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Tém tit: Hé thé'ng co so dir lieu la yéu 16 tao cho phd‘n mém hoat dong hiéu qua, bao mdt
va an toan. Bai viét thue hién viéc khdo sdt cdc gidi phdp dé thiét ké co sé div liéu doi véi bdi todn
bo phiéu trén nén tang thiét bi di dong, co so sanh cac dac diém gitta cdc hé quan tri co so dir liéu
phé bién nhi Microsoft SOL Server, Oracle Database, PostgreSQL va MySQL va trién khai xdy
dung hé thong co s¢ dit liéu cho bai todn trén MySQL trong dé diwa ra nhiimg gidi [ phdp vé mét sé
View (bang ao), Procedure (thi tuc), Index (chi muc) va Trigger trong MySOL nham hé thong
dwoc xdy dung dam bdo cdc yéu cdu ve hiéu sudt, bao mdt, tinh toan ven dit liéu va gidi quyét cac
théch thire trong viéc toi wu héa truy vén, ddc biét trong méi truong bé phiéu true tuyén.

Tir khéa: MySOL (Relational Database Management System - RDBMS), hé thong co' so
dir liéu, App (Application - ung dung), View (bdng do), Procedure (thu tuc), Index (chi muc) va
Trigger.

BUILDING A DATABASE SYSTEM FOR MOBILE-BASED VOTING PROBLEM
USING MYSQL DATABASE MANAGEMENT SYSTEM

Abstract: The database system is a key factor enabling sofiware to operate efficiently,
securely, and safely. This article surveys solutions for designing a database for the voting
problem on mobile platforms, comparing the characteristics of popular database management
systems such as Microsoft SQL Server, Oracle Database, PostgreSQL, and MySQL. It then
implements a database system for the voting problem using MySQL, providing solutions
involving several Views (virtual tables), Procedures, Indexes, and Triggers in MySQL to ensure
the system meets requirements for performance, security, data integrity, and addresses
challenges in query optimization, especially in an online voting environment.

Keyword: MySQL (Relational Database Management System - RDBMS), database
system, App (Application), View, Procedure, Index, Trigger.

1. Pit van dé

Ngay nay, cic tng dung di dong da ndi 1én nhu mot thanh phan thiét yéu trong nd luc
chién lugc cua bét ky t6 chtrc nao nham tiép cén va tuong tac véi dbi twong muc tiéu. Véi dién
thoai thong minh va may tinh bang di trd thanh phuong tién thdng tri dé lién lac, giai tri va ning
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suét. Do do, viéc phat trién cac ung dung danh cho thiét bi di dong phuc vu cho cac nhu cu va
so thich khac nhau 1a mét nd lyc diy thach thic va b ich. Thiét ké ung dung trén thiét bi di
dong (Mobile App) gitp tdi uu hoa quy trinh van hanh va quan 1y, nang cao hiéu suit cong viéc,
tir d6 tang trai nghiém nguoi dung 1a can thiét.

Ung dung (App) bo phiéu trén Mobile mang lai nhiéu tién loi, d& dang cho ngudi st dung,
khic phuc kho khin vé dia 1y, tiét kiém thoi gian, chi phi. Hon nira né con gitp cac nha quan ly
c6 thé thu thap dir liéu y kién nguoi dung mot cach nhanh chéng, hiéu qua chinh xac, dé& dang
xem xét, theo ddi va phan tich két qua.

Khi nghién ctru vé cac hé quan tri co s dit liéu phd bién nhu Microsoft SQL Server, Oracle
Database, PostgreSQL va MySQL, tic gia nhin nhan viéc tmg dung MySQL dé xay dung va trién
khai mot hé théng co sé dif liéu cho bai toan bo phiéu trén nén tang thiét bi di dong 1a dam béo, vi
d6 1a hé quan tri co so dir liéu manh mé, an toan va linh hoat. MySQL duoc thiét ké dé xur ly cac
truy van va thao tac dir liéu nhanh chong va 6n dinh, pht hop vdi cac hé théng can xt 1y luong 16n
dir lidu va phu hop véi bai toan dd néu. Van dé can thuc hién chinh 13 phat trién mot hé théng co s&
dit liéu ti wu cho cac bai toan bo phiéu trén thiét bi di dong, dap ung duogc cac yéu cau vé tée do,
d0 chinh x4c va bao mat.

2. N¢i dung

2.1. Co s ly thuyét dé lwa chon MySQL dé trién khai

- Thyc hién khéo sat cac giai phap hé thong bo phiéu dién tir hién nay, nhan thay rit da dang vé
quy mo, tinh ning va cong nghé str dung. Tuy nhién, thudng c6 cac thanh phéan chinh sau:

+ Giao dién ngudi ding: Cho phép ngudi bo phiéu dang nhép, xac thuc danh tinh va thuc hién
viéc bo phiéu.

+ Co s6 dit liéu: Luu trir thong tin vé& ngudi bo phiéu, tmg vién, phiéu bau va két qua.

+ May cha img dung: Xir Iy cc yéu cau tir giao dién nguoi dung, trong tac véi co s dir lidu
va dam bao tinh toan ven cua dir liéu.

+Hé théng xac thuc: Pam bao tinh bao mat va xac thuc danh tinh cia ci tri.

- So sanh cac hé quan tri co so di li€u [1], [2], [6], [7]:

Bang so sanh cac h€ quan tri co sé dir liéu

Pic diém  |Microsoft SQL Server|Oracle Database|  PostgreSQL MySQL
Ngudn mo Khong Khong Co Co
Chi phi Thuong mai Thuong mai co béll\r/fltél?ulc))?lig’ mai| co blé:;[llflrllu%nmé mai
Hiéu suit Cao Rét cao Cao Cao
Tinh ning Rét nhiéu Rét nhiéu Nhiéu Nhiéu
Cong dong Lén Lén Lén Rét 16n
D@ str dung Tt Tét Tét Rét t6t
Pho bién Rét pho bién Rét pho bién Phd bién Rét pho bién

- Ly do lya chon MySQL cho hé théng bé phiéu dién tir [6].

Dua trén bang so sanh trén tac gia lya chon MySQL dé xay dung va trién khai mot hé
thong co s dit liéu cho bai toan chinh vi:

+ Chi phi: MySQL 1a mot lwa chon mién phi, phti hop véi cac du 4n c6 ngén sach han ché.

+Ngudn mo: Tinh md ngudn cho phép tily chinh va mé rong hé thdng mét cach dé dang.
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+ Cong dong 16n: Cong dong ngudi ding MySQL rét 16n, gitp viée tim kiém tai liéu, hd tro va
giai quyét van dé tré nén dé dang hon.

+ Hiéu sudt cao va phd bién: MySQL dap tng dugc yéu cau vé hiéu suat xur Iy luong 16n dit
liéu trong cac cudc bo phiéu va co dic diém 1a rat phd bién.

+ D& sir dung: MySQL c6 ¢t phap SQL don gian va d& hoc, giup giam thoi gian phat trién
hé théng.

+ Linh hoat: MySQL c6 thé chay trén nhiéu hé diéu hanh khac nhau va tich hop vdi nhiéu
ngon ngir 18p trinh.

2.2. Thiét ké hé thong

2.2.1 M6 hinh co sé dir liéu

* Phan tich chirc ning ctia bai toan bo phiéu trén nén tang thiét bi di dong, nhom tac gia da
mo ta vé ngudi ding, Use Case va mdi quan hé ctia bai toan nhu sau:

- Actors: Nguoi dung (Voter); Quan tri vién (Admin); Hé thong xac thuc (Authentication
System).

- Use Cases: Ding ky tai khoan; Dang nhap; Xem danh sach cudc bo phiéu; Tham gia bod
phiéu; Xem két qua bo phiéu; Quan 1y tai khoan; Quan 1y ngudi ding; Tao cudc bo phiéu; Quan
Iy cudc bo phiéu; Xem va xuiat két qua.

- Méi quan hé:

+ Nguoi ding < Diang ky tai khoan, Dang nhap, Xem danh sach cudc bo phiéu, Tham gia
b6 phiéu, Xem két qua bo phiéu, Quén 1y tai khoan

+ Quan tri vién < Quan ly ngudi dung, Tao cudc bo phiéu, Quan Iy cude bo phiéu, Xem
va xuat két qua.

+ Hé thong xac thuc < Piang ky tai khoan, Pang nhap

* Tir két qua phéan tich chirc ning cta bai toan & trén, ta xac dinh 07 Bang gom: Users
(Nguoi dung); Polls (Cude bo phiéu); Options (Cac lwa chon); Votes (Bé phiéu); Candidate
(Ung ctr vién); User Permissions (Quyén ciia nguoi ding), Polls candidate.

* Chi tiét vé mo hinh ERD (Entity-Relationship Diagram) véi bang dit liéu chinh va moi
quan h¢ gitra ching nhu sau:

- Users ¢6 quan hé 1-N vai Polls, Votes, va User Permissions.

- Polls c6 quan hé 1-N véi polls_candidate va Options.

- Votes c6 quan hé N-1 véi Users va Options.

- Polls_candidate c6 quan hé N-1 vdi Polls va Candidate.

- Options c6 quan hé 1-N vdi Votes va N-1 véi Polls_candidate.

2.2.2. Thiét ké cic Bang

La céach t6 chirc bang va tao cac chi muc dé tdi wru hoa truy van. Thyc hién trén hé thdng co
so dir liéu MySQL.

* Tao cac Bang [3], [5] thudc co s& dit ligu tén 1a “voting_hluv”.

(1) Bang ‘Users" (Nguoi ding), tao bang bang ciu I¢nh nhu sau:

CREATE TABLE Users (
user_id INT AUTO INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL UNIQUE,
password hash VARCHAR(255) NOT NULL,
fullname user VARCHAR(100),
email VARCHAR(100) UNIQUE,

role ENUM('admin’, 'user’) NOT NULL,
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created at TIMESTAMP DEFAULT CURRENT TIMESTAMP,
updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE

CURRENT TIMESTAMP);
(2) Bang “User_Permissions’ (Quyén ciia ngudi ding)
CREATE TABLE User Permissions (

user_id INT,

permission VARCHAR(100),

granted by INT,

created_at TIMESTAMP DEFAULT CURRENT TIMESTAMP,

updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE

CURRENT TIMESTAMP,

PRIMARY KEY (user_id, permission),
FOREIGN KEY (user id) REFERENCES Users(user id) ON DELETE

CASCADE,

FOREIGN KEY (granted by) REFERENCES Users(user_id) ON DELETE SET NULL);

(3) Bang “Polls’ (Cudc bd phiéu)
CREATE TABLE Polls (

poll id INT AUTO_INCREMENT PRIMARY KEY,

title VARCHAR(255) NOT NULL,

description TEXT,

user_id INT,

start date DATE,

end date DATE,

status ENUM('chua bt dau’, 'dang dién ra', 'da két thic') NOT NULL,
poll_type ENUM('yes_no', 'choose x from y') NOT NULL,
max_selections INT DEFAULT 1,

is_public BOOLEAN DEFAULT 1,

visibility ENUM('public', 'private', 'specific_group') DEFAULT 'public',
created at TIMESTAMP DEFAULT CURRENT TIMESTAMP,
updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE

CURRENT TIMESTAMP,

FOREIGN KEY (user_id) REFERENCES Users(user_id) ON DELETE CASCADE);

(4) Bang ‘Candidate’ (Ung cir vién)

A

CREATE TABLE Candidate (

candidate_id INT AUTO_INCREMENT PRIMARY KEY,
fullname user VARCHAR(100) NOT NULL,

birthday DATE,

picture VARCHAR(255),

description TEXT,
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work unit VARCHAR(100),
updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE
CURRENT TIMESTAMP);
(5) Bang ‘Polls_candidate’
CREATE TABLE polls_candidate (
poll candidate id INT AUTO INCREMENT PRIMARY KEY,
candidate id INT,
poll id INT,
created at TIMESTAMP DEFAULT CURRENT TIMESTAMP,
updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE
CURRENT TIMESTAMP,
FOREIGN KEY (candidate id) REFERENCES Candidate(candidate id) ON
DELETE CASCADE,
FOREIGN KEY (poll id) REFERENCES Polls(poll id) ON DELETE CASCADE);
(6) Bang "Options™ (Cac lya chon)
CREATE TABLE Options (
option_id INT AUTO INCREMENT PRIMARY KEY,
option_description VARCHAR(255),
option_decision INT,
poll_candidate id INT,
created at TIMESTAMP DEFAULT CURRENT TIMESTAMP,
updated at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE
CURRENT TIMESTAMP,
FOREIGN KEY (poll_candidate id) REFERENCES
polls_candidate(poll _candidate id) ON DELETE CASCADE) ;
(7) Bang “Votes' (B6 phiéu)
CREATE TABLE Votes (
vote id INT AUTO INCREMENT PRIMARY KEY,
user_id INT,
option_id INT,
voted at TIMESTAMP DEFAULT CURRENT TIMESTAMP,
status INT DEFAULT 1,
FOREIGN KEY (user id) REFERENCES Users(user id) ON DELETE
CASCADE,
FOREIGN KEY (option_id) REFERENCES Options(option_id) ON DELETE
CASCADE);
* M6 hinh ERD (Entity-Relationship Diagram) véi bang dit liéu ¢ trén va mdi quan hé
gitra ching theo hinh sau:
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options

polls_candidate

— candidate
option_id. i pollcandidate_id: i1 .
option_description varch candidate id: int candidate id:in
option decision int pallid i foHname,user srcha 160
pell_candidate_id: it created at dresamp birthday d==
created_at or I updated_at timesamp picture: war
updated_at: ¢

updated_at
pollid: int
itle: varchar(255
vote_id: int :tle' N t: LN
G escription: t=:

S userid: int
opticn id: it

St ot Hiestantn start_date: dats
i end_date: dat=
status: ir

status: znum

poll_type: =nurn

max_selections: int

is_public: finyintcl

wisibility: =

created at imestarmp

updated_at: tirnestamp
—_—

user_permissions
user_id: int

user_jd int

username. warchan 1 e
permission: varcharili
password_ha

granted _by
fullname_user warha

created_at timastamp
updated at: timestamp

email varchar120)
role: e

created at timsstamp
updated_at timestamy

Hinh 1: M6 hinh co sé dit liéu “vote_hluv” dudi dang ERD

2.2.3. X4y dung mot s View (bang o), Procedure (thii tuc), Index (chi muc) va
Trigger trong MySQL.

Pé xay dyng hé thong bo phiéu trén tmg dung di dong hidu qua, an toan, tdi wu hoa co so dit
liéu va truy xuat nhanh, viéc sitr dung View (bang 4o0), Procedure (thu tuc), Index (chi muc) va
Trigger c6 thé gitp ti wu co s dif lidu, tw dong hoa mot sé quy trinh nhu kiém tra dit liéu dau vao,
ghi log thay ddi hodc cap nhat thong tin tu dong.. .nham dam bao hé théng hoat dong hi€u qua, an
toan thong tin, dic biét d6i v6i bai toan bo phiéu trén thiét bi di dong d6 1a diéu réat can thiét.

1) Tao mot *View* [3], [4], [5] dé hién thi két qua bau cir:

* Muc tiéu cuia View:

- Hién thi thong tin vé cac cudc bo phiéu (tir bang ‘Polls").

- Hién thi danh sach cac (mg vién (tr bang ‘Candidate").

- Hién thi sb lugng phiéu bau ma mdi ung vién nhan dugc (dya trén bang “Votes' va
‘Options’).

* Du6i day 1a mot truy van MySQL dé tao View “election_results” nham liét ké két qua
bau ctr, bao gdm s phiéu bau cua timg ng vién trong timg cudc bo phiéu:

CREATE VIEW election_results AS

SELECT

p-title AS poll title,

c.fullname user AS candidate name,
COUNT(v.vote_id) AS vote count,
p.start_date AS poll_start date,
p.end_date AS poll end_date

FROM

Votes v
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JOIN Options o ON v.option_id = o.option_id
JOIN polls_candidate pc ON o.poll _candidate id = pc.poll_candidate id
JOIN Candidate ¢ ON pc.candidate id = c.candidate id
JOIN Polls p ON pe.poll_id =p.poll id
GROUP BY
p-poll_id,
c.candidate id
ORDER BY
p.poll id,
vote count DESC
* Xem di liéu tr View: SELECT * FROM election_results;

poll_title candidate_name vote_count poll_start_date poll_end_date
BT \guyén Thi Hong Tuyén 18 2024-09-25  2024-09-25
BDai héi chi bé Nguyén Thi Hoang Hué 18 2024-09-25 2024-09-25
Pai hoi chi bo Bang Thi Thu 18 2024-09-25  2024-09-25
Dai hoi chi bé Dao Sy Nhién 18 2024-09-25 2024-09-25

Hinh 2: Két qua ciia khi thyc hién View “election_results”

(2) X4y dung thu tuc luu trir (stored procedure)

Vi bai toan trén dé dat duge muyc tidu sip xép két qua bau cir, ta can tong hop s6 phiéu
(votes) cho tirng mg vién (candidate) trong mét cudc bo phiéu cu thé, sau d6 sip xép ching tir
cao xudng thip. Ta xdy dung cac thu tuc [3], [4], [5] (stored procedure) dé thyc viéc nay. Cu thé,
ta can mot truy van dé lay tong s phiéu ciia mdi ung vién trong mot cudc bo phiéu va sip xép
ching tir cao xudng thap. Cau truy van nay sé& két ndi bang ‘Votes', ‘Options’, ‘polls_candidate",
va ‘Candidate’ d¢ lay thong tin.

- Duéi ddy 1a mot truy van MySQL dé tao thu tuc luu trit “GetElectionResults™:

DELIMITER //
CREATE PROCEDURE GetElectionResults(IN poll_id INT)
BEGIN
SELECT
c.fullname user AS candidate name,
COUNT(v.vote_id) AS vote count

FROM
Votes v
JOIN
Options 0 ON v.option_id = o.option_id
JOIN
polls_candidate pc ON o.poll candidate id = pc.poll candidate id
JOIN
Candidate ¢ ON pc.candidate id = c.candidate id
WHERE
pc.poll_id =poll id
GROUP BY
c.candidate id
ORDER BY
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vote_count DESC;
END //
DELIMITER;
- Goi thi tyc nay va lay két qua bau ctr ciia mot cude bo phiéu c¢6 “poll id" cu thé: CALL
GetElectionResults(300);

candidate name vote count
Dao Sy Nhién 18
bong Thi Thu 18
Nguyén Thi Hong Tuyén 18
Hinh 3: Két qué khi thyc hién thi tuc luu trir “GetElectionResults”

(3) Tao Index

Dé tdi uu hoa co s dir liéu hé théng bo phiéu trén thiét bi di dong, viéc danh “Index” [3],
[4], [5] trong MySQL 1a can thiét nhim ting tdc cac truy van tim kiém va loc dit liéu. Dué6i day
la cach danh “Index” cho cac bang theo céu trac co s dit liéu da duoc thiét ké.

Véi bang “User”, cac truy van thudng xuyén s& bao gdm viéc tra ctru theo “username”,
“email”, va “user_id” (khoa chinh) khi dang nhap, tim kiém hodc quéan Iy nguoi dung.

CREATE INDEX idx_username ON Users(username);

CREATE INDEX idx_email ON Users(email);...

Tuong tyr, voi cac bang khéc, chiing ta ciing thuc hién danh “Index” dé t6i uru hoa co s6 dit liéu.

Khoa chinh “user_id” da tu dong duogc danh index khi duoc dinh nghia 1a “PRIMARY KEY™.

(4) Xay dung cac TRIGGER

* Trigger [3], [4], [5]: Kiém tra trang thai cudc bo phiéu truée khi bo phiéu. Khi ngudi
ding bo phiéu, ta can dam bao cudc bo phiéu van dang dién ra (status = 'dang dién ra') trong
bang "Votes'. Cu thé thyuc hién nhu sau:

CREATE TRIGGER check poll status before vote
BEFORE INSERT ON Votes
FOR EACH ROW
BEGIN
DECLARE poll_status VARCHAR(255);
SELECT status INTO poll_status FROM Polls WHERE poll_id = NEW.poll _id;
IF poll_status !="'dang dién ra' THEN
SIGNAL SQLSTATE '45000' SET MESSAGE_TEXT = 'Cudc bo phiéu nay da
két thiic hodc chua bat dau.';
END IF;
END;

* Trigger [3], [4], [5]: Cap nhat sé luong phiéu khi c6 ngudi bo phiéu. Khi nguoi ding
thuc hién bo phiéu thanh cong, hé théng s€ tu dong cap nhat sb luong phiéu cho cudc bo phiéu
lién quan thong qua Trigger.

CREATE TRIGGER update vote count
AFTER INSERT ON Votes
FOR EACH ROW
BEGIN
UPDATE Polls
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SET vote count = vote count + 1
WHERE poll_id = NEW.poll_id;
END;

* Trigger [3], [4], [5]: Kiém tra s6 luong lya chon khi bo phiéu. Pdi véi cac cude bo phiéu
thudc loai "choose x_from_ y", hé thong sé& sir dung Trigger dé kiém tra xem s luong liya chon
clia ngudi dung cd vuot quéa gidi han tdi da da duoc thiét 1ap hay khong, dam béo tinh hop 1é
truge khi lvu phiéu bau.

CREATE TRIGGER check max_selections_before vote
BEFORE INSERT ON Votes
FOR EACH ROW
BEGIN
DECLARE max_selections INT;
DECLARE current votes INT;
-- Léy s6 lugng lya chon tdi da cho cudc bo phiéu
SELECT max_selections INTO max_selections FROM Polls WHERE poll id
NEW.poll _id;
-- Bém s6 1an nguoi ding d3 bo phiéu cho cude bo phiéu nay
SELECT COUNT(*) INTO current votes FROM Votes WHERE user id
NEW.user_id AND poll id =NEW.poll id;
IF current_votes >= max_selections THEN
SIGNAL SQLSTATE '45000' SET MESSAGE _TEXT = 'Ban da bo ti da sb
phiéu cho cudc bo phiéu nay.";
END IF;

END;

2.2.4. Panh gia giira viéc ap dung View, Procedure, Index va Trigger trong MySQL
va cac hé quan tri Microsoft SQL Server, Oracle Database, PostgreSQL

Khi ap dung View, Procedure, Index va Trigger ddi véi hé quan tri Microsoft SQL Server,
Oracle Database, PostgreSQL dbi v6i bai toan trén, tac gia nhin nhan vé nhitng wu nhugc diém
cua cac hé quan tri co so dir liéu nay so vai ap dung hé quan tri MYSQL nhu sau:

- Hé quan tri co sé dit liéu MYSQL co uu diém la cung cip kha ning st dung ORDER BY
trong VIEW va hd tro tiy chon ALGORITHM (giai thuat) dé kiém soat cach xir Iy VIEW, 1a
mét loi thé so vai cac hé quéan tri khéac. Procedure, INDEX va TRIGGER c6 cu phap don gian,
gitip ngudi dung nhanh chéng tao va st dung cho céc tac vy, truy van voi yéu cau cua bai toan
b6 phiéu trén thiét bi di dong.

- Hé quan tri co s& dir li€u khac (Microsoft SQL Server, Oracle Database, PostgreSQL) c6
vu diém 1a kha ning t6i vu hoa PROCEDURE, INDEX va TRIGGER cao, véi cac tinh ning bao
mat va kiém soat 18i tot hon, phii hop cho cac hé théng 16n. Pidu nay ciing 14 han ché cua hé
quan tri co s& dir liéu MYSQL, nhung v6i yéu cau cua bai toan bo phiéu trén thiét bi di dong ma
nhom tac gia xay dung dam bao tbt yéu cAu vé hiéu suét, bao mat, tinh toan ven dit liéu va giai
quyét dugc cac thach thirc trong viée toi vu hoa truy van, dic biét trong moi trudng bé phiéu truc
tuyén, dong thoi gitp ich cho cong tac dao tao sinh vién nam thir 3 nganh céng nghé thong tin.

3. Két luan

Qua qua trinh thiét k& va trién khai, két qua cho thdy MySQL 1a lya chon phu hop cho céac
ng dung doi hoi kha nang xtr 1y dit liéu linh hoat, dong thoi giai quyét tt cac thach thirc trong
mai truong bo phiéu truc tuyén trén thiét bi di dong.
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Vi viée st dung MySQL trong hé théng bo phiéu trén thiét bi di dong, cu thé 1a viéc ap
dung cac ky thuét t6i wu hoa nhu sir dung cac view, stored procedure, index va trigger. Didu nay
glup cai thién dang ké hiéu suét truy van va kha ning mé rong cuia hé théng, dap timg cac yéu cau
vé hiéu suit, tinh bao mat va toan ven dir liéu. Hé thong c6 thé xir ly hiéu qua véi nhiéu nguoi
dung dong thoi, dam bao su an toan va tinh bao mat.
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