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Buoi hoc s6 3 (Thit 5, 03/07/2025) bao gom ba ndi dung chinh:
e Phan I: Gidi thiéu vé NoSQL
e Phan II: Gidi thiéu vé MongoDB

e Phan III: Ngbén ngit truy van MongoDB

Phan I: Gidi thiéu ve NoSQL

1 Khai niém co ban vé SQL
1.1 Database la gi?
Khai niém cd s& dit lidu bat dau tit viéc hiéu dit ligu (data) 1a gi:
o Dit liéu 1a cic thong tin tho, c6 thé & dang s6, chit, hinh &nh, 4&m thanh ho#ic video.

« Cod sé dit liéu (Database) 1a nai to chiic luu trit cic dit lidu d6 mot cach c6 hé théng, gitp
truy xuit — cdp nhat — quan 1y mot cich hiéu qua.

Name: Thai U

Age: 20 0 day, mo6i phan tit 1a mot trudng dit liéu, cAu thanh nén
Image: link mot don vi dit liéu hodn chinh.
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1.2 CéAc thanh phan chinh trong hé thdng cd sé dit liéu

Mot co s6 dit liéu hién dai khong thé hoat dong doc
l1ap ma bao gdm nhiéu thanh phan hd trg nhu:

« Thiét bi phin cimng (Hardware): may

chia, bé nhd, 6 ciing...

e Quy trinh vian hanh (Procedures):

huéng dan cdch tuong tdc, sao luu, bdo mét,...

Database B}
Components o Dt liéu (Data): Tat cd thong tin ma DBMS

c6 thé thu thap, truy cap,...

« Phin mém quan ly (Software): Chuong

trinh kiém soat, quan 1y toan bd co s dit

Access Language he_zu.

« Ngbn ngit truy van: Giip viét céc lénh dé
lam viéc véi du liéu trong co sé dut liéu

1.3 DBMS la gi?
DBMS (Database Management System) la phan mém trung gian cho phép:

e Tao, stta, x04 c¢d sG dit liéu va cac bang di liéu.

e Dam bédo dir liéu toan ven va khong bi trung lap.
« Kiém soat truy cap, phan quyén ngudi ding.

« Tbi wu truy van, cai thién hiéu ning hé thoéng.
Cac hé DBMS phé bién:

o SQL: MySQL, PostgreSQL, Oracle, SQL Server.

e NoSQL: MongoDB, Cassandra, Firebase, Couchbase.

1.4 SQL Database

SQL (Structured Query Language) 1a hé théng co s& dit liéu quan hé (RDBMS) luu trit dit liéu
trong cac bang (table) v6i cdc hang (row) va cot (column).

Vi du:
studentID | studentName
1 Anh
2 Thai

studentID | subjectID | mark
1 S1 3.0
2 S2 3.0

subjectID subjectName
S1 Machine Learning
S2 Deep Learning
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2 NoSQL Database

NoSQL khoéng c¢6 nghia la “khéng dung SQL” ma la “Not Only SQL” — tiic la:
e Khoéng quan hé.
« Khoéng can hé quan tri RDBMS.
« Khong sit dung cau tric bang.
e« (C6 thé Iuu dit liéu linh hoat dudi dang cip key-value hogc tai liéu (document).
Vi du dang document:

{ "studentID": 1, "studentName": "Anh" }

2.1 Cac loai NoSQL Database
Cac mo hinh chinh ciia NoSQL:
1. Key-Value Store Database
2. Graph Database
3. Document Database

4. (Khac): Column Store, Multi-model...

2.1.1 Key-Value Store Database
Cau tric dit lieu dang bang bam (hashmap) hoic dictionary:
o M0oi ban ghi 1a mot cap key - value.

e Truy cap cuc nhanh qua khéa chinh.

2.1.2 Graph Database

Danh cho hé théng c¢6 mdi quan hé phiic tap giita céc thuc thé.
Dit liéu duge biéu dién bang:

« Node (ntt) (thuc thé)
o Edge (lién két gitta cdc nit) (quan hé)
o Attribute (thudc tinh)

Vi du:
Al
o
Is Friend With
Sl Thai Nehe
Located In An

Hitu ich v6i cac hé thong nhu: mang xa hoi, dé xuat ban be, hé théng phan tich quan hé.
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2.1.3 Document Database
Luu trt dw liéu dudi dang tai liéu (document), thuong la:
e JSON
e BSON (Binary JSON)
o XML
Mbi document c6:
e _id — dinh danh duy nhat
o Cac cap key-value

 CAu tric linh hoat (schema-less)

p
; ki

"_id": "tomjohnson", iy
"firstName": "Tom", " id": "sammyshark”,
“middleName”: “"William", “firstName": "Sammy",
"lastName": "Johnson", “lastName": "Shark”,
"email”: "tom.johnson@digi
"department”™: ["Finance”,

"email”: "sammy.shark@digitalocean.com”,
"department™: "Finance"

“socialMediaAccounts™: [ B!
{ f o
"type": "facebo{ {
"username": "to "_id": "tomjohnson",
¥ "firstName": "Tom",
{ “middleName”: “William",
"type": "twitte "lastName": "Johnson”,
“username": "@t “email™: "tom.johnson@digitalocean.com”,
) “department”: [“Finance", "Accounting"]
] }
} 8 P,

X 7

<object>
<name>LP</name>
<pose>Unspecified</pose>
<truncated>Unspecified</truncated>
<difficult>Unspecified </difficult>
- <bndbox>
<xmin>1195</xmin>
<ymin>2091</ymin>
<xmax>1585</xmax>
<ymax>2203</ymax>
</bndbox>
</object>

XML label
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Phan II: Gi6i thiéu vé MongoDB

1 Mongo DB la gi?

MongoDB la hé quén tri co s dit liéu NoSQL dang tai liéu, luu trit dit liéu theo moé hinh:
« Database: hé théng téng thé chita nhiéu collections.
« Collection: tuong tu nhu “table” trong SQL, chita nhiéu documents.
e Document: don vi luu trt chinh, dang JSON (hoac BSON).

Mbi document 1a mét cau tric JSON véi cac cip key-value, c6 thé chita méng hodc document 16ng
nhau.

DATABASE
COLLECTION
N N N N ﬁ
COLLECTION
N N N N IL| Documents

1.1 Tai liéu (Documents) trong MongoDB

MongoDB sit dung dinh dang JSON (Java Script Object Notation) cho di liéu — mot dinh dang
rat phoé bién trong cic tng dung web va API.
C6 thé luu dit liéu ¢6 cau tric linh hoat, khong can schema cb dinh.

vid': 1,

‘name’': !I'Eal 7 , Truong _id la mot dinh danh duy nhat, MongoDB sé tu
\ ’ dong sinh néu khéng cung cap.
age’ : 20,

‘mark’: '3.0’,
‘like': ‘music'
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1.2 Céc kiéu di liéu trong MongoDB

MongoDB hd trg rat nhiéu kiéu dit liéu:

Kiéu da liéu | Mo ta
Number S6 nguyén, so thuc
String Chudi ky tu
Date Ngay gio
Array Mang cac gia tri
Object Document 16ng nhau
{
‘id': 1,
‘name': ‘Thai’,
‘phone’ : ['0123’, ‘1235'],
‘dateOfBirth’: 10/07/1997,
}

1.3 Tinh linh hoat trong céu tric tai litu (Document Structure)

MongoDB khong yéu cau cic document trong cing mot collection phai cé cau tric gibng nhau (tinh
polymorphic).
C6 thé:

e Thém bét truong tuy y
e St dung document 16ng nhau (nested document)

o St dung mang (arrays)

{ AN

‘. id': 1,
‘name': ‘Thai’,
‘age’: 20,

‘address’ : {
‘city’: ‘Ha Noi’,
‘postcode’ : ‘100’

Nested Document
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‘id': 1,
‘name': ‘Thai’,

| ‘phone’ : ['0123',
‘age’: 20,
‘address’ : {

‘1235’7, |

‘Ha Noi’,
*100/

‘city’:
‘postcode’ :

COLLECTION

vid': 1,

‘name': ‘Thai’,
‘age’: 20,
‘mark’: ‘'3.0’,
‘like': ‘music’

}

Array

vid': 1,

o Khong can dinh nghia schema truéc nhu SQL.

‘name': ‘Thai’, R . . N J X N 2. .
‘age’: 20, biéu nay rat hitu ich khi d liéu thay doi thudng
‘mark’: ‘3.0, N < N 2 o .z ,

‘like': ‘music’, xuyén hoac khong thé doan truéc cau tric.

o (€6 thé dé dang thay ddi cau tric tai liéu riéng 18,

vi du: ¢6 thé thém cip gid tri méi vao trudng.

C6 thé c¢6 ciac document trong cung mot

collection

1.4 Heé sinh thai MongoDB

MongoDB khéng chi 14 mét hé quan tri CSDL, ma con 1a mét hé sinh thai bao gom nhicu céng cu va

nén tang ho trg:

1.4.1 MongoDB Distribution:

o Community Edition: ma nguén md, mién phi.

« Enterprise Edition: danh cho doanh nghiép, c6 tinh nang bdo mat va gidm sat cao cap.

« MongoDB Atlas: dich vu MongoDB trén nén tang ddm may (Cloud), do chinh Mongo van hanh.

1.4.2 Coéng cu hd trg:

¢ Mongo Shell: cong cu dong lénh tuong tac véi MongoDB.

« MongoDB Compass: giao dién do hoa (GUI) gitip quan 1y cd s§ dit liéu dé dang.

« Drivers: hd trg nhiéu ngoén ngit nhu Java, Python, Node.js...

e BI Connector: tich hgp véi cac cong cu Business Intelligence.
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2 Cai dat MongoDB
MongoDB 14 mét hé quan tri co s& dit litu NoSQL phé bién. VSCode 1a trinh soan thao hd trg tét viéc

két néi MongoDB qua cac extension. Trudc tién, can c6 tai khoan va database trén MongoDB Atlas.

2.1 Cai dit va cAu hinh MongoDB Atlas
2.1.1 Tao tai khoan MongoDB Atlas

1. Truy cép: https://www.mongodb.com/atlas/database

2. Nhan Sign Up, diing email hodc Google dé ding ky.

2.1.2 Tao Cluster mién phi
1. Chon Build a Database

2. Chon go6i Shared - Free
3. Chon ving gan nhat (VD: AWS Singapore)

4. Nhan Create Cluster

Flex [ Dedicated ] Free

VN

For production applications with sophisticated workload requirements. Advanced configuration controls.

Network isolation, end-to-end encryption, and fine-grained access controls.
On-demand performance advice, including index and schema suggestions.

Global Cluster Configuration

Cloud Provider & Region AWS, Thailand (ap-southeast-7)

[ aws ] & Google Cloud A Azure

— Multi-Cloud, Multi-Region & Workload Isolation (Mi0+ clusters)

{ } Distribute data across clouds 2*S© /A or regions for improved availability and C)
local read performance, or introduce read-only, analytics and Search

Nodes.Learn more

Create Free Cluster


https://www.mongodb.com/atlas/database
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2.1.3 Thém ngudi dung Database

1. Vao muc Database Access
2. Chon Add New Database User
3. Dat username, password, quyen truy cip

4. Nhan Add User

Edit User: haoprosl23er@admin

Update a database user to grant an application or user access to databases and collections in your clusters in this Atlas
project. Granular access control can be configured with default privileges or custom roles. You can grant access to an Atlas
project or organization using the corresponding Access Manager (£

Authentication Method

Password Certificate AWS 1AM F jerated Au o

MongoDB uses SCRAM as its default authentication method.

Password Authentication

Edit Password

User Description

Add an optional description to your user.

Database User Privileges

Add Database User

2.1.4 CAu hinh IP Access
1. Vao Network Access

2. Nhan Add IP Address
3. Nhép IP: 0.0.0.0/0 hoac IP may

4. Nhan Confirm
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2.2 Két ndéi VSCode v4i MongoDB
2.2.1 Cai dat Extension
1. Mé VSCode

2. Nhan Ctrl + Shift + X

3. Tim: MongoDB for VSCode

2.2.2 LAy connection string

1. Vao Cluster — Connect — MongoDB for VSCode

2. Tim muc Connect to your MongoDB deployment

2.2.3 Tao két nbi
1. MG sidebar MongoDB trong VSCode

2. Nhan Connect, nhip connection string:

1 mongodb+srv://<username>:<password>@<cluster-url>/test

2.2.4 Kiém tra két ndi va thao tac cd ban

1 db.students.insertMany ([

2 { name: "Nguyen Van A", age: 20, major: "CNTT" 1},
{ name: "Tran Thi B", age: 22, major: "Kinh é&t" },

! { name: "Le Van C", age: 21, major: "CNTT" }

5 1);

1 db.students.find({ age: { \$gte: 21 } });

2.3 Lbi thudng gip
« Khong két nbi: Kiém tra connection string, username, password.
o Lo&i IP: Thém IP vao whitelist trong MongoDB Atlas.

« Thiéu extension: Cai lai va khdi dong lai VSCode.

10
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Phan III: Ngbén ng@® truy van MongoDB

1. Tao/Xo4 Cd s@ dtt liéu va Collection
Use MongoDB Atlas Use MongoDB Compass
Use MongoDB Shell

show dbs // show databases
use myDatabase // create/switch to a database
db.dropDatabase () // delete the database
show collectidn //show collections in the database
db.createCollection("students") // create a collection
db.students.drop () // delete a collection
2. Thém Dt Liéu (Insert)
Thém mot document:
db.students.insert ({ "name": "Thai" });

Thém nhiéu document:
db.students.insert ([

{ "name": "Thai" },
{ "age": 20 }

1) 5

Chu y 16i trung _ id:
db.users.insertOne({ _id: 1, name: "Alice" });
db.users.insertOne({ _id: 1, name: "Bob" }); // 61i
3. Import / Export dit liéu
mongoexport --uri="mongodb+srv://..." --collection=students --out=students.json
mongoimport --uri="mongodb+srv://..." --collection=companies --file=companies. json

4. Truy van Dt liéu
Tim 1 document diu tién:
db.students.findOne () ;

Tim tat cd document cé diéu kién:

db.students.find ({ "name": "Anh" });
db.students.find ({ "name": "Anh", "age": 20 });

11
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5. Toan T So Sanh

e $eq — bang

o $lt / $lte — nhé hon (hoiic bang)
$gt / $gte — 16n hon (hodic bang)
o $in — thudc tap hop

o $nin — khong thudc tap hop

db.students.find ({ "salary": { $eq: 50000 } 1});
db.students.find({ "salary": { $1t: 30000 } 1});
3 db.students.find ({ "salary": { $in: [1000,

6. Toan T Logic

db.students.find ({
$and: [
{ "age": 20 1},
{ "mark": { $gt: 8.0 } }
]
b

Tuong duong:

db.students.find ({
"age": 20,
"mark": { $gt: 8.0 }
b

7. $expr — So sanh gitta cac trudong

db.routes.find ({

2000] } B);

$expr: { $eq: ["$src_airport", "$dst_airport"] }
3 1)

8. $exists va $type

Kiém tra trudng ton tai:

db.companies.find({ "ipo": { $exists: true } 1});

Kiém tra kiéu dir liéu:

db.companies.find({ "homepage_url": { $type: 2 } }); // string

9. Cursor Methods

db.students.find () .count () ;
db.students.find () .1imit (10) ;

3 db.students.find () .skip(5);

db.students.find () .sort ({ "mark": -1 });

10. Projection — Loc trudng két qua

db.students.find ({}, { "name": 1, "mark":

"oi4":

12

0 1;

aivietnam.edu.vn
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11. Truy vAn document 16ng nhau

db.inspections.find ({ "address.zip": 11385 1});

12. Truy vin mang (Array)

$all — chita dt phan ti:

db.students.find({ "skills": { $all: ["math", "english"] } });
$size — kiém tra do dai:

db.students.find({ "hobbies": { $size: 2 } });
$elemMatch — phan tit théa nhiéu diéu kién:

db.grades.find ({
"scores": {
$elemMatch: { "type": "exam", "score": { $gt: 80 } }
}

5 1)

N

13. Xoa Dt liéu

db.students.deleteOne ({ "name": "Anh" });
db.students.deleteMany ({ "name": "Anh" });

14. Cap nhat D liéu

$set, $unset, $rename, $inc, $push:

db.students.updateOne(

) )

{ "name": "Thai" },
{ $set: { "name": "Anh" } }
db.students.updateMany (
{1,
{ $set: { "address": "Ha Noi" } }
);
db.students.updateMany (
{1,
{
$unset: { "address": "" 3},
$rename: { "hobbies_list": "hobbies" }
}

) 8

db.students.updateMany (
{ "age": 20 },

{ $inc: { "age": 1 } }
);

13
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