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TONG QUAN DU AN

Thong tin khach hang

Tén du an: Nang cap hé thong ca sd dif liéu cho website ban hang dién tur
Linh vuc: Thuong mai dién tir - Thai trang va phu kién

Quy mé: 50,000+ san pham, 100,000+ khach hang dang ky

Luu lugng truy cap: 10,000+ khach truy cap/ngay, 500+ don hang/ngay

Thach thic ban dau

Khach hang dang st dung hé théng co s& di liéu ci véi nhitng van dé nghiém trong:

¢ Thdi gian phan hoi cham: Thai gian phan héi trung binh 8-12 giay

¢ Ngung hoat déng thudng xuyén: 2-3 [an/tuan, mdi lan 15-30 phut

¢ Khé khan trong viéc mé réng: Khéng thé mé rong khi luu lugng truy cap tang dot bién
¢ Sao luu khéng én dinh: M4t dt liéu 2 lan trong 6 thang

¢ Truy van khéng t6i wu: M6t sé truy van mat t&i 30 gidy dé thuc hién

PHAN TiCH HIEN TRANG

Kién tric hé thong cii

Hé théng ban dau st dung MySQL 5.6 véi cau hinh ca ban:

May chu: Chia sé hosting v4i RAM 2GB

B& nhé: O cung HDD 100GB

Cong cu: MyISAM cho tat ca bang

Lap chi muc: Chi ¢ khéa chinh, thiéu chi muc cho cac truy van phuc tap



e Sao luu: Sao luu thu cong 1 tuan/lan

Van dé cu thé dugc xac dinh

1. Cau truc bang khong t6i uu

r

sql

-- Bdng san phdm cii (vdn dé)
-- Nén la VARCHAR vdi index
-- Qud ldn cho nhiing truy vdn thudng xuyén

-- Thiéu foreign key constraint

-- Thiéu indexing cho category._id, price, created_at

N

2. Queries khong hiéu qua

s

sql

-- Truy vén chdm - khéng cé chi muc

-- Thai gian thuc hién: 28 gidy

N

3. Cau hinh server khéng phu hop
¢ innodb_buffer_pool_size: Chi 128MB (qua nho)
e query_cache_size: 0 (khong si dung cache)

e max_connections: 50 (qua thap cho traffic cao)

GIAI PHAP TRIEN KHAI
Giai doan 1: Nang cap co sé ha tang (Tuan 1-2)
Cau hinh may cha méi:

¢ Phién ban MySQL: Nang cap lén MySQL 8.0
e May chu: VPS vGi 16GB RAM, 8 CPU cores



e B6 nhé: SSD NVMe 500GB
e Hé diéu hanh: Ubuntu 20.04 LTS

Cau hinh MySQL to6i vu:

r

sql

-- my.cnf configuration

#75% RAM

N

Giai doan 2: T6i uu cau tric database (Tuan 3-4)

Thiét ké lai cau tric co sé dir liéu:

-
sql




-- Bdng categories dugc téi uu
CREATE TABLE categories (
id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(100) NOT NULL,
slug VARCHAR(100) NOT NULL UNIQUE,
parent_id INT NULL,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
INDEX idx_parent_id (parent_id),
INDEX idx_slug (slug),
FOREIGN KEY (parent_id) REFERENCES categories(id) ON DELETE SET NULL
) ENGINE=InnoDB;

-- Bdng products dugc téi uu hoan toan
CREATE TABLE products (
id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(255) NOT NULL,
slug VARCHAR(255) NOT NULL UNIQUE,
description TEXT,
short_description VARCHAR(500),
price DECIMAL(12,2) NOT NULL,
sale_price DECIMAL(12,2) NULL,
category_id INT NOT NULL,
brand_id INT NULL,
sku VARCHAR(100) UNIQUE,
stock_quantity INT DEFAULT O,
status ENUM('active', 'inactive’, 'out_of_stock') DEFAULT 'active',
featured BOOLEAN DEFAULT FALSE,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,

-- Chi myc dé téi uu hiéu sudt
INDEX idx_category_id (category_id),
INDEX idx_brand_id (brand_id),
INDEX idx_price (price),

INDEX idx_sale_price (sale_price),
INDEX idx_status (status),

INDEX idx_featured (featured),
INDEX idx_created_at (created_at),
INDEX idx_slug (slug),

INDEX idx_sku (sku),

INDEX idx_stock (stock_quantity),

-- Chi myc két hgpp cho cdc truy van thudng dung
INDEX idx_category_status (category_id, status),
INDEX idx_category_price (category_id, price),




-- Rang bugc khéa ngogi

\.

Tao bang t6i uu cho orders:

s

sql

N

Giai doan 3: Migration va Data Transfer (Tuan 5-6)

Quy trinh chuyén dai dir liéu an toan:

-
bash




<« (D »

#1/bin/bash
# Quy trinh chuyén déi dit liéu

# 1. Sao luu dit liéu ci
mysqgldump -u root -p old_database > backup_$(date +%Y%m%d_%H%M%S).sq|

# 2. Tao co s dir liéu mdi
mysgl -u root -p -e "CREATE DATABASE new_ecommerce_db CHARACTER SET utf8mb4 COLLATE utf8mb4_unicd

# 3. Nhdp cdu tric méi
mysql -u root -p new_ecommerce_db < new_structure.sq|

# 4, Chuyén déi dir liéu vdi kiém tra
mysql -u root -p new_ecommerce_db < data_migration.sq|

Quy trinh chuyén déi dir liéu véi kiém tra:

-

sql

-- Chuyén déi dit liéu san phdm vdéi lam sach di liéu
INSERT INTO new_ecommerce_db.products
(id, name, slug, description, price, category._id, stock_quantity, status, created_at)
SELECT

id,

TRIM(name) as hame,

LOWER(REPLACE(REPLACE(TRIM(name), ' ', '-"), '-=', '=")) as slug,

description,

price,

category_id,

COALESCE(stock_quantity, 0) as stock_quantity,

CASE

WHEN stock_quantity > 0 THEN 'active'
ELSE 'out_of_stock'

END as status,

created_at
FROM old_database.products
WHERE name IS NOT NULL AND name =
AND price > 0
AND category_id IS NOT NULL;

-- Kiém tra sau khi chuyén déi
SELECT
'Products migrated: ' as info,
COUNT(*) as count
FROM new_ecommerce_db.products;




Giai doan 4: T6i uu Performance (Tuan 7-8)

T6i uu héa truy van quan trong:

r
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-- Truy vdn san phdm theo danh muc (trudc: 28s, sau: 0.08s)

-- Két qud EXPLAIN cho thdy st dung chi muc hiéu qua:
-- chi muyc: idx_category._status
-- hang: 1,247 (thay vi quét toan by 50,000 hang)

-

Thu tuc luu trir cho cac thao tac thudng xuyén:

(

sql




-- Thu tyc luu trd cdp nhdt sé lugng tén kho

\.

Giai doan 5: Backup & Security (Tuan 9-10)

Hé thong sao luu tu déng:

-
bash




# Quy trinh sao luu hang ngay

# Sao luu day du

# Nén tép sao luu

# Xo6a cdc ban sao luu ci han 30 ngay

# Tai lén luu trd ddm mdy

.

Cau hinh bao mat:

r

sql

-- T@o ngudi dung vdi quyén han ché

-- Ngu@di dung chi doc cho bdo cdo

-- Ngudi dung sao luu

Giai doan 6: Monitoring & Maintenance (Tuan 11-12)

Thiét lap giam sat hiéu suat:

-
sql




-- B@t nhdt ky truy vdn chgm

-- Truy vdn gidm sdt

-= Phén tich st dung chi muc

KET QUA PAT DUCC

Cai thién Performance

Toc do truy van:

Trang chu: Tu 8-12 giay — 0.5-0.8 giady (cai thién 94%)

Trang danh muc san pham: T 15-20 gidy — 0.3-0.5 gidy (cai thién 97%)

Tim kiém san pham: TU 25-30 gidy — 0.2-0.4 gidy (cai thién 98%)

Checkout process: TU 5-8 giay — 0.8-1.2 giay (cai thién 85%)
Stability & Reliability:

e Uptime: TU 94% — 99.8%
e Downtime: TU 2-3 lan/tuén — 0 lan trong 3 thang

¢ Data loss incidents: Tu 2 lan/6 thang — 0 lan



Scalability:

e Concurrent users: Tu 200 — 2,000 users cung luc
¢ Daily orders: Tu 500 — 1,200 orders/ngay

e Peak traffic handling: Tang 400% so v&i trudc

Metrics cu thé

Hiéu suat co sé dir liéu:

r

sql

-- Trudc téi uu héa

-- Sau téi uu héa

\

Tac dong kinh doanh:

¢ Ty lé chuyén dai: Tang 35% (tUr 2.1% — 2.8%)

¢ Doanh thu: Tang 28% trong 3 thang

¢ Su hai long cua khach hang: Tang 40% (tU NPS 6.2 — 8.7)
e Ty lé bo gié hang: Giam 22% (tUr 68% — 53%)

BAI HOC VA KHUYEN NGHI
Nhirng yéu t6 quan trong nhat
1. Chién lugc chi muc:

e Luon tao chi muc két hgp cho cac truy van phuc tap

e Giam sat viéc sur dung chi muc va loai bo cac chi muc khdng sir dung

e Can nhac su danh dai gilra téc do truy van va téc d6 chén/cap nhat
2. Thiét ké co sé dir liéu:

e Chuan hda hgp ly, tranh chuan héa qua muc

e S dung dung kiéu dit liéu (VARCHAR thay vi TEXT khi c6 thé)



e Rang budc khda ngoai dé€ dam bao tinh toan ven dit liéu

3. Piéu chinh cau hinh:

e Kich thudc vung dém InnoDB la yéu t6 quan trong nhat

e BG dém truy van phu hgp cho Uing dung doc nhiéu

e Tap hgp két ndi dé t6i uu viéc st dung tai nguyén
Nhirng 16i can tranh
1. Rui ro khi chuyén doéi:

e Luon 6 ké hoach sao luu va chién lugc khoi phuc

e Kiém tra chuyén d6i trén méi trudng thir nghiém trudc

e Xac thyc tinh toan ven di liéu sau moi budc chuyén déi
2. Toi uu héa hiéu suat:

e Khong téi uu qua s6m - do ludng trudc, téi uu sau
e Tranh tao qua nhiéu chi muc - méi chi muc cé chi phi

e Gidm sat xu hudng dai han, khong chi hiéu suéat tic thai
3. Can nhac bao mat:

e Nguyén tac quyén tGi thi€u cho ngudi dung g sa dir liéu
e Cap nhat bao mat thuong xuyén va quan ly ban va

e Bao vé két n6i ma hoda va dir liéu nhay cam

KET LUAN

Du an nang cap MySQL cho website thugng mai dién tir da thanh cong vugt mong dai. Viéc ap
dung cac best practices trong database design, optimization, va operations management da mang

lai két qua an tugng vé ca technical performance va business metrics.
Cac yéu t6 thanh céng chinh:

e Phan tich ky ludng hién trang trudc khi dua ra giai phap

e Ap dung phuong phap cé hé théng vdi ting giai doan rd rang

e Giam sat lién tuc va diéu chinh dua trén dir liéu thuc té

e Dau tu vao ca sd ha tang va cau hinh phu hgp

Lo trinh tuong lai:

e Trién khai cac ban sao doc dé ma réng cac thao tac doc



e Can nhac chién lugc phan chia khi khéi lugng dir liéu tang 10 lan
e Kham pha cac giai phap cloud-native cho khoi phuc tham hoa
e Diéu chinh hiéu suat tu dong véi hoc may

Kinh nghiém tUr case study nay cé thé 4p dung cho nhiéu du an MySQL khac, dac biét la cac

website c6 high traffic va yéu cau performance cao.
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