Tuan 2 - Tong hop kién thitc Buoi hoc s6 3

Time-Series Team

Ngay 17 thang 6 nam 2025

Budi hoc s6 3 (Thit 5, 12/06/2025) bao gém hai noi dung chinh:
o Phdn I: So dé Thyc thé-Quan hé (Entity—Relationship Diagram (ERD))

« Phdn II: Chudn hod (Database Normalization)

Phan I: S @6 Thyc thé—Quan hé (Entity—Relationship
Diagram (ERD))

Dinh nghia: ERD la cong cu do hoa gitip chiing ta hinh dung ciu trtic logic ctia co s dit lidu trude
khi trién khai thuc té.

Derived
'\ Attribute

Relationship

Multivalue
Attribute

Attribute Week Entity

Hinh 1: So dd Quan hé dudi géc nhin Chen’s Notation
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| customers v
customer_id INT | orders v
» first_name VARCHAR(50) order_id INT :] order Hems v
» last_name VARCHAR(50) % customer_id INT -
! order_id INT
» birth_date DATE > order_date DATE
! product_id INT
> phone VARCHAR(50)  Fi— — — —|< & status TINYINT H | ity INT
> quanti
» address VARCHAR(50) » comments VARCHAR(2000) ‘ a X y DECINALLa2
2 unit_price ;
» city VARCHAR(50) » shipped_date DATE = ( ’)
» state CHAR(2) > shipper_id SMALLINT
2 points INT > A
¥ ' 4
I |
I |
I |
I |
| | =+
| |
e e g g g | | products v
: I product_id INT
| : 2 name VARCHAR(50)
: I » quantity_in_stock INT
| -lL » unit_price DECIMAL(4,2)
F o >
] shippers v | order_statuses v
shipper_id SMALLINT order_status_id TINYINT
» name VARCHAR(50) 2 name VARCHAR(50)
> >

Hinh 2: So do Quan hé dudi géc nhin Crow’s Foot Notation

1 Céc thanh phan chinh
1.1 Theo Chen’s Notation
Trong Chen’s Notation, s6 do ERD bao gom:

« Thyc thé (Entity): Cac thuc thé duge biéu dién trong so 6 ER bang mot hinh chit nhat va
duge dit tén bang danh tit 6 it, vi du Order.

Order

Hinh 3: Thuc thé dudi goc nhin Chen’s Notation
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« Thyc thé yéu (Weak Entity): Mot thuc thé yéu 1a mot thue thé phu thudc vao si ton tai ciia
mot thue thé khéc.

Mot thue thé khong thé dude xéc dinh duy nhat chi bang céc thudc tinh ctia né.

Order Order Item

Hinh 4: Thuc thé yéu dudi géc nhin Chen’s Notation

« Thudc tinh (Attribute): hinh oval ndi véi thuec thé.

Hinh 5: Thudc tinh duéi géc nhin Chen’s Notation

Primary Key: gach chan, vi du CustomerID.

— Foreign Key: in nghiéng hodc kém chu thich (FK).

Multivalued Attribute: hai vong oval chong nhau cho thuoc tinh cé nhiéu gié tri.

Derived Attribute: thudc tinh suy ra, vé oval nét diit.
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« Quan hé (Relationship): hinh thoi, n6i cdc thuc thé, tén quan hé dé canh thoi.

one-to-many (1:N)
one-to-one (1:1)

many-to-one (N:1) many-to-many (M:N)
Hinh 6: Quan hé dudi géc nhin Chen’s Notation

« Cardinality: ghi 16 1:1, 1:N, M:N ngay bén dudng ndi.

o Associative Entity: v6i quan hé M:N, st dung bang trung gian (hinh ch nhat) chita hai FK va
thudc tinh bé sung.

1.2 Theo Crow’s Foot Notation

Ky hiéu Y nghia Gidi thich
Tén thuc thé Thire thé - ' (
—‘— Ty s6 luc luwgng 1 Khéng chira rang
budc tham gia

% Ty 56 Iutc luwong N Khéng chi ra rang
Tén lién két Lién két budéc tham gia

Ty s6 luc lwgng 1va | 1va chi 1 (tham
Tén lién két tham gia toan bg gia toan bg)

' H_ Ty 56 lue Iwong 1 va | 0 hoac 1 (tham
P L Lién k&t dé qui véi cdc tén vai \_/ . ba b g o A A
Tén vai tro TENVAItTO o ks hau cia thyc the th,a",‘ gia b phan gia b-o phan)
< Ty s6 lyc lwgng N 1 hoac N (tham
va tham gia toan bé | gia toan bg)
Tén thuc thé "A\< Ty s6 lyc legng N va | 0 hodc N (tham
~—~ tham gia bé phan | gia bo phan)

Tén thyc thé

Tén thyc thé & trén, 1én thude

Thudc tinh khoa tinh & dudi. Thudc tinh khoa
{Thuoc tinh da tri} €0 gach chan, thugc tinh da tri
Thudc tnh dugce d3t trong ngoac nhon.

Crow’s Foot Notation t6i wu cho so do 16n:

« Thuyc thé (Entity): hop chit nhat liét ké tén thuc thé va céc thuoc tinh, khéa chinh in dam hodc
gach chan, khéa ngoai in nghiéng.

e Thudc tinh: liét ké trong hop, khong dung oval.

« Cardinality: ky hiéu ngay dau néi:
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Ky hiéu Y nghia

“o 1 Mot ()

—— Chinh x4dc mot (bat budc)
——o0 Khéng hoac méot (0..1)
—— < Nhiéu (N)

— — o < Khoéng hodc nhiéu (0..N)
— — || < Tt nhat mot nhidu (1..N)

Gia stt ¢6 hai thuc thé A va B v4i quan hé sau:
A ——] «— <-—-- B

— Ky hiéu | bén A nghia méi ban ghi bén B chi lién két véi ding 1 ban ghi A.
— Ky hiéu ‘< bén B nghia mdi ban ghi bén A c6 thé lién két v6i nhi¢u ban ghi B.
— Thém o néu tuy chon (cé thé khong cé lién két), thém || néu bat budc it nhat mot.

1-N bit budc-bit budc (|[-<) Mbi ban ghi bén “1” phai c¢6 it nhat mét ban ghi bén “N”, va
mdi ban ghi bén “N” chi thuéc mét bén “17. Vi du: Hoa don phai cé it nhat mdt muc hang;
mdi muc hang chi gin v6i mot hod don.

1-N tuy chon-bit budc (o—<) Bén “1”7 c¢6 thé khong c6 lién két, bén “N” vAn phai lién két
v6i dting mot “17. V7 du: Khach hang c6 thé chua dit don nao (0..N), nhung méi don luén phai
gan v6i mot khach hang.

1-1 bt budc—tuy chon (|[-o) Mbi ban ghi bén bit budc phai c6 ding mét dbi téc, con bén
tuy chon c6 thé khong c6. V7 du: Nhan vién luén thuéc mot phong ban; nhung mot phong ban
c6 thé chua cé nhan vién.

1-1 bt budc-bit budc (||-||) Méi quan hé mét-mét chit ché hai chidu. Vi du: Mbi hd so
luong chi gan v6i mot nhan vién va mdi nhan vién c6 ding mot ho so luong.

N-M (<—<) M&i bén c6 thé lién két nhiéu véi bén kia; thudng hién thuc qua bang trung gian.
Vi du: Sinh vién — Khéa hoc: mét sinh vién c¢6 thé hoc nhiéu khoéa, va mot khéa cé nhiéu sinh
vién.

« Bang trung gian (Associative Entity): quan hé M:N dugc giai bang bang phu véi hai chan
qua ndi t6i hai bang cha.
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Phan II: Chuan ho4 (Database Normalization)

1 Muc tiéu ctia chuin héa
Chuan héa nham:
e Loai b6 du thua du liéu.
o Ngin ngtra cdc di thudng (anomalies) khi cheén, cdp nhét, x6a.

« Dam bdo tinh nhit quin, toan ven dit liéu.

2 Kién thiic bb trg

Mbét s6 khai niém co ban truée khi vao céc dang chuan:

Phu thuéc ham day da (Full Functional Dependency)

Goi X — Y 1a phu thuéc ham day di néu Y phu thudc vao toan bd tdp X, khong phu thude chi mot
phan ciia X.

Phuy thuéc ham bd phin (Partial Dependency)

Khi mot thudc tinh phu thudc chi vao mét phan ctia khéa chinh (trong trudng hop khéa chinh ghép),
tttc 1a ton tai phu thudc ham bo phan.

Phy thudc ham bic ciu (Transitive Dependency)

Néu A — B va B — C, nhung A khéng truc tiép xac dinh C, ta néi cé6 phu thude bac cau.

Phu thuéc ham khéng tam thusng (Non-trivial Functional Dependency)

Cho mé6t quan hé R véi cac tap thudc tinh X va Y C R. Mot phu thuoc ham X — Y dudc goi la khong
tam thuong (non-trivial) néu va chi néu

Y ¢ X.

Nghia 14, c6 it nhdt mot thudc tinh trong Y khong nam trong X.

3 Cac dj thuong (Anomalies)

« Insertion Anomaly: Khong thé chén ban ghi néu thiéu thong tin phu thuoc (vi du khong thé
thém mét don hang khi chua ¢é khéch hang).

« Update Anomaly: Phai ciAp nhét ciing mot thong tin ¢ nhiéu ban ghi khéc nhau, dan dén nguy
cd khong dong nhéat.

« Delete Anomaly: X6a mot ban ghi c6 thé vo tinh xéa luén théng tin can gitt & cic ban ghi khéc.
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4 Céc dang chuin héa
4.1 First Normal Form (1NF)
Piéu kién dé dat 1NF:
o Mbi 6 trong bang chi chita mot gid tri nguyén tit (atomic), khong ¢6 danh sdch hay nhém 15p.
« Mobi hang 14 duy nhat, thuong thong qua mot khéa chinh.
e Khong cé cic cot lap hodac nhém cot lap cho cung mot loai dit lidu.
Giai thich:
Néu mot 6 chita nhiéu gid tri (vi du “Math, Physics”) ho#c cic cot lap nhu Phonel, Phone2, thi khong

thé truy van, loc hay dém riéng timg phan t@. INF yéu cau tach mdi gid tri thanh mot 6 riéng va bd
cac nhém cot 1ap.

Vi du: (Chua 1NF)

StudentID | Name | Subjects
S01 Alice Math, Physics, History
S02 Bob Physics, Chemistry

Anomalies: Khong thé dém sb sinh vién hoc “Physics” hodc tim sinh vién chi hoc mot mén.
Chuyén sang 1NF:
e Téch mdi moén thanh mot hang méi, dé mdi 6 chi chita mot mon.

Sau khi dat 1NF:

StudentID | Name | Subject
S01 Alice Math
S01 Alice Physics
S01 Alice History
S02 Bob Physics
S02 Bob Chemistry

4.2 Second Normal Form (2NF)
Piéu kién dé dat 2NF:
e Quan hé da & INF.
e Moi thudc tinh khong khéa phai phu thude day di vao toan bo khéa chinh (khong c6 phu thude
bo phéan).

Giai thich:
Néu khéa chinh 1 composite (vi du (A4, B)) nhung mot cdt chi phu thudc vao mot phan (A hosic B), sé
lap lai théng tin dé nhiéu lan. 2NF tach cac phu thudc bo phén ra thanh bang riéng.

Vi du: (INF nhung chua 2NF)

OrderID | ProductID | OrderDate | Quantity
1001 A123 2025-06-14 2
1001 B456 2025-06-14 1
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Anomalies: OrderDate lip cho mdi sin pham trong cing don hang; khé cap nhat ngay duy nhat.

Chuyén sang 2NF:
1. Téch Orders(OrderID, OrderDate).
2. Gilt OrderItems(OrderID,ProductID, Quantity).

Sau khi dat 2NF:

Orders Orderltems ‘
OrderID | OrderDate OrderID | ProductID | Quantity
1001 2025-06-14 1001 A123 9

— 1001 | B456 1

4.3 Third Normal Form (3NF)
Piéu kién dé dat 3NF:
e Quan h¢ da 6 2NF.
« Khéng c¢6 phu thudce bic cau: moi thudce tinh khong khéa chi phu thude true tiép vao khéa chinh,

khong phu thudc qua thudc tinh khong khéa khac.

Giai thich:
Néu A — B va B — C, nhung C khéng truc tiép phu thudc vao A, thi C bi lap khi B bi lip. 3NF tich
phu thudc béc cau ra thanh bang riéng.

Vi du: (2NF nhung chua 3NF)

CustomerID | Name | ZipCode | City
Co1 Alice 10001 New York
Co02 Bob 10002 New York

Anomalies: City 14p cho mdi ZipCode; cAp nhat thanh phd phai sita nhiéu hang.

Chuyén sang 3NF:
1. Téch ZipCodes(ZipCode, City).
2. Gitt Customers(CustomerID, Name, ZipCode).

Sau khi dat 3NF:

ZipCodes Customers
ZipCode | City CustomerID | Name | ZipCode
10001 New York Co1 Alice | 10001
10002 New York C02 Bob 10002

4.4 Boyce—Codd Normal Form (BCNF)
Piéu kién dé dat BCNF:
e Quan hé da & dang 3NF.
e V6i moi phu thudoc ham non-trivial X — Y, tdp X phai 1a siéu khéa ctia quan hé.
Giai thich:
Néu c6 mot phu thudée X — Y ma X khong di duy nhat dé x4c dinh hang (khong phéi siéu khoéa), thi
khi gid tri Y thay ddi ban sé phai cAp nhat nhiéu hang, dan dén bat thudng cip nhat.
Vi du: (3NF nhung chua BCNF)
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StudentID | CourselID | Instructor
S1 C1 Prof. A
S2 C1 Prof. A

{Instructor} — {CourseID} nhung {Instructor} khong phai siéu khoa.

Phan ra sang BCNF:
1. InstructorCourses(Instructor, CourselD)
2. StudentInstructors(StudentID, Instructor)

Sau khi dat BCNF:

I C StudentInstructors
nstructorCourses StudentID | Instructor
Instructor | CourselD ] Prof. A
Prof. A C1 o Pigf' N

Lgi ich: Moi FD non-trivial gi déu cé vé trai 1 siéu khéa, loai bé anomalies cdp nhat tén giang vién.

4.5 Fourth Normal Form (4NF)
Piéu kién dé dat 4NF:

e Quan hé da & dang BCNF.

« Khoéng ton tai bat ky phu thudc da tri non-trivial X — Y nao véi X khong phai siéu khoa.
Giai thich:
Khi X da x4c dinh Y va Z doc lap, ban sé phai luu Cartesian product Y x Z, giy du thita. Néu X
khong phai siéu khéa, phai tdch MVD nay ra thanh bang riéng.
Vi du: (BCNF nhung chua 4NF)

EmplID | Skill | ProjectID
E1 Java P1
El Java P2
E1l Python P1
E1 Python P2

Cé cac MVD:

EmpID — {Java,Python}, EmpID — {P1,P2},
va {EmpID} khong phéi siéu khoa.

Phan ra sang 4NF:
1. EmployeeSkills(EmpID, Skill)
2. EmployeeProjects(EmpID,ProjectID)

Sau khi dat 4NF:

EmployeeSkills EmployeeProjects
EmpID Skill EmpID | ProjectID
El Java E1l P1
E1 Python El P2

Lgi ich: S6 hang gidm tit M x N xuéng M + N, va anomalies thém /xéa k¥ ning hay du an dugc gidi
quyét riéng biét.
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4.6 Fifth Normal Form (5NF / PJNF)
Piéu kién dé dat 5NF:
e Quan hé da & dang 4NF.

« Moi join-dependency non-trivial trén quan hé déu phai 1a hé qué logic ctia cdc khéa ing vién.
Néu ton tai mot join-dependency khong duge suy ra tit khéa ting vién, quan hé phai dugc phan
ra thém.

Giai thich:
Join-dependency tam phan nghia 14 ban cé thé phan ra quan hé R thanh ba quan hé con Ry, Ro, R3
sao cho

R = Rl > RQ > R3

ma phép phan ra nay khong mat mat. Tuy nhién, néu ban chi join hai trong ba quan hé, c¢6 thé sinh ra
cac tuple gid (spurious tuples). 5NF yéu cau moi rang budc da chiéu nhu viy phai duge biéu dién qua
cic phép chiéu tit khoa ting vién, hoic phai phan ra thém dé tranh tuple gia.

Vi du: Quan hé chua 5NF (da 6 4NF)

Agent | Company | Product
A X P
A Y Q

Quy tdc nghiép vu: Néu A lam viéc cho X va X san xudt P, thi A phai ban P. Pay 1a mot join-
dependency tam phan gitta (Agent, Company), (Company, Product), (Agent, Product). Néu chi join hai
trong ba, vi du join AgentCompany v6i CompanyProduct, ta sé thu duge bo (A,Y, P) — mdt tuple gia.

Phan ra dé dat 5NF:

1. AgentCompany(Agent, Company)
2. CompanyProduct(Company, Product)
3. AgentProduct(Agent,Product)

Sau khi dat 5NF:

AgentCompany CompanyProduct
Agent | Company Company | Product
A X X P
A Y Y Q
AgentProduct
Agent | Product
A P
A Q

Két qua: Chi khi join day di ba bang con méi khoi phuc lai quan hé gbe R ma khong sinh tuple gia,

dam béo tinh toan ven ctia rang budc tam phan ngay trong cau tric co sé dit lidu.

10
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5 Anh huéng ctia chuin héa dén phan tich di lidu

Chuan héa dit liéu 1a moét quy trinh thiét ké co sé dit liéu nham loai bé du thita va ddm bao tinh nhét
quén. Mic du mang lai nhiéu lgi ich trong viéc luu trit va cdp nhat dit liéu, chuan hoéa ciing c6 thé
gay ra mot s6 khé khan trong qué trinh phéan tich, dic biét trong cidc hé théng phan tich dit lidu 16n
(OLAP, BI).

5.1

5.2

Céc thach thitcc phd bién

Phan manh dit liéu (Data Fragmentation): Chuan héa khién dit liéu duge chia nhé thanh
nhiéu bang con theo timng thuc thé. Piéu nay lam cho viéc phan tich phai thuc hién nhiéu phép
JOIN dé gom dit liéu lai, lam ting d6 phtic tap ctia truy van va dé& dan dén sai sét néu thiéu bang.

Giam kha ning truy vin ad-hoc: Trong thuc té, cic nha phan tich thuong dit cau hoi di
liéu tite thoi. Khi dit liéu da chudn héa cao, ho budc phai hiéu ré ciu tric nhiéu bang, giy kho
khan cho viéc kham phé dit liéu nhanh chéng.

Hiéu ning thip trén khbi lugng 16n: Trong cic hé théng di liéu 16n, viéc thuc hién nhiéu
phép JOIN gitta cdc bang chuan héa lam ting chi phi xit 1j, dAn dén hiéu niang thap trong bio cio
va dashboard.

Khé phéan tich da chiéu (Multidimensional Analysis): Dé tinh toan céc chi sé6 nhu doanh
thu theo khu vuec, theo thdi gian hodc theo sdn pham, phai reconstruct dit liéu tit nhiéu bang lién
quan, lam truy van tré nén dai dong va dé 16i.

Do linh hoat thap trong ETL/ELT: Viéc chuan héa cao gay khé khan trong viéc phat trién
pipeline dit liéu, dac biét 1a cdc quy trinh nap dit liéu dinh ky hoac incremental loading.

Mét ngit canh dit ligu (Context Loss): Mot s6 thong tin lién két tam thsi gitta cac thuc thé
c6 thé khong con ton tai khi chia nhé bang, dan dén mét mat thong tin can thiét cho moét sd phan
tich chuyén sau.

Yéu cau cao vé kién thitc s6 dd dit lidu: Ngudi dung phai hiéu ré cdc khéa chinh, khéa ngoai
va, quan hé gita cdc bang, khién cho viéc onboarding ngudi méi va dao tao tré nén tém kém hon.

Vi du minh hoa

Gia sit ta c6 hé théng quan 1y don hang duge chuan héa nhu sau:

customers(customer_id, name, email)
orders(order_id, customer_id, order_date)
order_items(order_id, product_id, quantity)

products(product_id, product_name, price)

Dé tinh téng doanh thu theo khich hang, ta phai thuc hién truy van phtic tap nhu sau:

SELECT

c.name,

SUM(oi.quantity * p.price) AS total_revenue
FROM customers c

11
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JOIN orders o ON c.customer_id = o.customer_id
JOIN order_items oi ON o.order_id = oi.order_id
JOIN products p ON oi.product_id = p.product_id
GROUP BY c.name;

Truy van trén tuy chinh xéc nhung dai va doi héi hiéu r6 quan hé gita nhiéu bang. Trong md hinh
phi chuan héa (denormalized), théng tin nay c6 thé nam gon trong mét bang duy nhét, gitp truy van
don gian hon nhung dénh déi bang tinh du thira.

5.3 Két luan

Chuan héa 13 can thiét cho viéc duy tri dit liéu sach va nhit quan. Tuy nhién, khi muc tiéu 13 phan tich
di liéu nhanh va linh hoat, ta can can nhic st dung céc chién luge két hop nhu:

« Tao bang téng hgp (denormalized summary tables) phuc vu phéan tich.
o Thiét ké m6 hinh dit liéu hinh sao (star schema) ho#ic bong tuyét (snowflake schema).

« Diing cong cu trung gian nhu semantic layer dé che gidu do phitc tap ctia dit liéu chuan héa.

12
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