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Buoi hoc s6 3 (Thit 5, 17/07/2025) bao gom céc ndi dung chinh:
e Phan 1: Firebase
e Phdn 2: Firebase + Python

e Phan 3: Iris Dataset - Tt lwu trit dén Machine Learning

Phan 1: Firebase

1 Firebase la gi?

Firebase la mot nén tang Backend-as-a-Service (BaaS) do Google phat trién, cung cip céc dich vu ddm
mAy gitip cdc nha phat trién xdy dung ting dung dé& dang, nhanh chéng va hiéu qui ma khong can phai
tu xay dung ha tang backend phtic tap. Firebase cung cap nhiéu dich vu tich hgp nhu:

e Realtime Database va Cloud Firestore (NoSQL): Hai hé quan tri co s6 dit lieu NoSQL véi
kha nang lwu trit dit liéu phi cdu tric, hd trg cip nhat dit liéu theo thdi gian thuc, gitip dong bo
dit liéu nhanh chéng gitta cic client.

o Authentication: Ho trg xac thuc ngudi dung da dang théng qua email/password, Google,
Facebook, Twitter, va nhiéu phuong thitc khac.

« Hosting: Cung cap dich vu luu trit va phan phdi néi dung tinh nhu HTML, CSS, JavaScript véi
do tré thap.

« Cloud Functions: Cho phép chay ma serverless trén nén tdng ddm may, phan hoi céc su kién
phéat sinh trong hé théng.

« ML Kit: B0 cong cu méy hoc giup tich hgp cdc tinh nang Al nhu nhan dién khuén mat, nhin
dang van ban, dich ngbén ngit vao ing dung.

Muc tiéu chinh ciia Firebase 1a gitp ban tdp trung vao phan logic nghiép vu, phan tich va xit Iy
dit liéu, thay vi phai lo 18ng vé viéc thiét lap va quan 1y backend phiic tap, tiét kiém thoi gian va chi
phi phat trién.

So sanh Firebase Realtime Database va Cloud Firestore

Firebase hién c6 hai dich vu co s dit litu NoSQL pho bién: Firebase Realtime Database va Cloud
Firestore. C& hai déu hd trg luu trit dit liéu phi quan hé, tuy nhién c¢é nhitng diém khac biét quan trong
vé cau tric dit liu, khd ning truy van va hiéu suat, phit hdp véi cdc nhu cau sit dung khac nhau.
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Firebase Realtime Database

Cloud Firestore

Cau triac dw liéu

Luu tr@t do liéu dudi dang mot cay
JSON 16n, dit litu dugc t6 chitc theo
dang nhanh (tree structure).

Luu trit theo moé hinh document-
collection tuong tu MongoDB, di
liéu duge chia thanh cdc document
nhd gon, t6 chiic theo collection, dé&
dang quan ly va mé rong.

Realtime va dong bd

H6 trg dong bd dit litu theo thdi
gian thuc rat tot, phit hgp véi céc
ting dung can cép nhat lién tuc.

Ngoai realtime, Firestore con cung
cap kha néng truy van dit liéu phic
tap manh mé hon ma van gitt dugc
tinh realtime.

Kha nang st dung

Dé st dung cho cic ting dung don
gian, demo nhanh. Tuy nhién khi mé
rong quy mé ¢ thé gip khé khin do
cau tric JSON 16n.

Thiét ké dé dang md rong quy mo
trén nén Google Cloud, hd trg tot
cho céc ting dung cé yéu cau cao ve
truy van va quan 1y dit liéu phiic tap.

Kha ning truy van

Han ché trong truy van phtic tap,
chii yéu hd trg truy van theo dudng
dan hodc diéu kién don gian.

H6 trg truy van véi ci phép
manh mé nhu WHERE, truy van
theo composite index, s&p xép, phan
trang, rat phu hop véi ting dung can
loc va xt ly dit liéu nang cao.

Han ché khi sit dung Firebase

Mic du Firebase 13 mot nén tang rat tién lgi va manh mé, tuy nhién né ciing ton tai mot sé han ché
ma ban can luu ¥ khi 4p dung trong cac du 4n Data Science hay tmg dung thuc té:

Gidi han vé quy md va chi phi: Mic du Firebase cé géi mién phi, nhung khi dit liéu va luu
lugng truy cdp ting 1én, chi phi c6 thé ting rat nhanh, dic biét 14 véi cdc tng dung realtime hosc
tai 16n.

Han ché vé truy vin phiic tap: Ca Realtime Database va Firestore déu khéng hd trg cc truy
van qué phic tap nhu cac hé quan tri quan hé (SQL) truyén thong, lam han ché kha niang phan
tich va loc dit liéu ndng cao ngay trén database.

Gi6i han m6 hinh dit liéu: Firebase 1a NoSQL, nén khong ho trg tét cho cdc moé hinh dit licu
c6 quan hé phitc tap (vi du nhiéu bang lién két) hodc cdc nghiép vu can join dit liéu nhu trong
céc hé théng quan hé.

Phuy thudc vao hé sinh thii Google: Khi st dung Firebase, ban bi phu thudc vao ha tang va
chinh séch cia Google, diéu nay c6 thé gay khé khan khi mubn chuyén déi hodc tich hop véi céc
hé théng khéc.

Quan 1y bdo mat phitc tap: Viéc thiét lap quy tac bdo mat (Security Rules) cho Firebase
khong don gian, doi hoi hiéu 16 céch thitc hoat dong dé tranh 15 hong truy cap dit liéu khong
mong mudn.

Gidi han offline va ddng bo: Du Firebase hd trg offline cho client, nhung khi tmg dung phiic
tap v6i nhiéu thao téc dong bo, viéc ddm bao tinh nhat quan dit liéu van c6 thé gip khé khan.

Hiéu 16 cac han ché trén sé gitip ban lua chon gidi phap phut hop hon cho ting bai toan, hoic két

hop Firebase vi cac cong nghé khic dé tan dung t6i da wu diém va gidm thiéu nhuge diém.
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Phan 2: Firebase + Python

Firebase cung cap nhiéu dich vu backend dé ding va nhanh chéng dé luu trit, truy van va dong bo dit
liéu. Dé sit dung Firebase trong dit 4n Data Science véi Python, ban can lam theo cdc budc co ban sau
day:

Cac buéc thuc hién:

1. Tao Project Firebase va bat dich vu Realtime Database + Firestore:

e Truy cép vao https://console.firebase.google.com/ va tao mdt Project mdi.

o Trong phan Build chon bit dich vu Realtime Database va Cloud Firestore (Firestore
thuong duge vu tién dung cho tng dung phic tap).

o Chon ché do bdo mat (test hodc production) phit hgp v6i muc dich st dung.
2. Tao Service Account va tai file JSON credentials:

¢ Vao phan Project Settings — Service accounts.
« Tao mot tai khoan dich vu (service account) véi quyen truy cap Firestore.

o Tii file JSON chita théng tin khoéa xac thuec, file nay sé dudce ding trong Python dé két ndi.

3. Cai dat thu vién Python can thiét:

1 pip install firebase-admin

4. Khdi tao va két nbi Firebase trong Python:

e Sit dung thu vién firebase-admin dé két ndi va thao tac vdi Firestore.
« Load file credentials JSON dé xéac thuc.

Vi du truy cap va thao tac dw liéu véi Firestore:
from firebase_admin import credentials, firestore, initialize_app

# Initialize Firebase app with JSON key file
cred = credentials.Certificate("path/to/your_key.json")
initialize_app(cred)

# Get Firestore client
db = firestore.client ()

# Point to the collection containing Iris flower data
collection = db.collection("iris_samples")

# Add a new document with ID "samplel"
collection.document ("samplel") .set ({
"sepal_length": 5.1,
"sepal_width": 3.5,
"petal_length": 1.4,
"petal_width": 0.2,
"species": "setosa"


https://console.firebase.google.com/
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Giai thich chi tiét

credentials.Certificate() tao mot ddi tuong théng tin xdc thuec tit tép JSON, cho phép ting
dung Python truy cdp an toan vao Firebase project.

initialize_app() khdi tao Firebase SDK véi thong tin x4c thuc di cung cap.
firestore.client () tao mot dbi tuong client dé thao tac véi co sd dit liéu Firestore.

db.collection("iris_samples") tré dén bo suu tdp cé tén iris_samples, tuong tu nhu mot
bang (table) trong co s¢ dut liéu quan hé.

collection.document ("samplel").set({...}) tao méi hodc cdp nhdt mot tai lieu (document)
c6 ID 14 "samplel" chita cic ddc trung clia mau hoa Iris.

Luu y khi lam viéc vG6i Firebase va Python

bam bao file JSON credentials dugc gitt bao mat, khéng chia sé cong khai hodc commit 1én cac
kho ma nguon coéng khai.

Kiém tra ky quy tic bao mat Firestore dé tranh dit liéu bi truy cap trai phép.

Firestore phit hop dé luu trit dit liéu phi cdu tric, dit liéu dang JSON, ¢é thé mé rong dé dang
theo dang document /collection.

Viéc thao tac véi Firestore trong Python thudng bat dong bo nhe, tuy nhién néu thao tac nhicu
document 16n can t6i uu héa bang batch write hodc transaction.

Dé truy van va xit 1y dit liéu hiéu qud, nén két hop Firestore véi cdc cong cu Data Science trong
Python nhu pandas, scikit-learn.
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Phan 3: Iris Dataset - Tt luu trit dén Machine Learning

1 Gidi thiéu Dataset
B6 dit liéu Iris 14 mot bd dit liéu kinh dién trong linh vuc Machine Learning véi:
e 150 mau hoa Iris thudc 3 lodi: setosa, versicolor, va virginica.

o Mbi mau c6 4 dic trung hinh thai chinh: chiéu dai va chiéu rong ciia sepal (canh hoa ngoai) va
petal (cdnh hoa trong).

Dit liéu thudng duge dung dé bai todn phan loai da 16p (multi-class classification).

2 Tai dit liéu va upload 1én Firebase Firestore

Dé lam viéc véi dataset, ta c6 thé ding thu vién sklearn dé tai dit liéu, chuyén thanh pandas DataFrame
va lan lugt upload ting mau lén Firestore.

1 from sklearn.datasets import load_iris
2 import pandas as pd

i # Load the Iris dataset
5 data = load_iris ()

7 # Convert the data to a DataFrame with clear column names
¢ df = pd.DataFrame(data.data, columns=data.feature_names)

0o # Add a new column for species names as text
df ['species'] = [data.target_names[i] for i in data.target]

3 # Upload each data sample to Firestore

i for i, row in df.iterrows():
5 collection.document (f"sample_{i}").set(row.to_dict())

Giai thich: mdi dong dit liéu sé dude chuyén thanh dictionary va luu trong moét document riéng
biét trong collection iris_samples. Dy 1a cach luwu dit liéu phi cau tric rat hiéu qua véi Firestore.

3 Visualize dw liéu

Truée khi hudn luyén mé hinh, ban c6 thé truc quan héa dit liéu dé hiéu ré phan bd dic trung gitta céc
loai hoa.

« St dung biéu d6 scatter plot dé biéu dién médi quan hé giita petal length va petal width.
« Phén biét cdc loai hoa bing mau sic khac nhau dé dé nhan biét.

Diéu nay gitp phéat hién cdc mau phan biét 16 rang va cic diém cé thé gy nham lan.



Al VIETNAM aivietnam.edu.vn

I Iris Dataset - Pair Plot
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Hinh 1: Iris Dataset - Pair Plot

4 HuAn luyén m6 hinh Machine Learning

Sau khi chuan bi dit liéu, ta cé thé xdy dung cdc mé hinh phéan loai dé du doan loai hoa duta trén cac
dac trung.

e Céac m6 hinh thudng dung: Decision Tree, Random Forest, Support Vector Machine (SVM).
o Chia dit liéu thanh t4p huin luyén va kiém thit (train/test split).
« Dénh gid m6 hinh bang cac chi s6 nhu accuracy.

Vi du huin luyén Random Forest:
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from sklearn.model_selection import train_test_split
from sklearn.ensemble import RandomForestClassifier

# Prepare features and labels
X df [data.feature_names]
y df ['species']

# Split into train and test sets (80% train, 20% test)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

# Initialize Random Forest model
model = RandomForestClassifier(n_estimators=100, random_state=42)

# Train the model
model.fit(X_train, y_train)

# Evaluate accuracy on the test set

accuracy = model.score(X_test, y_test)
print (f"Accuracy: {accuracy:.2f}")

5 Xay dung giao dién du doan bang Streamlit
Streamlit 1a thu vién Python gitip tao giao dién web tuong tac rat dé dang, phit hop dé demo nhanh
mo hinh ML.

Cac budc chinh

1. Tao giao dién nhép liéu cho 4 dac trung ctia hoa Iris: sepal length, sepal width, petal length, petal
width.

2. Khi ngudi diing nhap dit liéu va nhan nit du doan, goi moé hinh ML da hudn luyén dé du doédn
loai hoa.

3. Hién thi két qua du doan ciing v6i do tin cdy (confidence).

4. Gt két qua du dodn va thong tin dau vao 1én Firebase Firestore dé lwu trit.

Vi du ma ngudn Streamlit don gian:
Simple Streamlit Source Code Example:

import streamlit as st
import joblib

# Load the pre-trained model (saved as a .pkl file)
model = joblib.load("rf_model.pkl")

st.title("Iris Flower Species Prediction")

# Enter feature values
sepal_length = st.number_input("Sepal Length (cm)", min_value=0.0, max_value=10.0, value
=5.0, step=0.1)
sepal_width = st.number_input("Sepal Width (cm)", min_value=0.0, max_value=10.0, value=3.5,
step=0.1)
petal_length = st.number_input("Petal Length (cm)", min_value=0.0, max_value=10.0, value
=1.4, step=0.1)
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13 petal_width = st.number_input("Petal Width (cm)", min_value=0.0, max_value=10.0, value=0.2,
step=0.1)

14

15 if st.button("Predict Flower Species"):

16 features = [[sepal_length, sepal_width, petal_length, petal_width]]

17 prediction = model.predict(features) [0]

18 prediction_proba = model.predict_proba(features) .max ()

20 st.success (f"Prediction: {predictionl}")
st.info(f"Confidence: {prediction_proba:.2%}")

3 # TODO: Send the prediction result to Firebase Firestore for storage

Trién khai 1én cloud

Ban c6 thé sit dung secrets.toml dé bdo mat khéa Firebase trong du an Streamlit Cloud va deploy
app truc tiép lén Streamlit Cloud véi vai buéc don gian.

6 Ung dung thuc té cho Data Scientist

Tinh hubng s dung Firebase
« Thu thap dit liéu cAm bién thdi gian thuc (IoT) giii 1én Firebase dé xtt Iy va phan tich.
o Ghi lai hanh dong ctia ngudi dung hoic feedback dé thuc hién A/B testing.

« Tich hop v6i mobile app dé giti dit liéu du doan hosc cAp nhat moé hinh Al

ML Pipeline don gian héa véi Firebase

Firebase c6 thé déng vai trdo nhu mét Data Lake NoSQL nhé gon, thay vi can ha tang 16n nhu BigQuery
hay Amazon S3, ban cé thé:

Thu thap dit liéu truc tiép

e Luu trit dit liéu dang phi ciu tric
o Huin luyén mo6 hinh ML véi dit liéu realtime
o Trién khai du dodn nhanh, realtime

e Truy vét va luu lai két qua du dodn
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