén (dung AS ).

SQL Server vs MySQL.: trong derived table, SQL Server khéng cho ORDER BY néu khéng kém
TOP / OFFSET (b&o 16i "The ORDER BY clause is invalid in views, inline functions, derived tables,
subqueries..."); MySQL cho phép nhwng bé qua. Vi vay hay d&t ORDER BY & truy vAn ngoai cung.

Vira hoc xong subquery trong SELECT (c6t tinh tir subquery) va trong FROM (derived table), hay lam bai 5.1f (hd
so khach hang véi cot tinh tir subquery) va 5.1g (tai san trung binh theo thanh phd).

« Bai 5.1 — Tai khoan c6 sb dw trén murc trung binh (d6 kho: dé)

 Bai 5.1 — Khach hang c6 1énh da khép (IN 16ng nhau) (d6 kho: dé)

 Bai 5.1 — Chirng khoan chwa c6 Iénh chd khép (NOT EXISTS) (d6 kho: dé)

 Bai 5.1 — Khach hang chwa gigi thiéu ai (bdy NOT IN véi NULL) (d6 kho: trung binh)
« Bai 5.1 — S6 du vuot moi tai khodn clia mot khach hang (ALL) (d6 kho: trung binh)
« Bai 5.1 — Hb so khach hang véi cot tinh tir subquery (SELECT) (d6 kho: trung binh)
« Bai 5.1 — Tai san trung binh theo thanh phé (Derived Table) (d6 kho: trung binh)

« Bai 5.1 — Khach hang c6 téng tai san trén trung binh (HAVING) (d6 kho: trung binh)
o Bai 5.1 — Tai khoan vwot trung binh cung loai (Correlated) (dé kho: trung binh)

3.3. Subquery trong HAVING

HAVING loc nhém sau GROUP BY : ta c6 thé so sanh tbng clia nhdm véi mét con sé tinh tlr subquery:



SELECT c.customer_id, c.full_name, SUM(a.balance) AS total_assets
FROM Customers c¢ JOIN Accounts a ON a.customer_id = c.customer_id
GROUP BY c.customer_id, c.full_name

HAVING SUM(a.balance) > (SELECT AVG(t.total)
FROM (SELECT SUM(balance) AS total FROM Accounts GROUP BY
customer_id) t)

ORDER BY total_assets DESC, c.customer_id;

Trung binh téng tai s&n/khach hang khoang 1,81 ty, nén 7 khach hang lot vao: 17 (12,067 ty), 40 (9,5 ty), 2 (8,64
ty), 34, 38, 32, 5.

Lwu y: can phan biét trung binh sé dw tai khoan (khoang 0,72 ty) v&i trung binh tong tai san khach hang
(1,81 ty). Bai 5.1h kiém tra ban c6 hiéu ding "murc trung binh ciia nhém" hay khéng.

3.4. Khi nao dung subquery & SELECT va FROM?

Vi tri Dung khi Lwuy

SELECT  can 1-3 con sb thdng ké phu va muén gitr nguyén  phai la scalar; méi cot 1a mét 1an quét bang phu — qua
s6 dong ctia bang chinh nhiéu cot thi chuyén sang JOIN

FROM can tinh trwéc mot bwéc (gom nhom, xép hang, b&t budc alias; dat ORDER BY & ngoai cling
loc) rdi mai nbi/gom tiép

HAVING so sanh két qua nhém véi mét con sé tinh riéng phan biét "trung binh theo dong" va "trung binh theo nhém

4. Correlated Subquery (subquery twong quan)

Non-correlated subquery doc lap v&i truy van ngoai: chay dwoc riéng 1& (nhw SELECT AVG(balance) FROM
Accounts ). V& nguyén tac chi can tinh mét lan.

Correlated subquery tham chiéu t&i cot ctia truy van ngoai, nén khéng chay riéng dwoc va vé mat logic phai tinh
lai cho tirng dong clia truy van ngoai.

Non-correlated Correlated

Chay riéng cé khéng (dung cét cia bang ngoai)

dwoc?

Sé 1an tinh 11an 1 1&n cho méi dong ngoai

(v& logic)

Vi du WHERE balance > (SELECT WHERE balance > (SELECT AVG(b.balance) FROM Accounts
AVG(balance) FROM Accounts) b WHERE b.account_type = a.account_type)

Bai toan kinh dién: tim tai khoan cé s6 dw I&n hon mirc trung binh cuta cung loai ( CASH / MARGIN ):



SELECT a.account_id, a.account_type, a.balance,
CAST(ROUND ( (SELECT AVG(b.balance) FROM Accounts b
WHERE b.account_type = a.account_type), 2) AS DECIMAL(18,2)) AS type_avg

FROM Accounts a
WHERE a.balance > (SELECT AVG(b.balance) FROM Accounts b WHERE b.account_type =
a.account_type)

ORDER BY a.account_type, a.balance DESC, a.account_id;

Trung binh clla CASH 1a 831.875.000, cia MARGIN la 551.405.405,41; mdi tai khoan dwoc so véi mire clia dung
loai cia nd. Chu y cach dét alias khac nhau (a cho bang ngoai, b cho bang trong) — néu quén alias, diéu kién
account_type = account_type ludn dung va ban so sanh v&i trung binh toan bang.

Chiphivalwuy

« Veé logic, subquery twong quan chay N 1an (N = s6 dong ngoai). Trinh téi wu clia SQL Server va MySQL 8
thwong tw bién ddi thanh join/semi-join, nhung khéng phai lic nao cling vay.

o V@i bang I&n (hang triéu 1énh), hay dat index trén cot twong quan ( Accounts(account_type) ,
Orders(account_id) ).

 Néu thay cham, thi viét lai thanh JOIN vé&i derived table (tinh trung binh mét Ian cho méi loai, néi lai) hoac
dung CTE (muc 5).

o EXISTS / NOT EXISTS dirng ngay khi tim thdy dong dau tién nén thwong rat hiéu qua.

Meo: cach nhan biét nhanh mét subquery 1a correlated: x6a né khdi cau Iénh, dan riéng vao clra s6 Query.
Néu bao 16i "invalid column"” (thiéu cot clia bang ngoai) thi né la correlated.

Vira hoc xong subquery trong HAVING (muc 3.3) va correlated subquery, hay lam bai 5.1h (khach hang c6 tong tai
san trén trung binh) va 5.1i (tai khodn vwot trung binh cling loai) dé két thuc phan Subquery truwéc khi sang CTE.

 Bai 5.1 — Tai khoan c6 sb dw trén murc trung binh (d6 kho: dé)

 Bai 5.1 — Khach hang c6 1énh da khép (IN 16ng nhau) (d6 kho: dé)

« Bai 5.1 — Chirng khoan chwa c6 Iénh chd khép (NOT EXISTS) (d6 kho: dé)

 Bai 5.1 — Khach hang chwa gii thiéu ai (bdy NOT IN v&i NULL) (d6 kho: trung binh)
« Bai 5.1 — S6 du vuot moi tai khodn clia moét khach hang (ALL) (d6 kho: trung binh)
« Bai 5.1 — Ho so khach hang véi cot tinh tir subquery (SELECT) (d6 kho: trung binh)
« Bai 5.1 — Tai san trung binh theo thanh phé (Derived Table) (d6 khé: trung binh)

« Bai 5.1 — Khach hang c6 téng tai san trén trung binh (HAVING) (d6 khé: trung binh)
o Bai 5.1 — Tai khoan vwot trung binh cung loai (Correlated) (dé kho: trung binh)

5. CTE — Common Table Expression

5.1. Khai niém va cu phap WITH

CTE la mét "bang tam c6 tén" chi ton tai trong mét cau lénh, khai b4do bang WITH :



WITH ten_cte AS (
SELECT ...
)
SELECT ... FROM ten_cte ...;

Vi du: khach hang c6 tdng tai san trén 5 ty:

WITH t AS (
SELECT customer_id, SUM(balance) AS tot
FROM Accounts
GROUP BY customer_id
)
SELECT customer_id, tot FROM t WHERE tot > 5000000000 ORDER BY tot DESC;

customer_id tot

17 12067000000.00
40 9500000000.00
2 8640000000.00

SQL Server vs MySQL: v&i SQL Server, néu WITH khong phéi cau lénh dAu tién trong batch, cau trwéc né
phai két thic bang dau ; , néu khong sé bao "Incorrect syntax near the keyword 'WITH"™. Théi quen tét:
ludn két thic cau 1énh bang ; . MySQL hé tro CTE tr 8.0 (b6 JudgeO clia khoéa dung MySQL 8).

Trude khi so sanh CTE v&i subquery, hdy nhin mét CTE nhiéu bwdc nhw mot quy trinh: bwdc sau doc két qua cta
buwdc trwdec.

Hinh minh hoa: Lubng chay cta CTE (xem hinh déng trén trang bai gidng truc tuyén).

5.2. CTE so v&i Subquery

Tiéu chi Subquery / Derived table CTE
Doc tir trén xudng khé néu 1dng nhiéu tang (doc tr trong ra dé&: tirng bwéc co tén
ngoai)
Dung lai trong cling phai viét lai tirng 1an goi tén nhiéu lan
cau
bé quy khéng c6 (recursive CTE)
Lwu két qua khéng khéng (chi & cach viét; c¢é thé bj tinh lai méi 1&n dwoc

nhéc t6i)



5.3. Multiple CTE va CTE I6ng nhau

Nhiéu CTE ngan cach b&i d4u phay, chi mét tir khéa WITH . CTE sau dwoc phép tham chiéu CTE trwdc (day la
dang "lIbng nhau" thwdng gép). Bao céo phan tAng khach hang kiéu bai 5.2a 14 vi du dién hinh — chia thanh 4
budc: tbng tai san — trung binh — phan loai — loc nhém muc tiéu:

WITH total_assets AS ( —— Bu6c 1: téng tai san tung khdch hang (tai
khoan ACTIVE)

SELECT customer_id, SUM(balance) AS total
FROM Accounts WHERE status = 'ACTIVE' GROUP BY customer_id

), avg_assets AS ( —— Buwéc 2: trung binh (dung CTE & budc 1)
SELECT AVG(total) AS avg_total FROM total_assets
), tiers AS ( —— Buéc 3: phéan loai

SELECT t.customer_id, t.total, a.avg_total,
CASE WHEN t.total >= 2 * a.avg_total THEN 'CAQ'
WHEN t.total >= a.avg_total THEN 'TRUNG_BINH'
ELSE 'THAP' END AS tier
FROM total_assets t CROSS JOIN avg_assets a
)
SELECT customer_id, total AS total_assets, —— Budc 4: loc nhém muc tiéu
CAST(ROUND(avg_total, 2) AS DECIMAL(18,2)) AS avg_assets, tier
FROM tiers WHERE tier = 'CAQ0'
ORDER BY total DESC, customer_id;

Két qua: 6 khach hang nhém CAO (17, 40, 2, 34, 38, 32) so v&i mirc trung binh 1.826.628.571,43.

Meo: méi buéc c6 thé kiém tra riéng bang cach ddi cau cubi thanh SELECT % FROM <tén CTE> — k¥ thuat
debug rat hivu ich. Thir: thay cAu SELECT cudi bang SELECT * FROM tiers ORDER BY customer_id; dé
xem toan bd khach hang va tang cta ho.

Bai 5.2b nang c4p 1&n bai toan "gia tri danh muc theo gia thi trudng" véi chudi CTE px - acc_value -
cust_value - summary , trong d6 mdi CTE dwa vao CTE trwéc.

5.4. Tai str dung két qua trong mét cau SQL

Mot CTE c¢6 thé dwoc dung nhiéu lan trong cau 1énh cudi; vi du total_assets & trén vira dung dé tinh trung
binh vira dé phan loai. V&i subquery ta phai sao chép doan code hai lan:

WITH t AS (SELECT customer_id, SUM(balance) AS total FROM Accounts GROUP BY customer_id)
SELECT customer_id, total AS total_assets

FROM t

WHERE total > (SELECT AVG(total) FROM t) —— dung lai t lan tht hai

ORDER BY total DESC, customer_id;



Lwu y: CTE khéng bdo ddm duoc "cache" — trinh t6i wu c6 thé tinh lai méi 1an nhac dén. Néu bwéc tinh tn

kém va dung nhiéu Ian, hay can nhic bang tam (muc 6).

5.5. M& rong: CTE dé quy (giéi thiéu)

CTE c6 thé tw tham chiéu dé duyét cu truc cay. Vi du: chudi nguwdi dwoc gidi thiéu (trwc tiép va gian tiép) tiv
khach hang 1. Cu phap khac nhau gitra hai hé:

SQL Server — chi cAn WITH (khéng co tr RECURSIVE ):

WITH chain AS (
SELECT customer_id, referrer_id, 1 AS 1lvl FROM Customers WHERE referrer_id = 1
UNION ALL
SELECT c.customer_id, c.referrer_id, ch.lvl + 1
FROM Customers c JOIN chain ch ON c.referrer_id = ch.customer_id

)
SELECT customer_id, lvl FROM chain ORDER BY 1lvl, customer_id;

MySQL — thém tr khéa RECURSIVE :

WITH RECURSIVE chain AS (
SELECT customer_id, referrer_id, 1 AS lvl FROM Customers WHERE referrer_id = 1
UNION ALL
SELECT c.customer_id, c.referrer_id, ch.lvl + 1
FROM Customers c JOIN chain ch ON c.referrer_id = ch.customer_id

)
SELECT customer_id, lvl FROM chain ORDER BY 1lvl, customer_id;

Két qua: khach hang 8 va 11 (c&p 1), 27 va 29 (cap 2). Pay la phan mé rong, khdng nam trong bai tap cham diém.

Ban da ndm CTE: ct phap WITH , multiple CTE, CTE I&dng nhau va tai st dung. Vira hoc xong phan nay, hay lam
céac bai 5.2a (bao cao phan tang khach hang, 4 buwéc) va 5.2b (gia tri danh muc theo gia thi trwdng, chudi CTE) dé
tap chia mot bai toan I&n thanh nhiéu bwdc cé tén.

« Bai 5.2 — B&o cdo phan tang khach hang bang CTE nhiéu bwdc (d6 kho: trung binh)
e Bai 5.2 — Gia trji danh muc theo gia thi trvdng (multiple/nested CTE) (dd khd: kho)

6. TEMP TABLE — Bang tam

6.1. Khai niém va muc dich

Bang tam |a bang that (c6 cAu tric, cé thé cé index) nhwng chi ton tai trong phién lam viéc (session) cta ban
va tw bién méat khi déng phién. Khac véi CTE (chi sdng trong mét cau lénh), bang tam séng qua nhiéu cau lénh,
va két qua duwoc lwu that nén khong bi tinh lai. Dung khi:



« két qua trung gian tén nhiéu th&i gian dé tinh va dwoc dung nhiéu 1an;
« can nhiéu bwéc xt ly, méi bwdc kiém tra riéng;

« can thém index vao tap trung gian, hoac cap nhat ( UPDATE ) di liéu trung gian.

Vi du nghiép vu: chét danh sach khach hang du diéu kién wu dai phi vao moét bang tam, sau d6 dung danh
sach dé cho ba bao cao khac nhau — khéng phai tinh lai diéu kién phtrc tap méi 1an.

6.2. Tao, dung va xéa

SQL Server — tén bat dau bang # (riéng theo phién) hodc ## (dung chung toan may chu, hiém dung):

—— Céch 1: tao va db dir 1iéu cung ldc (SELECT ... INTO)

SELECT c.customer_id, SUM(a.balance) AS total_assets

INTO #eligible

FROM Customers c JOIN Accounts a ON a.customer_id = c.customer_id
WHERE c.status = "ACTIVE' AND a.status = 'ACTIVE'

GROUP BY c.customer_id

HAVING SUM(a.balance) >= 100000000;

—— Ding bang tam: ba khdch hang dirng dau
SELECT TOP 3 customer_id, total_assets FROM #eligible ORDER BY total_assets DESC,
customer_id;

Cach 2: khai bao cAu tric rdi INSERT ... SELECT (kiém soat kiéu di¥ liéu, thém khoéa chinh), va xéa sém khi

xong (khéng bat buéc):

CREATE TABLE #eligible2 (customer_id INT PRIMARY KEY, total_assets DECIMAL(18,2));
INSERT INTO #eligible2 SELECT customer_id, SUM(balance) FROM Accounts GROUP BY customer_id;
DROP TABLE IF EXISTS #eligible;

MySQL — thém tir khéa TEMPORARY , khong dung ky hidu # :

CREATE TEMPORARY TABLE eligible AS

SELECT c.customer_id, SUM(a.balance) AS total_assets

FROM Customers c JOIN Accounts a ON a.customer_id = c.customer_id
WHERE c.status = '"ACTIVE' AND a.status = 'ACTIVE'

GROUP BY c.customer_id

HAVING SUM(a.balance) >= 100000000;

SELECT customer_id, total_assets FROM eligible ORDER BY total_assets DESC, customer_id LIMIT
3;

Xo6a bang tam trong MySQL: DROP TEMPORARY TABLE IF EXISTS eligible; . V@i di liéu mau, bang
eligible gom 25 khach hang; khach hang 40 (9,5 ty), 2 (8,64 ty), 34 (4,69 ty) 1a ba ngwdi ding dau.

Khac biét can nhé



SQL Server MySQL

Ky hiéu #tén (phién), ##tén (toan CREATE TEMPORARY TABLE tén
cuc)
Tao tv SELECT SELECT ... INTO #t CREATE TEMPORARY TABLE t AS SELECT
Xoba DROP TABLE #t DROP TEMPORARY TABLE t
Nhé&c t&i nhiéu 14n trong mét truy dwoc khéng (16i "Can't reopen table")
van
Tén trung bang that tén # khong trung bang tam che khuét bang that cung tén

Canh bao (MySQL): 16i "Can't reopen table" xay ra khi ban JOIN mot bang tam v&i chinh né hodc dung nd
trong ca truy van ngoai l4n subquery. Cach khac phuc: tao bang tam thi hai (nhw bai 5.3a lam) ho&c dung
CTE.

Ngoai #tmp , SQL Server con c6 bién bang DECLARE @t TABLE (...) (nhe hon, pham vi trong batch) — tham
khao thém khi lam stored procedure & cac budi sau.

6.3. TEMP TABLE, CTE va Derived table — chon cai nao?

Tiéu chi Derived table CTE Bang tam

Pham vi séng trong mét cau trong mét cau céa phién

Dung lai nhiéu cau khéng khong co

Iénh

Lwu két qua that khong khong co

Banh index khéng khéng co6

Do dé doc thap néu 16ng sau cao cao (trng bwéc rd rang)

Can quyén tao khéng khéng tao trong tempdb (SQL Server)

bang

Phu hop bwédc gom nhém don phan tich nhiéu buwéc trong mét d@ liéu trung gian I&n, dung lai, debug
gian bao céo trng burde

Quy téc chon nhanh: b4t dau bang subquery/CTE (don gian, khéng "rac" di liéu). Chuyén sang bang tam khi két
qua trung gian Ié&n, tén kém, va dwoc dung lai trong nhiéu cau lénh.

Vira hoc xong bang tam, hay lam bai 5.3a: tao bang tam chiva tap khach hang da diéu kién, rdi dung né cho buéc
phan tich tiép theo.

« Bai 5.3 — Phan tich nhiéu buwéc bang bang tam (d6 khé: trung binh)



7. Thwe hanh téng hop: Subquery — CTE — TEMP TABLE

Cuing mét bai toan, ba cach viét. Bai toan: "Khach hang cé téng tai sén Ién hon hdn muc trung binh cla tét ca
khéch hang" (két qua gdbm 7 khach hang, dirng dau la 17, 40, 2).

Cach 1 — Subquery: gon nhét khi logic don gian (muc 3.3).

SELECT customer_id, SUM(balance) AS total_assets
FROM Accounts

GROUP BY customer_id
HAVING SUM(balance) > (SELECT AVG(t.total) FROM (SELECT SUM(balance) AS total FROM Accounts
GROUP BY customer_id) t)

ORDER BY total_assets DESC, customer_id;
Cach 2 — CTE: dé doc, tdng tai san chi khai bao mét lan.

WITH t AS (SELECT customer_id, SUM(balance) AS total FROM Accounts GROUP BY customer_id)
SELECT customer_id, total AS total_assets

FROM t

WHERE total > (SELECT AVG(total) FROM t)

ORDER BY total DESC, customer_id;

Cach 3 — TEMP TABLE: tirng bwéc tach roi, kiém tra dwoc. SQL Server:

SELECT customer_id, SUM(balance) AS total INTO #t FROM Accounts GROUP BY customer_id;

SELECT customer_id, total AS total_assets FROM #t
WHERE total > (SELECT AVG(total) FROM #t)
ORDER BY total DESC, customer_id;

MySQL khéng dung dwoc mét bang tam hai lan trong mét truy van, nén phai tinh trung binh sang bang tam thi
hai:

CREATE TEMPORARY TABLE t AS SELECT customer_id, SUM(balance) AS total FROM Accounts GROUP
BY customer_id;

CREATE TEMPORARY TABLE av AS SELECT AVG(total) AS avg_total FROM t;

SELECT t.customer_id, t.total AS total_assets FROM t JOIN av ON t.total > av.avg_total
ORDER BY t.total DESC, t.customer_id;

Ca ba cho cung két qua. So sanh:



Cach Dé doc Tai st
dung

Subquery vira (I6ng 2 khoéng

tang)

CTE tot trong 1
cau

TEMP tbt nhiéu cau

TABLE

Hiéu nang (dir liéu Ié&n)

tbt cho truy van don

twong dwong subquery

tdt nhat khi dung lai nhiéu 1an /
co index

Khi nao chon

didu kién loc don gian, mot 1an

bao co nhiéu bwéc trong mét cau

dir liéu trung gian 16n, dung lai, can
debug tirng buéc

Meo: ba tiéu chi chon cach viét: (1) dé doc — CTE thang khi c6 tir 3 budc; (2) tai ste dung — néu két qua

diing qua nhiéu cau lénh, bang tam; (3) hiéu ndng — do bang ké hoach thuc thi trwéc khi két luan, dirng

doan.

Bai 5.4a (khach hang ndm gil I&n nhat trng ma) |a bai tdng hop: ban tw chon cach giai. Goiy: CTE holdings

(s6 lwong ndm gil theo cap khach hang—-ma), CTE totals (I&n nhét va tbng theo ma), rdi ndi lai; chu y xt ly

ddng hang bdng MIN(customer_id) .

« Bai 5.4 — Téng hop: khach hang ndm giir I&n nhét tivng ma (d6 kho: kho)

Sai lam thwong gap

Sai l1am

NOT IN vé&ichdtcd NULL
Dung = v&i subquery trd vé& nhiéu dong

Quén alias cho derived table

Quén ; trwéc WITH trong SQL Server

Correlated subquery khong dat alias

Nham "trung binh sé dw tai khoan" véi "trung
binh tdng tai san khach hang"

MySQL: ding mét bang tam hai 1an trong mot
truy van

Dung GETDATE() / NOwW() dé &y "hém nay"

Chia s6 nguyén: 100 * a / b trong T-SQL

Hau qua

két qua rdng oan

16i "returned more than 1
value/row"

16i cu phap

Incorrect syntax near the
keyword 'WITH'

so sanh cdt v&i chinh n6

sai nhdm muc tiéu

I6i Can't reopen table

két qua ddi theo ngay,
ch&m sai

két qua nguyén, mat phan
thap phan

Cach dung

NOT EXISTS , hodac thém IS NOT NULL
trong subquery

dung IN , hodac MAX / AVG , hoac khoa
duy nhéat

lubn dat alias: FROM (...) t

két thic moi cau bang ;

a cho bang ngoai, b cho bang trong

gom theo khach hang truwéc, rdi mai lay
trung binh

tao bang tam th hai, hoac dung CTE

dung ngay cé dinh '2026-09-25"

100.0 * a / b va CAST(ROUND(x, 2)
AS DECIMAL(18,2))



Tom tat

Chu dé Ghi nh&
Scalar subquery 1gidtri;dung véi = > < ...

IN / NOT IN danh sach 1 cot; NOT IN + NULL =bay

EXISTS / NOT EXISTS cé/khéng ton tai dong; an toan véi NULL

ALL / ANY / SOME so sanh v&i ca danh sach; > ALL =I&n hon MAX
SELECT subquery cot théng ké phu; phai scalar

Derived table subquery & FROM , bat budc alias

Correlated tham chiéu bang ngoai; nh¢ alias va index

CTE WITH a AS (...), b AS (...) ;doc trng buwéc; sbng trong 1 cau
TEMP TABLE #t | TEMPORARY TABLE ; séng ca phién, lwu that

Goi y mé rong

« Viét lai bai 5.1i bAng JOIN v&i derived table va so sanh thoi gian chay (b&t SET STATISTICS TIME ON
trong SSMS).

« Thir bai 5.2a v&i cac ngudng phan loai khac (1,5 1an, 3 1an trung binh) va thém nhém ' TRUNG_BINH' vao
két qua.

« Dung CTE dé quy dé tinh "cay gi&i thiéu" day da ctia chwong trinh Ban gi6i thiéu ban.

 Tim hiéu ham ctra s6 ( ROW_NUMBER , RANK ) — cach hién dai dé giai "top-N méi nhém" ma khoéng can
subquery twong quan.

Bai tap thwc hanh cua bubi

« Bai 5.1 — Tai khoan c6 sb dw trén murc trung binh (d6 khé: dé)

« Bai 5.1 — Khach hang c6 I&énh da khép (IN 16ng nhau) (d6 khé: dé)

« Bai 5.1 — Chirng khoan chwa co Iénh cho khép (NOT EXISTS) (d6 kho: dé)

« Bai 5.1 — Khach hang chwa gi¢i thiéu ai (bdy NOT IN v&i NULL) (d6 kho: trung binh)
« Bai 5.1 — S6 dw vuot moi tai khoan clia mét khach hang (ALL) (d6 kho: trung binh)
« Bai 5.1 — Ho so khach hang vai cot tinh tir subquery (SELECT) (d6 kho: trung binh)
« Bai 5.1 — Tai san trung binh theo thanh phé (Derived Table) (d6 kho: trung binh)

« Bai 5.1 — Khéach hang c6 tong tai san trén trung binh (HAVING) (d6 kho: trung binh)
» Bai 5.1 — Tai khoan vuwot trung binh cling loai (Correlated) (d6 khé: trung binh)

« Bai 5.2 — B&o cdo phan tang khach hang bang CTE nhiéu bwédc (d6 kho: trung binh)
« Bai 5.2 — Gia tri danh muc theo gia thi trwo'ng (multiple/nested CTE) (d6 kho: kho)

« Bai 5.3 — Phan tich nhiéu bwéc béng bang tam (d6 kho: trung binh)

« Bai 5.4 — Téng hop: khach hang ndm gitr I&n nhat tieng ma (d6 kho: kho)

Nop bai tai trang bai tap cua khoa trén Codelab.



Thwe hanh trén Windows: bang tam, CTE va do th&i gian chay

1. Nhin thay bang tam trong SSMS. Chay doan sau (khdng doéng ctra sd):

USE hnx_securities;

DROP TABLE IF EXISTS #kh_giau;

SELECT customer_id, SUM(balance) AS tong_so_du
INTO #kh_giau

FROM Accounts

GROUP BY customer_id

HAVING SUM(balance) > 100000000;

SELECT COUNT(x) AS so_kh FROM #kh_giau;

Trong Object Explorer mé& Databases — System Databases — tempdb — Temporary Tables (bAm Refresh):
bang #kh_giau xuét hién véi dudi dai kiéu 000000000012 . D6 la bang tam cla phién (session) ban.

2. Kiém chirng pham vi ciia bang tam.

1. M& mét clra s6 truy van méi (Ctrl+N) va chay SELECT x FROM #kh_giau; — 16i Invalid object name
"#kh_giau'vi # chisbng trong phién tao ra no.

2. Thir tao ##kh_giau_chung (hai ddu # , bang tam toan cuc): ctra sé th(r hai doc dwoc, va bién mét khi
phién tao ra n6 dong.

3. Déng clra sb dau tién roi Refresh tempdb: badng #kh_giau da bj xéa tw dong.

3. CTE: nhé& dau cham phay. Cau Iénh dirng ngay trwédc WITH phai két thic bang ; , néu khong SSMS bao 16i
Incorrect syntax near the keyword 'with".

WITH tai_san AS (
SELECT customer_id, SUM(balance) AS tong
FROM Accounts
GROUP BY customer_id
)
SELECT customer_id, tong
FROM tai_san
WHERE tong > (SELECT AVG(tong) FROM tai_san)
ORDER BY tong DESC, customer_id;

4. So sanh Subquery, CTE, bang tam bang s6 liéu. Bat do truwdc khi chay:

SET STATISTICS TIME ON;
SET STATISTICS IO ON;

Chay tirng cach giai ctia bai 5.1 réi xem tab Messages: CPU time, elapsed time va logical reads. V&i bang mau
nhé chénh léch khéng dang ké; muc dich la biét cach doc con sb. Tat bdng SET STATISTICS TIME OFF; SET
STATISTICS IO OFF; .



Vé&i MySQL Workbench: dung CREATE TEMPORARY TABLE ... AS SELECT ... ; bang tam chi ton tai trong két
ndi dang dung (méi tab thuwdng cé két néi riéng). CTE can MySQL 8.

Tw kiém tra: [am lai bai 5.3 trén SSMS véi bang # cla riéng ban rdi nop 16i giai trén Codelab.



Budi 6 — Thay dbi dir liéu: INSERT, UPDATE, DELETE

Vé muc luc
N&m budi dau, chung ta chi doc di liéu v&i SELECT . T budi nay, mdi cau lénh ban viét cé thé thay déi div liéu
that: nap tién vao tai khoan, déi trang thai khach hang, xéa Iénh giao dich. Trong cong ty chirng khoan, mét l1énh
UPDATE sai c6 thé lam sai sb dw ctia hang nghin khach hang chi trong mét phan nghin gidy. Vi vay budi hoc nay
khong chi day cu phap, ma con day théi quen an toan: kiém tra trwéc khi stra, dung transaction, sao lwu, va phan
quyen.

Bo di¥ liéu mau van la hnx_securities (xem muc "Bd di li&éu mau ctia khéa hoc" & Budi 1). "Hé6m nay" ¢ dinh
l& 2026-09-25. Trén Codelab, méi 1an chay bai (va méi 1an bam Chay thir), hé thong dung mét ban sao méi
cua co s& div liéu, nén ban ct thoai mai thtr  INSERT/UPDATE/DELETE : di¥ liéu gbc khéng bj anh hudng — ding
tinh than "thao tac trén bang thtr nghiém" cla syllabus. V&i cac bai loai nay, hé théng khéng so sanh két qua in
ra ma chay thém mot cau kiém tra dé xem trang thai dir liéu sau khi script ctia ban chay xong.

Nguyén tac sé 1 ctia budi hoc: trwdc mbi UPDATE / DELETE , hay viét mot cdu SELECT cung diéu kién
WHERE dé xem chinh xac nhirng dong sé bj tac dong.

Muc tiéu budi hoc

« Sau bubi nay ban c6 thé viét INSERT mot dong, nhiéu dong va INSERT ... SELECT ; hiéu gia tri mac dinh
va cot tw tang ( IDENTITY / AUTO_INCREMENT ).

« Sau budi nay ban c6 thé viét UPDATE (mot/nhiéu cot, tir subquery) va nhan biét nguy hiém ctia UPDATE
thiéu WHERE .

« Sau bubi nay ban cé thé viét DELETE dung thir tw khda ngoai; phan biét DELETE , TRUNCATE va biét cac
cach phuc hoi div liéu.

« Sau budi nay ban c6 thé dung transaction ( BEGIN / COMMIT / ROLLBACK ), hiéu ACID va &ng dung dé bao
dam toan ven di liéu.

« Sau budi nay ban c6 thé ap dung best practices: backup truwéc khi thao tac, SELECT kiém tra truwéc, quan ly
quyén truy cap.

Ban do6 budi hoc

Bubi hoc 180 phut: khodng 26% ly thuyét + demo (~46 phat) va 74% thwe hanh (~134 phat, gébm ca thoi gian chira
bai va kiém tra lai di liéu bang SELECT ). Bai tap nam xen ké trong bai giang — hoc xong phan nao, lam ngay bai
clia phan d6. Budi cé 15 bai (da sé |a thao tac ngén, kiém tra bang trang thai di¥ liéu) nén ly thuyét giang gon; bai
kho chwa xong trong gi¢ thi hoan thanh & nha.



Phan Néi dung Thoi lwong

Muc 1 INSERT : mét dong, nhiéu dong, INSERT ... SELECT , cot tw 9 phat
tang

Thwe hanh Thém khach hang, Iénh, giao dich; nhan ban di liéu; nhat ky (4 31 phuat

6.1 bai)

Muc 2 UPDATE : nhiéu cét, tlr subquery, canh bao thiéu WHERE 7 phat
Thwc hanh Nap tién, kich hoat khach hang, nang loai VIP, ddi loai Iénh (4 28 phut
6.2 bai)

Muc 3 DELETE , khéa ngoai, TRUNCATE , phuc hdi di¥ liéu 7 phut

Thwc hanh Xéa giao dich, Iénh ci, khach hang khéng hoat ddng, don nhat 38 phut
6.3 ky (4 bai, c6 1 bai kho)

Muc 4 Transaction: BEGIN / COMMIT / ROLLBACK , ACID 10 phut

Thwe hanh Chuyén tién, rollback/commit, khé'p 1énh nguyén t& (3 bai, co 1 37 phuat

6.4 bai kho)
Muc 5 Best practices: backup, SELECT trwdc, phan quyén 5 phut
Téng két Sai Idm thuwong gép, hoi dap, bai kiém tra nhanh 8 phut
Téng 180 phut — Iy thuyét + demo ~46 phut,

thwe hanh ~134 phat (74%)

1. Lénh INSERT — thém dir liéu

1.1. Cu phap co ban

INSERT INTO tén_bang (coétl, cot2, ...)
VALUES (gia_tril, giad_tri2, ...);

Ludn liét ké tén cot du co thé bé qua. Néu ban viét INSERT INTO Customers VALUES (...) khéng coé danh
sach cot, cau Iénh phu thubc vao thir tw cot hién tai ciia bang; khi ai do6 thém cét méi, cau Iénh ¢ sé hédng hoac
— té hon — chén nham di liéu vao sai cot.

Vi du thém mét khach hang ca nhan mai, réi kiém tra ngay bang SELECT :

INSERT INTO Customers (customer_id, customer_code, full_name, customer_type,
birth_date, city, email, status, created_date)
VALUES (41, 'KH100287', 'Le Minh Quan', 'INDIVIDUAL',
'1990-05-15', 'Ha Noi', 'le.minh.quan@example.com', 'NEW', '2026-09-25');

SELECT customer_id, customer_code, full_name, status FROM Customers WHERE customer_id = 41;



customer_id customer_code full_name status

41 KH100287 Le Minh Quan NEW

Céc cot khéng néu ( phone , referrer_id ) nhan gia tri mac dinh cia cot — néu khodng khai bdo DEFAULT thi la
NULL . Riéng cdt khai bao NOT NULL ma khéng c6 DEFAULT (nhw customer_code , full_name ,
customer_type , city, status, created_date ) bat budc phai dwoc cung cép gia tri, néu khéng cau Iénh
bao 16i.

Lwu y: hang chubdi d&t trong dau nhay don '...' ;ngay viét 'yyyy-mm-dd' ; s6 khéng d&t trong nhay.
DAu nhay don trong di¥ liéu phai nhan d6i ( '0' 'Brien' ).

1.2. INSERT nhiéu déng cung luc
Puwa nhiéu bd gia tri vao mét cau Iénh, phan cach bang dau phay:

INSERT INTO Customers (customer_id, customer_code, full_name, customer_type, birth_date,
city, email, status, created_date)

VALUES (42, 'KH100294', 'Pham Thu Trang', 'INDIVIDUAL', '1995-11-02', 'Da Nang',
'pham. thu.trang@example.com', 'NEW', '2026-09-25'),

(43, 'KH100301', 'Nguyen Duc Thang', 'INDIVIDUAL', '1988-03-27', 'TP.HCM',
'nguyen.duc.thang@example.com', 'NEW', '2026-09-25');

SELECT customer_id, full_name, city FROM Customers WHERE customer_id >= 42 ORDER BY
customer_id;

Cu phap nay dung duoc & ca SQL Server (tr 2008) va MySQL. Loi ich: nhanh hon nhiéu so véi nhiéu cau
INSERT roirac, va nguyén ttr — ca cau lénh hoac thanh cong toan bd, hoac khéng dong nao dwgc thém.

SQL Server vs MySQL: SQL Server cho tbi da 1.000 b gia tri trong mot VALUES ; MySQL giéi han theo
kich thuwéc goi ( max_allowed_packet ), thuc té chén dwoc hang nghin dong méi cau.

1.3. Khéa chinh va khéa ngoai khi INSERT

D liéu chén vao phai thda moi rang budc, néu khéng toan bd cau Iénh bij tir chéi:

Vi pham SQL Server bao MySQL bao
Trung khéa chinh ( customer_id da ton tai) Violation of PRIMARY KEY constraint Duplicate entry ... for key
'PRIMARY"'
Khéa ngoai khéng tén tai (thém tai khoan cho The INSERT statement conflicted with the Cannot add or update a
customer_id = 999 ) FOREIGN KEY constraint child row
Trung UNIQUE ( customer_code , Violation of UNIQUE KEY constraint Duplicate entry

account_no )

Thiéu c6t NOT NULL Cannot insert the value NULL into column Field ... doesn't have a
default value



Hé qua cla khoéa ngoai: phai thém bang cha trwéc, bang con sau ( Customers — Accounts — Orders —
Trades ).

1.4. Thém dong cho khach hang: ghi Iénh va giao dich

Thém giao dich méi thuwdng can tra clru khda ngoai thay vi gé cirng. Vi du: khach hang KH100007 d&t Iénh mua
100 cb phiéu FPT trén tai khoan CASH dang hoat dong ctia ho. Ta khéng nhé account_id , nén dung INSERT
. SELECT délayt» Accounts :

INSERT INTO Orders (order_id, account_id, symbol, side, order_type, quantity, price,
order_date, status)

SELECT 121, a.account_id, 'FPT', 'BUY', 'LO', 100, 120000, '2026-09-25', 'MATCHED'
FROM Accounts a JOIN Customers c ON c.customer_id = a.customer_id
WHERE c.customer_code = 'KH100007' AND a.account_type = 'CASH' AND a.status = 'ACTIVE';

INSERT INTO Trades (trade_id, order_id, symbol, quantity, price, trade_date)
VALUES (87, 121, 'FPT', 100, 120000, '2026-09-25');

SELECT t.trade_id, o.order_id, o.account_id, t.symbol, t.quantity, t.price
FROM Trades t JOIN Orders o ON o.order_id = t.order_id
WHERE t.trade_id = 87;

Chu y tht ty: 1énh ( Orders ) phai cé trwéc giao dich ( Trades ) vi Trades.order_id la khéa ngoai. Cach nay
an toan hon gd cirng: néu khach hang c6 tai khoan khac, cau Iénh van chon dung tai khoan thda diéu kién. Néu
SELECT khong trd dong nao (khach hang khong co tai khoan phu hop), khdng cé gi dwerc chén va ciing khéng
bao 16i — hay kiém tra s6 dong bi anh hwéng (muc 5).

Vira hoc xong INSERT mét dong, nhiéu dong, khda ngoai va tra ciru khdéa ngoai bang INSERT ... SELECT , hay
lam bai 6.1a (thém khach hang mai, mét dong va nhiéu dong) va 6.1b (thém Iénh va giao dich m&i cho khach
hang).

 Bai 6.1 — Thém khach hang mai (mét dong va nhiéu dong) (d6 kho: dé)

Bai 6.1 — Thém Iénh va giao dich mé&i cho khach hang (dé khé: trung binh)

Bai 6.1 — Nhan ban tai khoan da déng vao bang Iwu trlr (INSERT ... SELECT) (d9 kho: trung binh)
Bai 6.1 — Ghi nhat ky v&i cot tw tang va gia tri mac dinh (d6 kho: trung binh)

1.5. INSERT ... SELECT: nhan ban dir liéu ttr bang khac

INSERT ... SELECT chén két qua cia mét truy van vao bang dich. Dung dé sao lwu, lwu trir, hodc db di liéu
trung gian:



CREATE TABLE AccountArchive (
account_id INT PRIMARY KEY,
customer_id INT NOT NULL,
balance DECIMAL(18,2) NOT NULL

W

INSERT INTO AccountArchive (account_id, customer_id, balance)
SELECT account_id, customer_id, balance

FROM Accounts

WHERE status = 'CLOSED';

SELECT account_id, customer_id, balance FROM AccountArchive ORDER BY account_id;

V&i di liéu mAu, 5 tai khodn CLOSED (ID 8, 9, 21, 22, 23) dwoc sao chép. Khéng dung VALUES khi diing
SELECT . S6 cot va kiéu di¥ liéu & hai vé phai khép theo the tu.

SQL Server vs MySQL: tao bang méi tir két qua truy van khéng cdn CREATE TABLE truwdc, nhwng cl phap
khac nhau.

SQL Server:

SELECT account_id, customer_id, balance INTO AccountArchive2 FROM Accounts WHERE status =
'CLOSED';

SELECT COUNT(x) AS so_dong FROM AccountArchive2;

MySQL:

CREATE TABLE AccountArchive2 AS SELECT account_id, customer_id, balance FROM Accounts WHERE
status = 'CLOSED';

SELECT COUNT(x) AS so_dong FROM AccountArchive2;

Lwu y: cach nay tién nhuwng khéng sao chép khéa chinh, index, rang budc; néu can day dd, hdy CREATE
TABLE trwéc rdi INSERT ... SELECT .

1.6. Gia tri mac dinh va co6t tw tang (IDENTITY / AUTO_INCREMENT)
Hai co ché gitip ban khéng phai cung cap gia tri cho mot sé cot:

o DEFAULT: gia tri mac dinh khai bao trong bang (vi du changed_at mac dinh la thoi diém ghi). B6 cot khoi
danh sach INSERT , hodc viét DEFAULT trong VALUES .

« Cot tw tang: hé thong tw cép s6 tiép theo. SQL Server khai bdo IDENTITY(1,1) ; MySQL khai bao
AUTO_INCREMENT .

Bang AuditLog cla khoa hoc dung ca hai ( log_id tw tdng, changed_at mac dinh):



INSERT INTO AuditLog (customer_id, old_status, new_status) VALUES (5, 'NEW', 'ACTIVE');
INSERT INTO AuditLog (customer_id, old_status, new_status) VALUES (12, 'NEW', "'ACTIVE');

SELECT log_id, customer_id, old_status, new_status FROM AuditLog ORDER BY log_id;

log_id customer_id old_status new_status
1 5 NEW ACTIVE
2 12 NEW ACTIVE

Nhirng diéu can biét vé cot ty tang:

1. Khéng dwerc chi dinh gia tri cho c6t IDENTITY (SQL Server sé bao I6i) trir khi bat SET IDENTITY_INSERT
AuditLog ON . Sau khi chéntay log_id = 100 , dong ké tiép tw nhan 101.

2. S6 da cap khong dworc tai str dung: néu ban DELETE toan bd bang roi chén tiép, log_id tiép ndi (vi du
3) chir khéng quay lai 1. Néu chén trong transaction rdéi ROLLBACK , sb d6 ciing bi "chay" (& ca hai hé,
dong chén ké tiép sé c6 log_id = 2 ). Vi vay dirng dung cét tw ting lam sé lién tuc ké toan.

3. L4y gia tri vira dwoc cip: SQL Server SELECT SCOPE_IDENTITY(); , MySQL SELECT
LAST_INSERT_ID(); (dung d& cheén tiép vao bang con).

Vi du nghiép vu: AuditLog 1a "hop den" ciia phong Tuan tha: méi Ian trang thai khach hang dbi, mét dong
m&i duwoc ghi kém thoi diém. Nhe log_id twtdng va changed_at madc dinh, (rng dung chi can gt 3 gia tri

2
AN

— it 16i hon va khong thé "quén" ghi thoi diém.
Vira hoc xong INSERT ... SELECT dé nhan ban di¥ liéu, gia tri mac dinh va cot tw tang, hay lam bai 6.1¢ (nhan
ban tai khoan da dong vao bang lwu triv) va 6.1d (ghi nhat ky v&i cot tw tang va gia tri mac dinh).

« Bai 6.1 — Thém khach hang mé&i (mét dong va nhiéu dong) (d6 kho: dé)

» Bai 6.1 — Thém Iénh va giao dich m&i cho khach hang (dd kho: trung binh)

» Bai 6.1 — Nhan ban tai khoan da déng vao bang lwu trir (INSERT ... SELECT) (d9 kho: trung binh)
» Bai 6.1 — Ghi nhat ky v&i ¢t ty tang va gia tri mac dinh (d6 kho: trung binh)

2. Lénh UPDATE — stra dir liéu

2.1. Cu phap

UPDATE tén_bang
SET cotl = gid_tril, co6t2 = gid_tri2
WHERE diéu_kién;

Vé phaiclia SET c6 thé 1a hang, biéu thirc dwa trén chinh cot d6, hoéc subquery. Vi du nap 5.000.000 vao tai
khoan ACC00003 :



UPDATE Accounts
SET balance = balance + 5000000
WHERE account_no = 'ACC00003';

SELECT account_no, balance FROM Accounts WHERE account_no = 'ACC00003';

S dw tai khoan nay dang la 32.000.000 — 37.000.000. Lwu y diing balance = balance + sé tién (cdng ddn)
thay vi gan ctrng sb mai: néu cé giao dich khac cuing luc, cach cong don khéng ghi d& méat thay dbi clia ngudi
khac.

2.2. UPDATE nhiéu cét cung luc

Puwa nhiéu phép gan trong mét SET , cach nhau d4u phay. Vi du chuyén Iénh thj trweng (MP) chwa khép thanh
lénh gi¢i han (LO) vé&i gia déng clra 2026-09-25 — vira di hai cot, vira lay gia tir subquery:

UPDATE Orders
SET order_type = 'LO",
price = (SELECT m.close_price FROM MarketPrices m
WHERE m.symbol = Orders.symbol AND m.trade_date = '2026-09-25")
WHERE order_type = 'MP' AND status = 'PENDING';

SELECT order_id, symbol, order_type, price FROM Orders WHERE order_id IN (6, 34, 62, 104,
118) ORDER BY order_id;

Cau 1énh nay chuyén 5 1énh (ID 6, 34, 62, 104, 118). Hiéu quy tac ctia SQL: toan boé vé phai dwoc tinh dwa trén
gia tri cii ctia dong, réi maéi gan.

SQL Server vs MySQL: vi quy tic trén, SET a = b, b = a sé& hoan dai gia tri trong SQL Server, con
MySQL xt ly gan tir trai sang phai nén két qua khac! Tranh viét nhirtng cau nhw vay.

Vira hoc xong UPDATE mét cot (cdng dbn) va nhiéu cot véi gia tri 1ay tir subquery, hay 1am bai 6.2a (nap tién vao
tai khodn — nh& WHERE ) va 6.2d (chuyén I&énh MP chd khép thanh LO theo gia déng clra).

« Bai 6.2 — Nap tién vao tai khoan (UPDATE c6 WHERE) (d6 khé: dé)

Bai 6.2 — Chuyén khach hang méi sang trang thai kich hoat (d6 kho: dé)

« Bai 6.2 — Nang loai khach hang 1én VIP theo téng tai sdn (UPDATE t& subquery) (d6 kho: trung binh)

Bai 6.2 — Cap nhat nhiéu cot: chuyén lénh MP ch& khép thanh LO theo gia dong clra (d9 kho: trung binh)

2.3. Cap nhat c6 diéu kién theo dir liéu bang khac

Thay ddi loai khach hang: khach hang cé téng tai san I&n hon 5 ty thanh VIP :



UPDATE Customers
SET customer_type = 'VIP'
WHERE customer_id IN (SELECT customer_id
FROM Accounts
GROUP BY customer_id
HAVING SUM(balance) > 5000000000);

SELECT customer_id, full_name, customer_type FROM Customers WHERE customer_type = 'VIP'
ORDER BY customer_id;

V&i di liéu mau, 3 khach hang dwoc nang: ID 2 (8,64 ty), 17 (12,07 ty), 40 (9,5 ty). Chu y so sanh > (khéng phai
>= ): khach hang cé ding 5 ty khong du diéu kién. Cach viét IN (subquery) (Budi5) chay gibng nhau trén ca
hai hé.

Khi muén néi bang (JOIN) trong UPDATE , ct phap khac nhau. Vi du khoa céc tai khoadn ACTIVE cla khach
hang INACTIVE :

SQL Server — UPDATE alias SET ... FROM bang alias JOIN ...

UPDATE a SET a.status = 'LOCKED'
FROM Accounts a JOIN Customers c ON c.customer_id = a.customer_id
WHERE c.status = '"INACTIVE' AND a.status = 'ACTIVE';

SELECT COUNT(x) AS so_tai_khoan_bi_khoa FROM Accounts WHERE status = 'LOCKED';
MySQL — UPDATE bang JOIN ... SET ...

UPDATE Accounts a JOIN Customers c ON c.customer_id = a.customer_id
SET a.status = 'LOCKED'
WHERE c.status = '"INACTIVE' AND a.status = 'ACTIVE';

SELECT COUNT(x) AS so_tai_khoan_bi_khoa FROM Accounts WHERE status = 'LOCKED';

Ca hai khoéa 7 tai khodn ACTIVE cla cac khach hang INACTIVE (17,23, 36). Cach dung IN (subquery) nhw
trén khéng phu thudc dialect, nén la lwa chon dé mang di gitra hai hé.

2.4. Chuyén trang thai hang loat
UPDATE Customers SET status = 'ACTIVE' WHERE status = 'NEW';

Bbn khach hang dang NEW (ID 5, 12, 19, 26) chuyén thanh ACTIVE ; 5 khach hang INACTIVE khéng bi dung tdi.
Trwée khi chay, hdy dém: SELECT COUNT(x) FROM Customers WHERE status = 'NEW'; (kétqua 4)va so khép
s6 dong bi anh hudng sau khi chay.

Vlra hoc xong UPDATE theo di¥ liéu bang khac va chuyén trang thai hang loat, hay lam bai 6.2b (chuyén khach
hang méi sang trang thai kich hoat) va 6.2c (nang loai khach hang 1&n VIP theo tdng tai san).



Bai 6.2 — Nap tién vao tai khoan (UPDATE c6 WHERE) (d6 khé: dé)

Bai 6.2 — Chuyén khach hang méi sang trang thai kich hoat (d6 khé: dé)

« Bai 6.2 — Nang loai khach hang Ién VIP theo tdng tai sdn (UPDATE tir subquery) (d6 khé: trung binh)

Bai 6.2 — Cap nhat nhiéu cot: chuyén 1&énh MP chd khép thanh LO theo gia déng clra (d6 khé: trung binh)

2.5. CANH BAO: UPDATE khéng c6 WHERE

Hay xem chuyén gi xay ra néu quén WHERE :

UPDATE Accounts SET balance = 0; —— KHONG CO WHERE!

SELECT SUM(balance) AS tong_so_du FROM Accounts;

Két qua 0.00 : cau lénh dat sé dw cua ca 93 tai khoan vé 0. Khdng cé canh bao, khéng hai lai. Day la 16i van
hanh ndi tiéng: quén WHERE , hodc bdi den chi mot phan cau Iénh trong SSMS rdi bAm chay (chi chay doan béi
den, mat WHERE ).

Canh bao: trén hé thdng that, cau Iénh trén xéa sach sé dw cla toan cong ty trong tich tic. Bai 6.2a duoc
ch&m béng ca tébng s6 dw toan bang — néu ban quén WHERE , két qua sai ngay lap tirc.

Cach phong tranh:

1. Viét WHERE trwéc, gd UPDATE / SET sau; hodc viét dang SELECT trwéc rdi dbi thanh UPDATE .

2. Dung transaction (muc 4): kiém tra s6 dong bi &nh hwéng, sai thi ROLLBACK .

3. MySQL Workbench c6 ché dd Safe Updates ( SET sql_safe_updates = 1; )t chéi UPDATE / DELETE
khéng c6 WHERE dung khda; nén bat trén mdi trwdng lam viéc.

Mot 16i khac: viét WHERE c6t = NULL . NULL khong bang gi ca (ké c& NULL ); phdi dung WHERE cot IS NULL
va SET co6t = NULL dé gan.
3. Lénh DELETE — x6a dir liéu

3.1. Cu phap

DELETE FROM tén_bang
WHERE diéu_kién;

Vi du xda toan b6 giao dich ( Trades ) ctia khach hang KH100014. Bang Trades khong co c6t customer_id ,
nén phai di qua chubi Trades - Orders - Accounts - Customers bang subquery. Theo nguyén tac sb 1, ta
xem trwéc roi méi xoa:



—— Buéc 1: xem truéc bao nhiéu dong sé bi xda

SELECT COUNT(x) AS so_dong_se_xoa FROM Trades

WHERE order_id IN (SELECT o.order_id FROM Orders o
JOIN Accounts a ON a.account_id = o.account_id
JOIN Customers c ON c.customer_id = a.customer_id
WHERE c.customer_code = 'KH100014');

Két qua la 4. Buwdc 2 — xoa (cung diéu kién), réi dém lai toan bang:

DELETE FROM Trades

WHERE order_id IN (SELECT o.order_id FROM Orders o
JOIN Accounts a ON a.account_id = o.account_id
JOIN Customers ¢ ON c.customer_id = a.customer_id
WHERE c.customer_code = 'KH100014');

SELECT COUNT(x) AS so_giao_dich_con_lai FROM Trades;

Trwdc khi xéa Trades cd 86 dong, sau khi xéa con 82. Lwu y: DELETE chi x6a bang dich; Orders cula khach
hang nay van con.
3.2. Xé6a va rang budc khéa ngoai
Khéa ngoai bao vé div liéu: ban khong thé xéa dong cha néu con dong con tham chiéu:
DELETE FROM Customers WHERE customer_id = 2;
—— SQL Server: The DELETE statement conflicted with the REFERENCE constraint ...
—— MySQL: Cannot delete or update a parent row: a foreign key constraint fails
Quy tac: xéa tir bang con 1én bang cha. Véi hé théng chirng khoan ctia khéa hoc:
Trades — Orders — Portfolio — Accounts — CustomerStats — Customers
Vi du bai 6.3b: x6a cac lénh CANCELLED truwdc 2026-07-01 (7 Iénh). Néu c6 1énh con giao dich di kém thi phai x6a

giao dich truoce:

DELETE FROM Trades WHERE order_id IN (SELECT order_id FROM Orders WHERE status = 'CANCELLED'
AND order_date < '2026-07-01");

DELETE FROM Orders WHERE status = 'CANCELLED' AND order_date < '2026-07-01"';

Canh bao: thay vi xa thl cong tirng tAng, co s& di liéu co thé khai bAo ON DELETE CASCADE (xda day
chuyén) — thuan tién nhwng nguy hiém vi mot cdu DELETE c¢6 thé xda lan rat rong; hé théng tai chinh
thwong khéng bat cascade cho di¥ liéu giao dich.

Vira hoc xong DELETE v&i WHERE , subquery va thi tw khoa ngoai, hdy lam bai 6.3a (x6a giao dich clia mét
khach hang cu thé) va 6.3b (x6a lénh da hay ci, tén trong khoa ngoai).



Bai 6.3 — Xoa giao dich ctia mét khach hang cu thé (do kho: trung binh)

» Bai 6.3 — Xo6a Iénh da huay ci (tén trong khda ngoai) (d6 kho: trung binh)

» Bai 6.3 — X06a khach hang khéng hoat dong va toan bd di¥ liéu lién quan (do kho: kho)
« Bai 6.3 — DELETE va TRUNCATE: don bang nhat ky va danh sb lai (d6 kho: trung binh)

3.3. X6a khach hang khong hoat déng (bai toan téng hop)

Bai 6.3c yéu cau xda cac khach hang INACTIVE va khéng cé giao dich tir 2025-09-25 (12 thang), cuing toan bd
di¥ liéu phu thudc. Mau gidi quyét chuan: chét danh sach trwéc bang bang tam (Budi 5), rdi x6a tir dwdi lén.

SQL Server:

SELECT c.customer_id INTO #del
FROM Customers c
WHERE c.status = 'INACTIVE'
AND NOT EXISTS (SELECT 1 FROM Trades t JOIN Orders o ON o.order_id = t.order_id

JOIN Accounts a ON a.account_id = o.account_id
WHERE a.customer_id = c.customer_id AND t.trade_date >= '2025-09-25"');

MySQL — CREATE TEMPORARY TABLE del AS SELECT c.customer_id FROM Customers ¢ WHERE ... (cung
diéu kién). Sau do, & ca hai hé, x6a tir badng con I&n bang cha (dwéi day viét cho SQL Server véi #del ; MySQL

déi #del

DELETE

DELETE

DELETE

DELETE
DELETE
DELETE

thanh del):

FROM Trades WHERE order_id IN (SELECT o.order_id FROM Orders o JOIN Accounts a
ON a.account_id = o.account_id

WHERE a.customer_id IN (SELECT customer_id FROM
#del));

FROM Orders WHERE account_id IN

(SELECT account_id FROM Accounts WHERE customer_id
IN (SELECT customer_id FROM #del));
(

FROM Portfolio WHERE account_id IN
IN (SELECT customer_id FROM #del))

FROM Accounts WHERE customer_id IN (SELECT customer_id FROM #del);
FROM CustomerStats WHERE customer_id IN (SELECT customer_id FROM #del);
FROM Customers WHERE customer_id IN (SELECT customer_id FROM #del);

SELECT account_id FROM Accounts WHERE customer_id

Vi sao phai chét danh sach truéc? Tiéu chi "khéng cé giao dich trong 12 thang" dwoc tinh qua chudi néi Trades -

Orders - Accounts ; khi ban x6a dan tirng tAng thi chudi néi nay bi dit, khong thé tinh lai tiéu chi & cac cau

DELETE sau. Bangtam #del gilr cb dinh danh sach géc cho moi cau Iénh. V&i dir liéu mau, khach hang 4 va 9
bi x6a; khach hang 17, 23, 36 du INACTIVE van duwoc gilr vi c6 giao dich gan day. Sau d Customers con 38
dong, Accounts con 88, Orders gilr 120, Trades gilr 86.



3.4. DELETE, TRUNCATE va DROP

DELETE TRUNCATE TABLE DROP TABLE

Xoa cai gi cac dong théa WHERE tat ca dong ca bang (cAu truc +
(hodc tat ca) dr liéu)

Cé WHERE co khéng khéng

Cot ty tang khéng dat lai dat lai vé gia tri khéi dau mat cling bang

Téc d6 (bang 1on) cham (ghi log ttrng dong) rat nhanh rat nhanh

Kich hoat trigger cod khéng khéng

Bang c6 khda ngoai tham duwoc (néu khéng con dong khong dworc (ca hai hé) khéng dwoc

chiéu t&i con)

Rollback trong transaction co SQL Server: c6; MySQL: khéng (tw twong ty

dong COMMIT)
Hay ty kiém chrng sy khac biét vé cot tw tang. V&i TRUNCATE , dong chén sau cung cé log_id = 1:

INSERT INTO AuditlLog (customer_id, old_status, new_status) VALUES (5, 'NEW', 'ACTIVE');
INSERT INTO AuditlLog (customer_id, old_status, new_status) VALUES (12, 'NEW', 'ACTIVE');

TRUNCATE TABLE AuditlLog;
INSERT INTO AuditLog (customer_id, old_status, new_status) VALUES (19, 'NEW', 'ACTIVE');

SELECT log_id, customer_id FROM AuditlLog;

Con néu thay TRUNCATE TABLE AuditlLog; bang DELETE FROM AuditLog; , dong mé&i mang sé tiép noi:

INSERT INTO AuditlLog (customer_id, old_status, new_status) VALUES (5, 'NEW', 'ACTIVE');
INSERT INTO AuditlLog (customer_id, old_status, new_status) VALUES (12, 'NEW', 'ACTIVE');

DELETE FROM AuditLog;
INSERT INTO AuditLog (customer_id, old_status, new_status) VALUES (19, 'NEW', 'ACTIVE');

SELECT log_id, customer_id FROM AuditlLog;

Két quad log_id = 3 (tiép nbi) thay vi 1.

Vira hoc xong x6a nhiéu tAng béng bang tam (muc 3.3) va sw khac nhau gitta DELETE v&i TRUNCATE , hay lam
bai 6.3¢ (x6a khach hang khéng hoat ddng va toan bo div liéu lién quan) va 6.3d (don bang nhat ky, danh sé lai).

Bai 6.3 — Xoa giao dich ctia mét khach hang cu thé (do kho: trung binh)
» Bai 6.3 — Xoa Iénh da huay ci (ton trong khda ngoai) (d6 kho: trung binh)

» Bai 6.3 — Xo6a khach hang khéng hoat dong va toan bd dir liéu lién quan (do kho: kho)
« Bai 6.3 — DELETE va TRUNCATE: don bang nhat ky va danh sb lai (d6 kho: trung binh)



SQL Server vs MySQL: TRUNCATE , CREATE , DROP , ALTER trong MySQL la Iénh DDL va gay implicit
commit — moi thay dbi dang treo trong transaction sé& bi chbt ngay, khéng thé ROLLBACK . Khong dét
TRUNCATE vao gitra mét transaction quan trong.

3.5. Phuc héi div liéu sau DELETE
Mot khi DELETE @& COMMIT , di¥ liéu khéng tw quay lai. Cac 16p bdo vé, tir nhe dén nang:

M&c Cach Diéu kién
1 Chwa COMMIT: ROLLBACK (muc 4) ctru ho tiee thi; ly do nén chay thao

tac nguy hiém trong transaction

2 Chup lai dong bi x6a trwéc khi x6a: INSERT ... SELECT sang bang lwu chuén bi trwdc khi x6a
tri» (nhw 6.1c); SQL Server cé6 OUTPUT deleted.* dé ghi dong vira x6a vao
bang khac trong cling cau Iénh

3 X6a mém (soft delete): dat status = 'DELETED' hodc is_deleted = 1 thiét ké bang tlr dau; thwéerng dung
va loc khi truy vén véi div liéu tai chinh vi luat yéu cau
lwu vét
4 Khéi phuc tir backup: SQL Server RESTORE DATABASE ... WITH STOPAT viéc clia DBA, can chuén bj tir
= 'thoi diém' (ban full + log); MySQL khéi phuc mysqldump rdi ap lai trwdc (muc 5)

binary log dén truéc thoi diém sai

4. Transaction (giao dich)

4.1. Van dé can giai quyét

Chuyén 10.000.000 ttr tai khodn A sang B gém hai UPDATE . Néu may chi mét dién sau I&nh trir ma chuwa kip 1énh
codng, khach hang mét tién. Ta mudn hai viéc hoac cung thanh céng, hoac cung khéng xay ra. Transaction
gom nhiéu lénh thanh moét don vi cong viéc khéng thé chia nhé.

4.2. BEGIN, COMMIT, ROLLBACK

Thao tac SQL Server MySQL

Bat dau BEGIN TRANSACTION START TRANSACTION (hodc BEGIN )
Chét (Iwu vinh vién) COMMIT TRANSACTION COMMIT

Hay (quay vé trwéc khi bat dau) ROLLBACK TRANSACTION ROLLBACK

Hinh dwéi day mé ta vong ddi clia mét transaction: mé bang BEGIN , chay cac lénh, rdi két thuc bang COMMIT
(chét tAt cd) hodc ROLLBACK (hiy tAt cd); c6 thé d&t SAVEPOINT dé hiy mot phan.

Hinh minh hoa: Lubng ctia mét transaction (xem hinh déng trén trang bai giéng truc tuyén).



Cach doc hinh: di ti trén xuéng. Moi thay déi git)a BEGIN va COMMIT chila tam th&i véi cac phién khac. Néu
moi I&nh thanh cong va két qua ding ky vong, nhanh COMMIT bién ching thanh vinh vién. Néu cd 16i hoac két
qua sai, nhanh ROLLBACK dwa di liéu vé& dung trang thai trwéc BEGIN . Néu co diém lwu, ROLLBACK dén diém
lwu chi hily phan sau diém do.

Chuyén tién thanh cong — bai 6.4a. Sau khi COMMIT , s6 dv m&i duwoc gitr lai:
SQL Server:

BEGIN TRANSACTION;

UPDATE Accounts SET balance

UPDATE Accounts SET balance
COMMIT TRANSACTION;

balance - 10000000 WHERE account_id ig
balance + 10000000 WHERE account_id

1
N
~

SELECT account_id, balance FROM Accounts WHERE account_id IN (1, 2) ORDER BY account_id;

MySQL:

START TRANSACTION;

UPDATE Accounts SET balance
UPDATE Accounts SET balance
COMMIT;

balance - 10000000 WHERE account_id 1;
balance + 10000000 WHERE account_id 28

SELECT account_id, balance FROM Accounts WHERE account_id IN (1, 2) ORDER BY account_id;

Tai khoan 1: 67.000.000 — 57.000.000; tai khoan 2: 8.000.000 — 18.000.000; téng s6 dw khéng dbi (tinh bao
toan).

Huy gitra chirng bdng ROLLBACK — s6 dw tr& vé nhw ci:

BEGIN TRANSACTION;

UPDATE Accounts SET balance = 0 WHERE account_id = 1;
ROLLBACK TRANSACTION;

SELECT balance FROM Accounts WHERE account_id = 1;
START TRANSACTION;

UPDATE Accounts SET balance = 0 WHERE account_id = 1;

ROLLBACK;

SELECT balance FROM Accounts WHERE account_id = 1;

Két qud 67000000.00 (khong ddi).



Lwu y: ca hai hé chay & ché d6 autocommit — méi cau Iénh riéng 1é tw COMMIT ngay. Ban chi cé kha néng
ROLLBACK khi @& mé transaction twéng minh. Trén Codelab, runner ciing chay & ché d6 autocommit, vi vay
BEGIN/COMMIT/ROLLBACK trong script cia ban cé tac dung that.

Bai 6.4b cho ban thir ca hai két cuc trén bang Orders (kiém tra co ché xda lénh): transaction thir nghiém xoa
toan bd I&nh PENDING rdi ROLLBACK (17 lénh van con), sau do transaction that chi x6a Iénh PENDING trwéc
2026-09-01 r6i COMMIT (8 I&nh bj x6a, con 9).

4.3. Diém lwu (savepoint) va xt ly 16i

Savepoint cho phép hily mét phan: chuyén 10.000.000 nhwng "gd nham" buwéc cong — hiy riéng buéc sai ma
van gilr budc trude.

SQL Server — SAVE TRANSACTION / ROLLBACK TRANSACTION tén :

BEGIN TRANSACTION;
UPDATE Accounts SET balance = balance - 10000000 WHERE account_id = 1;
SAVE TRANSACTION diemil;

UPDATE Accounts SET balance balance + 999 WHERE account_id = 2; —— buéc sai
ROLLBACK TRANSACTION dieml; —-— chi hdy phan sau
dieml

COMMIT TRANSACTION;

SELECT account_id, balance FROM Accounts WHERE account_id IN (1, 2) ORDER BY account_id;

MySQL — SAVEPOINT / ROLLBACK TO SAVEPOINT :

START TRANSACTION;
UPDATE Accounts SET balance = balance - 10000000 WHERE account_id = 1;
SAVEPOINT dieml;

UPDATE Accounts SET balance = balance + 999 WHERE account_id = 2; —— budc sai

ROLLBACK TO SAVEPOINT dieml; -— chi hdy phan sau
dieml

COMMIT;

SELECT account_id, balance FROM Accounts WHERE account_id IN (1, 2) ORDER BY account_id;

Két qua: tai khoan 1 con 57.000.000 (bwdc trir dwoc gilr), tai khoan 2 van 8.000.000 (bwéc sai bi hay).

o SQL Server thudng viét trong BEGIN TRY ... END TRY BEGIN CATCH ROLLBACK ... END CATCH va bat
SET XACT_ABORT ON dé bat ky 16i nao ciing tw hiy toan bo transaction. MySQL x ly 16i bAng DECLARE
EXIT HANDLER FOR SQLEXCEPTION trong stored procedure (Budi sau).

« Khéng dé transaction mé qua lau: né giir khéa (lock) trén cac dong da sira, ngudi khac phai che. Git
transaction ngén, chi chira cac Iénh can thiét.



4.4. ACID — bodn tinh chat cua transaction

Tinh chat

Atomicity (nguyén
tr)

Consistency (nhét
quan)

Isolation (co lap)

Durability (b&n
virng)

Y nghia

tat ca hodc khong gi ca

di liéu ludn thda rang budc va quy téc
nghiép vu

transaction ddng thdi khong "nhin thay"
trang thai d& dang clia nhau

da COMMIT thi khéng mat, ké ca khi sap
nguén

Meo: m6 phéng hai phién ché nhau/deadlock khéng cham ty dong dworc trén Codelab. Ban co thé tw thor
trong SSMS bang hai clra s6 Query: ctva s6 1 chay BEGIN TRANSACTION; UPDATE Accounts SET balance
= balance + 1 WHERE account_id = 1; (chwa COMMIT); ctra s6 2 chay SELECT balance FROM
Accounts WHERE account_id = 1; — truy van sé treo ch® cho dén khi ctra sé 1 COMMIT hodc
ROLLBACK . Nh& déng transaction dé dang sau khi thir.

Vi du nganh chirng khoan

kh&p Iénh: cap nhat l1énh + ghi giao dich + triv tién +
cong cb phiéu — thiéu mét bwéc la sai

tbng s duw bao toan; khéng ghi giao dich cho Iénh
khong tén tai

hai nhan vién cung sra sé dw mat tai khoan khong lam
méat cap nhat ctia nhau

Iénh da khép phai con sau khi khéi dong lai may cha

SQL Server vs MySQL: murc cb lap mac dinh ctia SQL Server la READ COMMITTED ; cia MySQL (InnoDB)
la REPEATABLE READ . Ban sé gap lai khi hoc vé hiéu nang va khoa.

4.5. 'ng dung: khép 1énh nguyén tr

Bai 6.4¢ gdi bdn thao tac cua viéc khép 1énh mua 27 (tai khoan 62 mua 200 VCS gia 60.000) vao mét transaction:
ddi trang thai 1&nh, ghi giao dich, trir 12.000.000, t&ng danh muc tlr 100 I1&n 300 cb phiéu. Moi sé liéu lay béng
subquery ttr chinh Iénh 27. Vi du SQL Server (MySQL: dbi BEGIN TRANSACTION thanh START TRANSACTION ,
COMMIT TRANSACTION thanh COMMIT ):



BEGIN TRANSACTION;
UPDATE Orders SET status = 'MATCHED' WHERE order_id = 27;

INSERT INTO Trades (trade_id, order_id, symbol, quantity, price, trade_date)
SELECT 87, order_id, symbol, quantity, price, '2026-09-25' FROM Orders WHERE order_id = 27;

UPDATE Accounts
SET balance = balance - (SELECT quantity * price FROM Orders WHERE order_id = 27)
WHERE account_id = (SELECT account_id FROM Orders WHERE order_id = 27);

UPDATE Portfolio
SET quantity = quantity + (SELECT quantity FROM Orders WHERE order_id = 27)
WHERE account_id = (SELECT account_id FROM Orders WHERE order_id = 27)
AND symbol = (SELECT symbol FROM Orders WHERE order_id = 27);
COMMIT TRANSACTION;

SELECT (SELECT status FROM Orders WHERE order_id = 27) AS order_status,

(SELECT balance FROM Accounts WHERE account_id = 62) AS balance,
(SELECT quantity FROM Portfolio WHERE account_id = 62 AND symbol = 'VCS') AS
vcs_quantity;

Cung vi du trén MySQL:

START TRANSACTION;
UPDATE Orders SET status = 'MATCHED' WHERE order_id = 27;

INSERT INTO Trades (trade_id, order_id, symbol, quantity, price, trade_date)
SELECT 87, order_id, symbol, quantity, price, '2026-09-25' FROM Orders WHERE order_id = 27;

UPDATE Accounts
SET balance = balance - (SELECT quantity * price FROM Orders WHERE order_id = 27)
WHERE account_id = (SELECT account_id FROM Orders WHERE order_id = 27);

UPDATE Portfolio
SET quantity = quantity + (SELECT quantity FROM Orders WHERE order_id = 27)
WHERE account_id = (SELECT account_id FROM Orders WHERE order_id = 27)
AND symbol = (SELECT symbol FROM Orders WHERE order_id = 27);
COMMIT;

SELECT (SELECT status FROM Orders WHERE order_id = 27) AS order_status,

(SELECT balance FROM Accounts WHERE account_id = 62) AS balance,
(SELECT quantity FROM Portfolio WHERE account_id = 62 AND symbol = 'VCS') AS
vcs_quantity;



Lwu y: hay dé y mot diém tinh té: bwdc 1 ddi trang thai Iénh trwdc, nhung cac budc sau van doc dwoc
quantity , price, account_id tlr cing dong d6 (chi status bidéi). Néu thay vi UPDATE Orders ban
ddi gia hay sb lwong & bwdc dau thi cac bwdc sau sé doc phai gia tri m&i — ludn doc di¥ liéu nguén truérc
khi stra no.

Vira hoc xong transaction va ACID, hay lam 3 bai 6.4a — 6.4c: chuyén tién gitra hai tai khoan, thv
ROLLBACK / COMMIT khi x6a Iénh cho khép, va khép [énh mua trong mét transaction nguyén tir.

« Bai 6.4 — Chuyén tién gitva hai tai khoan béng transaction (d6 khé: trung binh)
» Bai 6.4 — ROLLBACK va COMMIT: th&r xa l1énh ch& khép (do kho: trung binh)
« Bai 6.4 — Kh&p Iénh mua trong mét transaction (ACID) (dd kho: kho)

5. Best practices va bao mat

5.1. Backup trwée khi thao tac

 Trwéc dot thay ddi Ién, cé ban sao Iwu da kiém chirng phuc hédi dworc.

« Cho céc thay d6i nhé: sao lwu tai ché phan di liéu sdp sira bdng INSERT ... SELECT vao bang lwu tri
(bai 6.1c), hoac SELECT ... INTO backup_20260925 FROM ...

o Backup chi co gia tri khi da thir restore. Hé théng that ciia cong ty (xem tai liéu van hanh) cé lich backup
hang ngay; DBA chiu trach nhiém, con ban chiu trach nhiém khéng lam sai trudc tién.

SQL Server MySQL

Sao lwu toan BACKUP DATABASE hnx_securities TO DISK = mysqldump hnx_securities >

bd 'D:\backup\hnx.bak" hnx.sql

Sao lwu thay differential + log backup binary log

déi

Phuc hdi RESTORE DATABASE ... ( WITH STOPAT dé vé ding thoi nap lai file dump, &p binary log dén thoi
diém) diém can

5.2. SELECT trwéc UPDATE/DELETE
Quy trinh 5 buwéc cho moi thay ddi di liéu trén méi trudng that:

1. Viét SELECT v&iding WHERE — xem cac dong sé bi tac dong, dém sb dong.
2. Mé& transaction ( BEGIN TRANSACTION / START TRANSACTION ).

3.D&i SELECT thanh UPDATE / DELETE (gitr nguyén WHERE ).

4. Kiém tra s6 dong bi anh huwéng, réi SELECT lai d& xem két qua.

5. Bang nhv ky vong — COMMIT ; khac ky vong — ROLLBACK .

Buwéc 4 dung ham khac nhau & hai hé. Vi du cong 1 ddng cho hai tai khodn va doc sé dong bi anh hwéng (két qua
2):



UPDATE Accounts SET balance = balance + 1 WHERE account_id IN (1, 2);
SELECT @@ROWCOUNT AS so_dong_bi_anh_huong;

UPDATE Accounts SET balance = balance + 1 WHERE account_id IN (1, 2);
SELECT ROW_COUNT() AS so_dong_bi_anh_huong;

Meo: néu con sb nay khac sb ban dém & budc 1 (vi du ky vong 4 dong nhung ra 4.000), hdy ROLLBACK
ngay. Thém: chay lan dau trén ban sao/bang thir nghiém; khéng bao gid tht trén production; luén liét ké
cot trong INSERT ; doc kY lai toan bd cau Iénh (dung bang, dung WHERE , dung co s& di liéu) trwdc khi
bam chay.

5.3. Quan ly quyeén truy cap

Nguyén tac dic quyén tdi thiéu (least privilege): mdi ngudi chi cé quyén da dé lam viéc ctia minh.

Vai tro Quyén dién hinh
Nha phan tich / bao cao chi SELECT
Nhan vién van hanh back-office SELECT , INSERT , UPDATE trén motso bang; khong DELETE / TRUNCATE
DBA toan quyén, thao tac cé ghi nhan
SQL Server:

CREATE ROLE role_backoffice;
GRANT SELECT, INSERT, UPDATE ON dbo.Orders TO role_backoffice;
DENY DELETE ON dbo.Orders TO role_backoffice;

MySQL:

CREATE USER 'ops‘@'%' IDENTIFIED BY '...';
GRANT SELECT, INSERT, UPDATE ON hnx_securities.Orders TO ‘ops'@'S';

B sung: tai khoan diing chung cho (rng dung khéng nén la sa / root ; ghi nhat ky kiém toan (nhw bang
AuditLog ) cho moi thay ddi trang thai quan trong.

Canh bao: (rng dung goi SQL phai dung cau Iénh tham sé héa (parameterized query), khéng ghép chudi tiv
dir liéu nguwdi dung — néu khéng sé bi SQL injection, k& tAn cdng cé thé chén thém DELETE / DROP vao
cau Iénh cua ban.




Sai lam thwong gap

Sai l1am

UPDATE / DELETE khoéng c6 WHERE (hodc
WHERE sai)

INSERT khéng liét ké cot; sb gia tri khac sb
cot

Thém bang con trwd'c bang cha; xéa bang
cha trwdc bang con

X6a hang loat rdi méi nhan ra tiéu chi loc phu
thudc di liéu vira x6a (bai 6.3c)

Gan = NULL khiso sanh

Dung TRUNCATE khicon can WHERE , ho3c
bang c6 khéa ngoai tham chiéu

Quén COMMIT hoac dé transaction m&

Tin rdng ROLLBACK ctru dwoc moi thiv

Dung GETDATE() / NOW() cho "hdém nay"

Hau qua

tac dong toan bang

chén nham cét hodc héng khi

bang déi cAu truc

vi pham khéa ngoai

khéng tinh lai dwoc diéu kién

khéng dong nao khép

mat hét div liéu / 16i

gilr khéa, chan nguwoi khac

MySQL khéng hoan tac DDL;

sb tw ting da cap khong tra lai

két qua ddi theo ngay, cham
sai

ludn liét k& cot; nhidu dong bang VALUES (...), (...

Tom tat
Chu dé Ghi nhé
INSERT
ban; cha trwéc con
IDENTITY /

AUTO_INCREMENT

UPDATE

SET a = ...

Cach dung

viét SELECT cung WHERE trwéc; ding
transaction

lubn INSERT INTO t (cot...
()

) VALUES

thém cha — con; x6a con — cha

chét danh sach vao bang tam truéc

IS NULL dé sosanh, SET cdt = NULL
dé gan

dung DELETE ... WHERE

gilr transaction ngan, luén két thuc bang
COMMIT / ROLLBACK

khong dat DDL gitra transaction; dirng
duing sé tu tang lam s lién tuc

dung ngay cb dinh '2026-09-25"

) ; INSERT ... SELECT d& nhan

tw cAp sb, khong tai s dung; DELETE khéng dat lai, TRUNCATE dét lai

b = ... ;luébn WHERE ; céng ddén balance = balance + x ; JOIN khac

cu phap gitra hai hé

DELETE

DELETE vs TRUNCATE
Transaction

ACID

Best practices

Atomicity, Consistency, Isolation, Durability

t& con lén cha; chét danh sach trwéc khi x6a nhiéu tAng
TRUNCATE: nhanh, khong WHERE, reset ty tang; MySQL khong rollback dwoc

BEGIN/START TRANSACTION — COMMIT / ROLLBACK ; mac dinh la autocommit

backup, SELECT trwéc, transaction, @@ROWCOUNT / ROW_COUNT() , quyén téi thiéu



Goi y mé rong

o Viét TRY...CATCH (SQL Server) boc bai 6.4a dé tw ROLLBACK khi s& dw sau khi triv bi am.

« Tao trigger tw ghi AuditLog méikhi Customers.status ddi (Budivé trigger).

o Th&r SET IDENTITY_INSERT va quan satcach cot ty ting tiép nébi.

« M@ hai clra sb Query trong SSMS dé quan sat khoa va mirc cd 1ap.

o Thiét ké chinh sach xéa mém cho Customers (cot is_deleted )va cap nhat cac truy van bdo cdo twong
ng.

Bai tap thwc hanh cua budi

« Bai 6.1 — Thém khach hang mé&i (mét dong va nhiéu dong) (d6 kho: dé)

» Bai 6.1 — Thém Iénh va giao dich m&i cho khach hang (dd kho: trung binh)

o Bai 6.1 — Nhan ban tai khoan da déng vao bang lwu trir (INSERT ... SELECT) (d9 kho: trung binh)

» Bai 6.1 — Ghi nhat ky v&i ¢t ty tang va gia tri mac dinh (d6 kho: trung binh)

« Bai 6.2 — Nap tién vao tai khoan (UPDATE c6 WHERE) (d6 khé: dé)

« Bai 6.2 — Chuyén khach hang méi sang trang thai kich hoat (d6 kho: dé)

« Bai 6.2 — Nang loai khach hang Ién VIP theo tdng tai sdn (UPDATE tir subquery) (d6 khé: trung binh)
« Bai 6.2 — Cap nhat nhiéu cot: chuyén lenh MP che khép thanh LO theo gia dong clra (d6 kho: trung binh)
« Bai 6.3 — X6a giao dich clia mét khach hang cu thé (d6 kho: trung binh)

» Bai 6.3 — Xoa Iénh da huay ci (tén trong khoa ngoai) (d6 kho: trung binh)

» Bai 6.3 — X0da khach hang khéng hoat dong va toan bd di¥ liéu lién quan (d6 kho: kho)

« Bai 6.3 — DELETE va TRUNCATE: don bang nhat ky va danh sb lai (d6 khé: trung binh)

« Bai 6.4 — Chuyén tién gitra hai tai khoan béng transaction (d6 kho: trung binh)

» Bai 6.4 — ROLLBACK va COMMIT: thtr xéa Iénh ch& khép (d6 khé: trung binh)

» Bai 6.4 — Kh&p Iénh mua trong mét transaction (ACID) (dd kho: kho)

Nop bai tai trang bai tap cua khoa trén Codelab.

Thwc hanh trén Windows: stra dir liéu an toan va dung transaction

Budi nay ban thay déi dir liéu that, nén thao tac dung théi quen quan trong hon ct phap. Cach an toan nhét trén
may ca nhan: néu 1& lam héng bang mau, chay lai file hnx_securities_sqlserver.sql dé trd moi th&r v& ban
dAu (script tw x6a va tao lai database).

1. Lam viéc trén ban sao thay vi bang gbc.
USE hnx_securities;

DROP TABLE IF EXISTS Accounts_thu;
SELECT * INTO Accounts_thu FROM Accounts; -— ban sao dé tap UPDATE/DELETE

2. Théi quen "SELECT trwéc, UPDATE sau"”. Viét WHERE trwdc, kiém tra bang SELECT , réi méi d6i cau lénh
thanh UPDATE :



SELECT account_id, balance FROM Accounts_thu WHERE account_id = 1; —— xem trudc
UPDATE Accounts_thu SET balance = balance + 1000000 WHERE account_id = 1;

Sau khi chay, tab Messages b&o (1 row affected). Néu sb dong bi anh huwéng khac duw kién, hay dirng va kiém tra.

Canh bao: boi den thiéu dong WHERE rdi bAm F5 |a cach phd bién nhat dé vo tinh sira ca bang. Nhan
Ctrl+A hoac bo boi den trwde khi chay.

3. Tap transaction vé&i ROLLBACK.

BEGIN TRANSACTION;

UPDATE Accounts_thu SET balance = 0; — ¢b y sai: khéng c6 WHERE

SELECT COUNT(x) AS so_tk_so_du_@ FROM Accounts_thu WHERE balance = 0; -- 93

SELECT @Q@TRANCOUNT AS giao_dich_dang_mo; == 1l

ROLLBACK; —— hoan nguyén toan bd

SELECT COUNT(*) AS so_tk_so_du_© FROM Accounts_thu WHERE balance = 0; —— tro lai nhu ban
dau

Hay ludn két thac giao dich bang COMMIT hodc ROLLBACK . Néu d& mé, cac dong bi khda va clra sb khac sé treo;
khi déng tab, SSMS héi commit uncommitted transactions?, chon No dé hoan nguyén. Kiém tra bang SELECT
@Q@TRANCOUNT; (O la sach).

4. Stra nhanh bang giao dién (chi dé biét). Chudt phai bang — Edit Top 200 Rows cho phép gb truc tiép vao
lwdi va tw chay UPDATE . Tién nhwng kho kiém soat; trong cong viéc that nén dung script c6 WHERE va lwu lai.

5. Sao Iwu trwére khi lam viéc quan trong. Chuét phdi hnx_securities — Tasks — Back Up... — chon noi
lwu .bak — OK. Khéi phuc: chuét phai Databases — Restore Database.... (V&i database méau, chay lai script
nhanh hon.)

Vé&i MySQL Workbench: nat Auto-Commit Transactions trén thanh céng cu bat/tat tw déng commit; dung
START TRANSACTION; ... ROLLBACK; . Bat Safe Updates ( SET sql_safe_updates = 1; ) dé MySQL t& chéi
UPDATE / DELETE khdéng cé WHERE theo khoa.

Tw kiém tra: lam bai 6.4 (chuyén tién bang transaction) trén ban sao Accounts_thu , ding ROLLBACK mot lan
cho t&i khi chac chan, rdi ndp 16i giai trén Codelab.



Budi 7 — Moi quan hé gitra bang & Normal Form V& muyc lyc

Dén bubi nay, cac ban da biét truy van tirng bang riéng 1&. Nhuwng di¥ liéu clia mot cong ty chirng khoan khéng nam
trong mot bang: khach hang cé nhiéu tai khodn, tai khodn d&t nhiéu 1énh, Iénh khép thanh nhiéu giao dich... Thiét
ké cach cac bang lién hé véi nhau quyét dinh hé thdng c6 dang tin cay hay khong: sé dw co bi léch, mét khach
hang cé bi "nhan ban" thanh hai ngudi, b4o céo cubi ngay cé khép véi sé 1énh hay khong.

Budi nay néng ly thuyét hon cac budi trwdc, vi vay moi khai niém déu dwoc gén véi bo div liéu mau caa khoéa
hoc (xem md ta day da & Budi 1, muc "B6 diF liéu mau cta khéa hoc") va cé vi du chay dwoc. Cach hoc cla budi:
hoc xong phan nao, lam bai tap phan dé ngay - khung "Thuc hanh" sé& hién ngay dwéi phan ly thuyét twong
ng.

Quy wée: "ndm nay" clia bd div liéu la 2026-09-25. Moi vi du chay dwoc trén ca SQL Server (T-SQL) va
MySQL 8; ché nao khac nhau sé cé tiéu dé nhé SQL Server / MySQL. Vi du c6 nat "Chay thi" 1a cac cau
truy van chay doc lap dwoc trén bo div liéu mau.

Muc tiéu budi hoc

« Sau bubi nay ban cé thé phan biét va mé hinh héa quan hé 1-1, 1-n, n-n (bang trung gian) trén nghiép vu
chirng khoan.

« Sau budi nay ban c6 thé hiéu va khai bao PRIMARY KEY, FOREIGN KEY, composite key, UNIQUE béng
CREATE TABLE / ALTER TABLE .

« Sau budi nay ban c6 th& chuan héa mot bang phang qua 1NF, 2NF, 3NF va néi dwoc loi ich 1an cai gia phai
tra.

« Sau bubi nay ban cé thé doc va vé ER Diagram (Entity, Attribute, Relationship, cardinality) cho hé théng
chirng khoan.

« Sau budi nay ban c6 thé dung INFORMATION_SCHEMA dé liét ké khoa va do dong mé céi (vi pham toan
ven khoa ngoai).



Phan No6i dung Thoi lweng govi
y

M& dau Vi sao thiét k& quan hé quan trong; 6n bd di¥ liéu mau 4 phat

1. Quan hé gitra bang 1-1, 1-n, n-n, quan hé dé quy (ly thuyét + demo) 10 phat

2. Khoa (ly thuyét) PK, FK, composite key, UNIQUE, khai bao b&ng DDL, 14 phut
INFORMATION_SCHEMA

Thwc hanh bai 7.1 Xac dinh khéa va kiém tra mé hinh (5 bai, gdm chira bai) 43 phut

2.7 Toan ven khoa Do dong mb cbi 5 phut

ngoai

Thwc hanh bai 7.2 Tim khéa ngoai, kiém tra toan ven (4 bai, gdm chiva bai) 30 phuat

3. Chuén héa (Iy thuyét)  Di thwong, 1NF — 2NF — 3NF, loi ich/danh dbi 15 phat

Thwe hanh bai 7.3 Thiét ké béng 1-1, n-n, chuan héa vé 3NF (3 bai, gdbm chira bai) 31 phut

4. ER Diagram Thanh phan, cardinality, doc so d, checklist 7 phut

Vé ER + tw kiém tra Vé trén SSMS/Workbench (khdng cham tw déng) 15 phat

Téng két Tém tat, sai |am thwong gap, giao bai vé nha 6 phat

Téng Ly thuyét + demo ~61 phut, thuc hanh ~119 phat (khodng 66%) 180 phut

1. Khai niém moéi quan hé (Relationships)
M6t quan hé thé hién rang cac dong clia bang nay "gan" véi cac dong clia bang kia. Trong CSDL quan hé, sy gan
két d6 duoc lwu bang gia tri: mot cdt & bang con chira gia tri khéa chinh ctia bang cha (d6 chinh la khéa ngoai,
phan 2). Bac trwng ctia mot quan hé 1a ban sé (cardinality) - mdi bén cé thé cé téi da bao nhiéu dong.

Loai Docla

Cach hién thwc Vi du chirng khoan

1-1 mot - mot FK + UNIQUE (hoac FK la Mot khach hang - mét ngwoi dai dién; mét khach hang - mét dong

PK) CustomerStats

1-n mot - nhiéu FK dat & bang phia "n" Mot khach hang - nhiéu tai khodn; mét [énh - nhidu giao dich khép

n-n nhiéu - Bang trung gian c6 2 FK Nhiéu tai khoan - nhiéu m& chirng khoan (qua Portfolio )

nhiéu

Meo: dat cau héi hai chiéu. "Mot khach hang cé téi da bao nhiéu tai khoan?" (nhiéu) va "Mét tai khoan thudc

tdi da bao nhiéu khach hang?" (mét) — quan hé 1-n. Néu ca hai chiéu déu tra 16i "nhiéu" — n-n; ca hai déu

"mot" — 1-1.



1.1. Quan hé One-to-One (1-1): M6t khach hang - Mot ngwéi dai dién

Mbi khach hang t6 chirc (ngan hang, quy, cong ty) dang ky ding mét ngudi dai dién giao dich; méi ngudi dai dién
chi dai dién cho mét khach hang. Céach hién thyc: bang con c6 cdt khéa ngoai va cot dé la duy nhat (UNIQUE),
hodc chinh khéa ngoai la khda chinh cda bang con.

—— T-SQL (MySQL: déi NVARCHAR thanh VARCHAR)
CREATE TABLE CustomerRep (
rep_id INT NOT NULL PRIMARY KEY,
customer_id INT NOT NULL UNIQUE, —— UNIQUE bién 1-n thanh 1-1
rep_name NVARCHAR(100) NOT NULL,
rep_title NVARCHAR(50) NULL,
FOREIGN KEY (customer_id) REFERENCES Customers(customer_id)
DE

Trong bo di liéu mAu da cé sdn mot quan hé 1-1 thwe thu: CustomerStats co customer_id vira la khéa chinh
vira la khéa ngoai trd Customers . M&i khach hang cé nhidu nhat mot dong thdng ké:

SELECT s.customer_id, s.trade_count, s.total_trade_value
FROM CustomerStats s WHERE s.customer_id IN (2, 5, 6) ORDER BY 1;

Bang chirng "1-1" bang s6 liéu: sb dong bang sd khach hang khac nhau (khéng khach nao cé hai dong thdng ké).
SELECT COUNT(x) AS so_dong, COUNT(DISTINCT customer_id) AS so_khach FROM CustomerStats;

Khi ndo tach 1-1 thay vi d& chung mét bang? (1) tach théng tin it dung/nhay cdm (hd so KYC) ra bang riéng dé
phan quyén; (2) tach phan d liéu "théng ké" thay ddi lién tuc khdi phan danh tinh 6n dinh; (3) chi moét phan khach

hang mai cé div liéu d6 (ngudi dai dién chi ap dung cho khach hang tb chirc).

1.2. Quan hé One-to-Many (1-n): M6t khach hang - Nhiéu tai khoan

Day 1a quan hé phd bién nhat. Khda ngoai nam & bang phia "n" (bang con), trd vé khéa chinh cta bang phia "1"

(bang cha). Trong hé théng ctia ching ta cé c& mot chudi 1-n:

Customers 1 ———— n Accounts 1 ——— n Orders 1 ——— n Trades
n ——-— 1 Securities 1 ——— n Trades

Dém sb tai khoan méi khach hang (khach hang 10 chwa mé tai khoan nao - nhé "n" ¢6 thé bang 0):

SELECT c.customer_id, c.full_name, COUNT(a.account_id) AS so_tk
FROM Customers c LEFT JOIN Accounts a ON a.customer_id = c.customer_id
WHERE c.customer_id IN (1, 2, 6, 10, 31) GROUP BY c.customer_id, c.full_name ORDER BY 1;

Mét I1énh ( Orders ) co thé khép ra 0, 1 hodc nhiéu giao dich ( Trades ): 1énh da hiy/dang chd chwa cé giao dich
nao.



SELECT o.order_id, o.symbol, o.status, t.trade_id

FROM Orders o LEFT JOIN Trades t ON t.order_id = o.order_id WHERE o.account_id = 2 ORDER BY
o.order_id;

Vi du nghiép vu: [énh 105 (PVS) da8 CANCELLED nén trade_id la& NULL ;lénh 110 (IDC) m&i PARTIAL -
khép moét phan. Khi 1énh khép thanh nhiéu dot, cing mot order_id sé& xuét hién & nhiéu dong Trades : d6
chinh 1 "mét I&énh - nhiéu giao dich".

Quan hé dé quy (tw tham chiéu). Mot bang cé thé |a cha cta chinh né: Customers.referrer_id tré vé
Customers.customer_id (khach hang dwoc ai gidi thiéu). Day van la 1-n (mdt nguwoi gidi thiéu - nhiéu nguoi
dworc gidi thiéu) nhung ca hai dau la cing moét bang. Budi 8 sé dung self join dé doc no.

1.3. Quan hé Many-to-Many (n-n): Nhiéu khach hang - Nhiéu san pham
Mét tai khoan nam gitr nhiéu ma; mét ma dwoc nhiéu tai khoan ndm gitr. Khéng thé dat khéa ngoai vao bang nao:
néu dat symbol vao Accounts , mdi tai khodn chi cé 1 ma; néu dit account_id vao Securities , m&i ma chi

thudc 1 tai khodn. Cach giai duy nhét 14 bang trung gian (con goi bang giao / junction table / associative table)
chira hai khéa ngoai va tach n-n thanh hai quan hé 1-n:

Accounts 1 ———— n Portfolio n ———- 1 Securities
(account_id, symbol) = khéa chinh kép

Portfolio chinh la bang trung gian, va né con mang thudc tinh ciia méi quan hé ( quantity , avg_cost -
thudc vé cdp tai khodn-ma chir khéng riéng bén nao):

SELECT p.account_id, p.symbol, p.quantity, p.avg_cost
FROM Portfolio p WHERE p.account_id = 3 ORDER BY p.symbol;

Dém theo chiéu ngwoc lai (mdi ma cé bao nhiéu tai khodn ndm gil) - day 1a "phia n" thir hai ctia quan hé n-n:

SELECT symbol, COUNT(x) AS so_tai_khoan FROM Portfolio GROUP BY symbol ORDER BY COUNT ()
DESC, symbol;

Bang sau tém tat vi sao n-n bat budc can bang trung gian:

Cach lam Két qua

Nhdi nhiéu ma vao mét cot ( 'VCB, FPT,HPG' ) Vi pham 1NF, khéng JOIN duorc, khéng rang budc dwoc

Thém symboll, symbol2, symbol3... vao Gidi han s ma, nhiéu NULL, truy van "ai gitr VCB?" phai xét tirng
Accounts cot

Bang trung gian (account_id, symbol) Khéng gidi han, co khéa chinh kép chdng trung, cé FK béo vé ca

hai phia



Bai thuc hanh 7.3b yéu cau ban tu thiét ké bang trung gian Watchlist (khach hang theo déi ma) theo dung mau
nay:

—— T-SQL (MySQL: symbol VARCHAR(10))
CREATE TABLE Watchlist (

customer_id INT NOT NULL,

symbol NVARCHAR(10) NOT NULL,

added_date DATE NOT NULL,

PRIMARY KEY (customer_id, symbol), —— khéa kép: khéng theo déi tring moét mé
FOREIGN KEY (customer_id) REFERENCES Customers(customer_id),

FOREIGN KEY (symbol) REFERENCES Securities(symbol)

Canh bao: lwu nhiéu gia tri vao mét 6 ( 'VCB, FPT,HPG' trong cdt watch_symbols ) thay vi diing bang trung
gian 12 16i thiét ké kinh dién - vi pham 1NF (phan 3), khéng thé JOIN, khéng thé rang budc.

2. Khéa (Key) trong Database

2.1. Primary Key (Khéa chinh): Pinh danh duy nhat

Khéa chinh dinh danh duy nhat mét dong trong bang. Yéu ciu: khéng trung, khéng NULL, 6n dinh (khéng dbi
theo thoi gian). Mdi bang cé diing mét khoa chinh (cé thé gdm nhiéu cot).

Hai kiéu chon khéa:

» Khéa tw nhién (natural key): d& liéu nghiép vy, vidy Securities.symbol (ma chng khoan);
« Khoéa dai dién (surrogate key): s6 vo nghia sinh tw déng, vi du Customers.customer_id ,
AuditlLog.log_id . Sé the tw tw tang: SQL Server IDENTITY(1,1) , MySQL AUTO_INCREMENT .

Visao Customers dung customer_id lam PKma customer_code chila UNIQUE? Vi ma khach hang la quy
wée nghiép vu, cé thé bi déi dinh dang; con customer_id khéng bao gi¢r d6i va nhé gon khi lam khoéa ngoai &
hang triéu dong Iénh.

2.2. Foreign Key (Khéa ngoai): Tham chiéu dén bang khac

Khéa ngoai la cot (hodc bd cot) & bang con cé gia tri phai tén tai trong khéa chinh (hoac khéa UNIQUE) clia béng
cha, ho&c 1a NULL néu cot cho phép NULL. Nh& né CSDL tir chéi dir liéu vo ly:

INSERT INTO Accounts (account_id, customer_id, account_no, account_type, balance,
opened_date, status)

VALUES (999, 12345, 'ACC99999', 'CASH', 0, '2026-09-25', 'ACTIVE'); —— khach hang 12345
khong ton tai

« SQL Server: The INSERT statement conflicted with the FOREIGN KEY constraint ... (I6i547);
e MySQL: ERROR 1452 ... Cannot add or update a child row: a foreign key constraint fails .



Nguoc lai, x6a khach hang dang c6 tai khoan ciing bi chan ( Cannot delete or update a parent row ). Hanh
vi nay c6 thé tuy bién bdng ON DELETE / ON UPDATE :

Tuy chon Khi x6a dong cha Dung khi
NO ACTION / RESTRICT (mac Chan, bao 16i Hau hét truong hop nghiép vu tai chinh
dinh)
CASCADE Xbéa ludn cac dong con Dt liéu phu thudc hoan toan (vd chi tiét tam)
SET NULL Dat cot FK clia dong con thanh FK cho phép NULL, con van c6 y nghia khi mét
NULL cha

Canh bao: trong nghiép vu chirng khoan khong nén CASCADE Ién Iénh/giao dich - di liéu giao dich phai
lwu vét vinh vién (va phai gitr cho thanh tra). Thay vao dé dung cot trang thai ( status = 'CLOSED' ) dé
"déng" thay vi xo6a.

SQL Server vs MySQL: khoa ngoai khong tw tao index trén cot con & SQL Server (MySQL/InnoDB thi co).
Nén tw tao index cho cac cot FK hay JOIN nhw Orders.account_id (sé néi & Budi 8).

2.3. Composite Key: Khéa gom nhiéu cot

Khi mét cét khong da dinh danh dong, ta ghép nhiéu cot. Bo di liéu cé hai vi du dién hinh:

Bang Khéa chinh kép Y nghia
MarketPrices (symbol, trade_date) Mé&i ma c6 ding mot dong gia méi ngay
Portfolio (account_id, symbol) Méi tai khoan ndm gitr méi ma dung moét dong

Vi khoa kép, tipng cot van co thé 18p lai, chi té hop 1a duy nhét. Vivay Portfolio.account_id |& khéa ngoai
1-n (M6t tai khoan, nhiéu dong), khéng phai 1-1, du né nam trong khéa chinh (bai 7.1e).

Lwu y: thir tw cot trong khda kép cd y nghia: PRIMARY KEY (account_id, symbol) tao index hé tro tim
theo account_id (hodc ca hai) rat nhanh, nhung tim chi theo symbol thi khéng tan dung dwoc index nay.
Hay d&t cot hay loc nhat 1én truéce.

2.4. Unique Key: Gia tri duy nhat nhwng khéng la PK

UNIQUE c&m trung I&p nhwng khéng Ia dinh danh chinh, va mét bang cé thé cé nhiéu rang buéc UNIQUE:

Customers.customer_code , Accounts.account_no .



PRIMARY KEY UNIQUE

Sé lwgng méi bang Blng 1 Nhiéu
Cho phép NULL Khoéng Cé
Thwéng 1a muc tiéu cia FK Céo C6 thé

SQL Server vs MySQL (NULL trong UNIQUE): SQL Server chi cho mét gia tri NULL trong c6t UNIQUE (hai
NULL coi la trung); MySQL cho nhiéu NULL. Vi thé c6t Customers.email (5 khach chuwa cé email) khéng
dat UNIQUE duorc trén SQL Server néu khong dung thém filtered index WHERE email IS NOT NULL .

2.5. Khai bao khéa béng CREATE TABLE va ALTER TABLE

C6 hai ché dé khai bao khoa: ngay trong CREATE TABLE , hodc thém sau bang ALTER TABLE ... ADD
CONSTRAINT . Nén dat tén rang budc rd rang ( PK_, FK_, UQ_ ) dé dé doc théng bao 16i va dé x6a/stra vé sau.

—— T-SQL (MySQL: NVARCHAR —> VARCHAR)
CREATE TABLE OrderFee (
order_id INT NOT NULL,
fee_type  NVARCHAR(20) NOT NULL,
fee_amount DECIMAL(18,2) NOT NULL,
CONSTRAINT PK_OrderFee PRIMARY KEY (order_id, fee_type), —— khéa kép
CONSTRAINT FK_OrderFee_Orders FOREIGN KEY (order_id)
REFERENCES Orders(order_id) ON DELETE NO ACTION
)

—— Thém sau khi bang d& cé: UNIQUE va FOREIGN KEY
ALTER TABLE Customers ADD CONSTRAINT UQ_Customers_code UNIQUE (customer_code);
ALTER TABLE Accounts ADD CONSTRAINT FK_Accounts_Customers

FOREIGN KEY (customer_id) REFERENCES Customers(customer_id);

Viéc SQL Server MySQL

Xoa khoa ALTER TABLE Accounts DROP CONSTRAINT ALTER TABLE Accounts DROP FOREIGN KEY
ngoai FK_Accounts_Customers; FK_Accounts_Customers;

Xdéa UNIQUE DROP CONSTRAINT UQ_Customers_code DROP INDEX UQ_Customers_code

Xo6a PRIMARY DROP CONSTRAINT PK_OrderFee DROP PRIMARY KEY

KEY

Kiéu chudi NVARCHAR(n) VARCHAR(n) (mac dinh utf8mb4)

Unicode

Lwu y: thém khoa ngoai I1én bang da cé dir liéu sé that bai néu dang ton tai dong md coi (muc 2.7). Vi vay
quy trinh an toan la: do md c6i — stra/xdéa — réi m&i ADD CONSTRAINT .



2.6. Xem khéa bang INFORMATION_SCHEMA

Ca SQL Server va MySQL c6 bd view chudn INFORMATION_SCHEMA mo ta cAu tric CSDL - cong cu quan trong dé
kiém tra mé hinh bang cau I&nh (dung tinh than cac bai 7.1, 7.2):
View

No6i dung
TABLES

Danh sach bang/view ( TABLE_TYPE = 'BASE TABLE' la bang that)
COLUMNS Cét, kiéu dir liéu, c6 cho NULL khéng

TABLE_CONSTRAINTS Rang budc: CONSTRAINT_TYPE =

KEY_COLUMN_USAGE

PRIMARY KEY / UNIQUE / FOREIGN KEY / CHECK

Cét nao thudc rang buéc nao ( ORDINAL_POSITION = thw tw trong khoa)
REFERENTIAL_CONSTRAINTS

Quan hé khéa ngoai — rang budc dwoc tham chiéu

Liét ké cot khda chinh ctia moi bang (néi TABLE_CONSTRAINTS vé&i KEY_COLUMN_USAGE ):
SQL Server

SELECT k.TABLE_NAME, k.COLUMN_NAME

FROM INFORMATION_SCHEMA.TABLE_CONSTRAINTS tc
JOIN INFORMATION_SCHEMA.KEY_COLUMN_USAGE k

ON Kk.CONSTRAINT_SCHEMA = tc.CONSTRAINT_SCHEMA AND k.CONSTRAINT_NAME = tc.CONSTRAINT_NAME
AND k.TABLE_NAME = tc.TABLE_NAME
WHERE tc.CONSTRAINT_TYPE = 'PRIMARY KEY'

ORDER BY LOWER(k.TABLE_NAME), k.ORDINAL_POSITION;

MySQL: thém AND tc.TABLE_SCHEMA = DATABASE() vi INFORMATION_SCHEMA cua MySQL chia tat ca CSDL
trén may chu (b6 dong nay sé ra dong trung 1ap); DATABASE() la CSDL hién tai.

SELECT k.TABLE_NAME, k.COLUMN_NAME

FROM INFORMATION_SCHEMA.TABLE_CONSTRAINTS tc
JOIN INFORMATION_SCHEMA.KEY_COLUMN_USAGE k

ON Kk.CONSTRAINT_SCHEMA = tc.CONSTRAINT_SCHEMA AND k.CONSTRAINT_NAME = tc.CONSTRAINT_NAME
AND k.TABLE_NAME = tc.TABLE_NAME

WHERE tc.CONSTRAINT_TYPE = 'PRIMARY KEY' AND tc.TABLE_SCHEMA = DATABASE()
ORDER BY LOWER(k.TABLE_NAME), k.ORDINAL_POSITION;

Két qua (mot phan): Accounts account_id , Customers customer_id , MarketPrices symbol,
MarketPrices trade_date , Portfolio account_id , Portfolio symbol ...-chuy MarketPrices va
Portfolio xuéthién hai dong vi cé khéa kép.

Liét ké khoa ngoai kém bang cha - hai cach khac nhau:

SQL Server: khong cé sén cot bang cha trong KEY_COLUMN_USAGE ; phai ndi qua
REFERENTIAL_CONSTRAINTS.UNIQUE_CONSTRAINT_NAME :



SELECT k.TABLE_NAME, k.COLUMN_NAME, pk.TABLE_NAME AS ref_table, pk.COLUMN_NAME AS ref_column
FROM INFORMATION_SCHEMA.REFERENTIAL_CONSTRAINTS rc

JOIN INFORMATION_SCHEMA.KEY_COLUMN_USAGE k ON k.CONSTRAINT_NAME

JOIN INFORMATION_SCHEMA.KEY_COLUMN_USAGE pk ON pk.CONSTRAINT_NAME
rc.UNIQUE_CONSTRAINT_NAME

rc. CONSTRAINT_NAME

AND pk.ORDINAL_POSITION
ORDER BY LOWER(k.TABLE_NAME), LOWER(k.COLUMN_NAME);

k.ORDINAL_POSITION

MySQL: dung théng REFERENCED_TABLE_NAME , REFERENCED_COLUMN_NAME trong KEY_COLUMN_USAGE (loc
REFERENCED_TABLE_NAME IS NOT NULL ):

SELECT TABLE_NAME, COLUMN_NAME, REFERENCED_TABLE_NAME AS ref_table, REFERENCED_COLUMN_NAME
AS ref_column

FROM INFORMATION_SCHEMA.KEY_COLUMN_USAGE
WHERE TABLE_SCHEMA = DATABASE() AND REFERENCED_TABLE_NAME IS NOT NULL
ORDER BY LOWER(TABLE_NAME), LOWER(COLUMN_NAME);

Kétqué rat gon: Accounts.customer_id - Customers.customer_id , Orders.account_id -
Accounts.account_id , Trades.order_id - Orders.order_id , Customers.referrer_id -

Customers.customer_id ...

Lwu y khi cham bai: tén rang buéc ( CONSTRAINT_NAME ) do hé quan tri tw sinh (SQL Server:
PK__Customers__... , MySQL: PRIMARY , Accounts_ibfk_1 ) va tén schema cling khac nhau, nén ding
in chung ra khi can két qua giéng nhau trén hai hé; hay loc/JOIN theo TABLE_NAME , COLUMN_NAME .

Meo: trong SSMS, cach nhanh nhat d& xem khoa ctia mét bang 1a mé rong béng trong Object Explorer —
Keys (biéu twong chia khéa vang la PK, xam la FK/UNIQUE) ho&c chay EXEC sp_help 'Accounts' . Trong
MySQL Workbench: chudt phai bdng — Alter Table — tab Foreign Keys, hoac chay SHOW CREATE TABLE

Accounts; .

Vira hoc xong PK, FK, composite key, UNIQUE va cach doc chiing ttr INFORMATION_SCHEMA , hdy lam bai

7.1 dé tw xac dinh khéa va kiém tra mét mé hinh dir liéu.

« Bai 7.1 — Khoa chinh cla céc bang (d6 kho: dé)

 Bai 7.1 — Bang c6 khda chinh nhiéu cot (d6 khé: dé)

« Bai 7.1 — So dd khoa ngoai ctia md hinh (d6 kho: trung binh)

« Bai 7.1 — Kiém tra mé hinh: PK/UNIQUE/FK tirng béng (d6 kho: trung binh)
» Bai 7.1 — Nhan dién quan hé 1-1 hay 1-n (d6 kho: kho)

2.7. Kiém tra toan ven khoa ngoai: tim dong "mé c6i"

Dong mé coi (orphan) la dong & bang con cé gia tri khéa ngoai khong ton tai & bang cha. Néu rang buéc FK dang
bat thi khong thé c6; nhwng véi dir liéu nhap tir hé théng cii, hodc khi bang con chwa tirng khai bao FK, md coi
hoan toan cé thé xay ra (vi du tai khoan tré t&i khach hang da bi x6a khai danh muc). Truy van tiéu chuin: NOT
EXISTS .



—— sb tai khodn ma customer_id khéng cé trong Customers (di liéu sach: 0)

SELECT COUNT(x) AS so_dong_mo_coi

FROM Accounts a

WHERE NOT EXISTS (SELECT 1 FROM Customers c WHERE c.customer_id = a.customer_id);

Mubn xem chi tiét cac dong mo cdi thay vi @&m, béd COUNT(x) va SELECT a.account_id, a.customer_id .

Vé&i khéa ngoai cho phép NULL (nhw Customers.referrer_id ), phai loai gia tri NULL, vi NULL nghta la "khong
c6 cha", khéng phai mé cai:

SELECT COUNT(x) AS so_dong_mo_coi
FROM Customers c
WHERE c.referrer_id IS NOT NULL
AND NOT EXISTS (SELECT 1 FROM Customers r WHERE r.customer_id = c.referrer_id);

Canh bao: dung NOT IN (SELECT ...) khitap concéd NULL: x NOT IN (1, 2, NULL) cho kétqua
UNKNOWN vé&i moi x , khién truy van tra vé réng (thiéu dong). Vi du dwéi day "tim khach hang chwa tirng
gidi thiéu ai", hai cach cho hai két qua khac nhau:

SELECT

(SELECT COUNT (%) FROM Customers WHERE customer_id NOT IN (SELECT referrer_id FROM
Customers)) AS not_in,

(SELECT COUNT(*) FROM Customers c

WHERE NOT EXISTS (SELECT 1 FROM Customers r WHERE r.referrer_id = c.customer_id)) AS
not_exists;

NOT IN cho O (sai, vi referrer_id c6 NULL), NOT EXISTS cho sé ding. Ding NOT EXISTS & an toan hon.
(O Buéi 8 ta con co cach thir ba: LEFT JOIN ... WHERE bang_cha.id IS NULL .)

Trong bai 7.2c, hé thdng cb y tat kiém tra khéa ngoai rdi chén di liéu vi pham dé ban do ra. D6 1a 1énh ma DBA
dung khi nap di liéu lon:

Tat kiém tra khoéa ngoai Bat lai
SQL ALTER TABLE Accounts NOCHECK CONSTRAINT ALTER TABLE Accounts WITH CHECK CHECK
Server ALL; CONSTRAINT ALL;
MySQL SET FOREIGN_KEY_CHECKS = 0; SET FOREIGN_KEY_CHECKS = 1;

Meo: sau khi nap xong, luén chay truy van dé mé céi truwéc khi bat lai rang budc. V&i SQL Server, WITH
CHECK budc kiém tra ca di¥ liéu cd; thiéu nd, rang budc bi danh dau "khéng dang tin" (not trusted) va trinh toi

wu bd qua.

Vira hoc xong cach doc khéa ngoai va do dong moé coi, hay lam bai 7.2 dé liét ké khach hang cung khéa, tai
khoan cuing khéa ngoai va kiém tra toan ven khéa ngoai béng chinh SQL.



Bai 7.2 — Khach hang cung ma khach hang (PK) (d6 kho: dé)
« Bai 7.2 — Tai khodn cung khda ngoai tré Customers (dd kho: dé)

« Bai 7.2 — Kiém tra toan ven khéa ngoai (dong md cbi) (d6 khoé: trung binh)
» Bai 7.2 — Khach hang chwa mé tai khoan (d¢ kho: trung binh)

3. Normalization (Chuan hoéa)
Chuan héa la qua trinh t& chirc lai bang dé giam dw thira va tranh cac di thwong (anomaly) khi thém/stra/xoa.

Ba dang chuan dau tién (1NF, 2NF, 3NF) 1a d0 cho 95% thiét ké thuc t&. Mbi dang chuan "cao hon" bao ham dang
trwde: da 3NF thi dwong nhién da 2NF va 1NF.

3.1. Bang phi chuan hoéa va ba loai di thworng

Gia sr phong bao cao lvu moi thir trong mét bang phang TradeReport (di¥ liéu 14y tr bd mau):

trade_id customer_code customer_name city symbol company_name sector quantity price
32 KH100014 Tran Thi Binh Da CEO Tap doan CEO Bat 1000 22500
Nang dong
san
39 KH100014 Tran Thi Binh Da SHS Chung khoan Chung 1000 15500
Nang Sai Gon - Ha Noi ~ khoan
80 KH100014 Tran Thi Binh Da IDC Tong Cong ty Ha 50 51000
Nang IDICO tang
khu
cong
nghiep
40 KH100168 Le Thi Giang Hai CEO Tap doan CEO Bat 2500 22000
Phong dong
san

Nhin bang ta da thay sw l&p: "Tran Thi Binh - Da Nang" 1p 3 lan, "Tap doan CEO - Bat dong san" |&p 2 14n. Sv lap
nay sinh ra ba loai di thwong:

Di Tinh huéng Hau qua

thwong

Cap nhat Tran Thi Binh chuyén sang Ha Noi; phai stva Slra s6t mét dong — div liéu mau thudn ("Da Nang" va "Ha
moi dong clia ba Noi" cuing tn tai)

Thém Niém y&t ma méi nhwng chwa cé giao dich nao Khéng cé chd lwu (phai chén dong giao dich "gia")

Xoa X6a giao dich duy nhét ctia mdt khach hang Mat ludn thong tin khach hang dé

Chuén héa tirng buwdc sé loai bé cac di thuweng nay. V&i méi dang chuan duéi day, hay doc theo madu TRUOC —
SAU.



3.2. 1NF: Loai bo nhom lap lai

Diéu kién 1NF: méi 6 chira mét gia tri nguyén tr (khong danh sach, khéng nhém cét 1ap lai nhw phonel,
phone2, phone3 ), mbi dong x&c dinh dwoc bang khoa.

Trwdng hop A - danh sach trong mét 6.
TRUOC (vi pham 1NF):
customer_id full_name phones

1 Nguyen Van An 0910000137; 0988111222

SAU (1NF): tach thanh bang con 1-n CustomerPhone v&ikhoa chinh kép (customer_id, phone) :

customer_id phone
1 0910000137
1 0988111222

Trwéng hop B - nhém cét 13p lai. Bang danh muc "ngang” cho méi tai khoan:
TRUGC (vi pham 1NF):

account_id symbol1 qty1 symbol2 qty2 symbol3 qty3

3 CEO 500 NVB 1000 SHS 3000

Tai khodn 3 thuc té gitr 4 ma (thém VCB 100 cb phiéu) - bdng ngang khéng con chd, phai stra cau tric bang mbi
khi c6 tai khoan gitr nhiéu ma hon.

SAU (1NF): mbi ma mét dong - chinh la bdng Portfolio cla bd dir liéu:

account_id symbol quantity
3 CEO 500

3 NVB 1000

3 SHS 3000

3 VCB 100

Vi du nghiép vu: cdt phones = '0910000137; 0988111222' khién bd phan CSKH khong thé tim khach
theo sb dién thoai bdng WHERE phone = '0988111222' : phadidung LIKE '%0988111222%' - vira cham
(khéng dung dwoc index) vira dé sai (khédp nham mot phan sb khac).



3.3. 2NF: Loai b6 phu thudc ham khéng day du

Diéu kién 2NF: da 1NF va moi cot khong thudc khda phai phu thudc vao toan bé khoéa chinh (chi ¢ y nghia véi
bang c6 khoéa kép).

TRUOC (vi pham 2NF): badng PortfolioFlat véikhdéa (account_id, symbol) :

account_id symbol quantity avg_cost company_name sector

3 CEO 500 22700 Tap doan CEO Bat dong san
3 VCB 100 90500 Ngan hang Ngoai thuong Ngan hang

7 CEO 3000 22700 Tap doan CEO Bat dong san

e quantity, avg_cost phu thudc vao ca cap (account_id, symbol) — dung.
« company_name , sector chiphuthuéc symbol (mdt phan cta khéa) — vi pham 2NF: "Tap doan CEQ"
lap & moi tai khoan gitr CEO.

SAU (2NF): tach phan chi phu thuéc symbol ra bang riéng.

Bang Portfolio (chid® liéu phu thuéc ca cap):

account_id symbol quantity avg_cost
3 CEO 500 22700
3 VCB 100 90500
7 CEO 3000 22700

Bang Securities (m&i ma dung mét dong):

symbol company_name sector
CEO Tap doan CEO Bat dong san
VCB Ngan hang Ngoai thuong Ngan hang

Day chinh xac la thiét ké hién tai ctia bd dir liéu mau. Mubn cé lai bang phang nhuw ci, chi can JOIN hai bang:

SELECT p.account_id, p.symbol, p.quantity, p.avg_cost, s.company_name, s.sector
FROM Portfolio p

JOIN Securities s ON s.symbol = p.symbol

WHERE p.account_id = 3

ORDER BY p.symbol;

3.4. 3NF: Loai b6 phu thudc bac cau

Diéu kién 3NF: da 2NF va khéng co cot thwong phu thudc vao cdt thuwdng khac (khdng cé phu thudc bac céu): cot
thwdng chi phu thuéc khoéa, toan bd khéa, va khong gi ngoai khoa.



TRUOC (vi pham 3NF): AccountFlat(account_id PK, customer_id, customer_name, customer_city,
balance) - di liéu ba tai khodn ctia khach Tran Thi Binh:

account_id customer_id customer_name customer_city balance

2 2 Tran Thi Binh Da Nang 8000000

3 2 Tran Thi Binh Da Nang 32000000

4 2 Tran Thi Binh Da Nang 8600000000

account_id - customer_id - customer_name, customer_city :té&n va thanh phd cla khach phu thudc
customer_id (cot thworng), chi bac cau phu thudc account_id . Khach cé 3 tai khoan thi tén/thanh phd lap 3
lan.

SAU (3NF): tach khach hang ra bang riéng, Accounts chigilt customer_id lam khoa ngoai.

Customers :

customer_id full_name city

2 Tran Thi Binh Da Nang
Accounts :

account_id customer_id balance

2 2 8000000

3 2 32000000

4 2 8600000000

Pung thiét k& Customers - Accounts hién cé. Ddi thanh phé ctia khach chi cAn stra mét dong duy nhét trong
Customers .

Meo nhé: cot khong thude khoa phai phu thudc vao "the key (1NF), the whole key (2NF), and nothing but the
key (3NF)" - tam dich: khoa, toan bd khoéa, va khdng gi khac ngoai khoéa.

Dang Loai bé DAu hiéu nhan biét Cach sira

chuan

1NF Nhom lap, 6 khéng nguyén Danh sach trong 6, coll, col2, Téach ra bang con 1-n
tor col3

2NF Phu thudc mét phan vao Co6t chi phu thudc moét nira khoda Téach theo phan khéa dé ra bang riéng
khéa kép

3NF Phu thudc bac cau Cét thuwdng xac dinh cét thwong Tach cot xac dinh + c6t bi xac dinh ra

khac bang riéng



3.5. Ap dung: tir TradeReport dén 3NF (bai 7.3c)
Bang phadng TradeReport & muc 3.1 tach thanh:

e RptCustomer(customer_code PK, customer_name, city) -thdng tin khach phu thuéc ma khach;

e RptSecurity(symbol PK, company_name, sector) -thdng tin ma phu thuéc ma chirng khoan;

o RptTrade(trade_id PK, customer_code FK, symbol FK, quantity, price) -chid® liéu phu thuéc
trwc tiép giao dich.

Nap di¥ liéu bang INSERT ... SELECT DISTINCT t& bang ngudn (béng cha trwdc, badng con sau). Khi can bao
céo phang nhuw cii, ta JOIN ba bang lai: chuan hoa khéng lam mét kha nang bao céo, chi chuyén ganh nang sang
cau lénh JOIN (Budi 8). Vi du duéi day dwng lai dung bén dong ctia bang phang & muc 3.1 tir cac bang da chuén
hoa clia bo di¥ liéu ( Customers , Securities , Trades ,ndiqua Orders va Accounts ):

SELECT t.trade_id, c.customer_code, c.full_name, c.city, t.symbol, s.company_name, s.sector,
t.quantity, t.price

FROM Trades t
JOIN Orders o ON o
JOIN Accounts a ON a
JOIN Customers ¢ ON c.customer_id =
s
3

.order_id .order_id

.account_id .account_id
.customer_id

.symbol

|
+ O O -+

JOIN Securities s ON s.symbol
WHERE t.trade_id IN (32, 39, 80, 40)
ORDER BY t.trade_id;

3.6. Loi ich va cai gia

Lgi ich Cai gia

Khéng du thira, di liéu mét ngudn sw that Truy van can JOIN nhiéu bang hon

Stra mét chd, ding moi noi (hét di thweng) Thiét ké ban dau phtrc tap hon

Rang budc PK/FK bao vé tinh toan ven Béo céo tdng hop 16n c6 thé cham hon

Béo tri d&: thém thuoc tinh vao dung bang Nhiéu bang, can tai liéu (ER Diagram)
Trong thuc t&, doi hé théng chap nhan phi chuan héa cé cha dich & nhirng ché doc rat nhidu:
CustomerStats.total_trade_value chinhladi liéu suy ra dwoe tv Trades nhuwng dwoc lwu sdn dé

dashboard doc nhanh. Déi lai phai c6 co ché gilr dong bo (trigger & Budi 9). Quy téc: chuén héa truée, phi chuén
héa sau va cé ly do, cé co ché dbéng bé.

Canh bao: dirng nhdm "chuén héa" véi "chia that nhiéu bang". Chuan héa qua da (vd tach riéng bang "tén
dém", bang "loai Iénh" chi c6 2 gia tri) lam truy van réi ma khéng giam di thwong nao. Dirng & 3NF, rdi can
nhéc theo nhu ciu doc/ghi.

Vira hoc xong 1NF, 2NF, 3NF va cach thiét ké bang 1-1, n-n, hay lam bai 7.3 dé tw viét CREATE TABLE cho
quan hé 1-1, bang trung gian n-n va chuan héa mét bang bao cao phi chuan vé 3NF (chdm theo trang thai
dv liéu).



« Bai 7.3 — Thiét ké quan hé 1-1: nguoi dai dién (d6 kho: trung binh)
o Bai 7.3 — Thiét ké quan hé n-n: danh muc theo ddi (d6 kho: trung binh)
« Bai 7.3 — Chuén héa bang bao c&o phi chuan vé 3NF (d6 kho: kho)

4. ER Diagram (Entity-Relationship)
ER Diagram |a ban vé thiét ké & mc "khai niém": cho ca nhém (l4p trinh vién, DBA, ngudi nghiép vu) nhin ciing

mot blre tranh vé di liéu trwde khi viét CREATE TABLE . Ban vé tbt tra 16 dwoc ba cau héi: ¢ nhirng déi twong
nao, mdi déi twong co6 thudc tinh gi, va ching lién hé véi nhau ra sao (bao nhiéu - bao nhiéu).

4.1. Thanh phan

Thanh phan Y nghia Vi du

Entity (thwc thé) Déi twong nghiép vu, thweng thanh mét bang Customer, Account, Security, Order,
Trade

Attribute (thudc tinh) Déc diém cda thuc thé, thanh cot; gach chan = khoa full_name, city, customer_id

Relationship (méi quan Lién hé gitra thuwc thé, thanh khoéa ngoai (hodc bang trung Customer s& hiru Account
hé) gian néu n-n)

Meo goi tén: thwe thé 1a danh tir (Khach hang, Tai khodn), méi quan hé la dong tir (s& hiru, dat, khdp thanh,

nam gid).
4.2. Ky hiéu cardinality (Crow's Foot)

& dau mdi dweong ndi ghi ban sé téi thiéu va téi da. Trén hinh vé chan chim, "mat" 1a gach dirng, "nhiéu" 1a chan
chim (ba nhanh), "khéng" 1a vong tron:

Viét Ia Y nghia Hinh chan chim
loodl dung mét hai gach dirng
0..1 khéng hoac mot vong tron va moét gach
1..n mdt ho&c nhiéu mot gach va chan chim
0..n khong hodc nhiéu vong tron va chan chim

Cach doc: drng & thuc thé A, nhin dau ndi phia B dé biét "mot A c6 bao nhiéu B".

4.3. ER Diagram cua hé théng chirng khoan

Hinh dwéi la s d6 quan hé cla toan bd bd dir liéu mau ma chung ta dung subt khéa hoc. Mai hop 1a mét thyc
thé (bang), méi dwéerng ndi la mét quan hé khéa ngoai.

Hinh minh hoa: So db ER ctia bé di liéu m&u (xem hinh déng trén trang bai gidng truc tuyén).



Cach doc hinh: PK 1a khoéa chinh, FK la khéa ngoai, UQ |a duy nhat. Pudng ndi c6 chan chim & phia bang

con (bang "n") va gach dirng & phia bang cha. Doc doc theo chudi Customers - Accounts - Orders -

Trades dé thAy quan hé 1-n ndi tiép; Portfolio ndm gilta Accounts va Securities la bang trung gian cla

quan hé n-n; CustomerStats bam vao Customers bdng quan hé 1-1; Customers.referrer_id la dwéong nbi

vong vé chinh bang (quan hé dé quy).

Bang tra ctru cac quan hé trong hinh:

Cha (phia 1)

Customers

Accounts

Orders

Securities

Accounts -

Securities

Customers

Customers

Cach doc vai quan hé:

Con (phia n)

Accounts

Orders

Trades

Orders , Trades ,

MarketPrices

Portfolio

CustomerStats

Customers

Khéa ngoai (& bang con)

Accounts.customer_id

Orders.account_id

Trades.order_id

symbol & mébi bang

Portfolio.account_id ,

Portfolio.symbol

CustomerStats.customer_id (cling
la PK)

Customers.referrer_id

1..1 -
0..n

qua bang
trung gian

ool o
0..1

0..1 -

0..n

Loai

1-n

1-n

n-n

1-1

dé quy
1-n

« Customers 1..1 - 0..n Accounts: mét khach hang cé khéng hodc nhiéu tai khoan; méi tai khoan thudc ding

mét khach hang.
» Accounts - Securities (n-n) qua Portfolio : Portfolio mang khoéa chinh kép (account_id,

symbol) gdm hai khéa ngoai.

« Customers 1..1 - 0..1 CustomerStats: quan hé 1-1 ty chon vé mat lwoc d6 (mét khach cé tdi da mét dong
thdng ké; trong di liéu mau ca 40 khach déu cd).

o Customers - Customers (referrer_id): dé quy 0..1 ngwoi gi¢i thiéu.

4.4. Vé ER Diagram tirng buwéc

Lwu y: trong hinh, ban sé "0"

thiéu mot".

>

& phia con ( 0.

.n ) cho biét mét khach cé thé chwa c6 tai khoan - dung véi
khach 10 & muc 1.2. Néu nghiép vu quy dinh "mé& khach hang la phai mé tai khoan" thi ban s séla 1..n,
va ta phai bao dam diéu dé bang (rng dung ho&c transaction, vi khéa ngoai mét minh khéng ép duoc "toi

Quy trinh v& mét ER co ban, ap dung cho mét yéu cAu méi - vi du "cong ty mudn lwu phi giao dich ctia méi lénh;

mot 1énh co thé chiu nhiéu loai phi (phi méi gi&i, phi san, thué TNCN), méi loai tbi da mét khoan™:



1. Tim thwe thé (danh t¥): Order (d& coé), Fee /khoan phi.

2. Tim thuéc tinh: loai phi, s tién.

3. Tim quan hé va ban sé: mét 1énh c6 0..n khoan phi; méi khoan phi thuéc 1..1 1énh — 1-n.

4. Chon khéa: khoan phi dinh danh bang cdp (order_id, fee_type) - khda kép, vi mbi loai phi xuét hién
t6i da mot 1an trong mot 1énh.

5. Kiém tra chuan héa: khong cot nao phu thudc mdt phan khoa hay béc cdu — dat 3NF.

| Orders

| | OrderFee |

I I

| PK order_id | | PK,FK order_id |
I |

|

chiu phi |

| symbol, side ... | PK fee_type

| fee_amount

Buwéc 5 chinh [a mau OrderFee & muc 2.5, nén ban cé thé chuyén thang tv so d6 sang CREATE TABLE .
Vé bang cong cu (khong cham tw déng):

» SQL Server / SSMS: trong Object Explorer, m& CSDL — chu6t phai Database Diagrams — New Database
Diagram (14n ddu SSMS hai tao déi twong hé tro - chon Yes) — chon cac bang — Add. Cac dudng ndi khoa
ngoai tw hién; chudt phai vao dueng ndi xem Properties dé biét ban s6; méi bang cé biéu twong chia khoa
& cot PK.

» MySQL Workbench: menu Database — Reverse Engineer... chon CSDL — Workbench sinh EER
Diagram (ky hiéu chan chim). Menu Model — Forward Engineer lam nguoc lai (tr so' d6 ra script).

« Néu chwa cé cong cu: vé tay hodc dung bang/ASCII nhw trén; diéu quan trong 1a dang khéa va ban sé.
Céc cong cu web mién phi nhw dbdiagram.io ho&c draw.io cling ding duorc.

4.5. Kiém tra mét mé hinh da dung chwa (checklist)

1. Méi bang c6 khéa chinh khéng? (bai 7.1d: bao cao pk_columns = @ 1a 16i);
2. Moi quan hé c6 khéa ngoai khai bao khong? (so sanh véi so d6, bai 7.1c);
3. Quan hé 1-1 c6 UNIQUE trén cot FK khéng? (bai 7.1e);

4. Quan hé n-n cé bang trung gian v&i khéa chinh kép khong?;

5. C6 bang nao con nhém lap/phu thudc bac cau khong (dat 3NF)?;

6. D liéu c6 dong mé ¢bi khong? (muc 2.7).

Hoat dong cudi bubi (khdng cham tw dong, khoang 15 phat): (1) dung SSMS (Database Diagrams) hoac
MySQL Workbench (Reverse Engineer) dé sinh ER Diagram clia bd di¥ liéu hnx_securities , so khdp voi
hinh & muc 4.3; (2) thém bang CustomerRep va Watchlist (bai7.3) vao so dd; (3) tw chAm so dd bang
checklist 4.5. Bai 7.1c, 7.1d, 7.1e |a phién ban chdm dwoc ctia budc "xac dinh khoa va kiém tra mé hinh".




Sai lam thwong gap

Sai Iam
Nhdi nhiéu gia tri vao mot 6

( 'VCB,FPT' , nhiéu sb dién thoai)

Quan hé n-n ma khéng c6 bang trung
gian

D4t khéa chinh 1a cot cé thé dbi (sb
dién thoai, ho tén)

Quén khai bao khéa ngoai "vi trng
dung da kiém tra roi"

Dt cot tdng hop (tdng tién) vao bang
ma khéng cé co ché cap nhat

Dung NOT IN (SELECT ...)
con c6 NULL

khi tap

ON DELETE CASCADE lén Iénh/giao
dich

In CONSTRAINT_NAME khi so sanh két
qua hai hé

Hau qua

Vi pham 1NF, khéng
JOIN/rang budc/danh
index dwoc

Khéng gitr dwoc nhiéu dbi
tac, hoac lap dir liéu

Déi khoa kéo theo stra
hang loat bang con

Import di¥ liéu 1a xuét hién
dong mb coi

Sé lieu tbng léch so véi chi
tiét

Két qua réng/thiéu dong
ma khoéng bao 16i

Xda mot khach hang lam

mét ludn lich s giao dich

Két qua khac nhau vi tén
tw sinh

Cach dung

Tach bang con hoadc bang trung gian, méi gia tri mot
dong

Bang trung gian v&i hai FK va khoéa chinh kép

Dung khéa dai dién ( IDENTITY / AUTO_INCREMENT )
va dat UNIQUE cho ma nghiép vu

Ludn khai bao FK; do md c6i trwéc khi bat lai rang
budc

Tinh khi truy vén, ho&c phi chuan héa cé cha dich
kém trigger/ddng bod

NOT EXISTS hodc LEFT JOIN ... IS NULL

Chan xéa ( NO ACTION ), déng khach bang cot

status

Loc/ndi theo TABLE_NAME , COLUMN_NAME



Tom tat

Chu dé Diém can nhé

1-1 Khéa ngoai + UNIQUE (hoac FK la PK): CustomerStats , CustomerRep

1-n Khéa ngoai & bang "n": Customers - Accounts - Orders - Trades

n-n Bang trung gian v&i hai FK, khéa chinh kép: Portfolio , Watchlist

PK/FK/UQ PK: duy nhét + khong NULL, 1 cai/bang; FK: tré khéa bang cha; UQ: duy nhét, nhiéu cai, NULL tuy
hé

Composite key Nhiéu cot tao mot khda: MarketPrices , Portfolio

DDL khoéa CONSTRAINT tén PRIMARY KEY/FOREIGN KEY/UNIQUE ; x6a FK: DROP CONSTRAINT (T-SQL)/

DROP FOREIGN KEY (MySQL)

1NF / 2NF / 3NF O nguyén ttr / phu thudc toan bd khéa / khdng phu thudce béc cau
Loi ich va cai gia ft dw thira, d& bao tri <> nhiéu JOIN; phi chuén héa cé chu dich phai kém co ché ddng bod
ER Diagram Entity - Attribute - Relationship; cardinality 1..1, 0..1, 1..n, 0..n

INFORMATION_SCHEMA TABLE_CONSTRAINTS , KEY_COLUMN_USAGE , REFERENTIAL_CONSTRAINTS ; MySQL nhé& loc
DATABASE ()

Dong mb coi NOT EXISTS ;nh& IS NOT NULL véi FK cho phép NULL

Bai tap thwc hanh cua budi

« Bai 7.1 — Khda chinh cla cac bang (dé kho: dé)

« Bai 7.1 — Bang c6 khoa chinh nhiéu cot (d6 kho: dé)

« Bai 7.1 — So db khda ngoai ctia mé hinh (d6 khé: trung binh)

« Bai 7.1 — Kiém tra m6 hinh: PK/UNIQUE/FK tirng bang (d6 khé: trung binh)
» Bai 7.1 — Nhan dién quan hé 1-1 hay 1-n (d6 kho: kho)

« Bai 7.2 — Khach hang cing ma khach hang (PK) (d6 kho: dé)

« Bai 7.2 — Tai khodn cung khda ngoai tré Customers (dd kho: dé)

« Bai 7.2 — Kiém tra toan ven khoéa ngoai (dong mé coi) (d6 kho: trung binh)
» Bai 7.2 — Khach hang chwa mé tai khoan (d¢ kho: trung binh)

« Bai 7.3 — Thiét ké quan hé 1-1: nguwoi dai dién (d6 kho: trung binh)

« Bai 7.3 — Thiét k& quan hé n-n: danh muc theo d&i (d6 khoé: trung binh)

« Bai 7.3 — Chuén héa bang bao co phi chuan vé 3NF (d6 kho: kho)

Nop bai tai trang bai tap cua khoa trén Codelab.

Noi dung syllabus khéng chdm tw déng dwoc: vé ER Diagram (thao tac dd hoa - lam theo hwéng dan muc 4.4 va
tw ddi chiéu bang checklist 4.5; bai 7.1¢/7.1d/7.1e |a phién ban chdm dwoc clia buéc "xac dinh khoéa va kiém tra
md hinh").



Goi y mé rong

Thor thiét ké bang OrderFees(order_id, fee_type, fee_amount) véikhda kép va khéa ngoai tré

Orders ; tw v& ER Diagram m& rong (mau & muc 2.5 va 4.4).

Xem INFORMATION_SCHEMA.COLUMNS dé lap "t dién div liéu": bang, cot, kiéu, co NULL khéng.

« Tim hiéu BCNF va 4NF (nhitng dang chuan cao hon 3NF) va CHECK constraint dé rang budc mién gia tri
('side IN ('BUY','SELL') ).

Doc trwdc Bubi 8: cac quan hé trén dwoc "ndi" lai bang JOIN.

Thwe hanh trén Windows: khéa, so d6 ER va tao bang bang giao
dién
pé khoéng lam héng di liéu mau, ban tao mot database luyén tap riéng.

1. Tao database luyén tadp hnx_practice .
CREATE DATABASE hnx_practice;
GO

USE hnx_practice;
GO

2. Tao bang cé khéa chinh, khéa ngoai, UNIQUE béng script. M6 hinh quan hé 1-n gira khach hang va nguoi
phu trach:

CREATE TABLE CustomerRep (

rep_id INT NOT NULL PRIMARY KEY,
rep_name NVARCHAR(100) NOT NULL,
email VARCHAR(100) NOT NULL UNIQUE

)
CREATE TABLE Client (

client_id INT NOT NULL PRIMARY KEY,
full_name NVARCHAR(100) NOT NULL,
rep_id INT NULL,

CONSTRAINT fk_Client_Rep FOREIGN KEY (rep_id) REFERENCES CustomerRep(rep_id)
DE

3. Thir vi pham khéa dé théy 16i.

INSERT INTO Client (client_id, full_name, rep_id) VALUES (1, N'Nguyén Van An', 99);
—— L6i: INSERT statement conflicted with the FOREIGN KEY constraint "fk_Client_Rep"

4. Tao bang bang giao dién (Table Designer). Chu6t phai Tables — New — Table...: nhap tén cot va kiéu di
liéu, bé tick Allow Nulls cho cot bat budc, chudt phai & cot — Set Primary Key. Lwu bang Ctrl+S, dat tén bang
Watchlist . Xem lai script twong (rng bang chuét phai bAng — Script Table as — CREATE To — New Query
Editor Window.



5.Vé so d6 ER cho hnx_securities .

1. M& rong hnx_securities, chudt phai Database Diagrams — New Database Diagram (I4n ddu SSMS hai
tao doi twong hd tro: chon Yes).

2. Chon tt ca bang, bAm Add, r6i Close.

3. Cac duwong nbi khoa ngoai tw hién, chudt phai vao dwdng néi — Properties dé xem bang cha/con. Chon
Arrange Selection hoéc kéo tha dé so dd dé doc.

4. So khép véi hinh ER & muc 4 cla bai gidng, ghi chi cac ban sb 1-n.

6. Liét ké toan bé khéa ngoai bang lénh.

USE hnx_securities;
SELECT fk.name AS khoa_ngoai,
OBJECT_NAME (fk.parent_object_id) AS bang_con,
OBJECT_NAME(fk.referenced_object_id) AS bang_cha
FROM sys.foreign_keys fk
ORDER BY bang_con, khoa_ngoai;

Vé&i MySQL Workbench: menu Database — Reverse Engineer... dé sinh so d6 EER tir database c6 s&n; SHOW
CREATE TABLE Accounts; xem khoa ngoai.

Tw kiém tra: thém bang ndi nhidu-nhiéu Watchlist(client_id, symbol) v&ikhda chinh kép, réi vé lai so d6
c6 ca bang nay.



Bubi 8 — JOIN: Két hop bang V8 mc luc

Budi 7 da cho ta ban db: khach hang c6 tai khoan, tai khoan cé lénh, 1&nh cé giao dich. Nhwng ban dd chi dé hiéu;

mudn ra bao cdo that ("khach hang nao giao dich nhiéu nhat tudn nay", "ma nao khoéng cé ai mua", "ai chwa tirng
giao dich") ta phai két hgp cac bang trong mét cau truy van. Coéng cu dé la JOIN .

Budi nay di qua cac loai JOIN theo tht tw: INNER, LEFT, RIGHT, FULL, CROSS, Self Join; sau d6 ap dung vao bai
toan phan tich (tdng/trung binh gia tri giao dich, ma ban chay nhét) va néi nhe vé hiéu nang (index). Méi loai JOIN
déu c6 vi du chay dwoc ngay (nut "Chay thr") va bai tap ngay bén dwéi - hoc dén dau lam dén d6. Moi vi du
chay dwoc trén ca SQL Server va MySQL 8; ché nao cu phap khac nhau sé cé tiéu dé nhd.

Vi du nghiép vu: bdng Trades chicd order_id va symbol , khéng cé tén khach hang. Muén gt bao
céo khép lénh cudi ngay cho tirng khach, phong van hanh phai néi Trades — Orders — Accounts —
Customers . Khéng c6 JOIN thi khéng c6 bao cao nao cé y nghia.

Quy wéc: bod dir liéu mau xem muc "B6 dif liéu mau cla khéa hoc” & Budi 1 va cac quan hé & Budi 7. "Hom
nay" cb dinh 1a 2026-09-25. Trong budi nay, "giao dich" = Trades (két qua khop lénh, cé quantity ,
price ), "san phdm" = Securities (ma chng khoan).

Chudi khoéa ngoai ta sé di qua rat nhiéu lan:

Customers ——(customer_id)-—> Accounts —-(account_id)-—> Orders —--(order_id)-—> Trades —-—

(symbol)-—> Securities

Muc tiéu buéi hoc

« Sau budi nay ban cé thé néi bang bang INNER JOIN (2 va nhiéu bang) theo chudi khéa ngoai.

« Sau bubi nay ban cé thé dung LEFT/RIGHT JOIN dé gitr hang cia mét phia va tim hang khéng khép ( IS
NULL ).

« Sau budi nay ban c6 thé giai thich FULL OUTER JOIN va viét cach thay thé trén MySQL bang UNION .

« Sau budi nay ban c6 thé ding CROSS JOIN dung chd (dwng lwdi bao cao) va biét khi nao khéng nén dung.

« Sau budi nay ban c6 thé viét Self Join: c&p khach cung thanh phd, cay ngudi gi¢i thiéu.

« Sau bubi nay ban cé thé phan tich nghiép vu bang JOIN + GROUP BY (téng/trung binh gia tri giao dich,

ma ban chay) va nhan biét anh hwéng cla Index t&i hiéu nang JOIN.



Phan No6i dung Thé&i lwong goi y
Mé& dau Téng quan céac loai JOIN (hinh Venn), bang mini 4 phat

1. INNER JOIN Khai niém, ca phap, nhiéu bang, khoa kép 12 phut
Thwe hanh bai 8.1 INNER JOIN 2 bang, 3 bang, 5 bang (3 bai, gbm chira bai) 22 phut
1.4 Hiéu nang Index, ké hoach thuc thi 5 phut
2-5. LEFT /RIGHT / FULL / CROSS Gilr hang mét phia, anti-join, di chiéu, lwdi bao cao 22 phut
Thwe hanh bai 8.2 LEFT, anti-join, RIGHT, FULL, CROSS (5 bai, gém chira bai) 48 phat
6. Self Join Cap cuing thanh phé, cay ngudi gisi thiéu 6 phut
Thwe hanh bai 8.4 Self Join mét va hai cap (2 bai, gdm chiva bai) 22 phat
7. Phan tich bing JOIN JOIN + GROUP BY: tdng, trung binh, ban chay 7 phut
Thwe hanh bai 8.3 Phan tich gia tri giao dich (3 bai, gdm chira bai) 27 phut
Tbng két Tém tat, sai lam thwong gap, giao bai vé nha 5 phut
Téng Ly thuyét + demo ~61 phut, thwe hanh ~119 phut (66%) 180 phut

Tong quan cac loai JOIN

JOIN ghép cac dong cta hai badng thanh cac dong rong hon, dwa trén mot diéu kién néi (thuwdng 1a khoa ngoai =
khéa chinh). Céc loai JOIN chi khac nhau & mét diéu: xtr ly thé nao véi dong khong tim dwoc déi tac & bang
kia. Hinh dwéi dung biéu d6 Venn dé so sanh nam loai JOIN ma ta sé& hoc.

Hinh minh hoa: Céc loai JOIN (xem hinh déng trén trang bai gidng truc tuyén).

Cach doc hinh: hai vong tron 1a hai bang (trai va phai); phan giao nhau la cac dong khép didu kién; phan té6 mau
la nhirtng dong dweore gitr lai trong két qua. INNER chi gitr phan giao; LEFT gilr c& vong trai; RIGHT gilr ca vong
phai; FULL gilr ca hai vong; riéeng CROSS khéng c6 diéu kién néi nén ghép moi dong véi moi dong.

Dé dé hinh dung, lay mét vi du mini: bang trai la 3 khach hang, bang phai la 2 tai khoadn (néi theo customer_id ).

Bang trai: khach hang Bang phai: tai khoan

customer_id =1 Nguyen Van An ACC00001 thudc khach 1
customer_id =10 Ngo Thi Nga ACC00002 thudc khach 2 (khéng cé trong bang trai)
customer_id =15 Vo Van Tuan



Loai JOIN Két qua (khach / tai khoan) S6 dong

INNER (1, ACC00001) 1
LEFT (1, ACC00001), (10, NULL), (15, NULL) 3
RIGHT (1, ACC00001), (NULL, ACC00002) 2
FULL (1, ACC00001), (10, NULL), (15, NULL), (NULL, ACC00002) 4
CROSS moi cap 3 x 2 6

SQL Server vs MySQL: INNER, LEFT, RIGHT , CROSS JOIN chay gidéng nhau trén ca hai hé. Khac biét
I&n nhat: MySQL khéng ¢6 FULL JOIN (muc 4). Ngoaira MySQL cé JOIN ... USING (cot) va
NATURAL JOIN con T-SQL khong hé tro - khéa hoc nay luén ding JOIN ... ON dé& mot cau Iénh chay
dwoc trén ca hai.

1. INNER JOIN

1.1. Khai niém

INNER JOIN chitrd vé cac cap dong khép diéu kién & ca hai bang. Dong nao & mot bén khong tim dwoc dong
twong &ng bén kia thi bién mat khai két qua.

1.2. Cu phap

SELECT ...
FROM  bangl [AS] bl
INNER JOIN bang2 [AS] b2 ON bl.cét_khéa = b2.codt_khda;

INNER c6 thé bd ( JOIN mac dinh la INNER JOIN). Diéu kién ndi dat sau ON , thuwdng 1a khéa ngoai = khéa
chinh. Duing bi danh (alias) ¢, a ... d& ngan gon va tranh mo hd khi hai bang c6 cung tén cot ( customer_id ,
symbol ...).

Vi du: khach hang cung tai khoan cuda ho.

SELECT c.customer_id, c.full_name, a.account_no

FROM Customers c

INNER JOIN Accounts a ON a.customer_id = c.customer_id
WHERE c.customer_id IN (1, 10, 15)

ORDER BY c.customer_id, a.account_no;

Khach 10 va 15 khong xuat hién: ho chwa c6 tai khoan nén khéng c6 dong nao dé khép. D6 chinh la ban chét
ctia INNER JOIN, va ciing 13 ly do ta can LEFT JOIN & muc 2.



Meo: truwéc khi chay, hay doan sé dong. INNER JOIN 1-n cho ra ding béng sé dong ctia bang "n" c6 dbi tac
(& day 1 dong). Tap thoi quen nay gitp ban phat hién ngay khi JOIN sai diéu kién (sb dong bat ngd ting vot
ho&c rung mét).

1.3. Néi nhiéu bang (Multiple INNER JOIN)

Mudn Iy tén khach hang cho méi giao dich, phai di hét chudi khéa ngoai: Trades — Orders — Accounts —
Customers. M&i JOIN thém mot bang, mdi lan ndi theo mét khda ngoai:

SELECT t.trade_id, c.full_name, t.symbol, t.quantity, t.price, t.trade_date
FROM Trades t

INNER JOIN Orders 0 ON o.order_id = t.order_id

INNER JOIN Accounts a ON a.account_id = o.account_id

INNER JOIN Customers c ON c.customer_id = a.customer_id

WHERE t.trade_date >= '2026-09-24'

ORDER BY t.trade_id;

Két qua c6 14 dong, mé dau bang: 2 Quy Dau tu Tang Truong Xanh MBS 2000 25000.00 2026-09-24 , 5
Ngan Hang Nong Nghiep Phat Trien VCB 500 92000.00 2026-09-24 ...

Thém bdng Securities dé lay tén cong ty va loc theo san (nditheo t.symbol ), ta cé truy van 5 bang:

SELECT t.trade_id, c.full_name, s.company_name, t.quantity * t.price AS gross_value
FROM Trades t

INNER JOIN Orders o ON o.order_id = t.order_id

INNER JOIN Accounts a ON a.account_id = o.account_id

INNER JOIN Customers ¢ ON c.customer_id = a.customer_id

INNER JOIN Securities s ON s.symbol = t.symbol

WHERE s.exchange = 'HNX' AND t.trade_date >= '2026-09-21'

ORDER BY t.trade_id;

Cach doc/viét truy van nhiéu bang: (1) xac dinh bang "gbc" chira thir can dém/liét ké (& day Trades ); (2) di
dan ra tirng bang can thém théng tin; (3) mdi JOIN mét ON khép ding khoa; (4) cubi cing méi viét WHERE |
GROUP BY , ORDER BY .

Diéu kién trong ON hay WHERE ? V&i INNER JOIN, hai noi cho két qua giéng hét ( ON dé nbi, WHERE dé loc -
nén tach ré cho dé doc). V&i LEFT JOIN thi khac han, xem muc 2.3.

N6i theo khoa kép (nhiéu diéu kién trong ON ). Khi khoa ctia bang gébm nhiéu cot ( MarketPrices cé khoa
(symbol, trade_date) ), phai néi bang du cac cot véi AND . Vi du so sanh gia dat cha 1énh véi gia dong clra
clia cuing ma, cung ngay:



SELECT o.order_id, o.symbol, o.order_date, o.price AS gia_dat, m.close_price AS
gia_dong_cua,

o.price — m.close_price AS chenh_lech
FROM Orders o
INNER JOIN MarketPrices m ON m.symbol = o.symbol AND m.trade_date = o.order_date
WHERE o.order_id IN (2, 3, 5, 6, 8, 9)
ORDER BY o.order_id;

Canh bao: thiéu mot vé ctia khéa kép (chi m.symbol = o.symbol ) thi méi Iénh s& ghép v&i moi ngay cla
ma dé6 - s6 dong tang gap boi va két qua sai. Bang c6 khda kép ludn phai néi da khoa.

Lwu y: INNER JOIN nay chi tra vé Iénh nao c¢é gia thi trwdng cling ngay (72 trén 120 1&énh). Céac lénh con lai
khéng c6 dong gia cuing ngay nén "bién méat" - néu can gil» dd lénh, dung LEFT JOIN (muc 2).

Vira hoc xong INNER JOIN cho hai, ba va nhiéu bang theo chuéi khéa ngoai, hay lam bai 8.1 dé néi khach
hang véi tai khoan, giao dich vé&i tén khach hang va tén san pham.

« Bai 8.1 — Khach hang cung tai khoan cta ho (INNER JOIN) (d6 kho: dé)
« Bai 8.1 — Giao dich cung tén khach hang (dé kho: dé)
 Bai 8.1 — Giao dich + khach hang + san pham (nhiéu bang) (d6 khé: trung binh)

1.4. Hiéu nang: Index va téi wu héa

Vé&i div liéu mau vai tram dong, JOIN nao ciing nhanh. Trén hé théng that (hang chuc triéu I&énh), tbc d6 JOIN phu
thudc cha yéu vao viéc cot dung trong ON cé index hay khéng. Khéng co index, hé quan tri phai quét toan bd
bang con cho mdi dong clia bang cha; cé index, né "tra muc luc" va nhay thang t&i dong can (chi tiét cAu tric index
& Bubi 10).

e Khoa chinh ludn cé index. Khéa ngoai thi khéng luén c6: MySQL/InnoDB ty tao index cho cét FK, con
SQL Server khéng - nén ty tao cho cac cét hay JOIN:

—— CU phdp gibng nhau & SQL Server va MySQL
CREATE INDEX IX_Orders_account_id ON Orders (account_id);

CREATE INDEX IX_Trades_order_id ON Trades (order_id);

CREATE INDEX IX_Trades_symbol_date ON Trades (symbol, trade_date); —— index kép cho loc
theo ma + ngay

« Ba théi quen tbi wu co ban: (1) chi SELECT c6t can dung, tranh SELECT * khi néi nhiéu bang; (2) loc sém
( WHERE ) béng c6t c6 index va khéng boc ham quanh cot ( WHERE trade_date >= '2026-09-24' t6t hon
WHERE YEAR(trade_date) = 2026 ); (3) kiém tra ké hoach thwc thi.



Viéc SQL Server (SSMS) MySQL

Xem ké hoach thyc thi BAm Include Actual Execution Plan Dat EXPLAIN trwdc cdu SELECT (xem cét type ,
(Ctrl+M) rdi chay key , rows )
Xem sb trang doc SET STATISTICS IO ON; EXPLAIN ANALYZE (MySQL 8)

Thuat toan néi thwong Nested Loops / Hash Match / Merge Join Nested Loop / Hash Join (8.0.18+)
thay

Hai thao tac xem ké& hoach nay 1am trén may ctia ban, hé théng cham bai khong kiém tra.

Lwu y: dixng thém index v t0i va: mdi index lam INSERT/UPDATE cham diva ton dung lvgng. Index phuc
vu truy van doc thwéng xuyén.

Canh bao: viét kiéu "ndi ci" FROM Customers c, Accounts a WHERE c.customer_id = a.customer_id .
N6 chay, nhung quén méat diéu kién |a thanh tich Descartes (muc 5) tré vé hang chuc nghin dong vé nghia.
Luén dung JOIN ... ON.

2. LEFT JOIN (LEFT OUTER JOIN)
2.1. Khai niém

LEFT JOIN tra vé tat ca dong cta bang trai, kém dong khép tlr bang phai; néu khéng khép, cac cot clia bang
phaila NULL . Dung khi cau héi cé dang "tat ca khach hang, ké ca nhirng ngudi chua ...".

SELECT c.customer_id, c.full_name, a.account_no

FROM Customers c

LEFT JOIN Accounts a ON a.customer_id = c.customer_id
WHERE c.customer_id IN (1, 10, 15)

ORDER BY c.customer_id, a.account_no;

So v&i INNER JOIN & muc 1.2, hai khach chwa c6 tai khodn (10 va 15) da xuat hién véi NULL . Ca phap day du la
LEFT OUTER JOIN ;t&* OUTER cd thé bé.

2.2. Tim hang khong khép: WHERE bang_phai.id IS NULL

Sau khi LEFT JOIN, nhitng dong c6 cot khoa ctia badng phai bang NULL chinh |a cac dong khéng cé déi tac. Day
la k¥ thuat anti-join kinh dién: "khach hang chwa c6 giao dich nao".

Vi "giao dich clia khach" cach khach hang 3 bang (Accounts, Orders, Trades), ta gom "khach hang da c6 giao dich"
thanh mot bang dan xuét réi LEFT JOIN vao Customers :



SELECT c.customer_id, c.full_name

FROM Customers c

LEFT JOIN (SELECT DISTINCT a.customer_id
FROM Accounts a

INNER JOIN Orders o ON o.account_id = a.account_id
INNER JOIN Trades t ON t.order_id = o.order_id) x

ON Xx.customer_id = c.customer_id
WHERE x.customer_id IS NULL
ORDER BY c.customer_id;

Két qua c6 12 khach; cha y khach 3 (Le Van Cuong): c6 tai khoan, cé 3 Iénh, nhung 1énh chwa khép nén van
"chwa c6 giao dich". Day la ly do phai ndi t&i tdn Trades chi khéng dirng & Orders .

Ba céach viét anti-join:

Cach Wu diém

LEFT JOIN ... WHERE phai.khéa IS Doc trwe quan, thwong toi
NULL wu tét

NOT EXISTS (SELECT 1 ...) An toan véi NULL

NOT IN (SELECT ...) Ngén

2.3. Bay: diéu kién ctia bang phai phai dat & ON,

So sanh hai truy van "tai khoan CLOSED clia khach 4, 5, 10":

—— (A) Piéu kién trong ON: van giG moi khdch
SELECT c.customer_id, a.account_no, a.status

FROM Customers c LEFT JOIN Accounts a ON a.customer_id
'CLOSED'

WHERE c.customer_id IN (4, 5, 10)
ORDER BY c.customer_id, a.account_no;

Lwuy

Phai chon cét khéa (ludn khéng NULL khi khép)
dé kiém tra

Dai hon mét chut

Nguy hiém khi tap con cé NULL (xem Buédi 7)

khéng phai WHERE

= c.customer_id AND a.status =

—— (B) Piéu kién trong WHERE: LEFT JOIN "bién" thanh INNER JOIN

SELECT c.customer_id, a.account_no, a.status
FROM Customers c LEFT JOIN Accounts a ON a.customer_id

= c.customer_id

WHERE a.status = 'CLOSED' AND c.customer_id IN (4, 5, 10)

ORDER BY c.customer_id, a.account_no;

O (B), WHERE a.status = 'CLOSED' loailudn cac dong NULL nén khach 5 va 10 mét (chi con khach 4). Quy
tac: diéu kién loc bang bén phai ctia LEFT JOIN phai nam trong ON ; diéu kién loc bang bén trai m&i nam trong

WHERE . (Bai 8.2c dung dung quy t&c nay.)



Vi tri diéu kién loc bang phai Y nghia Két qua
Trong ON "Chi ndi nhitng dong phai théa diéu kién" Gilr du dong bang trai

Trong WHERE "Chi gitr két qua thoa diéu kien" Loai cac dong NULL — thanh INNER JOIN

2.4. Bay: nhan déi dong (fan-out) va cach tranh

Khi néi theo chudi 1-n-n, dong clia bang trén bi lap theo s6 dong clia bang dudi. Bai 8.2a yéu cau khach chwa cé
giao dich xuét hién dang mét dong du ho cé nhiéu lénh chwa khép, vi néu LEFT JOIN tryc tiép Accounts —
Orders — Trades, khach 3 (3 1énh chwa khép) sé hién 3 dong NULL . Cach x& ly: ndi vao mot bang da INNER
JOIN sén (nhw muc 2.2) hodc SELECT DISTINCT .

Nguy hiém hon Ia cdng sai sé: cong sé dw sau khi néi thém bang Orders sé 1&p s6 dw theo sb lénh.

—— Sai: nbi thém Orders, sb duv mdi tai khodn bi coéng lap theo sé 1énh

SELECT c.customer_id, SUM(a.balance) AS sai

FROM Customers c¢ JOIN Accounts a ON a.customer_id = c.customer_id
JOIN Orders o ON o.account_id = a.account_id

WHERE c.customer_id = 2 GROUP BY c.customer_id;

—— Ding: chi nbi Accounts

SELECT c.customer_id, SUM(a.balance) AS dung
FROM Customers c JOIN Accounts a ON a.customer_id
WHERE c.customer_id = 2 GROUP BY c.customer_id;

c.customer_id

Nguyén tac vang: téng hop & mirc chi tiét nhét triée, réi méi ndi Ién (pre-aggregate trong bang dan xuét). Ta sé
dung mau nay & muc 7.

SQL Server vs MySQL: truy vdn COUNT(cot) , SUM, AVG trén cotcothé NULL (sau LEFT JOIN) déi khi
in thdng bao "Warning: Null value is eliminated by an aggregate or other SET operation” trén SQL Server. D6
chi 1a canh bao, khéng phai 16i; két qua van ding. Cach tranh: gom nhém trong bang dan xuét (chi chiva di
liéu that) réi LEFT JOIN + COALESCE .

3. RIGHT JOIN (RIGHT OUTER JOIN)

3.1. Khai niém va rng dung

RIGHT JOIN la &nh gwong cia LEFT JOIN: giir tAt ca dong cua bang phai, bang trai khong khép thi NULL .
Hai cau sau hoan toan twong dwong:

FROM Trades t RIGHT JOIN Securities s ON s.symbol = t.symbol
FROM Securities s LEFT JOIN Trades t ON s.symbol = t.symbol



3.2. Khac biét gitra LEFT va RIGHT

Chi khéac thir tw bang trong cau lénh. Trong thuc t&, hau hét nguoi viét SQL chi dung LEFT JOIN (bang can git
da dong d&t du tién, doc tir trai sang phai cho tw nhién); RIGHT JOIN hiru ich khi stka mot truy van c6 sdn ma
khéng mudn déo ca cau.

LEFT JOIN RIGHT JOIN
Bang dworc gilr du dong Bang trwéc tir khda JOIN Bang sau tir khéa JOIN
Dong khong khép Cot bang phai = NULL Cot bang trai = NULL
Viét twong dwong A LEFT JOIN B B RIGHT JOIN A

Vi du: mdi ma chirng khoan cé bao nhiéu giao dich tir 2026-09-22, ma nao khong c6 thi hién 0 (bai 8.2¢):

SELECT s.symbol, COUNT(t.trade_id) AS trade_count, COALESCE(SUM(t.quantity), 0) AS total_qty

FROM Trades t
RIGHT JOIN Securities s ON s.symbol = t.symbol AND t.trade_date >= '2026-09-22' —— diéu
kién ngay ¢ ON!

GROUP BY s.symbol
ORDER BY COUNT(t.trade_id), s.symbol;

HPG va PVI c6 giao dich trong lich s nhung khéng cé tr ngay 22/09 - nhd gitr bang Securities nén van hién
véi 0. Diéu kién ngay d&t & ON (muc 2.3).

Meo: COUNT(t.trade_id) dém theo cét clia badng phia bi NULL nén bd qua dong khéng khép — ra 0. Néu
dung COUNT () , ma khéng c6 giao dich van ra 1 (dém ca dong NULL dwoc gilr lai). Day |a 16i rat hay gap.

4. FULL JOIN (FULL OUTER JOIN)
4.1. Khai niém

FULL JOIN tra vé tat ca dong cua ca hai bang: khép thi ghép, khong khép thi phia con laila NULL . N6 1a hop
ctia LEFT JOIN va RIGHT JOIN. Png dung tiéu biéu Ia déi chiéu (reconciliation) gitra hai ngudn di liéu: phat
hién dong chi cé & ngudn nay hoac chi cé & ngudn kia.

Bang tom t&t cac loai JOIN:

JOIN Gilr dong khép Gitr dong chi c6 & bang trai Giilr dong chi c6 & bang phai
INNER Co Khéng Khéng

LEFT Co Cé (phai = NULL) Khong

RIGHT Cé Khéng Co (tréi = NULL)

FULL Co Co Co



4.2. SQL Server c6 FULL JOIN, MySQL khong

SQL Server:

SELECT i.city AS ca_nhan, n.city AS to_chuc

FROM (SELECT DISTINCT city FROM Customers WHERE customer_type = 'INDIVIDUAL') i

FULL JOIN (SELECT DISTINCT city FROM Customers WHERE customer_type = 'INSTITUTION') n ON
n.city = i.city

ORDER BY COALESCE(i.city, n.city);

MySQL (khéng hé tro FULL JOIN ): workaround bang UNION cla LEFT JOIN va RIGHT JOIN:

SELECT i.city AS ca_nhan, n.city AS to_chuc FROM (SELECT DISTINCT city FROM Customers WHERE
customer_type = 'INDIVIDUAL') i

LEFT JOIN (SELECT DISTINCT city FROM Customers WHERE customer_type = 'INSTITUTION') n ON
n.city = i.city
UNION

SELECT i.city, n.city FROM (SELECT DISTINCT city FROM Customers WHERE customer_type =
"INDIVIDUAL') i

RIGHT JOIN (SELECT DISTINCT city FROM Customers WHERE customer_type = 'INSTITUTION') n ON
n.city = i.city

ORDER BY 1;

UNION (khéng ALL ) tw loai cac dong khép bilap & hai nira. Két qua & ca hai hé:

ca_nhan to_chuc
Can Tho NULL
Da Nang NULL
Ha Noi Ha No
Hai Phong NULL
TP.HCM TP.HCM

Thanh phé chi c6 khach ca nhan thi cot bén phai NULL . Mét bién thé chinh xac hon khi so tring dong 1a LEFT
JOIN UNION ALL phan "chi cé bén phai": RIGHT JOIN ... WHERE bang_trdi.id IS NULL (bai8.2d dung
céach nay).

SQL Server vs MySQL: ciing mot yéu cau "lay tat ca tir ca hai phia", SQL Server chi can mét tir khéa FULL
JOIN , con MySQL phai ghép hai truy van badng UNION . Khi viét bai chdm chay dwoc trén ca hai hé, hay
ding dang UNION (hodc LEFT JOIN + UNION ALL phan chi-cé-bén-phai) dé cung moét logic chay dwoc &
hai noi.

4.3. Vi du déi chiéu giao dich v&i danh muc (bai 8.2d)

Cubi ngay, van hanh so cac cap (tai khoan, ma) da giao dich véi danh muc dang gilv ( Portfolio ). V&i tai
khoan 1 dén 6, két qua c6 dang (rat gon):



account_id symbol trang thai Y nghia

2 IDC BOTH c6 giao dich va dang gilr

2 PVS BOTH c6 giao dich va dang gilr

2 SHS TRADED_ONLY ¢6 giao dich nhwng khong con git (da ban hét?)

1 HPG HELD_ONLY dang gi* nhwng khéng cé giao dich trong s6 Iénh (sé dw dau ky)

TRADED_ONLY / HELD_ONLY |& cac dong can diéu tra. Néu chi dung INNER hodc LEFT JOIN ta chi thay mot
chiéu. Trong bai, ding COALESCE(t.account_id, p.account_id) dé Iy khéa tir phia cé di liéu.

5. CROSS JOIN

5.1. Tich Descartes

CROSS JOIN ghép mdi dong cla bang 1 v&i méi dong cla bang 2, khéng cé ON . Sédong= nl1 x n2 .
Customers (40)x Securities (12)cho 480 dong.

SELECT s.symbol, s.exchange, ci.city

FROM Securities s

CROSS JOIN (SELECT DISTINCT city FROM Customers WHERE customer_id IN (1, 2)) ci
WHERE s.symbol IN ('FPT', 'VCB')

ORDER BY s.symbol, ci.city;

Két qua 4 dong (2 ma x 2 thanh phd): mdi ma ghép véicad Da Nang va Ha Noi .

5.2. Khi nao str dung?
CROSS JOIN hiém khi 1a "két qua cudi" ma thwong la buwéc dwng khung:

1. Lwéi bao cao day dua: tao moi td hop (thanh phé x loai tai khodn), réi LEFT JOIN sb dém that dé tb hop
khéng c6 di¥ liéu hién © thay vi bién méat (bai 8.2e). Cach lam nay rat phd bién trong bao cao quan tri.

2. Bang lich: ngay x ma chirng khoan dé tim ngay ma khong cé gia.

3. Sinh di liéu thir, so sdnh moi cap.

Vi du lwéi san x chiéu Iénh: dém sé 1énh theo tirng t& hop (HNX/HOSE x BUY/SELL), ké ca t6 hop khong cé 1énh
van hién 0:

SELECT e.exchange, sd.side, COUNT(o.order_id) AS so_lenh

FROM (SELECT DISTINCT exchange FROM Securities) e

CROSS JOIN (SELECT DISTINCT side FROM Orders) sd

LEFT JOIN Securities s ON s.exchange = e.exchange

LEFT JOIN Orders o ON o.symbol = s.symbol AND o.side = sd.side
GROUP BY e.exchange, sd.side

ORDER BY e.exchange, sd.side;



Mau ba buwéc: CROSS JOIN dwng khung — LEFT JOIN dir liéu that — GROUP BY dém. Day chinh Ia cAu tric
cla bai 8.2e.

Canh bao: v&i hai bang hang triéu dong, CROSS JOIN sinh hang nghin ty dong va lam treo may chd. Luén
kiém tra kich thuwéc trwde ( SELECT COUNT(*) hai bang réi nhan lai). Quén ON trong INNER JOIN bang
tay & MySQL cling v6 tinh thanh CROSS JOIN.

Vira hoc xong LEFT, RIGHT, FULL va CROSS JOIN, hay lam bai 8.2 dé giir dG dong bang trai, tim khach
chwa giao dich (anti-join), dém giao dich theo ma bang RIGHT JOIN, déi chiéu bang FULL JOIN va dwng
Iwéi thanh phé x loai tai khoan.

« Bai 8.2 — T4t ca khach hang kém giao dich (LEFT JOIN) (d6 kho: dé)

» Bai 8.2 — Khach hang chwa cé giao dich nao (d kho: trung binh)

« Bai 8.2 — Ma chirng khoan va sb giao dich gan day (RIGHT JOIN) (dé khé: trung binh)
« Bai 8.2 — Déi chiéu giao dich v&i danh muc (FULL JOIN) (d6 khé: khé)

« Bai 8.2 — Ludi thanh phd x loai tai khoan (CROSS JOIN) (d6 kho: trung binh)

6. Self Join

6.1. Két hop bang vé&i chinh né

Self join 1a JOIN ma ca hai phia la cuing mét bang, phan biét bang hai bi danh khac nhau. Dung khi mét bang
chtva quan hé gitra cac dong ctia chinh né. Day khong phai mét loai JOIN riéng: ban co thé ding INNER hay
LEFT trong self join, chi can hai bi danh khac nhau.

6.2. Tim khach hang & cung thanh phé

Hai dong khac nhau, cung city :

SELECT cl.city, cl.customer_id AS customer_id_1, cl.full_name AS full_name_1,
c2.customer_id AS customer_id_2, c2.full_name AS full_name_2

FROM Customers cl

INNER JOIN Customers c2 ON c2.city = cl.city AND c2.customer_id > cl.customer_id

WHERE cl.city = 'Da Nang'

ORDER BY cl.customer_id, c2.customer_id;

Két qua c6 10 cap (5 khach & Da Nang: 2, 6, 15, 21, 27). Diéu kién c2.customer_id > cl.customer_id lam hai
viéc: loai viéc ghép ngwei véi chinh minh va loai cap dao ngwoc (B, A) khidaco (A, B) .Néuding <>
thay vi >, mdi cap bi lap hai lan.



Pidu kién S6 cip (5 khach) V4n dé

Khéng co diéu kién thi hai 25 Céca (A ,A)vaca (A, B), (B,A)
c2.customer_id <> cl.customer_id 20 M@i cap lap hai lan
c2.customer_id > cl.customer_id 10 DUng:méicéprnét@n

6.3. Cay phan cap: ngwoi gi¢i thiéu (referrer)

Customers.referrer_id trdt&i customer_id clGa nguwoi gidi thiéu. D& hién thi tén ngudi gidi thiéu, ndi bang
v@i chinh ndé qua referrer_id :

SELECT c.customer_id, c.full_name, r.full_name AS referrer_name

FROM Customers c

INNER JOIN Customers r ON r.customer_id = c.referrer_id —— INNER: chi khdch cé nguoi
gidi thiéu

WHERE c.customer_id IN (8, 27, 29, 33)

ORDER BY c.customer_id;

Mubn liét ké ca khach khdng cé nguoi gisi thiéu thi déi sang LEFT JOIN . Mudn di hai cap (ngwoi gidi thiéu cua
ngudi gidi thiéu) thi ndi thém moét 1an niva, dung LEFT JOIN vi khéng phai ai cling c6 cép trén (bai 8.4b):

SELECT c.customer_id, c.full_name, r.full_name AS referrer_name, g.full_name AS
referrer_of_referrer

FROM Customers c

INNER JOIN Customers r ON r.customer_id = c.referrer_id
LEFT JOIN Customers g ON g.customer_id = r.referrer_id
WHERE c.customer_id IN (8, 27, 29, 33)

ORDER BY c.customer_id;

Doc két qua: khach 8 (Bui Thi Lan) do Nguyen Van An giéi thiéu, ngwdi nay khong cé cép trén ( NULL ); khach 27
(Vu Van Kien) do Bui Thi Lan giéi thiéu, va Bui Thi Lan lai do Nguyen Van An gi&i thiéu - chudi 27 < 8 «— 1.

Lwu y: v&i cay sau khong gidi han (cip bao nhiéu ciing dwoc), self join cb dinh sb cip khong du; phai dung
CTE dé quy (WITH ... UNION ALL ), n6i dung danh cho khéa nang cao. 'ng dung khac cla self join: cAu
trdc phong ban - nhan vién - quan ly, so sanh gia ngay hdm nay v&i hdm qua trong MarketPrices .

Vira hoc xong Self Join, hay lam bai 8.4 dé tim cip khach hang & cung thanh phé va dwng chudi nguei

gi®i thiéu hai cap.

« Bai 8.4 — Cap khach hang & cung thanh phé (Self Join) (d6 kho: trung binh)
« Bai 8.4 — Chubi nguoi gidi thiéu (Self Join hai cap) (d6 khé: kho)




7. Phan tich bang JOIN

Cac bai phan tich ludn theo mau: JOIN dé dwa dir liéu vé ciing mét chéd — GROUP BY dé téng hop — ORDER
BY/TOP dé chon.

7.1. Téng gia tri giao dich cho tirng khach hang (bai 8.3a)

Gia tri mot giao dich = quantity * price . MAu chuan: tdng hop theo khach & bang dan xuét (chi di¥ liéu that)
rdi LEFT JOIN tr Customers dé gitr ca khach chwa giao dich:

SELECT c.customer_id, c.full_name,
COALESCE(x.n, ©0) AS trade_count,
CAST(ROUND (COALESCE(x.v, 0), 2) AS DECIMAL(20,2)) AS total_value
FROM Customers c
LEFT JOIN (SELECT a.customer_id, COUNT(x) AS n, SUM(t.quantity * t.price) AS v
FROM Accounts a
INNER JOIN Orders o ON o.account_id = a.account_id
INNER JOIN Trades t ON t.order_id = o.order_id
GROUP BY a.customer_id) x ON x.customer_id = c.customer_id
WHERE c.customer_type = 'INSTITUTION'
ORDER BY total_value DESC, c.customer_id;

Doc két qua: quy Tang Truong Xanh (36) dirng dau vé&i 4 giao dich, 422.600.000; hai khach 34 va 40 chwa giao
dichnaonén hién @ va 0.00 nh® LEFT JOIN + COALESCE .

Lwuy: CAST(ROUND(..., 2) AS DECIMAL(20,2)) giup ca haihé in dung hai chir sé thap phan; T-SQL
chia/trung binh s nguyén khac MySQL nén luén ép kiéu rd rang khi can két qua giéng nhau.

Vi du néi nhiéu bang rdéi gom nhém theo mét thudc tinh khac (san giao dich), kém diéu kién loc trén két qua téng
hop bang HAVING :

SELECT s.exchange, s.sector, COUNT(x) AS trade_count, SUM(t.quantity * t.price) AS
total_value

FROM Trades t

INNER JOIN Securities s ON s.symbol = t.symbol
GROUP BY s.exchange, s.sector

HAVING COUNT(x) >= 5

ORDER BY total_value DESC, s.exchange, s.sector;

7.2. San pham ban chay nhat (bai 8.3b)

"Ban chay" & day tinh theo tdng khéi lwong khép ctia Iénh BAN. Can chiéu lénh ( Orders.side ) va tén cong ty

( Securities ):

SQL Server



SELECT TOP 1 s.symbol, s.company_name, SUM(t.quantity) AS sold_qty
FROM Trades t

JOIN Orders o ON o.order_id = t.order_id

JOIN Securities s ON s.symbol
WHERE o.side = 'SELL'

GROUP BY s.symbol, s.company_name

ORDER BY SUM(t.quantity) DESC, s.symbol;

t.symbol

MySQL.: giir nguyén cau trén nhung bé TOP 1 vathém LIMIT 1 & cubi.

SELECT s.symbol, s.company_name, SUM(t.quantity) AS sold_qty
FROM Trades t

JOIN Orders o ON o.order_id = t.order_id

JOIN Securities s ON s.symbol = t.symbol

WHERE o.side = 'SELL'

GROUP BY s.symbol, s.company_name

ORDER BY SUM(t.quantity) DESC, s.symbol

LIMIT 1;

Két qua: PVS — Tong Cong ty Dich vu Ky thuat Dau khi - 9500 .

Canh bao: ludn cé khéa sap xép phu ( s.symbol ) dé khi hai ma dong hang két qua van xac dinh. Thiéu
nd, hai hé (ho&c hai lan chay) c6 thé chon hai ma khac nhau.

7.3. Trung binh gia tri giao dich cua khach hang (bai 8.3c)

Cung khuén mau, thay SUM b&ng AVG ; khach chua giao dich c6 AVG = NULL nén dung COALESCE(..., 0) .
Muén so v&i trung binh toan san, nhing thém truy van con (SELECT AVG(quantity x price) FROM Trades) .
Vi du day du cho ba khach 1, 2, 6:

SELECT c.customer_id,

CAST(ROUND (COALESCE(x.av, @), 2) AS DECIMAL(20,2)) AS avg_value,
CASE WHEN x.av > (SELECT AVG(quantity * price) FROM Trades) THEN 'ABOVE' ELSE 'BELOW'
END AS vs_market

FROM Customers c
LEFT JOIN (SELECT a.customer_id, AVG(t.quantity * t.price) AS av
FROM Accounts a
INNER JOIN Orders o ON o.account_id = a.account_id
INNER JOIN Trades t ON t.order_id = o.order_id
GROUP BY a.customer_id) x ON x.customer_id = c.customer_id
WHERE c.customer_id IN (1, 2, 6)
ORDER BY c.customer_id;

Doc két qua: khach 6 trung binh 50083333.33 — ABOVE ; khach 2 12950000.00 — BELOW ; khach 1 chwa giao
dichnén 0.00 — BELOW (so sanh NULL > s& cho UNKNOWN , roi vao nhanh ELSE ).



Vi du nghiép vu: ban quan Iy mudn phan khuc khach hang theo "quy mé giao dich trung binh" d& cham séc
khac nhau: khach ABOVE dwoc phan cho chuyén vién cao cp. Cot vs_market chinh |a nhan phan khuc
don gidn nhét.

Sai lam thwong gap: (1) AVG trén cot da nhan doéi dong do JOIN thira bang (muc 2.4); (2) quén rang AVG bd
qua NULL nén khach chuwa giao dich bi loai cht» khéng phéi béng 0; (3) so sanh chui trung binh da lam tron thay
vi gia tri gbc; (4) quén GROUP BY dl cac cot khéng nam trong ham téng hop.

Vira hoc xong cach téng hop biang JOIN + GROUP BY, hay lam bai 8.3 dé tinh téng gia tri giao dich tirng
khach, tim ma ban chay nhat va so sanh trung binh gia tri giao dich vé&i thj trwong.

« Bai 8.3 — Téng gia tri giao dich tirng khach hang (d6 khé: trung binh)
« Bai 8.3 — Ma ching khoan ban chay nhat (d6 kho: trung binh)
» Bai 8.3 — Trung binh gia tri giao dich tirng khach hang (d6 kho: trung binh)

Sai lam thwong gap

Sai l1am

Quén ON hosc viét kidu ndi cli FROM a,

b WHERE ... thiéu diéu kién

D4t didu kién loc bang phai cia LEFT JOIN
trong WHERE

N&i thiéu mot vé cia khoa kép
Cong/dém sau khi ndi bang "n" tht hai
(fan-out)

Dung COUNT(x) sau LEFT/RIGHT JOIN
dé& dém "sb giao dich"

Tim "chwa c6" bdng NOT IN khicotco
NULL

Self join dung <> thayvi > dé bé cap
lap

FULL JOIN trén MySQL

Sép xép Top-N khéng c6 khéa phu

Hau qua

Tich Descartes: hang nghin dong v6
nghia

LEFT JOIN "bién" thanh INNER JOIN,
mét khach chwa co dir lieu

Mb&i dong ghép véi nhiéu dong, sb
dong phinh ra

Téng bi nhan lén, sé liéu sai ma khéng
bao 16i

Khach/ma khéng c6 giao dich van ra 1
Két qua réng/thiéu dong

Mbi cap xuat hién hai lan

L&i cu phap

Két qua khong tat dinh khi ddng hang

Cach dung

Luén dung JOIN ... ON

Dat diéu kién bang phai trong ON

Nbi da moi cot clia khoa

Téng hop & bang dan xuét truéc, roi

ma&i ndi

COUNT(c6t_bang_phai)

LEFT JOIN ...
NOT EXISTS

IS NULL hoac

c2.id > cl.1id

LEFT JOIN UNION RIGHT JOIN

Thém khoa phu ( symbol , id )



Tom tat

Chu dé
Tbng quan
INNER JOIN
LEFT JOIN
Anti-join
RIGHT JOIN
FULL JOIN
CROSS JOIN
Self Join
Phan tich

Hiéu nang

Diém can nhé
Cac loai JOIN khac nhau & cach xtr ly dong khong khép (hinh Venn)
Chi gitr dong khép ca hai bang; nhiéu bang: ndi 1an Iwot theo chudi khéa ngoai; khoa kép néi du cot
Gilr moi dong bang trai; khong khép — NULL ; didu kién bang phai dat & ON

LEFT JOIN ... WHERE bang_phai.khéa IS NULL ="chwaco..."
Anh gwong cia LEFT JOIN (di thir tw bang); COUNT(cdt) khéng COUNT(x)
T-SQL: FULL JOIN ; MySQL: LEFT JOIN UNION RIGHT JOIN (hodac UNION ALL + IS NULL )
Tich Descartes n1 x n2 ; dwng lwéi béo céo rdi LEFT JOIN sb dém
Hai bi danh clia cling mét bang; c2.id > cl.id d& bo cap I4p; cay phan cip qua referrer_id
Téng hop trwéc (bang dan xuét) rdi ndi; COALESCE ; sap xép co khéa phu

Index cho cét ON /FK; khéng boc ham quanh cét loc; xem ké hoach thuc thi

Bai tap thwc hanh cua budi

« Bai 8.1 — Khach hang cung tai khoan ctia ho (INNER JOIN) (d6 kho: dé)

« Bai 8.1 — Giao dich cung tén khach hang (dd kho: dé)

« Bai 8.1 — Giao dich + khach hang + san pham (nhiéu bang) (d6 khoé: trung binh)
« Bai 8.2 — T4t ca khach hang kém giao dich (LEFT JOIN) (d6 kho: dé)

» Bai 8.2 — Khach hang chwa c6 giao dich nao (dd kho: trung binh)

« Bai 8.2 — Ma chirng khoan va sé giao dich gan day (RIGHT JOIN) (d6 khé: trung binh)
« Bai 8.2 — Déi chiéu giao dich v&i danh muc (FULL JOIN) (d6 khé: khé)

« Bai 8.2 — Luai thanh phd x loai tai khoan (CROSS JOIN) (d6 kho: trung binh)

« Bai 8.3 — Tdng gia tri giao dich tirng khach hang (dé khé: trung binh)

« Bai 8.3 — Ma chirng khoan ban chay nhat (d6 kho: trung binh)

» Bai 8.3 — Trung binh gia trj giao dich tirng khach hang (dd kho: trung binh)

« Bai 8.4 — Cap khach hang & cuing thanh phé (Self Join) (d6 kho: trung binh)

« Bai 8.4 — Chubi nguoi gidi thiéu (Self Join hai cap) (d6 khé: kho)

Nop bai tai trang bai tép cta khoa trén Codelab.

Noi dung khéng chdm tw dong dwoc: ké hoach thwe thi va hiéu nang Index (xem muc 1.4, tw thr CREATE

INDEX va so sanh Execution Plan/ EXPLAIN trén may cla ban).

Goi y m& rong

« Dém sb khach hang dwoc mbi nguoi gidi thiéu ( GROUP BY r.customer_id ) va tim "nguwoi gidi thiéu xuét

sac nhat".

o Viétlai cac truy vin NOT EXISTS & Budi 7 thanh LEFT JOIN ... IS NULL va so sanh ké hoach thuc thi.



 Tim hiéu CROSS APPLY / OUTER APPLY (SQL Server)va LATERAL (MySQL 8) - "JOIN véi truy van con
phu thudc dong".

« Chuén bi Budi 9: cac thao tac tinh téng gia tri giao dich nhw 8.3a sé dwoc tw déong cap nhat vao
CustomerStats bang trigger.

Thwe hanh trén Windows: dwng JOIN bang giao dién va doc ké
hoach thwc thi

1. Dwng JOIN bang Query Designer. Trong ct¥a s6 truy van tréng, chon menu Query — Design Query in
Editor... (hoac Ctrl+Shift+Q):

1. Hop Add Table hién ra: chon Customers va Accounts , bAm Add, réi Close.

2. SSMS tw néi hai bang theo khoéa ngoai (dwdng ndi gitka customer_id hai bén). Tick cac cot muén lay:
full_name , account_no, balance .

3. Xem cau |énh sinh & khung dwéi, bAm OK dé chép vao ctra s6 truy van, chay bang F5.

4. Nhép dbi vao biéu twong gitka dworng nbi dé doi kiéu JOIN (Select all rows from Customers twong duwong
LEFT JOIN ).

Query Designer gitp ban hinh dung, nhwng cau 1&énh sinh ra thwdng dai; hay tap viét tay lai gon gang va dat bi
danh bang (c, a).

2. Kiém tra sé dong trwéc va sau JOIN. M6t 16i hay gép: JOIN 1am nhan dong. Hay ddi chiéu:

SELECT COUNT(x) AS so_khach_hang FROM Customers;

SELECT COUNT (%) AS so_dong_join

FROM Customers c

INNER JOIN Accounts a ON a.customer_id = c.customer_id;
SELECT COUNT(x) AS so_dong_left_join

FROM Customers c

LEFT JOIN Accounts a ON a.customer_id = c.customer_id;

LEFT JOIN khéng bao gi¢ it dong hon bang bén trai; chénh l&ch gitta INNER va LEFT chinh |a sé khach hang
chwa co tai khoan.

3. Xem ké hoach thwc thi cia mét JOIN.

1. Nhan Ctrl+M (Include Actual Execution Plan).
2. Chay:

SELECT c.full_name, SUM(a.balance) AS tong_so_du

FROM Customers c

INNER JOIN Accounts a ON a.customer_id = c.customer_id
GROUP BY c.full_name

ORDER BY tong_so_du DESC;

3. M& tab Execution Plan, doc tlr phai sang trai. Tim cac hop Nested Loops, Hash Match hoac Merge Join:
dé 1a cach SQL Server thwe hién JOIN. Di chudt vao mii tén dé xem sb dong thuc té.



4. T4t ké hoach béng Ctrl+M lan niva khi khéng can.

4. Self Join (khach hang dwec gi&i thiéu). Chay thi roi so véi hinh so' d6 & Bubi 7:

SELECT kh.customer_id, kh.full_name, gt.full_name AS nguoi_gioi_thieu

FROM Customers kh
LEFT JOIN Customers gt ON gt.customer_id = kh.referrer_id

WHERE kh.referrer_id IS NOT NULL
ORDER BY kh.customer_id;

Vé&i MySQL Workbench: chudt phai két qua hodc dung nat Visual Explain trén thanh cong cu dé xem ké hoach;
FULL OUTER JOIN khong cé sdn, thay bang UNION cla hai LEFT JOIN .

Tw kiém tra: dung lai bai 8.2 (khach hang chwa cé giao dich) bdng Query Designer, tw viét lai gon, réi ndp trén
Codelab.



Budi 9 — Stored Procedure & Trigger (co’ ban) Vé myc luc

Dén gi® chling ta m&i chi gé tirng cau Iénh rdi bAm chay. O cong ty chirng khoan, rat nhiéu thao tac I&p di lap lai
méi ngay: tinh tdng tai san khach hang, khda tai khoan ngt déng, cap nhat sé liéu théng ké sau mdi phién khdp
I&énh, ghi vét méi 1an déi trang thai khach hang dé phuc vu kiém toan... Budi nay hoc cach déng goéi cac cau lénh
thanh Stored Procedure (goi khi can) va Trigger (tw chay khi c6 sw kién), @& moi ngwoi trong phong dung chung
mot quy trinh chuén thay vi méi nguwoi tw viét mot kiéu.

Lwu y: Budi nay ding bo dir liéu hnx_securities da gi¢i thiéu & Bubi 1 (xem lai so' d6 bang & muc "B6 di
liéu mAu ctia khoa hoc"). Hai bang CustomerStats (thdng ké giao dich theo khach hang) va AuditLog (nhat
ky doi trang thai khach hang) dwoc thiét ké riéng cho budi hém nay. Ngay "hém nay" ctia bd dir liéu la cb
dinh: 2026-09-25.

Muc tiéu buoéi hoc
Sau budi nay ban c6 thé:

« Giai thich Stored Procedure la gi va néu 4 lgi ich: tai str dung, bdo mat, hiéu nang, kiém soat.

« Viét procedure cé tham s6 INPUT/OUTPUT, bién cuc bd ( DECLARE ), diéu khién lubng IF / CASE /
WHILE , trd két qua bdng SELECT , OUTPUT va RETURN trén SQL Server va MySQL.

« Goi procedure ( EXEC / CALL ), x(r ly két qua tra vé va viét procedure thay déi div liéu ( UPDATE ) an toan véi
@@ROWCOUNT / ROW_COUNT() .

o Phan biét trigger BEFORE / AFTER / INSTEAD OF ,dung NEW/ OLD (MySQL)va inserted / deleted
(SQL Server, xtr ly theo tap dong).

« Xay dung trigger cap nhat s6 liéu thbng ké ( CustomerStats ) va ghi nhat ky kiém toan ( AuditLog ).

« Quyét dinh khi nao nén dat logic trong Stored Procedure/Trigger, khi ndo dé& & code trng dung; biét cach
quan ly version, kiém thi, tai liéu héa.

Ban do budi hoc

Budi hoc 180 phut, khodng 34% ly thuyét + demo va 66% thwc hanh. M&i phan ly thuyét déu két thic bang maot
khung Thwe hanh ngay tai ché: hoc dén dau lam dén dé.



Phan  Noéidung Hinh thirc Th&i lwong

goiy
1 Stored Procedure la gi? Lgi ich, cl phap co ban Ly thuyét + demo 8 phut
2 Viét Stored Procedure: tham sb, bién, IF / CASE / WHILE , Ly thuyét + demo 16 phut
RETURN va SELECT
Thwe hanh bai 9.1 (5 bai, gébm chiva bai) Thwc hanh 43 phut
3 Goi procedure, xt ly k&t qua tra v&, procedure c6 UPDATE Ly thuyét + demo 6 phut
Thwe hanh bai 9.2 (3 bai, gdm chiva bai) Thwc hanh 31 phut
4 Trigger la gi? Sw kién, thoi didm, NEW / OLD va Ly thuyét + demo 8 phut
inserted / deleted
5 Viét Trigger: AFTER INSERT / UPDATE / DELETE, Ly thuyét + demo 12 phut
BEFORE, INSTEAD OF
Thwe hanh bai 9.3 (4 bai, gébm chiva bai) Thwc hanh 45 phat
6 Best Practices: khi nao dung SP/Trigger, version, test, tai Thao luan 11 phut
lieu
Téng Ly thuyét + demo ~61 phut, thuc 180 phut

hanh ~119 phut (66%)

1. Stored Procedure la gi?

Stored Procedure (SP, thu tuc lwu triv) Ia mét tap hop cac cau Iénh SQL dwgc dat tén va lwu ngay trong co’ s&
dir liéu. Mubn chay, ta chi cin goi tén (kém tham sb néu c6), thay vi gé lai toan bd cau Iénh.

Vi du nghiép vu: thay vi méi cudi thang ban tw viét 15 dong SQL dé "ting I4i cho khach VIP", ban viét mét
lan, dattén sp_BoostVipBalance , rdi moi nguwdi trong phong chi can EXEC sp_BoostVipBalance 2.5 .



1.1. Loiich

Leiich Giai thich

Taistrdung  Viét mot 1an, goi & nhiéu noi (bdo cdo, trng dung,

job dém)

Bao mat Cép quyén EXECUTE trén SP ma khéng cap
quyén doc/ghi trwc tiép Ién bang

Hiéu nang Server phan tich (bién dich) s&n, dung lai k& hoach
thue thi; giam lwu lwong mang vi chi gtri tén SP +
tham s6

Kiém soat / Quy tac nghiép vu ndm mot chd; stka mét noi la

nhét quan moi noi cling dbi

1.2. Cu phap co ban

Hai hé quan tri ctia khoéa hoc dung cu phap khac nhau. SQL Server (T-SQL) la cong cu chinh, MySQL la phwong

an th hai.

SQL Server

CREATE PROCEDURE ten_procedure
@tham_sol KIEU_DU_LIEU,
@tham_so2 KIEU_DU_LIEU = gia_tri_mac_dinh,
@ket_qua KIEU_DU_LIEU OUTPUT
AS
BEGIN
SET NOCOUNT ON;
—— cdc cau lénh SQL
END

MySQL

DELIMITER //

CREATE PROCEDURE ten_procedure(
IN p_tham_sol KIEU_DU_LIEU,
OUT p_ket_qua KIEU_DU_LIEU

)

BEGIN

—— cdc cau lénh SQL, mdi céu két thic béng dau 5

END //
DELIMITER ;

Vi du trong céng ty chirng khoan

Cung mét SP tinh tdng tai san cho bao céo tudn va
man hinh tra ctu

Nhan vién cham séc khach hang goi dwoc SP déi
trang thai nhung khong UPDATE tw do bang
Customers

ng dung gtvi EXEC sp_TopCustomers 10 thay vi
moét cau SQL dai

Quy t&c "VIP = giao dich tlr 200 triéu" nam trong SP,
khéng rai rac trong nhiéu ¢ng dung

—— khéng in "n rows affected", gon két quad tra vé

Vi sao MySQL can DELIMITER ? Trong than procedure cé nhiéu du ; , nhung client hiéu ; la "két thuc cau
lénh, gtvi di ngay". Lénh DELIMITER // b&o cho clienttam coi // m&ila dau két thic, dé& ca khéi CREATE



PROCEDURE ...

SQL Server

GO

CREATE ...

CREATE PROCEDURE sp_Hello AS

BEGIN

SELECT 'Xin chao' AS loi_chao;

END
GO

EXEC sp_Hello;

MySQL

DELIMITER //
CREATE PROCEDURE sp_Hello()

BEGIN

SELECT 'Xin chao' AS loi_chao;

END //

DELIMITER ;

’

CALL sp_Hello();

END dwoc gli di nguyén ven; cudi cung tra lai DELIMITER ; .

Canh bao: v&i SQL Server trén Codelab, script c6 CREATE PROCEDURE / CREATE TRIGGER / CREATE
FUNCTION / CREATE VIEW phai bat ddu bang mét dong GO , va cac khdi cach nhau bédng GO . Ly do:

bat budc 14 cau dau tién caa batch, ma hé thédng chdm tw chén SET NOCOUNT ON; vao trwdc
script cGia ban. GO khéng phai T-SQL ma Ia I1énh cla cong cu (SSMS, sqlemd) bao "két thic mét batch, gl
di". Quén GO la 16i s6 mot khi lam bai ctia budi nay.

Ca hai cho mét dong két qua Xin chao . BAm Chay thir dé tw kiém tra.

1.3. Stra, x6a va liét ké procedure

Viéc

Tao moi
hodac thay
thé

Xoa

SQL Server

CREATE OR ALTER PROCEDURE ... (SQL
Server 2016 SP1+) hoac ALTER PROCEDURE

DROP PROCEDURE sp_Hello;

SELECT name FROM sys.procedures;

MySQL

DROP PROCEDURE IF EXISTS p; roi CREATE PROCEDURE
[

DROP PROCEDURE sp_Hello;

SELECT ROUTINE_NAME FROM
INFORMATION_SCHEMA.ROUTINES WHERE ROUTINE_SCHEMA =
DATABASE() ;



Meo: tranh tién t& sp_ trong dw &n that trén SQL Server (SQL Server tim SP sp_... trong database
master trwdc nén hoi cham va dé trung véi SP hé thdng); nhiéu nhém dung usp_ (user stored procedure)
hodc proc_ . Trong khoéa hoc ta van ding sp_ cho dé nhan biét va dung vai tén bai tap.

2. Viét Stored Procedure

2.1. Procedure dau tién: mot tham sé INPUT
Bai toan: l1ay khach hang theo thanh phé.

SQL Server

GO
CREATE PROCEDURE sp_CustomersByCity @city NVARCHAR(30)
AS
BEGIN
SET NOCOUNT ON;
SELECT customer_id, full_name, status
FROM Customers
WHERE city = @city
ORDER BY customer_id;
END
GO
EXEC sp_CustomersByCity 'Da Nang';

MySQL

DELIMITER //
CREATE PROCEDURE sp_CustomersByCity(IN p_city VARCHAR(30))
BEGIN
SELECT customer_id, full_name, status
FROM Customers
WHERE city = p_city
ORDER BY customer_id;
END //
DELIMITER ;
CALL sp_CustomersByCity('Da Nang');

Két qua trén bo dir lieu mau:



customer_id full_name status

2 Tran Thi Binh ACTIVE
6 Vu Thi Hoa ACTIVE
15 Vo Van Tuan ACTIVE
21 Truong Van Bao ACTIVE
27 Vu Van Kien ACTIVE

SQL Server vs MySQL: tén tham s6 T-SQL luén c6 @ dirng trwdc; MySQL khdng c6 @ va moi ngwdi quen
thém tién té6 p_ (hodc in_ ) d& khéng trung tén cot. Néu tham sb tén city trung cot city , MySQL sé
hiéu 1a cot va cdu WHERE city = city dung véi moi dong!

2.2. Tham s6 INPUT va OUTPUT

« INPUT (méc dinh): gia tri truyén vao procedure.
« OUTPUT: procedure tra gia tri ra qua tham sé dé noi goi dung tiép (chi trd dwoc 1 gia tri/tham sé, khac voi
SELECT trad cd mét bang).

SQL Server (thém tir khéa OUTPUT & ca luc khai bao 1an luc goi):

GO
CREATE PROCEDURE sp_CountActiveAccounts @customer_id INT, @n INT OUTPUT
AS
BEGIN
SET NOCOUNT ON;
SELECT @n = COUNT(x) FROM Accounts
WHERE customer_id = @customer_id AND status = 'ACTIVE';
END
GO
DECLARE @n INT;
EXEC sp_CountActiveAccounts 2, @n OUTPUT;
SELECT @n AS active_accounts;

MySQL ( IN / OUT / INOUT viét ngay trwéc tén tham sé; goi bang bién phién @n ):

DELIMITER //
CREATE PROCEDURE sp_CountActiveAccounts(IN p_customer_id INT, OUT p_n INT)
BEGIN
SELECT COUNT(x) INTO p_n FROM Accounts
WHERE customer_id = p_customer_id AND status = 'ACTIVE';
END //
DELIMITER ;
CALL sp_CountActiveAccounts(2, @n);
SELECT @n AS active_accounts;



Khach hang sb 2 c6 3 tai khoan ACTIVE nénkétquala 3.

Tham s6 Vai tro T-SQL MySQL

Dau vao Noi goi truyén gia tri vao @ INT IN p_x INT
Dau ra Procedure gan, noi goi doc @x INT OUTPUT OUT p_x INT
Vao rdira Truyén vao, procedure sira, doc lai @x INT OUTPUT INOUT p_x INT

Canh bao: quén OUTPUT khi goi trong T-SQL thi bién nhan vé van NULL . Ngoai ra tinh "tdng" béng
SUM() ma khach hang khéng cé dong nao cho két qud NULL , phdi boc COALESCE(SUM(...), @) . Bai
9.1b kiém tra dung bay nay (khach hang 4 chi co tai khodn déng, khach hang 10 khéng c6 tai khoan).

2.3. Bién cuc bdé (DECLARE)

Bién gitr gia tri trung gian trong procedure.

SQL Server MySQL
Khai DECLARE @total DECIMAL(18,2); (dété’bét DECLARE v_total DECIMAL(18,2) DEFAULT 0; (phaidat
bao c dau, cé thd ganngay = 0 ) ngay dau khéi BEGIN , trwdc cac cau 1énh khac)
Gan SET @total = 10; hoac SELECT @total = SET v_total = 10; hoac SELECT SUM(...) INTO
gia tri SUM(...) FROM ...; v_total FROM ...;

Lwu y: bay quen thudc ctia MySQL 1a nham bién cuc bé ( DECLARE , khdng ¢ @ , chi sdng trong
procedure) v&i bién phién ( @ten , sbng subt két néi). Trong than procedure hay dung bién cuc bo; bién
phién @x chi dung & noi goi d& nhan tham sé 0UT .

2.4. Diéu khién luéng: IF, CASE, WHILE, "FOR"

IF ... ELSE — vi du phan murc theo sb tai khoan dang hoat déng cla khach hang:

SQL Server



GO

CREATE PROCEDURE sp_AccountLevel @customer_id INT, @level NVARCHAR(20) OUTPUT
AS

BEGIN

SET NOCOUNT ON;
DECLARE @n INT = (SELECT COUNT(x) FROM Accounts WHERE customer_id = @customer_id AND
status = '"ACTIVE');

IF @n >= 3
SET @level = 'NHIEU TAI KHOAN';
ELSE IF @n >= 1
SET @level
ELSE
SET @level

'CO TAI KHOAN';

'"CHUA CO TAI KHOAN';
END

GO

DECLARE @lv NVARCHAR(20);

EXEC sp_AccountLevel 2, @lv OUTPUT;
SELECT @lv AS muc;

MySQL (dung IF ... THEN ... ELSEIF ... ELSE ... END IF; , chidung dwoc bén trong
procedure/trigger/function)

DELIMITER //
CREATE PROCEDURE sp_AccountLevel(IN p_customer_id INT, OUT p_level VARCHAR(20))
BEGIN

DECLARE v_n INT DEFAULT 0;

SELECT COUNT(x) INTO v_n FROM Accounts WHERE customer_id = p_customer_id AND status =
"ACTIVE';

IF v_n >= 3 THEN
SET p_level = 'NHIEU TAI KHOAN';
ELSEIF v_n >= 1 THEN
SET p_level = 'CO TAI KHOAN';
ELSE
SET p_level = 'CHUA CO TAI KHOAN';
END IF;
END //
DELIMITER ;
CALL sp_AccountLevel(2, @lv);
SELECT @lv AS muc;

Dbisd 2 thanh 10 (khach hang chwa cé tai khodn) dé thdy nhanh ELSE . Khéi nhiéu lénh trong T-SQL dung cap
BEGIN ... END .

CASE c6 hai dang: biéu thirc CASE trong SELECT (da hoc & Budi 4, dung dwoc & ca hai hé) va cau lénh CASE
trong procedure (chi MySQL):



—— MySQL: cédu lénh CASE trong procedure

CASE
WHEN v_total >= 1000000000 THEN SET p_tier = 'VIP';
WHEN v_total >= 100000000 THEN SET p_tier 'STANDARD ' ;
ELSE SET p_tier = 'BASIC';

END CASE;

V&i T-SQL, trong procedure hay dung IF...ELSE hodc gan bang biéu thirc: SET @tier = CASE WHEN @total
>= 1000000000 THEN 'VIP' WHEN @total >= 100000000 THEN 'STANDARD' ELSE 'BASIC' END;

WHILE — I&p khi diéu kién con dung. Vi du céng cac sb tir 1 dén n:

SQL Server

DECLARE @i INT = 1, @sum INT = 0, @n INT = 5;
WHILE @i <= @n
BEGIN
SET @sum = @sum + @i;
SET @i = @1 + 1;
END
SELECT @sum AS tong;

MySQL (vong lap chi chay dwoc bén trong procedure)

DELIMITER //
CREATE PROCEDURE sp_SumTo(IN p_n INT, OUT p_sum INT)
BEGIN
DECLARE i INT DEFAULT 1;
SET p_sum = 0;
WHILE i <= p_n DO
SET p_sum = p_sum + 1ij;
SET i =1 + 1;
END WHILE;
END //
DELIMITER ;
CALL sp_SumTo(5, @s);
SELECT @s AS tong;

Cahaicho 15 (tdbng1+2+3+4+5).

"FOR": ca T-SQL I4n MySQL khéng cé vong FOR i = 1 T0O n.Ta mé phéng bédng WHILE (tdng bién dém thi
cbéng), hoac trong MySQL dung LOOP ... LEAVE nhan / REPEAT ... UNTIL:



—— MySQL: LOOP véi nhén, thoat béng LEAVE (thay cho WHILE ¢& trén)
loop_label: LOOP

IF i > p_n THEN LEAVE loop_label; END IF;

SET p_sum = p_sum + 1i;

SET i =1 + 1;
END LOOP;

Canh bao: SQL |4 ngdn ng thao tac tap hop. Néu ban viét WHILE dé duyét tirng khach hang rdéi UPDATE
trng dong, thwdng cham hon nhiéu lan moét cAu UPDATE ... WHERE duy nhat. Chi dung vong lap khi that
sw can x ly tudn tw (bai 9.1e 1a vi du mang tinh luyén ct phap).

2.5. RETURN va SELECT trong Procedure: ba cach "tra két qua"

Cach Tra gi SQL Server MySQL

Result set ( SELECT Céa moét bang div Co Cé

cudi procedure) liéu

Tham sé Vai gia trj don Co Co

OUTPUT/OUT

RETURN gia tri Ma trang thai RETURN @; — nhén RETURN khéng mang gia tri trong procedure
nguyén (thanh bang EXEC @rc = (chi duing trong FUNCTION); thoat sém béng
cong = 0) SP_X «xs LEAVE nhan

Vi du T-SQL dung RETURN dé thoat sém va trd ma: @ néu khach hang tén tai, 1 néu khéng.

GO

CREATE PROCEDURE sp_CheckCustomer @customer_id INT

AS

BEGIN
SET NOCOUNT ON;
IF NOT EXISTS (SELECT 1 FROM Customers WHERE customer_id = @customer_id)

RETURN 1; —— thodt sém: khéng tim théy

RETURN 0; —— thanh cbéng

END

GO

DECLARE @rc INT;

EXEC @rc = sp_CheckCustomer 9999;

SELECT @rc AS return_code;

Két qud return_code = 1 vi khach hang 9999 khong ton tai; d6i thanh EXEC @rc = sp_CheckCustomer 2; sé&
duwoc 0 .

MySQL thoat sém khai procedure bang cach gan nhan cho khdi BEGIN...END rdi LEAVE :



DELIMITER //
CREATE PROCEDURE sp_CheckCustomer(IN p_customer_id INT, OUT p_rc INT)
main_block: BEGIN
SET p_rc = 0;
IF NOT EXISTS (SELECT 1 FROM Customers WHERE customer_id = p_customer_id) THEN
SET p_rc = 1;
LEAVE main_block; —— thoat sém, gibng RETURN cla T-SQL
END IF;
END //
DELIMITER ;
CALL sp_CheckCustomer(9999, @rc);
SELECT @rc AS return_code;

Lwu y: ma RETURN cuta T-SQL chi la s6 nguyén dé bao trang thai (quy wéc: 0 = thanh cong). Mubn tra div
liéu thi ding OUTPUT hodc SELECT , dirng lam dung RETURN dé tra s liéu nghiép vu.

Thwe hanh: Vira hoc xong tham s6 INPUT/OUTPUT, bién cuc bd, IF / CASE / WHILE va cach tra két qua,
hay lam bai 9.1 dé tw viét 5 procedure: liét ké khach hang theo loai, tinh téng tai sdn qua tham s6 OUTPUT,
l4y TOP N, phan hang bang bién + IF ,vakh&itao CustomerStats bang vonglap WHILE . Nhé dong GO
(SQL Server) va DELIMITER // (MySQL).

« Bai 9.1 — SP |4y danh sach khach hang theo loai (d6 khé: dé)

« Bai 9.1 — SP tinh tdng tai san khach hang (tham s6 OUTPUT) (d6 kho: dé)

« Bai 9.1 — SP lay TOP N khach hang giau nhét (d6 kho: trung binh)

« Bai 9.1 — SP phan hang tai san (bién, IF/CASE) (d6 kho: trung binh)

 Bai 9.1 — SP kh&i tao CustomerStats bang vong 1&p WHILE (d6 kho: trung binh)

3. Goi Stored Procedure

Viét xong procedure |& m&i mét nira; noi goi phai truyén ding tham sé va doc dung loai két qua.

SQL Server MySQL
Khéng tham sb EXEC sp_InitCustomerStats; CALL sp_InitCustomerStats();
C6 tham s6 (theo ther EXEC sp_CustomersByCity 'Da Nang'; CALL sp_CustomersByCity('Da
tw) Nang');
Theo tén tham sb EXEC sp_CustomersByCity @city = 'Da Nang'; (khéng hd trg — truyén theo thi tw)
Tham sb OUTPUT EXEC sp 2, @n OUTPUT; CALL sp(2, @n);
Tham sé c6 gia tri CREATE PROCEDURE sp_Top @ INT = 3 ... roi (khéng hb tro gia tri méc dinh cho tham
mac dinh EXEC sp_Top; sb)

Vi du gia tri m&c dinh (chi T-SQL): goi khéng truyén tham sb thi @n lay giatri 3.



GO
CREATE PROCEDURE sp_RecentCustomers @n INT = 3

AS
BEGIN
SET NOCOUNT ON;
SELECT TOP (@n) customer_id, full_name, created_date
FROM Customers
ORDER BY created_date DESC, customer_id;
END
GO

EXEC sp_RecentCustomers;

3.1. Xtr ly két qua tra vé

1. Result set dén truc tiép (rng dung/SSMS. Néu can x& ly tiép ngay trong SQL Server, hirng vao bang tam

bang INSERT ... EXEC :
GO
CREATE PROCEDURE sp_RecentCustomers @n INT = 3
AS
BEGIN
SET NOCOUNT ON;
SELECT TOP (@n) customer_id, full_name, created_date
FROM Customers
ORDER BY created_date DESC, customer_id;
END
GO
CREATE TABLE #r (customer_id INT, full_name NVARCHAR(120), created_date DATE);
INSERT INTO #r EXEC sp_RecentCustomers @n = 2; — hitng két qua cha SP vao bang tam

SELECT COUNT (%) AS so_dong_hung_duoc FROM #r;

2. OUTPUT / OUT doc twr bién ( @n ).
3. M3 RETURN (T-SQL) doc bdng EXEC @rc = ...

SQL Server vs MySQL: MySQL khong cé6 INSERT ... CALL . Né&u can dung két qua trong SQL, hay dé
procedure ghi vao bang tam/bang that, hoac dung FUNCTION / VIEW thay cho procedure.

Xem lai ma ngudn procedure: SQL Server EXEC sp_helptext 'sp_CustomersByCity'; (ho&c SSMS:
Programmability — Stored Procedures — Modify). MySQL SHOW CREATE PROCEDURE sp_CustomersByCity; .

3.2. Procedure c6 ghi dir liéu (UPDATE)

Procedure thuwéng dung dé ghi div liéu theo mét quy trinh nghiép vu nhiéu buéc. Vi du don gidn: déng bang
(chuyén CLOSED ) c4c tai khodn ACTIVE cla moét khach hang va tré vé sé tai khoan da déi. S6 dong bi &nh
hudng: SQL Server @@ROWCOUNT (doc ngay sau cau lénh, cau lénh ké tiép sé ghi d&); MySQL ROW_COUNT() .



SQL Server

GO
CREATE PROCEDURE sp_FreezeCustomerAccounts @customer_id INT, @affected INT OUTPUT
AS
BEGIN
SET NOCOUNT ON;
UPDATE Accounts SET status = 'CLOSED'
WHERE customer_id = @customer_id AND status = 'ACTIVE';
SET @affected = @@ROWCOUNT; —— sb dong vira bi UPDATE
END
GO
DECLARE @a INT;
EXEC sp_FreezeCustomerAccounts 2, @a OUTPUT;
SELECT @a AS so_tai_khoan_da_dong;

MySQL

DELIMITER //
CREATE PROCEDURE sp_FreezeCustomerAccounts(IN p_customer_id INT, OUT p_affected INT)
BEGIN
UPDATE Accounts SET status = 'CLOSED'
WHERE customer_id = p_customer_id AND status = 'ACTIVE';
SET p_affected = ROW_COUNT(); —— sb dong vira bi UPDATE
END //
DELIMITER ;
CALL sp_FreezeCustomerAccounts(2, @a);
SELECT @a AS so_tai_khoan_da_dong;

Khach hang 2 c6 3 tai khodn ACTIVE nén so_tai_khoan_da_dong = 3 . Goilan th& hai s& dwoc @ (khdng con
tai khodn ndo ACTIVE dé dbi): day chinh la cach procedure béo cho noi goi biét "da lam dworc gi".

Canh bao: vi thay dbi di¥ liéu, hdy lubn WHERE chét va thir trén dir liéu test truéc. M6t UPDATE  thiéu
WHERE trong procedure sé& stra ca bang méi lan ai d6 goi. Hay kiém tra tham sé hop 1é (trang thai thudc
danh sach cho phép, khach hang cé ton tai) trwéc khi ghi.

Thwe hanh: Vira hoc xong cach viét procedure c6 UPDATE va |4y s6 dong bi anh huwéng, hay lam bai 9.2:
ddi trang thai khach hang c6 kiém tra hop 18, tdng sé dw cho khach VIP theo ty I&, va khéa khach hang "ngt
dong" kém tham s OUTPUT bdo sb dong da déi.

« Bai 9.2 — SP cap nhat trang thai khach hang (dé kho: dé)
« Bai 9.2 — SP ting sb dw cho khach hang VIP theo ty & (d6 kho: trung binh)
« Bai 9.2 — SP khoa khach hang ngd déng (OUTPUT sb dong &nh hwéng) (d6 kho: kho)




4. Trigger la gi?

Trigger (bd kich hoat) |a mot khéi 1énh SQL tw déng chay khi c6 sw kién INSERT , UPDATE ho&c DELETE xay
ra trén mot bang. Ban khéng goi né bang tay va né gan véi mét bang cu thé. Khac biét cét 16i véi procedure:
procedure "goi thi chay", trigger "cé sy kién thi chay".

Hinh dwéi minh hoa ludng ctia mét trigger ghi nhat ky kiém toan: nguwdi dung chi thwe hién mét cau
INSERT / UPDATE / DELETE , con viéc ghi AuditlLog dwoc database tw ddéng lam ngay sau doé.

Hinh minh hoa: Lubng chay cta Trigger (xem hinh déng trén trang bai gidng truc tuyén).

Cach doc hinh: bat dau tir cau I&énh ctia ngwdi dung & bén trai, sw kién xay ra trén bang gbc kich hoat trigger,
trigger chay cuing transaction véi cau Iénh gc va ghi thém dong vao bang nhat ky. Néu cau lénh géc bi hoan

nguyén ( ROLLBACK ) thi phan trigger da lam ciing bi hoan nguyén theo.

4.1. ng dung dién hinh

« Cap nhat tw dong dir liéu phai sinh: mdi khi thém giao dich khép lénh thi cong don vao CustomerStats .

« Audit log (nhat ky kiém toan): ai dbi trang thai khach hang, t gi sang gi. Quy dinh clia cong ty ching
khoan vé truy vét bat budc phai co.

« Kiém tra div liéu: chan sb dw am, chuén héa email trwdc khi lwu.

4.2. Thé&i diém kich hoat: BEFORE / AFTER / INSTEAD OF

Loai Chay khi nao MySQL SQL Server
BEFORE Trwéce khi ghi dong vao bang; cé thé Co6 ( BEFORE Khéng cé

stra gia tri sap ghi hoéc tir chéi INSERT/UPDATE/DELETE )
AFTER Sau khi dong da dwoc ghi Co Co6 ( AFTER hodc FOR)
INSTEAD Thay thé hoan toan thao tac gbc Khéng co Cé (thwong dung trén VIEW
OF hodc dé& "x6a mém")

SQL Server vs MySQL: diém khac biét I&n nhat 1a T-SQL khéng c6 BEFORE trigger. Mudn "kiém tra truwéc
khi ghi" trong SQL Server ban dung INSTEAD OF (tw viétlénh ghi) hodc AFTER rdi ROLLBACK / THROW dé
hay. Vi vay céc bai tap ctia budi nay dung AFTER cho ca hai hé dé két qua gibng nhau.



4.3. Truy cap "dong méi / dong ci™: NEW/OLD va inserted/deleted

MySQL SQL Server
Don vi chay Méi dong ( FOR EACH ROW ): trigger chay N 1an Mai cau lénh: trigger chay mét 1an cho ca
néu cau lénh cham N dong tap dong bi anh hwdng
Dong ma&i NEW. cot Bang &0 inserted (co thé nhiéu dong)
(INSERT/UPDATE)
Dong ci OLD. cot Bang &0 deleted (co thé nhiéu dong)
(UPDATE/DELETE)
Sw kién MySQL SQL Server
INSERT chico NEW chico inserted
DELETE chico OLD chico deleted
UPDATE OLD (cl)va NEW (m&i) deleted (c)va inserted (mdi), ghép bang khéa chinh

Canh bao: bay I&n nhét khi chuyén tr MySQL sang T-SQL la trigger T-SQL chay mét 1an cho ca tap dong.

DPwng viét nhw thé inserted ludn c6 dung 1 dong ( DECLARE @id = (SELECT customer_id FROM

inserted) childy mot dong ngau nhién, bd sét cac dong con lai). Hay ludn viét theo kiéu tap hop: UPDATE
. FROM ... JOIN inserted, INSERT ... SELECT ... FROM inserted .

5. Viét Trigger

5.1. AFTER INSERT: tw tao dong thong ké cho khach hang méi

Mbi khach hang can ding mét dong trong CustomerStats . Thay vi nhac ngudi nhap liéu, dé trigger tw 1am.

SQL Server



GO
CREATE TRIGGER trg_Customers_AfterInsert ON Customers
AFTER INSERT
AS
BEGIN
SET NOCOUNT ON;
INSERT INTO CustomerStats (customer_id, total_trade_value, trade_count)
SELECT customer_id, 0, @ FROM inserted; — xtr ly duoc nhiéu khéch hang cung ldc
END

GO

INSERT INTO Customers (customer_id, customer_code, full_name, customer_type, city, email,
status, created_date)

VALUES (101, 'KH900001', 'Nguyen Test Mot', 'INDIVIDUAL', 'Ha Noi', 'testl@example.com',
'NEW', '2026-09-25'),

(102, 'KH900002', 'Nguyen Test Hai', 'INDIVIDUAL', 'Ha Noi', 'test2@example.com',

'NEW', '2026-09-25');

SELECT customer_id, total_trade_value, trade_count FROM CustomerStats WHERE customer_id >
100 ORDER BY customer_id;

MySQL

DELIMITER //

CREATE TRIGGER trg_Customers_AfterInsert AFTER INSERT ON Customers

FOR EACH ROW

BEGIN
INSERT INTO CustomerStats (customer_id, total_trade_value, trade_count)
VALUES (NEW.customer_id, 0, 0);

END //

DELIMITER ;

INSERT INTO Customers (customer_id, customer_code, full_name, customer_type, city, email,
status, created_date)

VALUES (101, 'KH900001', 'Nguyen Test Mot', 'INDIVIDUAL', 'Ha Noi', 'testl@example.com',
'NEW', '2026-09-25'),

(102, 'KH900002', 'Nguyen Test Hai', 'INDIVIDUAL', 'Ha Noi', 'test2@example.com',

'NEW', '2026-09-25');

SELECT customer_id, total_trade_value, trade_count FROM CustomerStats WHERE customer_id >
100 ORDER BY customer_id;

Két qua: hai dong théng ké 101 va 102 (gia tri 0.00 va 0) xuét hién tw dong du ta chwa hé INSERT vao
CustomerStats . Chu y: mét cdu INSERT thém hai khach hang; trigger MySQL chay hai lan (mi dong mét 1an),
trigger SQL Server chay mét lan va inserted chira ca hai dong.

5.2. AFTER INSERT / DELETE / UPDATE: giiv sé liéu théng ké déng bd

Day la n6i dung céac bai 9.3a, 9.3b, 9.3d. Dung chung mét y twdng: khach hang s& hivru giao dich dwoc xac dinh
quachuéiTTades.order_id - Orders.account_id - Accounts.customer_id .

Vi du y twéng khi thém giao dich (MySQL, méi dong moét 1an):



UPDATE CustomerStats
SET total_trade_value = total_trade_value + NEW.quantity * NEW.price,
trade_count trade_count + 1
WHERE customer_id = (SELECT a.customer_id
FROM Orders o JOIN Accounts a ON a.account_id = o.account_id
WHERE o.order_id = NEW.order_id);

V6&i T-SQL, trigger nhan ca tap inserted ; néu mot cau INSERT thém 2 giao dich ctia cing mot khach hang, phai
gom nhém ( GROUP BY customer_id ) truéc khi cdng, néu khdng chi mét trong hai dong dwoc cong (vi UPDATE
. FROM ... JOIN vd&inhiéu dong khép chi ap dung mét dong).

Két qué mong doi khi chén 3 giao dich (2 cia khach hang 22: 9.000.000 + 1.200.000; 1 ctia khach hang 40:
27.000.000):

customer_id total_trade_value trade_count Ghi chu
22 430725000.00 9 trwée d6 420.525.000 va 7 giao dich
40 27000000.00 1 trwée do 0 va 0 giao dich

V&i DELETE va UPDATE lam twong tw: khi xéa, triv di theo deleted / OLD ; khi stra khdi lwong hodc gia, cong
phan chénh léch (méi - cii) .

5.3. AFTER UPDATE: ghi AuditLog chi khi trang thai that sw ddi

Trigger AFTER UPDATE kich hoat cho moi cau UPDATE trén bang, ké& ca khi ban chi stra c6t city hay gan lai
dung gia tri cd. Vi vay phai so sanh gia tri moi voi ci:

—— SQL Server: chi nhirng dong co6 status dbi

INSERT INTO AuditLog (customer_id, old_status, new_status)
SELECT i.customer_id, d.status, i.status

FROM inserted i JOIN deleted d ON d.customer_id = i.customer_id
WHERE d.status <> i.status;

-— MySQL

IF OLD.status <> NEW.status THEN
INSERT INTO AuditlLog (customer_id, old_status, new_status)
VALUES (OLD.customer_id, OLD.status, NEW.status);

END IF;

Lwu y: néu cot c6 thé NULL , <> cho két qua NULL (khéng dung, khong sai) va bé sét thay dbi tiv/dén
NULL ; khi d6 dung NOT (OLD.x <=> NEW.x) trong MySQL ho&c ISNULL(d.x, '') <> ISNULL(i.x,
'') trong T-SQL. Cét status cula Customersla NOT NULL nén dung <> la dd. Cot changed_at cla
AuditLog c6 gia tri m&c dinh (thdi diém hién tai) nén khéng can dién; vi "thdi diém hién tai" thay di méi lan
chay, cac bai chdm tw déng khéng in cot nay.




5.4. BEFORE trigger (MySQL) va INSTEAD OF trigger (SQL Server)

Tbng hop bén co ché thweng gap trong outline va vi du nghiép vu twong ng:

Co' ché Dung dé Vi du

BEFORE INSERT (MySQL)  Chudn hoa di¥ liéu sap ghi Ddi email vé chiv thwerng, ma khach hang vé chir hoa
AFTER INSERT Cap nhat di¥ liéu phai sinh Tao dong CustomerStats , cong dén gia tri giao dich
BEFORE UPDATE (MySQL)  Tw chéidi liéu sai Chan s6 dw tai khoan am

AFTER UPDATE Ghi vét thay dbi Ghi AuditLog khi ddi trang thai

AFTER DELETE Trir s6 liéu, lwu bén sao dong bi xéa Trw gia tri giao dich bi hdy khdi CustomerStats

MySQL — BEFORE INSERT chuén héa di liéu trwéc khi ghi (gan vao NEW.cot ):

DELIMITER //
CREATE TRIGGER trg_Customers_BI BEFORE INSERT ON Customers FOR EACH ROW
BEGIN
SET NEW.email = LOWER(TRIM(NEW.email));
SET NEW.customer_code = UPPER(NEW.customer_code);
END //

DELIMITER ;

INSERT INTO Customers (customer_id, customer_code, full_name, customer_type, city, email,
status, created_date)

VALUES (101, 'kh900001', 'Nguyen Test Mot', 'INDIVIDUAL', 'Ha Noi', ' Test.User@Example.COM
', 'NEW', '2026-09-25');

SELECT customer_id, customer_code, email FROM Customers WHERE customer_id = 101;

Email ' Test.User@Example.COM ' dwoc lwu thanh test.user@example.com vama kh900001 thanh
KH900001 , du cau INSERT ghikhac.

MySQL — BEFORE UPDATE tir chdi di¥ liéu sai bang SIGNAL (gay I8i, cau lénh bi hay):

CREATE TRIGGER trg_Accounts_NoNegative BEFORE UPDATE ON Accounts FOR EACH ROW
BEGIN
IF NEW.balance < 0 THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'So du khong duoc am';
END IF;
END

Cau UPDATE Accounts SET balance = -1 ... séb&ol6i So du khong duoc am va khéng dong nao bi dbi.

SQL Server — INSTEAD OF DELETE: "x6a mém" khach hang (khéng cho xda that, chi danh ddu INACTIVE ):



GO

CREATE TRIGGER trg_Customers_SoftDelete ON Customers
INSTEAD OF DELETE

AS
BEGIN

SET NOCOUNT ON;

UPDATE c SET status =

"INACTIVE'

FROM Customers c JOIN deleted d ON d.customer_id = c.customer_id;

END
GO

DELETE FROM Customers WHERE customer_id = 10;
SELECT customer_id, status FROM Customers WHERE customer_id = 10;

Dong 10 INACTIVE van con trong bang: lénh DELETE da bi trigger thay thé bang UPDATE .

SQL Server — AFTER + ROLLBACK/THROW thay cho BEFORE kiém tra di liéu:

GO

CREATE TRIGGER trg_Accounts_NoNegative ON Accounts
AFTER UPDATE

AS
BEGIN

SET NOCOUNT ON;
IF EXISTS (SELECT 1 FROM inserted WHERE balance < 0)
BEGIN

ROLLBACK TRANSACTION;

—— hdy c& cédu UPDATE vira chay

THROW 50001, 'So du khong duoc am', 1;

END

END
GO

5.5. Quan ly trigger

Viéc
Ligt

ké

Xoa

Tam
tat

SQL Server

SELECT name FROM

sys.triggers;

DROP TRIGGER
trg_Customers_AfterInsert;

DISABLE TRIGGER trg_x ON

Customers;

MySQL

SELECT TRIGGER_NAME, EVENT_MANIPULATION, EVENT_OBJECT_TABLE,
ACTION_TIMING FROM INFORMATION_SCHEMA.TRIGGERS WHERE
TRIGGER_SCHEMA = DATABASE();

DROP TRIGGER trg_Customers_AfterInsert;

(khdng cd — phai xo6a va tao lai)



5.6. Sai lam thwong gap véi trigger

1. Dé quy / chubi trigger: trigger A ghi bang B, trigger ctia B lai ghi bang A... khé lwdng. MySQL cam trigger
stra chinh bang dang kich hoat né.

2. Trigger "ngam™: ngudi viét cdu INSERT khéng biét con co trigger chay nén khé gé 16i. Ludn tai liéu hoa.

3. Coi trigger chay 1 dong (T-SQL): nhw da canh bao & muc 4.3.

4. Viéc nang trong trigger: trigger chay trong cuing transaction véi thao tac gbc; x& ly cham sé lam cham moi
[énh dat/kh&p 1énh va gilr khda lau.

5. Import hang loat: nap 1 triéu dong kich hoat trigger 1 triéu 1an (MySQL). Can nhac tat trigger tam thoi
( DISABLE TRIGGER ) khi migrate, rdi tinh lai s liéu.

Thwc hanh: Vira hoc xong ca trigger AFTER INSERT / DELETE / UPDATE v&i NEW / OLD va

inserted / deleted , hdy lam bai 9.3: gitv CustomerStats ddng bd khi thém, xoéa, stra giao dich va ghi
AuditLog khi khach hang dbi trang thai. Hé théng chdm sé tw kich hoat trigger ctia ban bang cac 1énh DML
rdi so sanh div liéu, ké ca trwdng hop nhiéu dong trong mét cau Iénh.

» Bai 9.3 — Trigger cap nhat CustomerStats khi thém giao dich (d6 kho: trung binh)

» Bai 9.3 — Trigger cap nhat lai CustomerStats khi x6a giao dich (dd kho: trung binh)

« Bai 9.3 — Trigger ghi AuditLog khi ddi trang thai khach hang (dé khoé: trung binh)

« Bai 9.3 — Trigger AFTER UPDATE diéu chinh CustomerStats (NEW/OLD) (d6 khé: khé)

6. Best Practices

6.1. Khi nao dung Stored Procedure, khi nao dung Application Code?

Nén dat trong Stored Procedure / Trigger Nén dat trong code trng dung
Thao tac thuan div liéu, nhiéu bwéc, can chay sat CSDL Logic nghiép vu phtrc tap, nhiéu ré nhanh, can thw vién
(chuyén tién, déng phién, déi soat) ngoai (goi API, gtri mail, ma héa)

Quy tic bat budc moi hé théng phai tuan tha du aitruy cap  Logic hay thay ddi, can trién khai/rollback nhanh cting véi
(audit log) ban phat hanh phan mém

Can bao mat theo quyén EXECUTE (khéng cho truy cap Can unit test tw dong, CI/CD, debug dé& bang IDE
bang truc tiép)

X0 ly khdi lwong 16n ma chuyén div liéu ra (ng dung sé tén X ly phu thuéc trang thai phién ngwoi dung, giao dién
mang

Meo: nguyén tac thuc té 13 "thao tac dir liéu & database, quyét dinh nghiép vu phirc tap & (rng dung".
DPlrng nhdi toan bd nghiép vu vao procedure (kho test, khé dung chung hé quan tri khac, khé mé réng
ngang); nhwng ciing dirng dé (ng dung gl hang nghin cau SQL nhé méi thao tac.



6.2. Quan ly version, testing, documentation

« Version: lwu script CREATE PROCEDURE/TRIGGER trong Git (mét file/ddi twong), danh sb migration; khéng

stra truc tiép trén production bang tay. Dung CREATE OR ALTER (T-SQL) ho&c DROP ...

(MySQL) dé script chay lai nhiéu 1an duoc.

IF EXISTS

« Testing: chay procedure trén div liéu thir, kiém ca trwdng hop bién nhw budi nay: khach hang khéng c6é

tai khodn ( NULL ), ddng hang, tham sb khoéng hop 1&, sb dong bang 0. Viét script kiém thir: chuén bj di liéu,

goi, SELECT trang thai, so v&i ky vong. Dé chinh la cach cac bai chdm "verify" ctia Codelab hoat dong.

« Documentation: ghi chi dau procedure (muc dich, tham s6, gia tri tra v&, vi du goi, tac gid/ngay sra). Dat

tén nhat quan: sp_<Pong tir><Pbi tuong>, trg_<Bang>_<Thoi diém><5u kién> .

« Xt ly 1i: T-SQL ding TRY ...

CATCH , MySQL dung DECLARE ...

boc trong transaction (sé& hoc & Budi 10).
« Hiéu nang: dat SET NOCOUNT ON (T-SQL); khoéng viét SELECT * ; tranh con tré/vong lap khi cau 1&énh tap

hop lam dwoc.

Sai lam thwong gap

Sai l1am

SQL Server: quén dong GO trwéc
CREATE PROCEDURE/TRIGGER

MySQL: quén DELIMITER // (hodc
quén trd lai DELIMITER ; )

Quén OUTPUT khi goi (T-SQL)

Dat tén tham s MySQL trung tén cot

Tinh SUM() ma khdng cé dong nao

Doc @@ROWCOUNT sau khi da chay thém
Iénh khac

UPDATE trong procedure thiéu WHERE
ho&c khong kiém tra tham sé

Dung WHILE duyét tirng dong thay cho
mot cau tap hop

Trigger T-SQL gid dinh inserted chico
1 dong

Trigger AFTER UPDATE khodng so sanh

gia tri ci/maoi

Trigger ghi ngwoc Ién chinh bang hoac
goi vong tron

Hau qua

L&i "CREATE PROCEDURE must be
the only statement in the batch"

L&i ci phap ngay dong ; dau tién
trong than

Bién nhan vé& ludn NULL

WHERE city = city dung véimoi
dong

Trd NULL thay viO

Sé dong sai (bi ghi d&)

Stra c& bang méi lan goi

Cham hon hang chuc dén hang tram
1an

Bé sot cac dong con lai khi INSERT
nhiéu dong

Ghi log ¢ khi khéng c6 thay d

L&i (MySQL) hodc dé quy kho kiém
soat

HANDLER ; procedure ghi di¥ liéu nén

Cach dung

Bét d4u script bdng GO , ngén cac khi
bang GO

Bao khéi bang DELIMITER // ... END
// DELIMITER ;

EXEC sp 2, @n OUTPUT;

Thémtién td p_ cho tham sb, v_ cho
bién

COALESCE(SUM(...), @)

Gan ngay sau cau UPDATE : SET
@affected = @@ROWCOUNT;

WHERE chét, kiém tra tham sb hop lé
trwde khi ghi

Viét mot cau  UPDATE/INSERT ...
SELECT

Viét theo tap hop: JOIN inserted ,
GROUP BY trwdc khi cong

Sosanh OLD.x <> NEW.x / d.x <>

1o 3%

Thiét ké mot chiéu, tai liéu hoa moi
trigger



Tom tat

Chu dé
Stored Procedure

Tao / goi

Tham s6
Bién

Diéu khién
Tra két qua

Sé dong bi anh
hwéng

Trigger

Thoi diém

Best practice

Ghi nhé
Khéi Iénh dat tén, lwu trong CSDL; loi ich: tai st dung, bao mat, hiéu néng, kiém soat

T-SQL: GO + CREATE PROCEDURE ... AS BEGIN ... END / EXEC ; MySQL: DELIMITER // .../
CALL

INPUT mac dinh; OUTPUT (T-SQL: @x INT OUTPUT ; MySQL: OUT p_x INT )

DECLARE ; T-SQL gan béng SET / SELECT @ = ... ,MySQL SET / SELECT ... INTO
IF , CASE, WHILE ;khéngcd FOR (dung WHILE / LOOP / REPEAT )

Result set ( SELECT ), tham s OUTPUT, ma RETURN (chi T-SQL)

T-SQL @@ROWCOUNT ; MySQL ROW_COUNT()

Ty chay khi INSERT/UPDATE/DELETE; MySQL FOR EACH ROW + NEW / OLD ; SQL Server theo cau
Iénh + inserted / deleted

MySQL: BEFORE/AFTER; SQL Server: AFTER va INSTEAD OF (khéng c6 BEFORE)

Thao tac di liéu &@ CSDL, nghiép vu phtrc tap & trng dung; quan ly version, test ca trwong hop bién, tai
liéu hoa

Goi y mé rong

o Viét procedure sp_RecalcCustomerStats tinh lai toan bd CustomerStats t bdng Trades bang mot

cau lénh tap hop, dung dé ddi chiéu véi sbé liéu do trigger duy tri (phat hién léch).

o Thém cot updated_by vao AuditLog va ghi nguwdi thay dbi (T-SQL SUSER_SNAME () , MySQL
CURRENT_USER() ).

« Tim hiéu User-Defined Function (ham tra vé gia tri/lbdng dung ngay trong SELECT ) va khac biét v&i Stored

Procedure.

« Tim hiéu x ly 16i TRY ... CATCH (T-SQL)/ DECLARE ... HANDLER (MySQL), chuén bi cho phan
Transaction & Budi 10.

Bai tap thwc hanh cua budi

« Bai 9.1 — SP |4y danh sach khach hang theo loai (d6 khé: dé)

« Bai 9.1 — SP tinh tbng tai san khach hang (tham s6 OUTPUT) (d6 kho: dé)

« Bai 9.1 — SP l4y TOP N khach hang giau nhat (dé khé: trung binh)

 Bai 9.1 — SP phan hang tai san (bién, IF/CASE) (d6 khé: trung binh)

 Bai 9.1 — SP khéi tao CustomerStats bang vong I&p WHILE (d6 khé: trung binh)

« Bai 9.2 — SP cap nhat trang thai khach hang (d6 khé: dé)

« Bai 9.2 — SP tang sb dw cho khach hang VIP theo ty & (d6 kho: trung binh)

 Bai 9.2 — SP khoa khach hang ng ddng (OUTPUT s6 dong anh huéng) (do kho: khé)
« Bai 9.3 — Trigger cap nhat CustomerStats khi thém giao dich (dd kho: trung binh)



» Bai 9.3 — Trigger cap nhat lai CustomerStats khi x6a giao dich (d6 kho: trung binh)
« Bai 9.3 — Trigger ghi AuditLog khi di trang thai khach hang (d6 khé: trung binh)
« Bai 9.3 — Trigger AFTER UPDATE diéu chinh CustomerStats (NEW/OLD) (d6 khé: khé)

Nop bai tai trang bai tap cua khoa trén Codelab.

Thwc hanh trén Windows: tao, chay va quan ly Procedure, Trigger

1. Tao Stored Procedure trong SSMS. G6 vao clra sb truy vdn mai, nhé dong GO (nhw da noi & dau bubi):

USE hnx_securities;

GO

CREATE OR ALTER PROCEDURE sp_KhachHangTheoThanhPho
@thanh_pho NVARCHAR(30)

AS

BEGIN
SET NOCOUNT ON;
SELECT customer_id, full_name, city
FROM Customers
WHERE city = @thanh_pho
ORDER BY customer_id;

END

GO

Bam F5. Trong Object Explorer m& hnx_securities — Programmability — Stored Procedures (b4m Refresh):
dbo. sp_KhachHangTheoThanhPho d& xuét hién.

2. Chay procedure theo hai cach.

« Bang Iénh: EXEC sp_KhachHangTheoThanhPho @thanh_pho = N'Ha Noi';
« Bang giao dién: chudt phai procedure — Execute Stored Procedure..., nhap gia tri vao cot Value, bAm OK.
SSMS tw sinh 1énh EXEC twong (rng, hay doc dé hoc cu phap.

3. Xem va stra ma nguén. Chuét phai procedure — Modify (m& ban ALTER PROCEDURE ), ho&c Script Stored
Procedure as — CREATE To — New Query Editor Window. Xem nhanh bang Iénh: EXEC sp_helptext
'sp_KhachHangTheoThanhPho';

4. Tao va quan sat Trigger. Trigger clia bdng nam trong Tables — bang — Triggers. Vi du ghi log khi ddi trang
thai khach hang:



CREATE OR ALTER TRIGGER trg_Customers_GhilLog ON Customers
AFTER UPDATE
AS
BEGIN
SET NOCOUNT ON;
INSERT INTO AuditLog (customer_id, old_status, new_status)
SELECT d.customer_id, d.status, i.status
FROM deleted d JOIN inserted i ON i.customer_id = d.customer_id
WHERE ISNULL(d.status, '') <> ISNULL(i.status, '');
END
GO

Ther kich hoat trong mét giao dich rdi hoan nguyén dé khoéng dbi div lieu mau:

BEGIN TRANSACTION;

UPDATE Customers SET status = 'INACTIVE' WHERE customer_id = 1;

SELECT TOP 5 x FROM AuditLog ORDER BY log_id DESC; —— théy dong log vira sinh
ROLLBACK;

5. Tat/bat trigger khi g& 16i. DISABLE TRIGGER trg_Customers_GhilLog ON Customers; rdi ENABLE TRIGGER
... , hodc chuét phai trigger — Disable/Enable. X6a bang DROP TRIGGER trg_Customers_GhilLog; . Nhé don
trigger va procedure thir & khéng anh hwéng bai khac.

Vé&i MySQL Workbench: procedure nam & Schemas — hnx_securities — Stored Procedures, chudt phai —
Create Stored Procedure...; trong script nhé DELIMITER // ... // DELIMITER ; ; goibang CALL .

Tw kiém tra: viét lai bai 9.1 (procedure tinh tdng tai san c6 tham sé OUTPUT) trong SSMS, chay bang cad EXEC
va Execute Stored Procedure..., rdi ndp trén Codelab.



Budi 10 — Index & Transaction + Review toan bé khoa

Vé muc luc
Day la budi cudi clia khoa. Ntra dau hoc hai k§ thuat quyét dinh téc d6 va dé tin cay cta mot hé thdng chirng

khoan: Index (tim nhanh trong hang triéu I&énh, giao dich) va Transaction (chuyén tién khong bao gi® "béc hoi"
gitba chirng). Nlra sau la 6n tap toan bo khoa va lam Capstone project: by bao cao phan tich khach hang cho

phong cham soc khach hang.

Lwu y: bo di¥ liéu la hnx_securities (xem muc "Bd di liéu mau ctia khéa hoc" & Budi 1). "Hém nay" ¢b dinh
l& 2026-09-25. Budi nay c6 nhiéu phan khéng cham tw ddng (execution plan, hai phién dong thai, két néi
Excel); cac phan doé dwoc trinh bay thanh cac bwéc lam tuan tw dé ban tw thuc hanh trén SSMS/Workbench

va Excel cua cong ty.

Muc tiéu buoéi hoc

Sau budi nay ban c6 thé:

« Giai thich index la gi, B-Tree hoat dong thé nao, loi ich (tang tbc SELECT ) va chi phi (cham ghi, tén dung
lwong); biét khi ndo nén va khéng nén tao index.

« Phan biét cac loai index: PRIMARY KEY (clustered), UNIQUE, composite (quy téc cot trai nhat), covering
( INCLUDE ), FULLTEXT:; ndm khac biét SQL Server / MySQL (NULL trong unique index, index khoa ngoai).

e Tao, xem, x6a index ( CREATE INDEX , DROP INDEX , sys.indexes /
INFORMATION_SCHEMA.STATISTICS ); doc execution plan trén SSMS va EXPLAIN trén MySQL; hiéu index
hints / FORCE INDEX .

« Viét transaction ( BEGIN / START TRANSACTION , COMMIT , ROLLBACK , SAVEPOINT ) t6n trong ACID va xay
procedure chuyén tién hoan nguyén khi 16i.

« Hiéu isolation level (dirty / non-repeatable / phantom read), lock va deadlock cung cach phong tranh.

« Viét truy van hiéu qua (sargable), biét cdng cu monitoring, biét két ndi va trich xuat di liéu SQL vao Excel,
va hoan thanh Capstone.

Ban do buéi hoc

Budi hoc 180 phut: khoang 33% ly thuyét + demo, 67% thwc hanh. Bai tap nam xen ngay trong bai giang:
Capstone dat & cudi budi.



Phan  Noéidung Hinh thirc Thoi

lwong
goiy
1 Index 14 gi? B-Tree, loi ich, nhwoc diém, thr nghiém cé/khéng index Ly thuyét + demo 7 phut
2 Cac loai Index, composite, FULLTEXT, khi nao tao index Ly thuyét + demo 7 phut
3 Tao va quan ly Index, EXPLAIN , index hints, t6i wu truy van cham Ly thuyét + demo 10 phat
Thwe hanh bai 10.1 (4 bai) va bai 10.2 (1 bai), gdm chira bai Thyc hanh 24 +10
phut
4 Transaction: ACID, COMMIT / ROLLBACK / SAVEPOINT , isolation, deadlock Ly thuyét + mé phéng 14 phut
Thwe hanh bai 10.3 (3 bai, gébm chira bai) Thwc hanh 26 phut
5 Hiéu n&ng: truy van hiéu qua, 18i thwdng gép, monitoring Ly thuyét 5 phut
6 Két néi va trich xuét di¥ liéu SQL tr Excel Hwéng dan tirng bwdc 9 phat
7 Review toan khoa va Capstone (bai 10.4, 8 bai; lam ca nhan hodc theo Ontap + dw an 8 + 60
cap, dbi chéo chira bai; bai khd 10.4f, 10.4h c6 thé hoan thién sau gio phat
hoc)
Téng Ly thuyét + demo ~60 180 phut
phut, thwe hanh ~120
phut (67%)

1. Index (chi muc) la gi?

1.1. Khai niém

Index 13 mét cAu trdc dir liéu phu dwoc database Iwu bén canh bang dé ting toc tim kiém. Vi du doi thuwong:

muc luc cudi sach. Muén tim "Trai phiéu", ban tra muc luc (da sap thi tw chi¥ cai) rbéi nhay thang téi trang, thay vi

lat tivng trang tor dau.

Khéng cé index, dé tim WHERE account_id = 42 database phai quét toan bd bang (table scan) — doc moi
dong. Cé index trén account_id , database di thang t¢i ding dong can (index seek).

Vi du nghiép vu: badng Trades ctia mét cong ty chirng khoan cé thé I&n t&i hang chuc triéu dong sau vai
nam. Man hinh "tra ctu giao dich clia khach hang X" ma quét ca bang sé méat hang chuc giay; cé index ding
chi mét vai mili-giay.

1.2. Index hoat dong thé nao? (B-Tree)
Loai index phd bién nh4t 1a B-Tree (cay can bang) — dung cho ca SQL Server va MySQL InnoDB. Hinh dwéi so

sanh viéc tim mot gia tri khi khéng cé index (doc lan lwot tivng dong) véi khi ¢ index B-Tree (di tir goc xubng 14
qua vai buéc).



Hinh minh hoa: Céu tric céy B-Tree cla index (xem hinh déng trén trang bai gidng truc tuyén).

Céach doc hinh: nat gbc (root) chira cac méc dé ré nhanh, nat trung gian thu hep tiép, nut la (leaf) chiva gia tri khoa
da sap xép cung con tré t&i dong dir liéu. Méi budc di xubng loai bd phan I&n dir liéu con lai.

« Céac khéa dwoc sap xép san: bang 1 triéu dong thwéong chi can 3—4 1an doc trang thay vi doc ca bang.

« Nut la dwoc ndi véi nhau theo thi tw nén tim khoang ( BETWEEN , >=, < )va ORDER BY theo cot index
cling nhanh.

« Khi INSERT/UPDATE/DELETE , database phai cap nhat ca cay dé git thi tw (doi khi tach/gdp nut).

1.3. Lo’ ich va nhwoc diém

No6i dung

Lgi ich SELECT ... WHERE , JOIN, ORDER BY , GROUP BY theo cot cd index nhanh hon rat nhiéu; index
UNIQUE con bao dam khéng trung

Nhwoc Cham INSERT/UPDATE/DELETE : m&i thay ddi phai cap nhat bang va moi index clia bang d6
diém 1

Nhwoc Tén dung lwong (dia va bé nhé dém), doi khi béng ca bang

diém 2

Nhwoc Index thtra lam optimizer khé chon va tang chi phi bao tri

diém 3

Meo: quy tdc nhé nhanh: index gitp doc, lam cham ghi. Bang tra ciru nhiéu (Customers, Securities)
thuweng dang cé nhiéu index; bang ghi cwe nhiéu (Trades, Orders trong phién khép 1énh) phai can nhac ky
ttrng index.

1.4. Thr nghiém: c6 Index va khong c6 Index

Bang mau chi cé vai chuc dong nén chénh léch khong thay ré. Ta tw tao moét bang Ién hon (khoang 310.000 dong)
tr tich chéo cac bang cé sén (day 1a phan thwe hanh tha céng trén SSMS/Workbench, khéng chay thir trén
trang).

SQL Server



SELECT t.symbol, t.quantity, t.price,
DATEADD (DAY, o.order_id % 400, '2025-01-01') AS trade_date, o.order_id AS ref_id
INTO BigTrades
FROM Trades t CROSS JOIN Orders o CROSS JOIN Accounts a
WHERE a.account_id <= 30; —— 86 x 120 x 30 = 309.600 dong

SET STATISTICS IO ON; —— xem sb trang phai doc trong tab Messages
SELECT COUNT (%), SUM(quantity) FROM BigTrades WHERE trade_date = '2025-03-01';

—— Table 'BigTrades'. Scan count 1, logical reads 1745 <- quét cad bang

CREATE INDEX ix_Big_date ON BigTrades (trade_date) INCLUDE (quantity);
SELECT COUNT(x), SUM(quantity) FROM BigTrades WHERE trade_date = '2025-03-01';
—— Table 'BigTrades'. Scan count 1, logical reads 14 <- chi 14 trang

MySQL

CREATE TABLE BigTrades (symbol VARCHAR(10), quantity INT, price DECIMAL(12,2), trade_date
DATE, ref_id INT);

INSERT INTO BigTrades
SELECT t.symbol, t.quantity, t.price, DATE_ADD('2025-01-01', INTERVAL (o.order_id % 400)
DAY), o.order_id

FROM Trades t CROSS JOIN Orders o CROSS JOIN Accounts a WHERE a.account_id <= 30;

EXPLAIN SELECT COUNT(x), SUM(quantity) FROM BigTrades WHERE trade_date = '2025-03-01';
—— type = ALL, key = NULL, rows ~ 309.000 <— quét toan bod
CREATE INDEX ix_Big_date ON BigTrades (trade_date);
EXPLAIN SELECT COUNT(*), SUM(quantity) FROM BigTrades WHERE trade_date = '2025-03-01"';
—-— type = ref, key = ix_Big date, rows = 2580 <— tra théng ~2.580 dong
Tom tét két qua do:

Khéng index Cé index
SQL Server (logical reads) 1.745 trang 14 trang
MySQL ( type / rows ) ALL /~309.000 ref /2.580
Két qua truy van 2580 dong, tdng khéi lwong 2.430.000 giébng hét

Két qua truy van van nhu cii: index khéng déi két qua, chi d6i cach dén két qua.

Canh bao: hai diéu rat ra khi thtr nghiém (da kiém chng khi soan bai). (1) Trén SQL Server, néu chi tao

INDEX (trade_date) khéng cod INCLUDE (quantity) , optimizer vAn chon quét bang vi mdi dong tim
dwoc phai "tra nguwoc" (key lookup) vé bang dé lay quantity , va 2.580 lan tra ngwoc tdn hon ca bang
(1.745 trang). Index chi dwoc dung khi ¢é lgii; index cé dt moi cot truy van can goi la covering index (chi
muc phu). (2) V&i bang nhé (vai trdm dong) optimizer luén quét bang vi ré hon; dirng két luan "index vo
dung" khi do trén dir liéu bé.




Xong nhé don: DROP TABLE BigTrades; . D& xem chi phi ghi: chén 10.000 dong vao BigTrades khicé 0
index, 1 index, 3 index rdi so thoi gian SET STATISTICS TIME ON ; mdiindex thém vao lam thoi gian tang ré rét.

2. Cac loai Index

Loai

PRIMARY KEY

index

UNIQUE index

Non-clustered /
index thwong

COMPOSITE
index

Covering
(INCLUDE)

Filtered index

FULLTEXT index

Pic diém

Ty sinh khi khai bao
khoa chinh; khéng
NULL, khéng trung

Khéng cho trung gia tri
(kiém rang budc
UNIQUE )

Khong rang budc; chi
dé tim nhanh

Nhiéu cot, thir tw cot
quan trong

Kém c6t phu & nut la
dé khoi tra nguoc

Chi index mét phan
dong

Tim kiém tte/cum tir
trong van ban dai

SQL Server
Mac dinh 13 clustered (s&p xép vat ly ca

bang theo khaéa)

Chi cho mét NULL; mudn nhidu NULL
dung filtered index ( WHERE col IS NOT
NULL )

CREATE INDEX

(a, b)

INCLUDE (col)

WHERE ...

Can Full-Text Catalog rbi CREATE
FULLTEXT INDEX , dung
CONTAINS / FREETEXT

MySQL (InnoDB)

Ludn la clustered index; moi
index phu déu chiva thém khéa
chinh

Cho phép nhiéu NULL

CREATE INDEX

(a, b)

Khéng c6 INCLUDE , dwa cOt
vao cudi composite

Khéng c6 (dung generated
column)

CREATE FULLTEXT INDEX
dung MATCH(col)
AGAINST('...")

2.1. Composite index va quy tac "cét trai nhat" (leftmost prefix)

Composite (account_id, order_date) gibng danh ba sép xép theo ho rbi tén:

Diéu kién WHERE

account_id = 42

account_id = 42 AND order_date >=

'2026-09-01"

order_date >= '2026-09-01"'

Quy tac thi tw cot: cot dung diéu kien =

dirng trwére, cot dung khoang ( >=

Dung dwoc index (account_id,
order_date) ?

Co

Co, tot nhat

Khéng (hoac rat kém)

cao (it trung) wu tién trwdc néu cung loai diéu kién.

Vi sao

Cot dau cé mat

DBéng thire rdi khodng, ding thir tw

Thiéu cot du, giéng tim theo tén
ma khoéng biét ho

, BETWEEN ) dirng sau; c6t chon loc



2.2. FULLTEXT index
LIKE 'sNgan Hang%' (c6 % & dau) khong dung dwoc index B-Tree. V&i van ban dai, dung full-text.
MySQL

CREATE FULLTEXT INDEX ft_customers_name ON Customers (full_name);

SELECT customer_id, full_name FROM Customers

WHERE MATCH(full_name) AGAINST('Ngan Hang' IN NATURAL LANGUAGE MODE)
ORDER BY customer_id;

Két qué gdbm bén ngan hang: 31 Ngan Hang TMCP Dau Tu Viet , 32 Ngan Hang Nong Nghiep Phat Trien,
37 Ngan Hang Quan Doi Mien Bac, 40 Ngan Hang Ban Le Sai Gon .

SQL Server can Full-Text Search (m6t thanh phan cai thém):

CREATE FULLTEXT CATALOG ft_cat AS DEFAULT;
CREATE FULLTEXT INDEX ON Customers (full_name) KEY INDEX <tén PK>; —— tén PK xem bang
sys.indexes

SELECT customer_id, full_name FROM Customers WHERE CONTAINS(full_name, ''Ngan Hang"');

SQL Server vs MySQL: Codelab khéng chdm phan full-text trén SQL Server; ban thwc hanh trén SSMS cua
cong ty néu da bat tinh néng.

2.3. Khi nao nén tao Index?

Nén tao cho Can than / khong nén véi

Cot khéa ngoai dung dé& JOIN ( Accounts.customer_id , Bang rat nhé (optimizer luén quét bang)
Orders.account_id , Trades.order_id )

Cot thwdng xuét hién trong WHERE , ORDER BY , GROUP BY cua Cot co it gia tri khac nhau ( status 3 giatri, side

truy van chay nhiéu lan ( trade_date , order_date ) BUY/SELL): index it chon loc, optimizer bé qua
Cot can bao dam duy nhat (email, ma khach hang) Bang ghi nhiéu, doc it
Cot dung dé sap xép/phan trang thwérng xuyén Cot bi boc ham trong WHERE ( YEAR(trade_date) ):

index v6 dung néu khong viét lai truy van

SQL Server vs MySQL: SQL Server khéng tw tao index cho khda ngoai (chi tao cho PK/UNIQUE) nén ban
phai tw tao; MySQL InnoDB tw tao index cho khéa ngoai ( SHOW INDEX FROM Orders cho thdy index tén
account_id , symbol ). Dirng tao qua nhiéu index: mdi index 1a mét cay phai cap nhat.




3. Tao va quan ly Index

3.1. Cu phap

—— Index thudng
CREATE INDEX ix_Accounts_status ON Accounts (status);

—— Composite (déng thitc trudc, khoadng sau)
CREATE INDEX ix_Orders_symbol_date ON Orders (symbol, order_date);

—— Unique

CREATE UNIQUE INDEX ux_Customers_phone ON Customers (phone); —
MySQL

CREATE UNIQUE INDEX ux_Customers_phone ON Customers (phone) WHERE phone IS NOT NULL; ==
SQL Server (cho nhiéu NULL)

—— Xoa
DROP INDEX ix_Accounts_status ON Accounts; —— cd SQL Server 1an
MySQL

Cach khac qua ALTER TABLE :

Viéc SQL Server MySQL

Thém index thuwdng (dung CREATE INDEX ) ALTER TABLE Accounts ADD INDEX
ix_Accounts_status (status);

Thém rang budc duy ALTER TABLE Customers ADD CONSTRAINT ALTER TABLE Customers ADD UNIQUE INDEX
nhét (kém index) ug_x UNIQUE (col); ug_x (col);
X6a ALTER TABLE Customers DROP CONSTRAINT ALTER TABLE Accounts DROP INDEX
ugq_x; hoac DROP INDEX ix_Accounts_status;
Ddi cau tric index CREATE INDEX ... WITH (DROP_EXISTING Xda rdi tao lai
= ON)

Meo: dat tén twéng minh cho index ( ix_<Bang>_<Cdt>, ux_ cho unique) thay vi dé hé théng tw sinh: tén
tw sinh nhw PK__Orders__4659622983F810DE chra ma ngau nhién, khac nhau giira mdi database, khéng
dung dwoc trong script. Vi vay cac bai chdm & Codelab déu yéu ciu dat dang tén index rdi kiém tra theo
tén.

Vi du tao index rdi kiém tra trong danh muc hé théng (dung badng MarketPrices dé khong tring bai tap):

SQL Server

CREATE INDEX ix_MarketPrices_date ON MarketPrices (trade_date);

SELECT i.name, i.type_desc, i.is_unique

FROM sys.indexes i

WHERE i.object_id = OBJECT_ID('MarketPrices') AND i.name LIKE 'ix[_1%';



MySQL

CREATE INDEX ix_MarketPrices_date ON MarketPrices (trade_date);
SELECT INDEX_NAME, COLUMN_NAME, SEQ_IN_INDEX, NON_UNIQUE

FROM INFORMATION_SCHEMA.STATISTICS
WHERE TABLE_SCHEMA = DATABASE() AND TABLE_NAME = 'MarketPrices' AND LEFT(INDEX_NAME, 3) =
Iix_l;

Ca hai cho thdy index ix_MarketPrices_date (SQL Server: NONCLUSTERED , is_unique = @ ; MySQL:
NON_UNIQUE = 1).

Composite index: liét ké trng cét theo th tw.

SQL Server

CREATE INDEX ix_Orders_symbol_date ON Orders (symbol, order_date);

SELECT i.name AS index_name, c.name AS column_name, ic.key_ordinal

FROM sys.indexes i

JOIN sys.index_columns ic ON ic.object_id = i.object_id AND ic.index_id = i.index_id
JOIN sys.columns ¢ ON c.object_id = ic.object_id AND c.column_id = ic.column_id
WHERE i.object_id = OBJECT_ID('Orders') AND i.name = 'ix_Orders_symbol_date'

ORDER BY ic.key_ordinal;

MySQL

CREATE INDEX ix_Orders_symbol_date ON Orders (symbol, order_date);
SELECT INDEX_NAME AS index_name, COLUMN_NAME AS column_name, SEQ_IN_INDEX AS key_ordinal

FROM INFORMATION_SCHEMA.STATISTICS
WHERE TABLE_SCHEMA = DATABASE() AND TABLE_NAME = 'Orders' AND INDEX_NAME =
'ix_Orders_symbol_date'

ORDER BY SEQ_IN_INDEX;
Két qua: symbol & vitri 1, order_date & vitri 2. X6a index va kiém tra lai:

CREATE INDEX ix_Securities_sector ON Securities (sector);
DROP INDEX ix_Securities_sector ON Securities;
SELECT COUNT(x) AS so_dong_securities FROM Securities;

X6a index khéng anh huwéng di liéu bang (sb dong van nguyén).

3.2. Xem index dang c6

SQL Server: trong SSMS, mé& Object Explorer, chon bang, m& nhanh Indexes; hoac truy van danh muc:



SELECT i.name, i.type_desc, i.is_unique, i.is_primary_key
FROM sys.indexes i
WHERE i.object_id = OBJECT_ID('Customers') ORDER BY i.name;

—— PK_Customer__CD65CB859651DCC5 CLUSTERED 1 1
—— UQ__Customer__6A9E4CB728092520  NONCLUSTERED 1 @ (tlr rang budéc UNIQUE cla
customer_code)

MySQL:

SHOW INDEX FROM Orders;

SELECT INDEX_NAME, COLUMN_NAME, SEQ_IN_INDEX, NON_UNIQUE

FROM INFORMATION_SCHEMA.STATISTICS

WHERE TABLE_SCHEMA = DATABASE() AND TABLE_NAME = 'Customers'

ORDER BY INDEX_NAME, SEQ_IN_INDEX;

—— customer_code customer_code 1 0

—— PRIMARY customer_id 1 0

—— referrer_id referrer_id 1 1 (index tu tao cho khdéa ngoai)

Thwe hanh: Vira hoc xong cti phap tao index thwérng, composite, unique (ké& ca khac biét NULL gitra hai hé)
va cach kiém tra trong danh muc hé théng, hay lam bai 10.1: tao index trén khoa ngoai, composite

(account_id, order_date) , unique index trén email cho phép nhiéu NULL, va tao/xda index cho bao cao
giao dich.

« Bai 10.1 — Tao index trén cot khéa ngoai (d6 kho: dé)

« Bai 10.1 — Tao composite index (account_id, order_date) (d6 kho: dé)
e Bai 10.1 — Unique index trén email khach hang (dd kho: trung binh)

« Bai 10.1 — Tao va x0a index cho bao cao giao dich (d6 kho: trung binh)

3.3. Phan tich truy van: Execution Plan / EXPLAIN

Dé biét database thwe sw lam gi v&i truy van clia ban, hay xem ké hoach thuwe thi. Phan nay khéng cham tw
dong (két qua phu thudc ban cai dat), hay lam theo tivng bwéc trén bang BigTrades & muc 1.4.

SQL Server Management Studio (SSMS):



Bwéc  Thao tac
1 M@ clra sb truy van, gé truy van can phan tich
2 B&m Query — Include Actual Execution Plan (Ctrl + M). Estimated plan (Ctrl

+ L) khéng chay truy van, chi wéc lwong

3 Chay truy van (F5)

4 Doc tir phai sang trai: div liéu chay t toan ttr phai (doc bang) sang trai (két
qua)

5 Di chudt vao mi tén d& xem Actual Rows, vao toan tlr xem Estimated Cost

6 Bat SET STATISTICS IO, TIME ON; rdi xem tab Messages

Toan tr Y nghia Panh gia

Ban sé thay

Canh tab Results xuét hién tab
Execution Plan

Chubi hop toan ttr ndi bang mii

tén
Sé dong thwe té, chi phi

Sé trang doc (logical reads), thoi
gian CPU

Table Scan / Clustered Index Scan

Index Seek

Index Scan

Key Lookup (RID Lookup)

Nested Loops / Hash Match / Merge
Join

Sort

Boc toan bd bang

Di theo cay B-Tree t¢i dung
dong

Poc toan bd index

Tra ngwoc bang dé lay cot
thiéu

Cach JOIN

Sap xép

Canh b&o néu bang I&n va chi can vai dong

Tét

Thudng chép nhan dwoc, kém hon Seek

Nhiéu 1&n thi can nhac covering index
( INCLUDE )

Hash Match trén bang I&n co thé tn bd nhé

Tén; index cé th&r tw phi hop sé loai bd dwoc

Lwu y: néu thdy d4u canh bao vang, hodc SSMS goi y chir xanh Missing Index, d6 |a manh méi tao index.

Nhwng dirng tao mu quéang moi goi y; hay xét bang cé ghi nhiéu khong.

MySQL Workbench / dong Iénh: dat EXPLAIN trwdc cau SELECT .

EXPLAIN SELECT * FROM Orders WHERE account_id = 42 AND order_date >= '2026-09-01"';

Trude khi cd composite index, MySQL dung index ty tao cho khda ngoai:

id select_type table type possible_keys key key_len ref rows filtered
Extra
1 SIMPLE Orders ref account_id account_id 4 const 5 33.33

Using where

Sau CREATE INDEX ix_Orders_account_date ON Orders (account_id, order_date) :



1 SIMPLE Orders range ix_Orders_account_date ix_Orders_account_date 7 NULL 3
100.0 Using index condition

Cot EXPLAIN Y nghia

type Cach truy cap bang, tét — té: const / eq_ref — ref — range — index — ALL (quét
toan bang)

possible_keys / Index c6 thé dung / index thuc sy dwgc chon ( NULL = khdng diing index)

key

key_len Sé byte index dwoc dung; véi composite cho biét diing dwoc may cot dau

rows Sé dong wéc tinh phéi doc, cang nhé cang tbt

filtered % dong con lai sau khi loc

Extra Using index (covering, rattét), Using where , Using filesort / Using temporary (t6n
kém)

EXPLAIN ANALYZE (MySQL 8) chay that va in thoi gian/sé dong thuc té, vidu —> Index range scan on
Trades using ix_Trades_trade_date ... (actual time=0.0215..0.024 rows=14 loops=1) .

3.4. Index Hints / FORCE INDEX

Optimizer thuwéng chon ké hoach tét nhat dwa trén thong ké dir liéu; doi khi thdng ké cii hoac truy van qua phirc
tap khién né chon sai. Khi d6 ban cé thé ép dung (ho&c tranh) mét index:
Muc dich MySQL SQL Server

Goi y dung index FROM BigTrades USE INDEX FROM BigTrades WITH (INDEX(ix_Big_date))
(ix_Big_date)

Ep budc dung FROM BigTrades FORCE INDEX WITH (FORCESEEK) , WITH
index (ix_Big_date) (INDEX(ix_Big_date))
Bd qua index IGNORE INDEX (ix_Big_date) WITH (INDEX(@)) (ép quétbang/clustered index)

Cu phap hint chay duwoc ngay trén bang mau:

SQL Server

CREATE INDEX ix_MarketPrices_date ON MarketPrices (trade_date);
GO

SELECT COUNT (%) AS so_dong

FROM MarketPrices WITH (INDEX(ix_MarketPrices_date))

WHERE trade_date = '2026-09-25';

MySQL



CREATE INDEX ix_MarketPrices_date ON MarketPrices (trade_date);
SELECT COUNT(x) AS so_dong

FROM MarketPrices FORCE INDEX (ix_MarketPrices_date)

WHERE trade_date = '2026-09-25';

Kétqud 12 (12 ma cd gia ngay 2026-09-25). Hint khong déi két qua, chi ddi cach tim.

Canh bao: chi dung hint khi da do (execution plan + thdi gian that) thay optimizer chon sai va ban khéng stra
dwoc bang cap nhat théng ké ( UPDATE STATISTICS / ANALYZE TABLE ) hodc viét lai truy van. Hint 1a "bang
dan": khi di liéu thay déi, index ban ép cé thé tré thanh lwa chon té nhwng optimizer khéng con quyén ddi.
Néu index bi xda, truy van cé hint sé bao 16i.

3.5. T6i wu truy van cham: viét lai cho "sargable”

Nguyé&n nhan cham phd bién nhat khéng phai thiéu index ma Ia ham boc quanh cét trong WHERE : index trén cot
do bi bd qua vi database phai tinh ham cho tirng dong. Piéu kién dung dwoc index goi la sargable (Search
ARGument ABLE). Cach stra: dé cot tran & mot vé, dwa phép tinh sang vé con lai; v&i ngay, ddi
YEAR()/MONTH() thanh khoang ngay.

Vi du trén bang Orders : dém I&nh thang 09/2026.

—— Cach chém: ham boc cOt order_date
SELECT COUNT(x) AS so_lenh FROM Orders
WHERE YEAR(order_date) = 2026 AND MONTH(order_date) = 9;

—— Cach nhanh: khoadng ngay trén cot trén, cung két qua
SELECT COUNT(x) AS so_lenh FROM Orders
WHERE order_date >= '2026-09-01' AND order_date < '2026-10-01"';

Hai truy van cho cung két qua (72), nhwng chi truy van thi hai tan dung dwoc index trén order_date . Dung <
'2026-10-01"' thay vi <= '2026-09-30' dé khong bd sét dir liéu khi cot cé phan gio.

Quy trinh méi lan téi wu:

Buwéc Viéc lam

1 Chay truy van géc, ghi lai sb trang doc / thoi gian (muc 3.3)
2 Tim diém nghén: scan, key lookup, sort, ham boc cot

3 Viét lai truy van trwdc (sargable), réi méi nghi téi thém index

4 Do lai, so sanh va ghi chu



Thwc hanh: Vira hoc xong cach doc execution plan/ EXPLAIN va viét lai diéu kién thanh sargable, hay lam

bai 10.2: chuyén truy van b&o cdo giao dich thang 09/2026 dung YEAR()/MONTH() thanh diéu kién khoang
ngay, két qua phai gitr nguyén. Sau khi ndp, thtr tw bat execution plan / EXPLAIN cho hai phién ban dé thay
sw khac biét.

 Bai 10.2 — Téi wu truy van: bd ham trén cot ngay (d6 kho: trung binh)

4. Transaction (giao tac) va toan ven dir liéu

Transaction 1a moét nhém cau Iénh dwoc coi la mét don vi céng viéc khong thé chia nhé: hoac tat ca cling
thanh cong, hoac khoéng cai nao co6 hiéu lwc.

Vi du nghiép vu: chuyén 10.000.000 tir tai khoan A sang tai khoan B gébm hai budc (trir A, cong B). Néu
hé thdng sap gitra hai bué'c ma khéng cé transaction, tién ctia khach hang "bbc hoi".

4.1. Tinh chat ACID

Chir  Tinh chét Y nghia Vi du chuyén tién

A Atomicity (nguyén Tét ca ho&c khéng gi ca Trr A va cong B cung thanh cong, hodc ca hai bi
tlr) hay

C Consistency (nhat Di liéu ludn thda cac rang budc/quy Téng tién hai tai khoan trwéc = sau; khdng vi pham
quan) tac khoa ngoai, khéng am

| Isolation (c6 1ap) Céc transaction chay déng thoi khéng Nguoi khac khéng thay trang thai "d4 trir A nhung

lam héng nhau chwa cong B"

D Durability (b&n D& COMMIT thi khéong mat, ké cd mat  Ghi vao transaction log truéc khi bao thanh cong

virng) dién

4.2. Quan ly transaction

Lénh SQL Server MySQL

Bt dau BEGIN TRANSACTION; START TRANSACTION; (hodc BEGIN; )
Xac nhan COMMIT TRANSACTION; COMMIT;

Hoan nguyén ROLLBACK TRANSACTION; ROLLBACK;

Diém lwu SAVE TRANSACTION tén; SAVEPOINT tén;

Quay vé didm lwu ROLLBACK TRANSACTION tén; ROLLBACK TO SAVEPOINT tén;

Hinh dwéi nhac lai (va mé rong bang SAVEPOINT) vong ddi ctia mét transaction: mé bang BEGIN , chay cac lénh,
rdi két thic bang COMMIT (git moi thay ddi) hodc ROLLBACK (hly moi thay ddi).



Hinh minh hoa: Lubng clia mét transaction (xem hinh déng trén trang bai gidng truc tuyén).

Cach doc hinh: cac Iénh ndm gitva BEGIN va diém két thuc chi 1a "nhap" déi véi ngudi khac cho téi khi COMMIT .
SAVEPOINT la mot méc & gitra: ROLLBACK vé savepoint chi hily phan sau méc, phan truéc mébc van gilr va
transaction tiép tuc.

Lwu y: ca hai hé mac dinh autocommit: méi cau I1énh don 18 tw thanh moét transaction rdi tw COMMIT .
BEGIN/START TRANSACTION tam tat ché dd nay cho t&i khi COMMIT / ROLLBACK .

Chuyén tién c6 kiém soat 16i

SQL Server — boc bang TRY ... CATCH . Chuyén tién sang tai khoan khéng ton tai s& bi hoan nguyén; cau cudi
ctia khbi CATCH cho théy sb dw tai khoan ngudn van nguyén:

BEGIN TRY
BEGIN TRANSACTION;

UPDATE Accounts SET balance balance - 5000000 WHERE account_id 1.8

UPDATE Accounts SET balance = balance + 5000000 WHERE account_id = 99999; —— tai khoan
khéng ton tai

IF @@ROWCOUNT = @ THROW 50001, 'Tai khoan dich khong ton tai', 1;
COMMIT TRANSACTION;
END TRY
BEGIN CATCH
IF @ATRANCOUNT > 0 ROLLBACK TRANSACTION;
SELECT ERROR_NUMBER() AS err_no, ERROR_MESSAGE() AS err_msg,
(SELECT balance FROM Accounts WHERE account_id = 1) AS balance_accl;

END CATCH;

Két qua: 50001 Tai khoan dich khong ton tai 67000000.00 ; khoan trir 5.000.000 da dwoc hoan nguyén.

MySQL — dung EXIT HANDLER trong procedure:



DELIMITER //
CREATE PROCEDURE sp_TransferSafe(IN p_from INT, IN p_to INT, IN p_amount DECIMAL(18,2))
BEGIN
DECLARE EXIT HANDLER FOR SQLEXCEPTION
BEGIN
ROLLBACK;
SELECT 'ROLLED BACK' AS ket_qua,
(SELECT balance FROM Accounts WHERE account_id = p_from) AS balance_from;
END;
START TRANSACTION;
UPDATE Accounts SET balance = balance - p_amount WHERE account_id
UPDATE Accounts SET balance = balance + p_amount WHERE account_id = p_to;
IF ROW_COUNT() = 0@ THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Tai khoan dich khong ton tai';
END IF;

COMMIT;
SELECT 'COMMITTED' AS ket_qua, (SELECT balance FROM Accounts WHERE account_id = p_from)
AS balance_from;

p_from;

END //
DELIMITER ;
CALL sp_TransferSafe(1, 99999, 5000000);

Két qua: ROLLED BACK 67000000.00 .

Ba cach hoan nguyén dung:

Cach M6 ta

1. Diéu kién ngay tir ... AND balance >= @amount rdikiém tra sé dong bi anh huwéng ( @ROWCOUNT /
dau ROW_COUNT() ), khéng cln gay 16i. Day la cach cla bai 10.3b

2. Gay 16i c6 chu dich THROW / SIGNAL va dé handler ROLLBACK

3. XACT_ABORT ON Tw rollback ca transaction khi c6 16i runtime

(T-sQL)

Canh bao: cac bay thwdng gap: quén COMMIT (transaction "treo", gitr khéa, chdn nguwdi khac); ROLLBACK
xong khong thoat procedure nén céc lénh sau van chay ngoai transaction; DDL trong MySQL
( CREATE/ALTER/DROP ) tw ddng commit; MyISAM khéng hd tro transaction (dung InnoDB).

4.3. SAVEPOINT — hoan nguyén mét phan
D4t "diém lwu" gitra transaction; c6 thé quay vé dé ma van gilr phan truéc va tiép tuc.

SQL Server



BEGIN TRANSACTION;

UPDATE Accounts SET balance = balance - 1000000 WHERE account_id
SAVE TRANSACTION sp_stepl;

UPDATE Accounts SET balance = balance - 2000000 WHERE account_id = 1;
ROLLBACK TRANSACTION sp_stepl; —— chi hiy khoan trir 2.000.000
COMMIT TRANSACTION;

SELECT balance FROM Accounts WHERE account_id = 1;

1
[EnY

MySQL

START TRANSACTION;

UPDATE Accounts SET balance = balance - 1000000 WHERE account_id
SAVEPOINT sp_stepl;

UPDATE Accounts SET balance = balance - 2000000 WHERE account_id = 1;
ROLLBACK TO SAVEPOINT sp_stepl; —— chi hlly khodn trir 2.000.000
COMMIT;

SELECT balance FROM Accounts WHERE account_id = 1;

1
[uny

Ca hai cho 66000000.00 : chi con khoan trir 1.000.000.

Bwéc S6 dw tai khoan 1 (bat dau 67.000.000)
Sau UPDATE thir nhét 66.000.000

Sau SAVE TRANSACTION / SAVEPOINT 66.000.000 (danh d4u méc)

Sau UPDATE thw hai 64.000.000

Sau ROLLBACK vé savepoint 66.000.000

Sau COMMIT 66.000.000 (da ghi vinh vién)

Lwu y: ROLLBACK khdéng kém tén savepoint trong T-SQL sé huy toan bd transaction; savepoint khéng tw
gidi phong khéa clia phan da hoan nguyén.

Thwe hanh: Vira hoc xong COMMIT , ROLLBACK , SAVEPOINT va cach hoan nguyén khi I6i, hay lam bai
10.3: chuyén tién bang transaction réi hoan nguyén thao tdc nham, viét sp_TransferMoney an toan (khéng
lam gi khi thiéu tién/tai khoan sai) va procedure hai khoan chi dung SAVEPOINT. Phan isolation va deadlock
ngay sau dé la hwdng ddn méd phéng tha céng.

« Bai 10.3 — Transaction: COMMIT chuyén tién, ROLLBACK thao tac nham (d6 kho: dé)
« Bai 10.3 — SP chuyén tién gitra hai tai khoan (ROLLBACK khi 16i) (d6 kho: trung binh)
« Bai 10.3 — SAVEPOINT: hoan nguy&n mét phan transaction (d6 kho: kho)



4.4. Isolation level va cac xung dét dong thoi

Khi nhiéu phién (session) chay cuing ltc trén cung di liéu (nhiéu nhan vién d@at Iénh, chay bao cdo), cé ba hién
twong doc bat thuwong:
Hién twong M6 ta (vi du)

Dirty Read (doc ban) Phién B doc sb dw account 1 vira bj phién A trir nhung chwwa COMMIT; sau d6 A
ROLLBACK nén B da doc con sb chua tirng ton tai

Non-repeatable Read (doc Trong cuing transaction, B doc s& dw account 1 = 67 triéu; A COMMIT stra thanh 57 triéu; B
khong Iap lai) doc lai thay 57 triéu: cing mét dong, hai gia tri

Phantom Read (doc béng B dém lénh cta account 1 = 3 dong; A COMMIT chén thém 1 1énh; B dém lai = 4: xuat hién
ma) dong me&i

Isolation level quy dinh mirc chéng cac hién twong trén (mrc cang cao cang an toan nhwng cang nhiéu khéa,
cang dé chd nhau/deadlock):

Muac Dirty Non- Phantom Ghi chu
read repeatable read
read

READ UNCOMMITTED Co thé Co thé Co thé Nhanh nhét, kém tin cay (T-SQL: hint NOLOCK )

READ COMMITTED Khoéng C6 thé C6 thé Mac dinh ctia SQL Server

REPEATABLE READ Khéng Khéng C6 thé (theo Mac dinh cua MySQL InnoDB (InnoDB dung

chuén) khéa khodng nén phan I&n ciing chdn dwoc
phantom)

SERIALIZABLE Khéng Khéng Khéng Nhw chay tudn tw, cham va dé ché khoa

SNAPSHOT (chi SQL Khéng Khéng Khéng Doc tir "anh chup" phién ban di liéu, khdng chan
Server) nguwoi ghi

-— Pbi mic cho phién hién tai (cu phdp gibng nhau & c& hai hé)
SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;

Thwe hanh mé phéng dirty read (khéng cham tw déng vi can hai phién dong th&i). M& hai citra sé truy van
trong SSMS (hoéc hai tab trong Workbench), goi la Phién A va Phién B, cung két ndi t¢i hnx_securities :



Bwéc  Phién A Phién B Ban sé thay

1 BEGIN TRANSACTION; UPDATE Accounts A chay xong, gilr khéa
SET balance = balance - 1000000 WHERE dong
account_id = 1; (chwa commit)

2 SELECT balance FROM Accounts O READ COMMITTED
WHERE account_id = 1; cau nay bi treo (che
khoéa)
3 Hay truy van treo, chay SET DPoc dwoc sb dw da trir

TRANSACTION ISOLATION LEVEL READ  (dirty read)
UNCOMMITTED; rdichay lai

4 ROLLBACK; Doc lai S6 du tré vé gia tri ci:
B tirng thdy mét con sé
"ma

Meo: nhéd ROLLBACK & phién A khi xong dé khong giir khéa; néu phién treo, déng tab hodc chay KILL

<session_id> .

4.5. Lock va Deadlock

Dé git» tinh ¢ 1ap, database dung khéa (lock): khi A dang ghi mét dong, B muén ghi/doc dong d6 phai ché t6i khi
A COMMIT/ROLLBACK . Cho la binh thudng.

Deadlock (khéa chét) xay ra khi hai transaction ché 1an nhau, khéng bén nao tién dwoc. Cach mé phdng: 1am
dung bang dwai trong hai ctra sé truy van, thwe hién t1 & ca hai phién rdi t2 & cd hai; trong vai giay mot phién nhan

16i deadlock.

Thoi Phién A (chuyén tién 1 — 2) Phién B (chuyén tién 2 — 1)

diém

t1 BEGIN TRAN; UPDATE Accounts ... WHERE BEGIN TRAN; UPDATE Accounts ... WHERE
account_id = 1; (gilr khéa dong 1) account_id = 2; (gilr khéa dong 2)

t2 UPDATE Accounts ... WHERE account_id = 2; — UPDATE Accounts ... WHERE account_id = 1;
cho B — cho A

t3 Ca hai ch& nhau mai — deadlock. Database chon mot

nan nhan va hdy transaction ctia né

SQL Server MySQL InnoDB
L&i nan nhan 1205 ("Transaction was deadlocked ... chosen as 1213 ("Deadlock found when trying to get lock; try
nhan the deadlock victim") restarting transaction")
Sau do Transaction con lai dwoc chay tiép; nan nhan phai Twong tw

ROLLBACK va tht lai

Céach phong tranh:



1. Ludn truy cap tai nguyén theo cung mét thir tw, vi du luén khoéa tai khodn cé account_id nhd hon
trwdc (trong sp_TransferMoney , UPDATE theo th(r tw id ting dan b4t ké& chiéu chuyén). Pay la bién phap
hiéu qua nhét.

2. Giir transaction ngan: chuan bj di¥ liéu va tinh toan trwéc khi BEGIN , khdng ché ngudi dung nhap liéu khi

transaction dang mé.

3. Cé index phu hop dé cau UPDATE/DELETE chi khoa diing dong can (khéng cé index thi khéa nhiéu
dong/quét ca bang).

4. Chon isolation level vira du (dirng ding SERIALIZABLE néu khong can); SQL Server can nhéc
READ_COMMITTED_SNAPSHOT .

5. Cai co’ ché thir lai (retry) & (rng dung khi bat 16i 1205/1213.

Theo d6i: SQL Server dung Activity Monitor, sp_who2 , sys.dm_tran_locks , Extended Events
xml_deadlock_report (phién system_health c6 sdn); MySQL dung SHOW ENGINE INNODB STATUS (muc
LATEST DETECTED DEADLOCK), performance_schema.data_locks .

5. Hiéu nang (Performance Tuning)

5.1. Viét truy van hiéu qua

1. Chi lay thir can: liét ké cot thay vi SELECT * ; loc sém bang WHERE ; phan trang bang OFFSET ...
FETCH (T-SQL)/ LIMIT (MySQL) thay vi kéo ca bang vé (rng dung.
2. Diéu kién "sargable" (d4 lam & bai 10.2): dé cot tran & mét vé, dwa phép tinh sang vé con lai.

Khéng sargable (index bi bé qua) Sargable

WHERE YEAR(trade_date) = 2026 AND WHERE trade_date >= '2026-09-01' AND trade_date <
MONTH(trade_date) = 9 '2026-10-01"

WHERE quantity * 2 > 1000 WHERE quantity > 500

WHERE LEFT(full_name, 4) = 'Ngan' WHERE full_name LIKE 'Ngan%'

WHERE full_name LIKE 'SHang' (ddu % & dau) full-text index hoac thiét ké lai

WHERE ISNULL(city, '') = 'Ha Noi' WHERE city = 'Ha Noi'

3. Tranh chuyén kiéu ngam: so sanh cot chudi v&i s6 ( WHERE customer_code = 100007 ) khién database
chuyén dbi ca cot va mat index. So sanh dung kiéu di liéu.

4. Dung JOIN/EXISTS thay cho subquery twong quan chay lai cho tirng dong; dung EXISTS khi chi can
biét "cé hay khong".

5. Xtr ly theo tap hop, khong theo tirng dong (vong lap/cursor). M6t UPDATE tap hop thwong nhanh hon
vong lap hang tram lan.



5.2. Common Mistakes (16i hiéu ndng thwong gap)

L6i Hau qua Cach stra

SELECT * moi noi Doc thira di¥ liéu, pha Liét ké cot

covering index

Ham boc ct trong WHERE Khéng dung dwoc index Viét lai dang khoang
Thiéu index cho khoéa ngoai dung JOIN JOIN quét toan bang CREATE INDEX trén khoa ngoai
(SQL Server)
UPDATE / DELETE thiéu WHERE Stra/xda ca bang Ludn thir bdng SELECT trudc; ding
transaction
Transaction dai / quén COMMIT Chan nguwoi khac, deadlock Ngan gon, luén c6 COMMIT/ROLLBACK
NOT IN (subquery) gdp NULL Tra vé rong bat ngd Dung NOT EXISTS

5.3. Monitoring & Optimization

Viéc SQL Server MySQL
Xem ké hoach thyc thi SSMS: Include Actual Execution Plan EXPLAIN / EXPLAIN ANALYZE
DC)sétrang doc / thoi SET STATISTICS IO, TIME ON; EXPLAIN ANALYZE , SHOW PROFILE
gian
Tim truy van cham Query Store, sys.dm_exec_query_stats , Activity Slow Query Log,

Monitor performance_schema
Xem phién dang chay sp_who2 , sys.dm_exec_requests SHOW PROCESSLIST
Goi y index con thiéu sys.dm_db_missing_index_details (Workbench Performance Reports)
Index it dung (dang sys.dm_db_index_usage_stats sys.schema_unused_indexes
x6a)
Bao tri index bi phan ALTER INDEX ... REORGANIZE / REBUILD OPTIMIZE TABLE
manh
Cap nhat théng ké UPDATE STATISTICS Trades; ANALYZE TABLE Trades;

Meo: quy trinh ti wu bai ban: (1) xac dinh truy van cham bang sé liéu that, (2) xem execution plan tim diém
nghén (scan, key lookup, sort), (3) stra: viét lai truy van truwéc, rdi méi thém index, (4) do lai va so sanh, (5)
ghi chu lai. Téi wu "theo cdm giac" thworng phan tac dung.

6. Két ndi va trich xuat div lieu SQL truc tiép tir Excel

Nhan vién phan tich thwérng can kéo dir liéu tir database vao Excel dé lap bang tdng hop/biéu db, va mudn bam
Refresh la sé liéu tw cap nhat thay vi copy-paste. Codelab khéng chdm phan nay; ban lam theo cac buéc dui



day trén may tinh céng ty.

6.1. Tong quan cac phwong thirc két néi

Phwong thirc Dung khi

Get Data — From SQL Server Két ni SQL Server
Database (connector géc)

Get Data — From Other Sources — Két ndi MySQL va hau hét

From ODBC CSDL khac

Get Data — From MySQL Database MySQL (trén ban Excel co
connector)

Microsoft Query (céch cii) Excel doi c

Ghi chu

Nhanh, 6n dinh, hd tro Windows Authentication
Can cai ODBC driver (vd. MySQL
Connector/ODBC) va tao DSN

Can cai MySQL Connector/NET

Van dung dwoc, kém linh hoat hon Power Query

Ca hai duwong di qua Power Query (cong cu nap va bién dbi di¥ liéu trong Excel 2016+/Microsoft 365, nam trong

tab Data).

6.2. Cac bwoc: két néi SQL Server

Bwéc

Thao tac Ban sé thay

Mé& Excel, tab Data — Get Data — From Database — From SQL Server Database Hop thoai nhap
server

Nhép Server (t&én may chi hodc tenmay\INSTANCE ) va Database ( hnx_securities )

M& Advanced options néu muén dan mot cau SQL vao & SQL statement (khuyén khich), vi

du SELECT customer_id, full_name, status FROM Customers WHERE city = 'Ha

Noi' , rdi bAm OK

Chon xac thwc: Windows (wu tién, khong phai nhap mat khau) hodc Database (t&n dang Ctra sb

nhap/mat khdu SQL), bAm Connect. Néu hién canh bao ma héa, chon theo chinh sach congty ~ Navigator

Tick bang/view can l4y. Néu diing cau SQL riéng thi két qua hién ludn & bwéc xem trudc Bang xem trwdc

bén phai

Chon Load (nap thang vao sheet dang Table) ho&c Transform Data (m& Power Query Editor D@ liéu xuét hién

d& loc cot, ddi kidu, gop bang, thém cot tinh, rdi Close & Load)

trong sheet



6.3. Cac buwéc: két ndéi MySQL (hoac CSDL khac) bang ODBC

Bwéc  Thao tac
1 Cai MySQL Connector/ODBC (ban 64-bit khdp vé&i Excel 64-bit)

2 Mé& ODBC Data Sources (64-bit) ciia Windows, tab User DSN — Add — chon MySQL ODBC Unicode Driver —
nhap tén DSN (vd. hnx_mysql ), Server, Port 3306, User, Password, Database hnx_securities — Test —» OK

3 Trong Excel: Data — Get Data — From Other Sources — From ODBC

4 Chon DSN vira tao; c6 thé dan cau SQL vao Advanced options — SQL statement; nhap thong tin ding nhap (tab
Default or Custom/Database) — Connect

5 Chon bang, réi Load hodc Transform Data nhu trén
Trong Power Query Editor cé thé xem cong thirc M sinh ra, vi du:

= Sgl.Database("tenmay", "hnx_securities", [Query = "SELECT customer_id, full_name FROM
Customers"]1)

6.4. Thao tac trich xuat va xi ly

 Loc/chon cét/ déi kiéu ngay trong Power Query (mdi thao tac 1a mét buéc ghi lai, cé thé stra/xda).

e Lam méi div liéu: tab Data — Refresh All (Ctrl + Alt + F5). Bat tv déng: Data — Queries & Connections
— chudt phai truy van — Properties — Refresh every N minutes hoac Refresh data when opening the file.

o Dung dir liéu: chen PivotTable/PivotChart trén bang da nap; dung SUMIFS , XLOOKUP , Slicer; hoadc tao
Connection only rdi Load To - PivotTable Report .

« Xuéat két qua: bang da nap lwu ngay trong file Excel (ho&c xuat CSV).

Meo: day phan tinh toan néng vao cau SQL ( GROUP BY , SUM ) dé& Excel chi nhan vai trdm dong tdng hop
thay vi hang triéu dong chi tiét.

6.5. 'ng dung thwc té va lwu y an toan

Nhu céu Cach lam

Bao cao tai san khach hang Dan truy van "Top 10 khach hang theo tai san" (chinh la bai 10.4a) vao Power Query —
héng ngay PivotChart — mdi sang bam Refresh

Theo dbi gia tri giao dich Kéo két quad sp_MonthlyReport hodc truy van 10.4c vao Excel dé vé biéu dé dudng
theo thang

Béo cao dung lai nhiéu noi Nh& d6i IT chudn héa thanh view/stored procedure (c6 index téi wu) rdi Excel chi goi t&n

Canh bao: dung tai khoan chi doc (chi SELECT ) cho Excel; wu tién Windows Authentication; khéng lwu
mat khau trong file chia sé&; di¥ liéu khach hang la dir liéu nhay cdm, khdng guvi file Excel chira div liéu that ra
ngoai coéng ty; thu hep pham vi di li&u bang WHERE ; trdnh SELECT * trén bang l&n.



7. Review va hé thong héa toan bdé khoa hoc

7.1. Ban dé 10 budi

Buéi Chu dé Tir khéa can nhé

1 Gigi thiéu SQL, SELECT co SELECT , FROM , WHERE , AND/OR , IN, BETWEEN , LIKE , DISTINCT
ban

2 S&p xé&p va ham théng ké ORDER BY , COUNT/SUM/AVG/MIN/MAX , GROUP BY , HAVING

3 Window Functions OVER (PARTITION BY ... ORDER BY ...) , ROW_NUMBER , RANK , LAG/LEAD ,

tbng ldy ké
4 Kiéu div liéu va ham xc ly CAST/CONVERT , ham chubi, ham ngay, CASE , COALESCE
5 CTE, Temp Table, Subquery WITH ... AS , bang tam, subquery v hwéng / nhidu dong / twong quan,
EXISTS

6 INSERT, UPDATE, DELETE Thay dbi div liéu, WHERE an toan, transaction

7 Quan hé gitra bang, Normal Khoéa chinh/ngoai, 1-1/ 1-N / N-N, 1NF-3NF
Form

8 JOIN INNER , LEFT , RIGHT , FULL , SELF JOIN

9 Stored Procedure va Trigger CREATE PROCEDURE , tham s, IF/WHILE , AFTER trigger,

inserted/deleted / NEW/OLD

10 Index, Transaction, Review B-Tree, composite, ACID, COMMIT/ROLLBACK/SAVEPOINT , deadlock

7.2. So do ER hé thong chirng khoan (nhac lai)

B6 di¥ liéu xuyén subt khda gdbm 9 bang; so dd dwdi nhac lai cac quan hé chinh dé ban xac dinh dwdng JOIN cho
Capstone.

Hinh minh hoa: So' dé ER ctia bo di¥ liéu mau (xem hinh dong trén trang bai gidng truc tuyén).

Puong di tr giao dich t¢i khach hang: Trades - Orders - Accounts - Customers . Théng k& ndm &
CustomerStats (1-1 v&i Customers), nhat ky & AuditLog (1-N v&i Customers).



7.3. Danh sach ham thwéong dung (cheat sheet SQL Server — MySQL)

Nhém

Ghép chubi

Do dai chudi

Tim vi tri

Chudi con

Ngay: nam/thang/ngay
Coéng ngay
Khoang cach ngay
Dinh dang ngay
X@r ly NULL

Diéu kién

Gop chudi nhom

SQL Server

CONCAT , +

LEN (bd khoang trang cubi)
CHARINDEX(x, s)
SUBSTRING , LEFT , RIGHT
YEAR , MONTH , DAY
DATEADD (DAY, n, d)
DATEDIFF (DAY, a, b)
FORMAT (d, 'yyyy-MM')
ISNULL , COALESCE

CASE , IIF

STRING_AGG

MySQL

CONCAT

CHAR_LENGTH

INSTR(s, x) / LOCATE(x, s)
SUBSTRING , LEFT , RIGHT
YEAR , MONTH , DAY
DATE_ADD(d, INTERVAL n DAY)
DATEDIFF(b, a)
DATE_FORMAT(d, '%Y-%m')
IFNULL , COALESCE

CASE , IF()

GROUP_CONCAT

L4y N dong TOP n / OFFSET..FETCH
Bang tam #tmp , SELECT ... INTO #tmp
Lam tron ROUND

7.4. Best Practices va Anti-patterns (tong két)

Nén

Dat tén rd rang, nhat quan; viét hoa tlr khoa, thut 1&

Ludn c6 ORDER BY khi cn thi¥ ti &n dinh, thém khoéa phu khi co
thé ddng hang

Liét ké cot; loc sém; xt ly theo tap hop; ding CTE cho truy van dai

Boc thay ddi di¥ liéu trong transaction; thtr bang SELECT truéc khi
UPDATE/DELETE

Boc CAST(ROUND(x, 2) AS DECIMAL(18,2)) khibao caoty lé;
nhé chia s6 nguyén trén SQL Server

X0 ly NULL chd déng ( COALESCE , IS NULL ); index cho khoa
ngoai/cot loc, do truwdc-sau

LIMIT n [OFFSET m]
CREATE TEMPORARY TABLE

ROUND

Tranh (anti-patterns)

SELECT * ; ham boc c6t trong WHERE ; NOT IN vo&i
cOt co6 NULL

UPDATE/DELETE khdéng WHERE ; stra trwc tiép trén
production khéng backup

Vong l&p/cursor thay cau Iénh tap hop; doén moi logic
nghiép vu vao trigger
Tao index tran lan; transaction dai; quén COMMIT

Chia hai s6 nguyén rdi tin két qua thap phan

Tbi wu theo cdm giac khong do



7.5. Capstone Project — bao cao phan tich khach hang (bai 10.4)

Mini project cho phong chdm séc khach hang. Ban sé rap cac manh clia ca khoa thanh mét bo bao céo, gidng

cong viéc thuc t&. Day 1a phan thwe hanh I&n nhét ctia budi, lam sau cung.

Bai

10.4a
10.4b
10.4c
10.4d
10.4e
10.4f
10.4g

10.4h

No6i dung

Top 10 khach hang theo tai san

Tbng giao dich theo ngay (thang 09/2026)
Téng giao dich theo thang, Ity ké trong nam
Téng giao dich theo ndm va ty trong

Phan loai khach hang VIP / Thuong / Moi

Top 3 khach hang giao dich nhiéu nhat médi loai
Stored Procedure bao cao theo thang

Hb so 360 d6 khach hang

Cach tiép can dé xuat:

Ky nang o6n lai

JOIN, GROUP BY , CTE, window ROW_NUMBER , TOP / LIMIT
GROUP BY , diéu kién khoang ngay (sargable)

CTE, ham ngay, window SUM() OVER (PARTITION BY ...)
CTE, SUM() OVER () , CAST/ROUND

LEFT JOIN , CASE , COALESCE

nhiéu JOIN , CTE, ROW_NUMBER() OVER (PARTITION BY ...)
Procedure, tham sb, ham ngay, sargable

Téng hop moi k§ thuat

1. Doc dé, xac dinh bang va dworng JOIN ( Trades - Orders - Accounts - Customers ).
2. Viét tirng CTE nhé va kiém tra két qua tirng budc.

3. Ghép lai; kiém tra trwrng hop bién (khach hang khéng cé tai khodn/giao dich, déng hang, NULL ).

4. Déng géi truy van dung lai thanh Stored Procedure (bai 10.4g) va thém index phuc vu bdo cao (nhw bai

10.1), r6i xem EXPLAIN /execution plan.

Mau ghép béo céo (dung chi dé khac dé ban thay khung xwong: CTE tdng hop, ROW_NUMBER xép hang, loc top
N). Top 5 ma chirng khoan theo gia tri giao dich:

WITH v AS (

), r AS (

)

SELECT rk, symbol, trade_count, total_value
FROM r

SELECT symbol, trade_count, total_value,

SELECT symbol, COUNT(x) AS trade_count, SUM(quantity * price) AS total_value
FROM Trades
GROUP BY symbol

ROW_NUMBER() OVER (ORDER BY total_value DESC, symbol) AS rk

FROM v

WHERE rk <= 5
ORDER BY rk;



Lwu y: hai quy tdc phan loai dung théng nhét trong 10.4e va 10.4h: VIP néu téng tai san ACTIVE tr 1 ty tré
lén; Moi néu created_date >= '2026-06-27' (90 ngay tinh dén 2026-09-25); con lai Thuong . Kiém tra
theo thir tw tir trén xudng: mot khach hang vira du diéu kién VIP viva méi mé tai khoan van 1a VIP.

Thwc hanh: Vira 6n xong toan b6 khoa, hay lam bai 10.4 (Capstone) theo thi ti a — h: tir Top 10 tai san,

b&o céo giao dich theo ngay/thang/ndm, phan loai khach hang, top 3 méi loai, procedure bao céo cho t&i hd

so 360 do. Mbi bai la mdt manh clia bao cdo hoan chinh; 1am Ian lwot va kiém tra ky trwérng hop bién trudc

khi nép.

e Bai 10.4 — Capstone:
o Bai 10.4 — Capstone:
- Bai 10.4 — Capstone:
» Bai 10.4 — Capstone:
- Bai 10.4 — Capstone:
e Bai 10.4 — Capstone:
o Bai 10.4 — Capstone:
- Bai 10.4 — Capstone:

Top 10 khach hang theo tai san (d¢ kho: trung binh)

Téng giao dich theo ngay (thang 09/2026) (d6 khé: dé)

Téng giao dich theo thang kém Iy k& nam (d6 kho: trung binh)
Tbng giao dich theo nam va ty trong (d6 kho: trung binh)

Phan loai khach hang VIP / Thuong / Moi (dd khdé: trung binh)
Top 3 khach hang giao dich nhiéu nhat méi loai (d6 kho: kho)
SP bao cao giao dich theo thang (dd kho: trung binh)

Hb so 360 dd khach hang co giao dich (d6 kho: kho)



Sai lam thwong gap

Sai Iam

Tao index trén bang nhoé hodc cét it gia tri

( status , side)

Tao composite v&i th tw cot sai (khodng
trwée, dang thirc sau)

Khéng dat tén index twdng minh

Unique index trén cét cho phép NULL (SQL
Server)

Boc ham quanh cot ( YEAR(trade_date) )
Quén COMMIT / ROLLBACK

Cho phép thao tac am sé dw vi khong kiém tra
@@ROWCOUNT / ROW_COUNT ()

Hai phién khoéa tai nguyén theo th tw nguwoc
nhau

Ep index bang hint rdi quén

Dan mat khau vao file Excel chia sé

Hau qua

Optimizer bé qua, chi tén dung
lwong va lam cham ghi

Khéng tan dung hét index

Tén ty sinh khac nhau mbi
database, script khong tai dung
duwoc

L&i vi dir liéu da c6 nhiéu NULL
Index khéng dwoc dung, quét
ca bang

Transaction treo, gitr khoa,
chan ngwoi khac

Cong tién vao tai khoan khéng

tdn tai, tién "bién mat"

Deadlock

Index bi x6a thi truy van bao 15i;
dr liéu ddi thi ké hoach té

Lo di¥ liéu khach hang

Cach dung

Index cbt chon loc cao, dung trong
WHERE / JOIN

Cot = trwdrce, cot khodng sau; nhé
quy tac cot trai nhat

ix_<Bang>_<Cot>, ux_...

Filtered index WHERE col IS NOT
NULL

Viét lai thanh khoang ngay

Ludn két thac transaction, gitr ngén

Kiém tra sb dong anh hwéng sau tirng
UPDATE va ROLLBACK khiO

Ludn UPDATE theo the tw id tang dan,
co retry

ChT hint khi d4 do; ghi ch ly do

Tai khoan chi doc, Windows
Authentication



Tom tat

Chu dé Ghi nh&

Index (B-Tree) Tang téc doc, lam cham ghi va tén dung lvong; index chi dwoc dung khi c6 loi

Loai index PK (clustered), UNIQUE, composite (cot trai nhat, = trwéc khodng sau), covering ( INCLUDE ), FULLTEXT

Khoéa ngoai SQL Server khong ty tao index cho khda ngoai; MySQL InnoDB ty tao

Unique + SQL Server chi cho 1 NULL — dung filtered index; MySQL cho nhiéu NULL

NULL

Quan ly index CREATE INDEX , DROP INDEX ... ON ..., dattén twdng minh

Phan tich SSMS Include Actual Execution Plan; MySQL EXPLAIN (tranh type = ALL ); hint/ FORCE INDEX chi khi
da do

Transaction ACID; BEGIN/START TRANSACTION , COMMIT , ROLLBACK , SAVEPOINT

Isolation Dirty / Non-repeatable / Phantom read; mac dinh SQL Server = READ COMMITTED, MySQL =

REPEATABLE READ

Deadlock Hai phién chd nhau; phong tranh: cing thir tw truy cap, transaction ngan, cé index, retry

Hiéu nang Truy van sargable, khdng SELECT * , x( ly theo tap hop, do truéc-sau

Excel Data — Get Data — From Database (SQL Server) / From ODBC; Load hoac Transform; Refresh All
Capstone CTE nhd ghép lai, kiém tra bién, dong goi procedure, thém index

Goiy m& rong

« Thir tao index cho tirng truy van 10.4 rdi so sanh execution plan trwdc/sau trén bang BigTrades ; ghilai sb
trang doc.

o Viét procedure sp_TransferMoney phién ban chéng deadlock (ludn UPDATE tai khoan c6 id nhd hon
trwée).

« Tim hiéu View va indexed view (SQL Server) cho bao cao dung lai nhiéu |an; partitioning cho bang giao
dich rat lon.

« Tim hiéu bao mat & mirc database: phan quyén GRANT EXECUTE trén procedure, tai khoan chi doc cho
Excel/BI.

o Tw xay dwng bd SQL snippet ca nhan tir cac bai clia khda dé dung lai trong céng viéc hdng ngay.

Bai tap thwc hanh caa budi

« Bai 10.1 — Tao index trén cot khéa ngoai (d6 kho: dé)

« Bai 10.1 — Tao composite index (account_id, order_date) (d6 kho: dé)

« Bai 10.1 — Unique index trén email khach hang (dd kho: trung binh)

» Bai 10.1 — Tao va x6a index cho bao cao giao dich (dd kho: trung binh)

 Bai10.2 — T&i wu truy van: bé ham trén cot ngay (d6 khé: trung binh)

« Bai 10.3 — Transaction: COMMIT chuyén tién, ROLLBACK thao tadc nhdm (d6 khé: dé)



« Bai 10.3 — SP chuyén tién gitra hai tai khoan (ROLLBACK khi 18i) (d6 kho: trung binh)
« Bai 10.3 — SAVEPOINT: hoan nguyén mét phan transaction (d6 kho: kho)

» Bai 10.4 — Capstone: Top 10 khach hang theo tai san (dé kho: trung binh)

« Bai 10.4 — Capstone: Tdng giao dich theo ngay (thang 09/2026) (d6 khé: dé)

« Bai 10.4 — Capstone: Tdng giao dich theo thang kém Iiy k& ndm (dé kho: trung binh)
« Bai 10.4 — Capstone: Tdng giao dich theo nam va ty trong (d6 khé: trung binh)

» Bai 10.4 — Capstone: Phan loai khach hang VIP / Thuong / Moi (dé kho: trung binh)

« Bai 10.4 — Capstone: Top 3 khach hang giao dich nhiéu nhat méi loai (d6 kho: khé)

» Bai 10.4 — Capstone: SP bao cao giao dich theo thang (d khd: trung binh)

« Bai 10.4 — Capstone: H6 so 360 dd khach hang c6 giao dich (d6 kho: kho)

Nép bai tai trang bai tép cta khoa trén Codelab.

Thwc hanh trén Windows: do hiéu nang index, quan sat khéa va
noi Excel

Cac buwdc dudi day dung bang Ién BigTrades & muc 1.4. Néu chwa tao, hay chay lai cac 1énh cia muc d6 trudc.
1. Po trwwéc va sau khi tao index.

1. Nh&n Ctrl+M (Include Actual Execution Plan) va chay SET STATISTICS I0 ON; SET STATISTICS TIME
ON; .

2. Chay truy véan loc theo ngay khi chwa cé index. O’ tab Execution Plan ban sé thy Table Scan (hoac
Clustered Index Scan), & tab Messages ghi logical reads lon.

3. Tao index theo muc 1.4 roi chay lai: ké hoach chuyén sang Index Seek, logical reads gidam manh.

4. Ghi hai con s6 logical reads vao ghi chu cltia ban dé so sanh.

Néu SSMS hién dong chir xanh Missing Index (Impact ...) & dau ké hoach, chudt phai — Missing Index
Details... @& xem cau lIénh CREATE INDEX goiy; chilay lam tham khao.

2. Xem index qua giao dién. Object Explorer: bdng — Indexes; chudt phdi mgt index — Properties (tab General,
Fragmentation). Xem danh sach bang lénh:

SELECT name AS ten_index, type_desc, is_unique
FROM sys.indexes
WHERE object_id = OBJECT_ID('Accounts') AND name IS NOT NULL;

3. Quan sat khéa (lock) gitra hai ctra s6. M& hai ctra s6 truy van cung két ndi hnx_securities :



Bwéc Cilrasb A Ciras6 B

1 BEGIN TRANSACTION; UPDATE Accounts SET balance = balance + 1
WHERE account_id = 1;

2 SELECT balance FROM
Accounts WHERE account_id

= 1; — treocho

3 Mé& Activity Monitor (Ctrl+Alt+A) hodc chay & ctra s6 thir ba: SELECT
session_id, blocking_session_id, wait_type FROM

sys.dm_exec_requests WHERE blocking_session_id <> 0;

4 ROLLBACK; Cau truy van chay tiép va tra vé
gia tri ban dau

Canh bao: ludn ROLLBACK hodc COMMIT & clra sO A sau khi thtr. Néu ctra sé bj treo, bAm nat Cancel
Executing Query (hinh vuéng dd) rdi chay ROLLBACK .

4. Néi Excel véi SQL Server (Windows). Muc 6 trinh bay chi tiét; thao tac nhanh trong Excel: Data — Get Data
— From Database — From SQL Server Database, nhap Server localhost\SQLEXPRESS , Database
hnx_securities , & muc Advanced options dan cau SELECT cua ban, OK, chon Windows va Connect, cudi
cung Load. Muén cap nhat sé liéu: Data — Refresh All.

5. G6i bao cao cubdi khéa (Capstone). Lwu tirng cau truy van thanh file .sql dat tén ré rang
( 01_top10_khach_hang.sql ...), tao procedure va index theo yéu ciu bai 10.4, xuat két qua sang Excel theo
budc 4 hodc Save Results As... (CSV), rdi chup man hinh ké hoach thuc thi trwdc/sau index dé dwa vao bao céo.

Vé&i MySQL Workbench: dung EXPLAIN hoac nut Visual Explain; xem khéa & SHOW ENGINE INNODB STATUS; ;
Excel két néi qua MySQL for Excel hoac ODBC.

Tw kiém tra: hoan thanh bang so sanh "chwa index / ¢ index" (loai toan tl, logical reads, th&i gian) cho truy van
cta ban, roi ndp cac bai 10.1-10.4 trén Codelab.
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