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Abstract: This project introduces an E-learning website designed to support Japanese language learners
with flexible and accessible online study. The system offers various learning resources such as video lessons,
Kanji writing practice, and grammar exercises. Notably, it integrates an Al-powered Kanji lookup feature,
allowing users to identify and learn Kanji characters efficiently. Built on a client-server architecture, the

website ensures stability, security, and scalability. It also encourages interaction between learners and

teachers through discussion forums, creating an open and effective learning environment.
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TOM TAT

Tén dé tai: Website hoc tiéng Nhat E-Learning
Sinh vién thuc hién: Poan Thi Phudc Huyén
Sb thé SV: 102210037 Lop: 21TCLC Nhatl

Trong béi canh hdi nhéap, nhu cau hoc tiéng Nhat ngdy cang tang, nhung viéc tiép

can cac khoa hoc chat lugng, linh hoat va phu hop ¢4 nhan van con nhiéu han ché.

Trude thyuc trang trén, viée xdy dung nén tang hoc tiéng Nhat truc tuyén day du tinh
nang 1a giai phap t6i wu. D& tai “Website hoc tiéng Nhat E-learning” nham phat trién hé
théng hoc tap hién dai, than thién va da dang tai nguyén. Hé thong nay cung cap cac dang
bai giang phong pht nhu video bai hoc, bai hoc chir Kanji, bai tap luyén tap, cung vdi cac

cong cu hd tro phat trién k¥ ning ngdn ngir toan dién.

Website duoc thiét ké theo mo hinh client-server, 4p dung cac cong nghé web tién
tién nham dam bao tinh 6n dinh, bao mat thong tin va kha ning mo rong linh hoat trong
tuong lai. Nguoi hoc c6 thé dé dang tim kiém, ding ky va theo ddi tién trinh cac khoa hoc
phu hop véi trinh @6 cling nhu muc tidu ¢4 nhan ctia minh. Bén canh d6, gido vién duoc hd
trg cac cong cu quan 1y ndi dung giang day, cap nhat tai liéu va tuong tac truc tiép voi hoc
vién thong qua cac dién dan thao luan, tao diéu kién thuén loi cho viéc trao d6i kién thirc
va giai dap thac mac kip thoi.

Ngoai ra, hé théng con tich hop cac cong cu hd trg nhu luyén viét chit Kanji, tra ctru
Kanji va dich thuat, giap ngudi hoc nang cao k¥ ndng mot cach toan di¢n va hi¢u qua hon.
Su két hop hai hoa gitra cac yéu tb nay tao nén mdt moi trudng hoc tap cong tac, chu dong,
pht hop v6i nhu cau da dang ctia ngudi hoc trong bdi canh chuyén d6i sé6 dang dién ra

manh m¢.

Viée xay dung website khong chi gop phan hién dai hoa hinh thic ddo tao tiéng Nhat
ma con thuc dély ung dung cong ngh¢ thong tin trong linh vuc gido duc. Qua do, tao diéu
kién cho ngudi hoc o thé tiép can kién thirc mot cach linh hoat, tiét kiém chi phi va phu
hop véi xu hudng chuyén dbi sé dang phat trién manh mé hién nay, dong thoi nang cao

chét lugng dao tao va trai nghi¢ém hoc tap cho tat ca cac ddi tuong nguoi dung.



_DAIHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 14p - Tu do - Hanh phtc
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Boan Thi Phudc Huyén S6 thé sinh vién: 102210037
Lop: 21TCLC Nhatl Khoa:Cong ngh¢ thong tin Nganh: CNTT Nhat
1. Tén dé tai do an:

Website hoc tiéng Nhat E-Learning
Pé tai thudc dién: 0 C6 ky két théa thudn sé hivu tri tué doi voi két qua thiee hién

Cac so liéu va dir lieu ban dau:

Khong co

Néi dung cdc phan thuyét minh va tinh todn:

Mé dau: Gibi thiéu 1y do chon dé tai, muc tiéu, pham vi va phuong phap thuc hién
ctia dd an.

Chuong 1: Co so 1y thuyét: Trinh bay cac kién thirc nén ting va cong nghé lién quan
phuc vu xay dung hé thong.

Chuong 2: Phén tich va thiét ké hé théng: Phan tich yéu cau va thiét ké kién trac
tong thé, co so dit liéu va céc chirc ning chinh.

Chuong 3: Trién khai hé théng va két qua: Mo ta qua trinh hién thuc hoa hé thong
tir thiét ké, 14p trinh dén kiém thtr va trién khai.

Két luan: Tong két két qua dat duoc, danh gia wu nhuoc diém va dé xuit hudng phat

trién trong tuong lai.

Cdc bdn vé, do thi ( ghi 16 cdc logi va kich thiede ban vé ):

Khong co

Ho tén nguoi hwéng dan: TS. Bui Thi Thanh Thanh
Ngay giao nhiém vu do én: ... VAT /202.....
8. Ngady hoan thanh o dn: ... Jewi i d202.....

Pa Nang, ngay  thing  ndam 202

Truéng Bomén .......................... Nguoi huwéng dan

il



LOI NOI PAU

Trong thé ky 21 hi¢n dai, sy phat trién manh mé€ cua cong nghé thong tin da mé ra
nhi€u co hdi d61 mai trong cach con ngudi hoc tap va tuong tac. Pac biét, trong boi canh
toan cau hoa va nhu cau nang cao k¥ nang ngén ngir ngay cang tang, cac nén tang hoc tap

truc tuyén da tro thanh mot giai phéap thiét yéu.

Du an website hoc tiéng Nhat E-Learning cua em dugc xay dung véi muyc ti€u tao ra
mot cong cy hd trg hoc tap hiéu qu4, thuan tién va thong minh cho ngudi hoc. Mot trong
nhitg diém ndi bat cia hé thong 1a viée tich hop tri tué nhan tao (AI) dé trién khai tinh
nang tra ctru chit viét tay Kanji (Han tr), gitip nguoi hoc nhanh chéong tra ctru ky tu thong

qua thao tac viét tay — mot thach thirc phd bién trong qua trinh hoc tiéng Nhat.

Bén canh do6, hé¢ théng duoc thiét ké theo kién truc client-server linh hoat, cho phép
ngudi dung truy cap tir nhiéu thiét bi khac nhau, ddm bao kha ning hoc tap moi lac, moi
noi. Piéu ndy gop phan nang cao tinh tién dung va dap tng nhu ciu hoc tip ngay cang da

dang trong thoi dai s6.

Em xin gt 161 cdm on chan thanh dén Truong Pai hoc Bach Khoa — Pai hoc ba
Ning va quy thay c6 khoa Cong nghé Thong tin da tao diéu kién dé em hoc tap va thuc
hién d6 an nay. Pac biét, em xin bay to long biét on sau sic dén c6 Bui Thi Thanh Thanh,
ngudi di tan tinh huéng dan, dinh huéng chuyén mon va ludn dit ra nhimng thir thach dé

em co co hdi hoc héi va hoan thién du an mot cach tot nhat.

Em hy vong rang du an nay s& dong gép mot phan nho vao viéc lan téa niém yéu
thich ddi v6i ngdn ngir va vin hoa Nhat Ban, dong thoi thé hién tiém nang ing dung cong

nghé trong linh vuc gido duc.

Em xin chan thanh cam on!

Sinh vién thuc hién

Poan Thi Phuéc Huyén

il



CAM DOAN

Em xin cam doan

1.

Noi dung trong dd 4n nay em thyc hién dudi sy hudng dan tryc tiép ctia TS. Bui Thi
Thanh Thanh. Céc két qua trong d6 an déu dugc thuc hién trong qua trinh em dang
hoc tap tai Khoa Cong Nghé Thong Tin, trudng Pai hoc Bach Khoa Pa Nang.

Céc tham khao dung trong d6 an déu dugc trich dan rd rang tén tac gia, tén cong

trinh, thoi gian, dia diém cong bd, duoc kém véi duong dan hop 16.

. Néu c6 nhirng sao chép khong hop 1¢, vi pham quy ché ddo tao, em xin chiu hoan

toan trach nhiém.

Pa Nang, ngay...... thang......nam 2025

Sinh vién thuc hién

Poan Thi Phudc Huyén

v
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Website hoc tiéng Nhit E-Learning

MO DAU

1. Muc dich thue hi¢én

Trong bdi canh toan cau hoa va hoi nhap sau rong, tiéng Nhat dang tré thanh mot trong
nhiing ngdén nglr dugc ua chudng tai Viét Nam, mé ra nhiéu co hoi hoc tap, vi¢c lam va
giao luu van hoa. Tuy nhién, ngudi hoc thuong gip cac trd ngai: thiéu méi truong luyén
tap twong tac thuc té; kho tiép can ndi dung hoc phong phu, phi hop trinh d6; va thiéu cong
cu tr danh gia tién d6 hiéu qua. Su bung nd cua cong nghé E-Learning cung cac mo hinh
hoc két hop (blended learning) mang lai giai phap kha thi dé khac phuc nhitng han ché trén
bang cach cung cip trai nghiém hoc tap linh hoat, ca nhan hoa.

P an “Website Hoc Tiéng Nhat E-Learning” duoc xdy dung nham dap tmg nhu
cau d6. Hé thong két hop Next.js ¢ ting giao dién v6i Ruby on Rails ¢ tang dich vy, cung
cip céac chirc niang ding ky, dang nhdp an toan; 16 trinh hoc theo cap do JLPT; luyén viét
va nhan dién Kanji bang Al; kiém tra ngit phap tu dong; kho Kanji c¢6 vi du minh hoa; cing
co ché theo dbi tién do cho ting ngudi ding. Nén tang phuc vu ba nhom ddi twong: nguoi
tu hoc, gido vién va quan tri vién véi kién trac phan vai rd rang, giup quan Iy noi dung
cling nhu twong tac day-hoc tré nén hiéu qua va dé dang.

2. Muc tiéu dé tai

Muc tiéu cta dé tai 1a xay dung mat nén tang hoc tiéng Nhat truc tuyén hién dai, chuyén
biét, giup ngudi hoc vuot qua cac kho khin thudng gip trong qua trinh hoc tap. Hé théng
s& cung cip cac cong cu hd tro toan dién, tir hoc 1y thuyét dén thyc hanh, giup ngudi ding
nang cao trinh do tiéng Nhat mot cach hi¢u qua, linh hoat va tiét kiém chi phi.

Cu thé, dé tai huéng dén:

« Xay dung mot website E-learning chuyén biét vé tiéng Nhat véi giao dién than
thién, dé& sir dung.

« Cung cip khoa hoc tiéng Nhat chat lwong dugc phan chia theo cac chu dé va céap
do 10 rang.

e Tich hop céac cong cu hd tro hoc tap nhu tra ctru tr vung, nhan dién Kanji, luyén
viét Kanji bang Al.

« Tao mdi trudng hoc tap linh hoat gitip ngudi dung ¢ thé hoc moi lic, moi noi,
theo 10 trinh ca nhan.

3. Pham vi nghién ciru

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 1
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Pham vi nghién ciru s& tap trung vao cach thirc phét trién va trién khai mot dy an trang
web hoc truc tuyén chuyén biét danh cho tiéng Nhat tich hop Al v61 cac tng dung cu thé
trong viéc nhan dién kanji, luyén viét kanji cho ngudi ding trong méi truong thir nghiém.
4. Poi twong nghién ciru

Péi twong nghién ctiru bao gdm hanh vi va nhu ciu hoc tap ctia ngudi hoc, phuong phap
giang day ctia gido vién trén cac nén tang E-Learning, ciing vé6i cac cong nghé duogc st
dung trong phat trién website va ing dung tri tué nhan tao.

5. Phwong phap nghién ciru
Phuong phép nghién ciru dugc dp dung bao gom:
e Xay dyng va trién khai san pham
e Trai nghiém va danh gia hiéu suat cua hé thong

Trong d6, cong nghé dé xay dung va trién khai san pham bao gom:

- Giao dién san phém (Frontend): NextJS, ReactJS, Tailwind CSS, Shadcn
- May chu (Backend): Ruby on Rails, Flask

- Co s¢ dir ligu: PostgreSQL

- Trién khai san pham: Azure

- Quan ly ma ngudn: Git, Github, DockerHub

Cong cu: Postman, Jira, Visual Studio Code, Docker

Céu tric ciia d0 an
- Mo dau
- Chuong 1: Co s6 1y thuyét
- Chuong 2: Phan tich va thiét ké hé thong
- Chuong 3: Trién khai hé thong va két qua

- Kétluan

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 2
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CHUONG 1: COSO LY THUYET

1.1. MobileNet
L.1.1. Tong quan

MobileNet 1a mot ho cac md hinh mang no-ron tich chap (CNN) duoc thiét ké nham
t61 wu hoa hiéu suat va kich thudc mé hinh cho cac thiét bi c6 tai nguyén tinh toan han ché.
Pugc phiét trién boi nhoém nghién ctru cia Google va lan dau tién dugc cong bd vao nam
2017, MobileNet huéng dén viéc xay dung nhitng mé hinh nhe, nhanh nhung van duy tri
dugc do chinh x4c cao trong cac bai todn thi gidc may tinh nhu phan loai anh, phat hién
d6i twong va nhan dién khudén mat [1].

Khong gidng nhu céac kién traic CNN truyén théng nhu VGGNet hay ResNet, von yéu
cau nhiéu phép tinh va bd nhé 16n, MobileNet img dung mot k¥ thuat dic biét goi 1a
depthwise separable convolution — tich chap tach biét chiéu siu gitip giam dang ké sb luong
tham s va phép toan trong mang. Py chinh 13 yéu té cbt 15i giup MobileNet dat dugc sy
can bang gitta téc d6 va do chinh xéc, khién n6 tré thanh lua chon phd bién trong cac Gmg
dung tri tu¢ nhan tao.

1.1.2. Kién tric va dic diém néi bat
1.1.2.1. Tich chdp 2 chiéu thong thuwong (Standard 2D Convolution)

Tich chap 2 chiéu thong thuong (standard convolution) 13 k¥ thuat co ban va pho bién
nhit trong cac mang no-ron tich chap (CNN). Trong phuong phap nay, mdi bo loc (filter)
thue hién phép tich chap trén toan bo cac kénh (channel) ctia dau vao dé tao ra mot kénh
dau ra (output channel).

Gia sir v6i mot dau vao kich thudc hxwxc , tich chap thong thuong s& can kxkxc
tham sb dé thuc hién tich chap trén toan bo do sau cia layers. Moi mot bo loc s& tao ra mot
ma tran output kich thuéc h’xw’x1. Ap dung ¢’ bo loc khac nhau ta s& tao ra du ra co kich
thudc h'xw'xc' ma tran output khi ap dung tich chap trén tirng bd loc s€ duogc concatenate
theo chiéu sau. Khi d6 sb luong tham s can sir dung cho mét tich chap thong thuong s&
la: ¢'xkxkxc.

S6 luong tham s s& khong dang ké néu do sau ciia input channel ccc 1a nho, thuong
1a & cac layers & vi tri dau tién. Tuy nhién khi d6 sau ting tién dan vé nhiing layers cudi
cling ctia mang CNN thi s6 lwong tham s6 ctia mo hinh 1 s& mét con s6 khong hé nho. Sy
gia tang tham s6 nay tao ra nhitng mo hinh cong kénh lam chiém dung bo nhé va anh huong
t6i toc do tinh toan. AlexNet va VGGNet 1a nhitng mé hinh tiéu biéu sir dung tich chap 2
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chiéu thong thudng, ddn dén s6 luong tham s rat Ion. Tuy nhién, d6 chinh x4c ctia cic md
hinh nay lai thdp hon so v&i cac mo hinh thudc ho MobileNet, von sir dung it tham s6 hon
nhiéu 1an. Sy khéc biét quan trong nam & viéc MobileNet 1an dau tién ap dung kién tric

tich chap tach biét theo chiéu sau (depthwise separable convolution).

Hinh- 1-1: Mo ta Standard Convolutions

1.1.2.2.  Tich chap tach biét chiéu sau (Depthwise Separable Convolution).

Mot trong nhirng nguyén nhan chu yéu 1am gia ting s6 luong tham sé trong mang no-
ron tich chép 1a do su phu thudc vao d6 sau (s luong kénh) ctia dau vao. Dé giai quyét van
dé nay, kién trtc tich chap tach biét chiéu sau (Depthwise Separable Convolution) dugc dé
xuat nhu mot cai tién hiéu qua so vdi tich chap hai chiéu théng thudng. Phuong phap nay
tach qua trinh tich chap thanh hai budc doc lap: tich chap theo chiéu sau va tich chap diém,
qua d6 gitip giam dang ké s6 luong tham sb va chi phi tinh toan ma van duy tri duoc kha
nang biéu dién cia mé hinh [2].

a. Tich chap theo chiéu sau (Depthwise Convolution)

Trong budc dau tién, mdi kénh (channel) cta tensor dau vao ba chiéu s& duge xu ly
riéng biét boi mot bd loc riéng, thay vi st dung mét tap bo loc ap dung cho toan bo dau
vao nhu trong tich chap truyén thong. Cu thé, véi dau vao co kich thudc hxwxc, s& co ¢ bo
loc, mdi bo loc 6 kich thude kxk, tuong ting véi tirng channel.

Viéc xur Iy doc lap gitra cac kénh mang lai ba lgi ich chinh:

e Chuyén biét hoa viéc trich xuat dic trung: Mdi channel c6 thé hoc cac dic
trung riéng biét phu hop vé6i loai thong tin ma channel d6 biéu dién. Vi du,
trong anh RGB, mdi kénh mau s& duogc hoc thong qua mdt bo loc riéng, tir do

tang cuong kha nang nhan di¢n dac trung mot cach chuyén sau hon.
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e Giam chi phi tinh todn: Néu tich chap truyén thong yéu cau kxkxc phép tinh
cho mdi vi tri trén ban dd dic trung déu ra, thi tich chap theo chiéu sau chi can
kxk phép tinh cho mdi channel, tir &6 gitip giam chi phi tinh toan xudng.

e Giam s6 luong tham sb: Tong s tham s6 trong tich chap theo chiéu sau la
kxkxc, thip hon dang ké so véi tich chép truyén thong von can kxkxcxc’ tham

sO (voi ¢’ 1a s0 channel dau ra).

Depthwise Conyolution

Hinh- 1-2: Minh hoa Depthwise Convolution

b. Tich chip diém (Pointwise Convolution)

Budc thtt hai nhim muc dich két hop thong tin giira cac channel va diéu chinh sb
luong channel dau ra. Qua trinh nay st dung ¢’ bd loc ¢6 kich thude 1x1, mdi bd loc hoat
dong trén toan bo chiéu siu ¢ cua dau vao.

Tich chap diém giit nguyén kich thudc khong gian ciia dau vao (chiéu rong va chiéu
cao) trong khi thay d6i s6 lugng kénh tir ¢ sang ¢’. Tong s tham s6 can thiét trong budc
nay la cxc'.

Két qua cudi cing 1a mot tensor dau ra c6 kich thude h'xw'xc’, twong duong véi két
qué tir mot phép tich chap thong thuong, nhung dat duoc vai chi phi tinh toan va sb luong
tham s6 thap hon dang ké [2].
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Paointwise Conmvolution

Hinh- 1-3: Minh hoa Pointwise Convolution

1.1.3. MobileNetV2
1.1.3.1. Téng quan

MobileNetV2 1a mot kién trac mang no-ron tich chap nhe, dugc phat trién v&i muc
tiéu toi vu hoa hiéu suat cho cac ing dung thi gidc may tinh trén thiét bi di dong va nhiing.
Ké thira tir MobileNetV 1, phién ban V2 mang dén nhiéu cai tién dang ké vé mat hiéu qua
tinh toan cling nhu do chinh xéac. Hai dac diém ndi bat nhét cua kién tric nay la Inverted
Residual Block va vi¢c loai bo cac ham phi tuyén tai cac vi tri dac biét trong kién trtc mang.
1.1.3.2.  Inverted Residual Block

MobileNetV2 ap dung co ché residual connection twong ty nhu ResNet, cho phép
truyén truc tiép thong tin tir dau vao dén dau ra cua mot khéi tich chap, nho d6 cai thién
viéc lan truyén gradient va giam thiéu hién twong mat mat thong tin trong qua trinh huin
luyén.

Tuy nhién, thay vi két ndi tat giita cac ting c6 s6 lugng kénh 16n nhu trong ResNet,
MobileNetV2 sir dung céac bottleneck layers — cac tang c¢6 sb lugng kénh thip hon & dau
vao va dau ra cua mdi khéi. Kién tric nay duogc goi 1a Inverted Residual Block vi n6 déo
nguoc so v6i cac kién trac residual truyén théng: thay vi giam sd lwong kénh & giira,
MobileNetV2 mé rong s kénh trong 16p trung gian (expansion layer), sau d6 lai thu hep

O dau ra.
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CAu trac tong quat cia mot inverted residual block bao gom ba budc:
e Expansion layer (ting s6 kénh): Sir dung tich chap 1x1 dé mé rong chiéu sau
(s6 kénh) cua dau vao.
e Depthwise convolution: Ap dung tich chap tach biét chiéu sdu nham trich xuét
dic trung ma khong 1am ting sé tham sb qua nhiéu.
e Projection layer (thu hep s6 kénh): Str dung tich chap 1x1 dé giam s6 kénh vé
nhu ban du, tao diéu kién dé thuc hién két ndi tit (néu co).

Két nbi tit chi duoc ap dung khi dau vao va dau ra cua block c6 cung kich thudc.

Nho thiét ké nay, MobileNetV2 vira gitt duoc tinh phi tuyén ctia mang, vira giam thiéu
dang ké chi phi tinh toan [3].
MobiteNetVv2 building block

Hinh- 1-4: Minh hoa Inverted Residual Block

1.1.3.3. Logi b6 non-linear
Mot diém d6i méi quan trong khac trong MobileNetV2 1a viéc loai bo cac ham kich

hoat phi tuyén nhu ReLU tai 16p input va output clia cac inverted residual block. Viéc ap
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dung cac ham phi tuyén ¢ nhitng vi tri nay co6 thé gay ra mat mat thong tin, dic biét 1a khi
sd chiéu (s6 kénh) bi thu hep — hién tuong nay duoc goi 1a "information bottleneck".
Thay vi st dung ReLU, cac 16p dau vao va dau ra ctia mdi block duge xtr 1y bang
phép chiéu tuyén tinh (linear projection), giup bao toan tbi da thong tin khi truyén qua két
ndi tat. Két qua thuc nghiém cua tac gia (Sandler et al., 2018) cho thay viéc loai bé non-

linearity tai cac vi tri ndy gitp cai thién do chinh xdc mé hinh déng ké [4].

72 2 = i :

- I — Linear botleneck |
Ir —  Relub in bottleneck

EE'D 1 2 3 4 2 b [

Step, millsang

Hinh- 1-5: Két qua thyc nghiém ham phi tuyén tinh va tuyén tinh tai layer input va output

1.2. Kién triic Client — Server
1.2.1. Khai niém

Mo hinh Client — Server 1a mot kién tric phan tan trong d6 cac thiét bi hodc chuong
trinh dugc chia thanh hai vai tro chinh: Client va Server. Trong m6 hinh nay, phia client
giri cac yéu cau dén phia server, con server chiu trach nhiém xt 1y cac yéu cau d6 va phan
hoi két qua cho client [5].

Mo hinh nay duoc sir dung rong rai trong cac hé thong mang may tinh, dic biét 1a
trong cac ung dung web, h¢ théng co so dir liéu va dich vu truc tuyén.
1.2.2. Céu triic va hoat dpng
a. Ciu tric

- Client: La bén khdi tao giao tiép, thuong 1a giao dién ngudi ding hoic ung dung
frontend. Client giri yéu cau dén server thong qua céc giao thirc mang (nhu HTTP/HTTPS)
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va cho phan hoi. Céc client thudng khong chia sé tai nguyén giita nhau va khong giao tiép
tryc tiép.

- Server: La bén nhan yéu cau va xir Iy chiing. Server c6 thé thuc hién cac thao tac
nhu truy xuit co sé dit lidu, xir 1y logic nghiép vu, xac thyc ngudi dung, v.v. Sau khi xtr Iy
xong, server giri phan hoi trd lai client. Mot server c6 thé phuc vu nhiéu client cung luc.
b. Quy trinh hoat dong

- Client giri mot request (yéu cau) dén server.

- Server tiép nhan va xur 1y request.

- Server gtri response (phan hoi) vé client.

1.2.3. Uu diém ciia mé hinh Client — Server

- Tap trung hoa dir li€u: Dt li¢u duogc luu trit va quan 1y tap trung trén server, giup

dé dang sao luu va bao mat.

- Kha niang mo rong tot: Server c6 thé phuc vu nhiéu client cung ltc va c6 thé duge

nang cap phan ctng hoic t6i wu hiéu suét khi can.

- Quan ly dé dang: Do server quan 1y logic va dit liéu, viéc cap nhat hé thong hodc

trién khai céac thay doi duoc thuc hién tap trung.
1.2.4. Nhwoc diém

- Phu thudc vao server: Néu server gap su cd, toan bd hé théng 6 thé ngung hoat
dong.

- Chi phi dau tu ban dau: Can dau tu may chil ¢o cau hinh da manh va hé théng
mang 6n dinh.

- Tac nghén tai server: Néu c6 qua nhiéu client truy cép cung lic ma server khong
da kha nang xt 1y, c¢6 thé dan dén hién tuong qua tai.

1.2.5. Ung dung

MB& hinh client — server 14 nén tang cho hau hét cac ung dung hién dai nhu:

- Ung dung web (Frontend — Backend).

- Ung dung di dong két ndi API.

- Hé thdng quan 1y co s dit lidu.

- Dijch vu cloud va hé théng phén tan.
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Hinh- 1-6: Minh hoa kién trac Client-Server

1.3. NextJS

Next.js la mot framework front-end manh mé dugc phat trién dua trén nén tang React,
nham hd tro xay dung cac ing dung web hién dai véi hiéu suat cao va kha nang mo rong
linh hoat. Pugc phat hanh dudi dang ma ngudn mé béi cong ty Vercel, Next.js tich hop
nhiéu tinh ning tién tién nhu render phia may chit SSR va tao trang tinh SSG, gilip nang
cao toc do tai trang, cai thién trai nghiém ngudi dung va tbi vu cho cac cong cu tim kiém
[6].

Mot trong nhitng diém noi bat ctia Next.js 1a kha ning render phia may chil. Thay vi
tai n0i dung thong qua JavaScript ¢ phia trinh duyét nhu cac ing dung React thong thuong,
SSR cho phép mdy chi thye thi ma JavaScript va tra vé mot trang HTML hoan chinh ngay
tir 1an truy cap dau tién. Piéu nay gitip rit ngan thoi gian hién thi ndi dung cho nguoi dung
va ting cuong kha ning lap chi myc cta cac cong cu tim kiém. SSR dic biét hidu qua dbi
v6i cac tmg dung c6 ndi dung dong, can phan hoi nhanh va tai dit liéu tir server trong thoi

gian thuc.

SSR (Server-side Rendering)

&-8 L1 L14€

WG Whehsite 15 futly

&
é
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Hinh- 1-7: Minh hoa SSR
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Bén canh d6, Next.js hd tro tao trang tinh thong qua co ché Static Site Generation.
V61 SSG, cac trang HTML duoc tao ra tai thoi diém bién dich (build time), sau d6 dugc
phan phdi nhu céac tép tinh thong thuong. Cach tiép can nay gitp giam tai cho may chi va
cai thién hiéu ning dang ké, pht hop voi cac ndi dung it thay d6i nhu blog, trang gidi thiéu
hoic tai lidu san pham. Next.js phién ban 14 con tich hop co ché ISR, cho phép tai tao cac
trang tinh theo yéu cau sau khi di duogc trién khai, tir d6 dam bao ndi dung ludn cdp nhat
ma khong can build lai toan bd ung dung [7].

Ngoai kha nang render linh hoat, Next.js con tich hop tinh nang tu dong phan taich ma
(code splitting), gitip mdi trang chi tai nhitng doan ma can thiét thay vi toan b ing dung.
Diéu nay goép phan téi wu hiéu ning va giam dung luong dir liéu tai vé. Framework nay
cling hd tro dinh tuyén ty dong dua trén cau trac thu muc pages, giup don gian hoéa qua
trinh phét trién. Ngoai ra, viéc tich hop serverless functions va kha ning trién khai truc tiép
1én nén tang Vercel gitp qua trinh xay dung, trién khai va mé rong tng dung tré nén nhanh
chéng va thuan tién hon [8].

Tom lai, Next.js 1a mot giai phap toan dién va linh hoat cho cac du an phat trién Gng
dung web. V&i su két hop giita SSR, SSG, ISR cung kha niang t6i wu hiéu ning va SEO,
Next.js dap ing tdt nhu cau cua cac ung dung hi¢n dai, dac biét 1a cac du an can tde do cao,
dé bao tri va toi vu cho ngudi ding cling nhu cong cu tim kiém.

1.4. Cloudinary

Cloudinary 1a mot nén tang quan 1y phuong tién truyén thong (media management
platform) trén nén tang ddm may, cung cap giai phap toan dién cho viéc luu trit, xir 1y, tbi
wu hoda va phan phdi hinh anh ciing nhu video trong cac tng dung web va di dong. Khong
gidng nhu viéc luu trix tép truyén thong trén may chu riéng, Cloudinary cho phép cac nha
phat trién quan 1y noi dung da phuong tién mot cach hiéu qua thong qua hé théng API manh
m¢é va giao dién quan tri truc quan [9].

Mot trong nhitng diém ndi bat ciia Cloudinary 1a kha nang xtr 1y hinh anh va video
dong, bao gom thay d6i kich thudc, nén, chuyén dinh dang, cit xén, thém watermark, hay
ap dung cac hiéu img thi giac... ma khong can chinh sira tép gdc. Tét ca céc thao tic ndy
dugc thyc hién thong qua cac tham sb trong URL hodc thong qua API, giup giam tai cho

may cha backend va ting toc do phan hoi cho nguoi dung.
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Hinh- 1-8: Ludng tai anh/ phuong tién 1én Cloudinary

Bén canh d6, Cloudinary tich hop hé théng mang phan phéi ni dung (CDN), gitip t6i
wu hoa hiéu suat tai hinh anh va video theo vi tri dia Iy nguoi dung, tr d6 cai thién trai
nghiém ngudi dung cubi va tiét kiém bang thong. Cloudinary ciing hd trg nhiéu co ché bao
mat nhu kiém soat truy cap, token xac thyc va gidi han st dung tai nguyén.

V6i kha ning mé rong linh hoat va dé tich hop vao cac hé théng hién dai nhu React,
Next.js, Ruby on Rails, Django hay Node.js, Cloudinary dang dugc st dung rong rai trong
nhiéu linh vuc nhu thuong mai dién tur, mang xa hoi, gido duc va cac nén tang noi dung s6.
Trong bbi canh nhu cau xtr Iy va quan 1y ndi dung da phuong tién ngay cang gia ting, viéc
sir dung céc giai phap nhu Cloudinary gitp toi uu héa quy trinh phét trién, giam chi phi
van hanh va ning cao hiéu qua ctia hé thong [10].

1.5. Tailwind CSS

Tailwind CSS 1a mot framework hién dai theo phuong phép utility-first, hd trg xay
dung giao dién web thong qua cac 16p tién ich nho twong tng véi cac thude tinh CSS phd
bién nhu mau sic, khoang cach, can 18, kich thude chix, hién thi linh hoat, v.v. Thay vi su
dung céc thanh phan giao dién ¢ dinh, Tailwind cho phép lap trinh vién két hop linh hoat
cac 16p dé thiét ké giao dién truc tiép trong ma HTML, tir d6 tang tc do phat trién, giam
phu thudc vao CSS tuy chinh va cai thién kha ning bao tri ma ngudn. Framework nay hd
trg thiét ké theo hudng mobile-first va c6 kha ning tiy bién cao thong qua tép ciu hinh,
cho phép mé rong bang mau, kich thude hodc dinh nghia cac 16p riéng theo yéu cau du an.

V61 kha nang tich hop tdt vao cac cong cu va framework hi¢n dai nhu React, Vue hoac
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Next.js, Tailwind ngay cang duoc wa chudng trong phat trién giao dién web hién dai nho
tinh linh hoat, hiéu qua va dé m& rong [11].
1.6. Ruby on Rails

Ruby on Rails, hay con goi la Rails, 1a mot framework phat trién ung dung web ma
ngudn mo dugc xay dung trén ngdn ngit 1ap trinh Ruby. Ra doi vao nim 2004, Rails nhanh
chéng trg thanh mot trong nhitng cong cu phd bién nhat trong linh vic phat trién web nho
triét Iy "Convention over Configuration" (U tién quy uéc hon cau hinh) va "Don't Repeat
Yourself" (Khong 13p lai chinh minh). Nhiing triét 1y ndy giup don gian héa quy trinh phat
trién phan mém, ting toc do xay dung hé thong va giam thiéu 16i do lap lai logic trong ma
ngudn [12].

Bén canh kha ning xay dung cac ung dung web truyén théng theo mé hinh MVC,
Rails con hd tro trién khai & ché dd API-only, trong d6 hé thong chi tap trung vao xu 1y
logic phia may chu va cung cap dit liéu théng qua giao dién lap trinh tng dung (API). Khi
st dung tuty chon --api trong qua trinh khoi tao, ng dung Rails s€ tu dong loai bo cac thanh
phan lién quan dén giao dién nhu HTML, CSS, JavaScript va chi giit lai cic thanh phan
can thiét dé xay dung API RESTful.

Trong md hinh phat trién hién dai, viéc tach biét giita frontend va backend ngdy cang
pho bién. Rails API dugc sir dung nhu mét 16p backend chuyén xtr Iy dit liéu va nghiép vu,
trong khi phan giao dién duoc xay dung bang cac framework hién dai nhu Next.js, React,
hoic Vue.js. Rails dong vai tro cung cap dit liéu dudi dinh dang JSON théng qua cac HTTP
request, cho phép frontend c6 thé dé dang tuong tac va hién thi thong tin dén nguoi dung
[13].

Mot s6 uu diém ndi bat ciia Ruby on Rails khi trién khai duéi dang API c6 thé ké dén
nhu:

- Hiéu qua phat trién cao: Rails cung cp hé thong generator va scaffold manh
m&, cho phép tao nhanh cac endpoint API véi cau triic rd rang, tudn theo chuan
REST.

- Quan ly dit liéu hiéu qua: Vi su hd tro ciia ActiveRecord — mot ORM manh
mé& — viée thao tac co so dit liéu trd nén dé dang va linh hoat hon.

- Tb chtrc ma ngudn khoa hoc: Rails gitp phan tach rd rang giita cac thanh phan
nhu controller, model, route..., ttr §6 nang cao kha nang bao tri va mé rong.

- Bao mat tich hop san: Rails cung cip cac co ché bao vé khoi cac 16 héng phd
bién nhu CSRF, XSS va SQL injection.
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- Hé sinh thai phong phii: Kho thu vién (gem) ctia Ruby rat da dang, hd tro nhiéu
tinh nang nhu xac thuc ngudi dung, phan quyén, tai Ién tép, va nhidu cong cu
hd tro kiém thir.

- Kha ning tich hop cao: Rails API ¢6 thé dé dang két ndi vai cac frontend hién
dai thong qua cac request HTTP chudn, dam bao kha ning tuong tic muot ma
gitra client va server.

Tém lai, Ruby on Rails 13 mot lya chon phu hop dé xay dung cac hé thdng backend
hién dai. Vi cti phap ro rang, cu trac chit ché va kha nang mo rong cao, Rails API cho
phép cac nhoém phat trién phén mém nhanh chong xay dung céac dich vu web manh mé, dé
bao tri va sdn sang tich hop voi nhiéu nén tang giao dién ngudi dung khac nhau.

1.7. Flask

Flask 1a mot micro web framework ma nguén mé dugc viét bang ngdn ngir 1ap trinh
Python. Pugc phét trién boi Armin Ronacher va phat hanh 1an dau tién vao nim 2010,
Flask duogc thiét ké theo triét 1y "simple is better than complex", tirc wu tién su don gian,
linh hoat va dé mé rong. Mic du 1a mot "micro framework", Flask van di manh dé xay
dung céac ung dung web hodc API phuc vu cho nhiéu muc dich, tir cac trang web nho dén
cac hé théng xur 1y dir li€u phurc tap va céac dich vu tri tu€ nhan tao [14].

Khi xay dung Al server, Flask thuong dugc sit dung nhu mot giao di¢n trung gian
(API layer) gitra nguoi dung va md hinh hoc mdy. Cac mo hinh Al (nhu mo hinh xir 1y
ngdn ngir ty nhién, nhan dién hinh anh, phan loai, du doan...) sau khi dugc huan luyén co
thé duoc dong goi va trién khai thong qua cac endpoint Flask. Nguoi dung hodc tng dung
frontend chi can gui yéu cau (HTTP request) kém theo dir liéu dau vao (input), Flask s&
tiép nhan yéu cau, xir Iy bang mo hinh Al va tra vé két qua dudi dang JSON.

Mot s6 tinh nang ndi bat ciia Flask

- Pon gian, d& hoc va dé trién khai: Flask c6 ct phéap rd rang, gan giii voi Python
thuan, rt pht hop véi sinh vién hodc cac nhom nho phat trién tng dung nhanh.

- Ty do lya chon céu tric va thu vién: Khac véi cac framework "nang" nhu Django,
Flask khong ap dit cau tric du an cimg nhéc, cho phép lap trinh vién tiy bién
theo nhu ciu.

- Tich hop dé dang véi cac thu vién AI/ML: Do Flask duoc viét b?mg Python, viéc
tich hgp vdi cac thu vién phé bién nhu scikit-learn, TensorFlow, PyTorch,

Transformers... tré nén don gian va hi¢u qua.
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Xay dung RESTful API nhanh chéng: Vi Flask, c6 thé dé dang dinh nghia cac

route dé nhan request va tra response, rat phit hop cho cac img dung Al inference.

Hé sinh thai mo rong: C6 thé mo rong chirc ning thong qua nhiéu extension nhu
Flask-RESTful, Flask-CORS, Flask-JWT, v.v [15].

Viéc sir dung Flask gitip qua trinh két ndi gitra hé thong Al va ngudi dung trd nén dé

dang va hiéu qua hon. Ngoai ra, Flask ciing pht hop dé trién khai 1én céc nén tang dam

may nhu Heroku, AWS, hodc don gian 1a chay ndi bd qua Docker trong cac h¢ théng

microservice.

Model Server with API

. i ML P
Client HTTP E Model

Flask

Docker Container &

Hinh- 1-9: Flask

1.8. MySQL

Trong linh virc cong nghé thong tin, dit liéu dong vai tro then chdt trong viéc van hanh
va phat trién cac hé théng phin mém, dic biét 1a trong bdi canh chuyén doi sé hién nay.
Viéce luu trit, to chirc va truy xudt dir liéu mot cach hiéu qua khong chi giup dam bao tinh
chinh xac va toan ven cua thong tin, ma con gép phan nang cao hiéu suat cua toan bo hé
théng. Pé thyuc hién diéu do, cac hé quan tri co s¢ dit liéu (DBMS) da ra doi, trong do noi
bat 13 cac hé quan tri co s dit liéu quan hé (RDBMS). Mot trong nhirng hé thong RDBMS
pho bién va duoc sir dung rong rai nhat hién nay 1a MySQL.

MySQL 1a mdt hé quan tri co s¢ dir liéu ma nguén mo, dugce phat trién 1an dau tién
vao nam 1995 boi cong ty MySQL AB (Thuy Dién), va hién nay dugc quan 1y boi tap doan
Oracle sau khi mua lai Sun Microsystems vao nam 2010. V&i triét 1y phat trién huéng dén
su 6n dinh, linh hoat va d& sir dung, MySQL d3 nhanh chéng tré thanh mot giai phap pho
bién cho viéc xdy dung cic ung dung web, hé théng quan 1y thong tin doanh nghiép, va
cac nén tang xtr 1y dir liéu 16n.
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Vé mit kién trac, MySQL duoc xy dung theo mé hinh client-server, trong d6 may
chu co so dit liéu chiu trach nhiém tiép nhan va xir 1y cac truy van tir phia may khach. Cac
truy van duoc viét bang ngdn ngit SQL — ngdn ngit tiéu chuan quc té trong viéc thao tac
va quan 1y co so dit liéu quan hé. MySQL cho phép ngudi dung thuc hién diy du cac thao
tac co ban nhu tao, doc, cap nhat va xo6a dir licu (CRUD), déng thoi hod tro xay dung céc
bang, rang budc va quan hé giita cac thuc thé trong hé théng [16].

Mot trong nhing diém manh ndi bat cia MySQL chinh 14 hiéu nang xtr 1y cao, dic
biét di voi cac hé thong yéu cau toc dd phan hdi nhanh va khéi lwong dir liéu 16n. Bén
canh d6, MySQL hd tro da dang cac cong cu luu trit (storage engines) nhu InnoDB,
MyISAM, MEMORY ... Trong do, InnoDB la cong cu mac dinh v6i kha nang hd tro giao
dich (transaction), khéa ngoai (foreign key), va dam bao tinh toan ven cua dir li€u. Kha
nang xtr 1y dong thoi (concurrent access) va téi uwu hoa truy van (query optimization) ciing
1a nhitng yéu t6 gitp MySQL hoat dong hiéu qua ngay ca trong méi truong cé nhiéu ngudi
dung truy cép dong thoi.

MySQL con cung cap mot loat cac tinh nang nang cao phuc vu cho quan tri va van
hanh hé théng nhu: co ché sao luu va phuc héi dir lidu (backup and restore), dong bd hoa
dir liéu gitra cac may chu (replication), phan vung dir li€u (partitioning), truy cap thong qua
giao thirc SSL/TLS nham dam bao bao mat, va hé thong phan quyén chi tiét cho ting ngudi
dung hay nhom ngudi dung. Ngoai ra, MySQL ciing hd trg cic tinh ning 1ap chi muc
(indexing), giup ting toc do6 truy van dang ké, dic biét 1a véi cac bang dir liéu 16n.

Mot yéu td quan trong giup MySQL giit viing vi tri hang dau trong cong dong phat
trién phan mém chinh 12 tinh twong thich cao v&i nhiéu hé diéu hanh va ngdn ng 1ap trinh.
Cu thé, MySQL hoat dong 6n dinh trén cac nén tang nhu Windows, Linux, macOS va c6
thé tich hop dé dang véi cac ngon ngit phd bién nhu PHP, Python, Java, C# hay Ruby.
MySQL ciing 1a lya chon mac dinh hoac dugc khuyén nghi trong nhiéu framework phat
trién ing dung nhu Laravel, Django hay Spring Boot, nho vao kha nang tich hop thuan tién
va tai liéu hd trg phong phi.

Khong chi dimng lai ¢ goc do k¥ thuat, MySQL con duoc danh gia cao vé tinh cong
dong va hé sinh thai hd trg. Do 1a phan mém ma nguén md, MySQL c6 mot cong dong
ngudi ding va nha phat trién rong 16n, gop phan lién tuc cai tién, cap nhat va hd tro ngudi
dung khi gip kho khan trong qua trinh trién khai. Bén canh phién ban mién phi, MySQL
cling cung cp cac phién ban thuong mai voi nhiéu tinh ning nang cao, dap tng nhu cau

cua cac doanh nghiép quy mo lon.
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MySQL la mdt gidi phap quan tri co s¢ dit liéu manh mé, linh hoat va dang tin cay.
Nho vao hiéu suat cao, kha ning mé rong tot, cing voi sy hd tro tir cong dong phat trién
rong rii, MySQL da va dang giir vai trd quan trong trong viéc xay dung cac hé théng thong
tin hién dai. Viéc lwa chon va tng dung MySQL trong phat trién phan mém 1a mot quyét
dinh hop 1y, ddc biét doi v6i nhitng hé théng yéu cau tinh on dinh, kha nang xir 1y dit lidu
nhanh chéng, va chi phi trién khai hop 1y.

1.9. Docker

Trong bdi canh phat trién phan mém hién dai, dic biét 1a khi cac img dung ngay cang
tr& nén phurc tap va yéu cau trién khai trén nhiéu moéi trudng khac nhau, van dé vé sy nhat
quan gitta moi tredng phat trién, kiém thir va san xut trd thanh mot thach thire 16n dbi voi
cac nhom k¥ su phan mém. Truyén thong trude day thudng dira vao viée cdu hinh hé thong
theo cach thu céng hodc sir dung may o (virtual machines), tuy nhién cach tiép can nay
thuong tiéu ton tai nguyén, kho quan 1y va thiéu tinh linh hoat. Sy ra doi ciia Docker da
mang dén mot budc tién quan trong trong linh vuc trién khai va phan phdi phan mém nho
kha nang dong goi ing dung cung toan bd moi trudng chay vao cac container nhe, linh
hoat va dé dang tai str dung.

Docker 1a mot nén tang ma ngudén mé, cung cap kha ning ty dong hoa viéc trién khai
g dung trong cac container. Khac voi may 4o truyén thong, noi mdi phién ban can mot
hé diéu hanh riéng biét, container chia sé cing mot kernel ctia hé diéu hanh chi (host OS)
nhung van hoat dong nhu nhitng méi truong doc 1ap. Diéu nay gitp giam thiéu tdi da dung
lugng tai nguyén su dung va tang téc d khai chay tmg dung.

Vé mat kién trac, Docker bao gom ba thanh phan chinh: Docker Engine, Docker
Images va Docker Containers. Docker Engine 1a cong cu 18i cung cdp méi trudng chay
container va quan 1y vong doi cuia chiing. Docker Image 1a mot ban mau chi doc (read-only
template) chira tit ca nhiing gi can thiét dé chay mot ing dung, bao gom ma ngudn, thu
vién, phu thudc va céu hinh hé théng. Tu Image nay, Docker c6 thé tao ra mot hodc nhiéu
container — 1a cac thuc thé dang chay cia mét image, hoat dong nhu mét don vi ing dung
doc lap.
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Hinh- 1-10: Kién trac docker

Viéc tao Docker Image thuong dugc dinh nghia thong qua mot té€p Dockerfile, trong
d6 mo ta timg bude cdu hinh méi truong va cai dit phan mém can thiét. Nho d6, toan bo
qué trinh trién khai tré nén minh bach, c6 thé tai st dung, va dé kiém soat. Ngoai ra, Docker
con hd trg Docker Compose, mdt cong cu cho phép dinh nghia va quan 1y nhiéu container
cung ltc thong qua mot tép YAML duy nhét. Diéu nay dic biét hiru ich trong cac hé théng
vi dich vu (microservices), noi mdi chtrc ning ctia tng dung c6 thé dugc dong goi va van
hanh trong mdt container riéng biét.

Mot loi ich 16n khéac cia Docker 1a kha nang di dong hoa (portability), khi container
duoc thiét ké dé co thé chay nhat quan trén bat ky hé thong nao hd trg Docker, tir méy tinh
c4 nhan cta lap trinh vién cho dén mday chil trén cloud nhu AWS, Google Cloud hay Azure.
Nho d6, Docker giup giam thiéu rii ro "chay dugc & may t6i nhung khong chay ¢ may
khac" — mot van dé pho bién trong phat trién phan mém truyén thong.

Ngoai ra, Docker con tich hop chit ché vai cac hé thong quan 1y container 16n hon
nhu Kubernetes, gitp mo rong kha nang tu dong héa, can bang tai va phuc hoi 13i trong
moi truong phan tan. Cong dong phat trién ctia Docker ciing rat ning dong v6i hé sinh thai
phong phu nhu Docker Hub — noi chia sé va luu trit cac Docker Image cong khai va riéng
tu, hd trg viée tai st dung va chuan héa quy trinh phat trién.

Tinh dén hién tai, Docker da tr¢' thanh mot cong cu khong thé thiéu trong quy trinh
phat trién phﬁn mém hién dai, dic biét 1a trong cac mod hinh phat trién nhu CI/CD Viéc tich
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hop Docker vao pipeline phat trién giup day nhanh chu ky phat hanh phan mém, giam thiéu
16i do khac biét méi trudng va ting cudng kha nang kiém thir tu dong.

Tom lai, Docker khong chi 1a mdt cong nghé trién khai phﬁn mém, ma con 12 mot triét
Iy phat trién hudng dén tinh dong géi, nhat quan, linh hoat va hiéu qua. Nho nhiing loi thé
vuot trdi vé hiéu suit, kha nang mo rong va tinh di dong, Docker da va dang tr¢ thanh mot
phan khong thé thiéu trong ha ting k¥ thut cta nhiéu t6 chic, tir cac startup nhé cho dén
cac tap doan cong nghé toan cau [17].

1.10. Azure
1.10.1. Tong quan

Trong thoi dai s6 hoa manh m& hién nay, vi¢c xay dung va trién khai cac hé théng
tmg dung trén nén tang dién toan dam may (cloud computing) di tré thanh xu hudng tat
yéu, gitip doanh nghiép tiét kiém chi phi ha ting, d& dang mé rong quy mo va ting cudng
kha ning quan tri hé thong. Trong s cac nha cung cap dich vu dam may hang dau thé gidi,
Microsoft Azure noi bat v4i hé sinh thai da dang, d6 tin cdy cao va kha nang tich hop chat
ché véi cac cong cu phat trién phan mém hién dai.

Microsoft Azure 13 mot nén tang dién toan dam may toan dién dugc phat trién bai tap
doan Microsoft, cung cﬁp hon 200 dich vu khac nhau, bao gff)m ha tﬁng nhu dich vu (IaaS),
nén tang nhu dich vu PaaS va phan mém nhu dich vy SaaS.

1.10.2. Azure Virtual Machines (Azure VMs)

Azure Virtual Machines 1a mot trong nhitng dich vu IaaS quan trong nhét ciia nén tang
Azure, cho phép ngudi dung tao va quan 1y cac may chi 4o chay trén ha ting ctia Microsoft.
Dich vu nay hd tro nhiéu hé diéu hanh khac nhau nhu Windows Server, Ubuntu, Debian,
CentOS... Ngudi dung c6 thé toan quyén cau hinh may ao nhu lya chon ving dia 1y, kich
thudc may (CPU, RAM), dung lugng luu trit, mang, cling nhu quyén truy cap hé thong.

May 4o Azure duoc trién khai trén ha ting phan tan va du thira (redundant
infrastructure), bao dam do san sang va kha ning chiu 16i cao. Ngoai ra, Azure cung cap
cac cong cu quan tri linh hoat nhu Azure Portal, Azure CLI va Azure Resource Manager
gitip tw dong hoa qua trinh tao, cau hinh va quan 1y tai nguyén.

Dic biét, Azure Virtual Machines hd tro cap phat dia chi IP cong cong (public IP
address) va tén mién DNS tuy chinh (DNS name) cho tirng may do, tao diéu kién thuan lgi
cho viéc truy cip tir xa, trién khai ing dung trén Internet hodc thiét 1ap cac may chu dich
vu. Nguoi dung co thé lua chon dija chi IP tinh hodc dong, tuy theo yéu cAu trién khai. Tén

mién DNS c6 thé duoc gan thong qua dich vu Azure DNS, cho phép truy cip may do théng
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qua cac tén mién co cau trac dé nhé. Piéu nay giup don gian hoéa qua trinh két nbi, cau
hinh may chii va trién khai img dung trong cac hé théng phén tan.

Mot diém manh ctia Azure VM 1a kha nang tich hop v&i cac dich vy bao mat, giam
sat va sao luu dir liéu. Cu thé, ngudi dung c6 thé sir dung Azure Monitor dé theo ddi hiéu
sudt hé thong, Azure Security Center dé phat hién va xir 1y rii ro bao mat, va Azure Backup
dé dam bao an toan dir liéu. Viéc trién khai va mé rong quy mo hé thong ciing tré nén dé

dang hon nho tinh ning autoscaling va load balancing duoc tich hop san [18].
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Hinh- 1-11: Kién trac Azure virtual machine

1.10.3. Két hop Azure va Docker trong trién khai itng dung

Docker va Azure 1a hai cong nghé bo trg 1an nhau, khi Docker dam nhan vai trd dong
g6i va ¢b 1ap tmg dung, con Azure cung cip mdi truong ha tang linh hoat dé chay va quan
1y cac container d6. Co nhiéu cach dé trién khai Docker trén nén tang Azure, tiy thudc vao
nhu cau va d6 phirc tap cua hé thong.

Trién khai Docker trén Azure Virtual Machines 1a phuong phap don gian va truc quan.
Trong md hinh ndy, nguoi dung cai dat Docker Engine tryc tiép 1én may ao Azure, sau d6
thuc hién cac thao tac build image, khoi tao container, hoac chay cac dich vu nhu Docker

Compose tuong tu nhu trén moi truong local. Phuong phép nay mang lai sy linh hoat va
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kiém soat cao, phii hop v6i cac nhoém phat trién mudn tiiy bién méi trudng hodc dang trong
giai doan thtr nghiém, phat trién tng dung.

Déi v6i cac hé théng 16n hon, Azure con cung cap Azure Container Instances (ACI)
— mét dich vu cho phép chay container don 1¢ ma khéng can quan 1y ha ting may chu, va
Azure Kubernetes Service (AKS) — giai phap manh mé dé trién khai va diéu phdi cac cum
container & quy mo 16n, ho tro tu dong md rong, can béng tai va cap nhat lién tuc (rolling
update).

bic biét, sy tich hgp chdt ché gifta Azure va Docker Hub hoac Azure Container
Registry (ACR) gitp ting tinh ty dong hoa trong chudi trién khai img dung. Cac image
Docker c6 thé duoc day 1én kho luu tri (registry) va dugc ty dong kéo vé dé trién khai trén
cac may ao hodc dich vu container ctiia Azure.

Ngoai ra, Azure con hd tro trién khai tmg dung container hoa thong qua Azure App
Service for Containers, cho phép ngudi dung chay tng dung web tir image Docker chi voi

vai bude ciu hinh don gian, tiét kiém thoi gian va phu hop véi cac hé théng web quy mo

vira va nho.
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Hinh- 1-12: Trién khai ing dung két hop Docker va Azure virtual machine

1.10.4. Lgi ich ciia viéc két hop Azure va Docker
Su két hop gitta Docker va Azure mang lai nhiéu lgi ich ndi bat cho qué trinh phat
trién va trién khai phan mém, bao gom:
- Tinh nhat quan: Docker dam bao méi trudng chay tng dung ludn déng nhat gitta

céc giai doan phat trién, kiém thir va trién khai thyc té.
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- Tinh m& rong va san sang cao: Azure cung cép ha tﬁng manh me€ va cac dich vu
hd trg mé rong tu dong, giup hé thong dé dang dap ing nhu cau tiang truong.

- Tu dong hoéa va DevOps: Viéc tich hgp Docker vao cac pipeline CI/CD trén
Azure DevOps hodc GitHub Actions cho phép tu dong build, test va deploy ting
dung hi¢u qua.

- Bao mat va giam sat toan dién: Azure cung cip cac cong cu bio mat va giam sat
container, ddm bao an toan trong moi truong van hanh.

1.11. Kiém thir

Kiém thir phan mém 12 mot giai doan quan trong trong qua trinh phat trién phian mém
nham dam bao hé thong hoat dong dung theo yéu cau, on dinh, va khong co 15i nghiém
trong trudc khi trién khai chinh thtre [19]. Viéc kiém thir giup phat hién som céc 13i, ting
tinh tin cdy cho san phim va giam thiéu rui ro trong van hanh. Trong cac du an hién dai,
kiém thir thudng duoc tich hop vao quy trinh phat trién lién tuc (CI/CD) va duoc thyc hién
tu dong nham ning cao hiéu qua [20].

Trong hé thong nay, hai cong cu kiém thtr chinh duoc sir dung 1a Rspec va Selenium.
1.11.1. Rspec

RSpec 1a mot trong nhitng thu vién kiém thir phd bién nhat danh cho ngén ngit lap
trinh Ruby. RSpec hd trg cac nha phat trién xay dung va thyc hién cac kiém thir tu dong,
dam bao rang cac thanh phan ciia ing dung hoat dong chinh xac theo yéu cau.

Céu tric ciia RSpec dugc thiét ké dua trén k¥ thuat Behavior-Driven Development
(BDD), gitip nha phat trién tap trung vao viéc mo ta hanh vi mong mudn cia phan mém
trude khi viét ma.

Loi ich cia RSpec Unit Test

- Pam bao tinh ding dan: X4ac minh rang timg don vi ma nguén hoat dong chinh
xac.

- Han ché 15i: Phat hién 15i trong giai doan phat trién, giam thiéu rai ro trong san
pham.

- Tang cudng kha ning bao tri: D& dang thay dbi hoic md rong ma ngudn ma
khong lo anh hudng dén cac thanh phan khac.

- HO tro tai liéu hoa: M6 ta rd rang cac hanh vi cia phan mém, gitp cac nha phat

trién dé dang hiéu duoc yéu cau.
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Tom lai, RSpec Unit Test 1a mot cong cu manh mé gitip dam bao chét lugng cia ing
dung Ruby. Viéc sir dung RSpec khong chi tang hiéu qua phat trién ma con gitp phat hién
va stra 161 som, tiét kiém thoi gian va chi phi trong qua trinh phat trién phan mém [21].
1.11.2. Selenium

SELENIUM(SE) 1a mot phin mém ma ngudn ma, duoc phat trién boi Jason Huggins
vao nam 2004 va dugc phat trién boi Thoughtwork. Ong phat trién thu vién Javascript dé
tu dong chay céc test trén nhiéu trinh duyét, chinh thu vién nay da tré thanh Selenium Core
tao co s¢ cho Selenium IDE va Selenium Remote Control(RC). Selenium RC 1a mot dot
pha vi khong san phdm nao cho phép ban diéu khién trinh duyét voi bat ki ngén ngit minh
chon [22].

Selenium gém nhiéu cong cu voi cach tiép can khac nhau dé hd tro kiém thir tu dong.
Bo cong cu nay rat linh hoat cho phép lua chon cac yéu té giao dién hay so sanh két qua
thi nghiém du kién véi thue tién. Mot trong nhirng tinh ndng chinh cua Selenium la hé tro
kiém thir trén nhiéu trinh duyét. Selnium la mot cong cu hd tro kiém tra tu dong cho cac
mg dung chay trén nén web. Selenium hd trg kiém tra hau hét trén céc trinh duyét pho
bién hién nay nhu Firefox , Internet Explorer , Safari ,.. cling nhu cac h¢ diéu hanh chu yéu
nhu Windows , Linux , Mac ,.. Selenium hd trg mot s6 16n céc ngdn ngtr lap trinh nhu C#,
Java , Perl , PHP , Python, Ruby,..

1.12. Két luan chwong 1

Tom lai, chuong co so 1y thuyét da trinh bay nhitng khai niém va céng nghé nén
tang dugc stt dung trong qué trinh phat trién hé thdng, bao gdm: MobileNet, kién tric
client- server, NextJS, Cloudinary, TailwindCSS, Ruby on Rails, Flask, PostgreSQL, Rspec,
Selenium. Nhitng kién thirc nay khong chi gitip xdy dung nén tang Iy thuyét vimg chic ma

con dinh hudng cho viée phan tich va thiét ké hé thng trong cac chuong sau.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1. Yéu cdu chitc niing
2.1.1. Ngwoidung
Xac thuc nguoi dung:
- Ding nhip bang email va mat khau hoic tai khoan google
- DPang ky tai khoan
- Kich hoat tai khoan qua email sau khi dang ky
- Quén mat khau: Guri link dat lai mat khau qua email - chi ap dung cho tai khoan
da kich hoat
Quan 1y khoéa hoc:
- Tim kiém khoa hoc theo tén, loc theo cép do (vi du: N5-N1), danh muc
- Xem khoa hoc theo tirng danh muc
- Xem chi tiét ndi dung khoa hoc, thong tin giang vién, mirc phi, ...
- Thanh toan dé dang ky va tham gia hoc
- Xem danh sach khoa hoc da dang ky
- Xem déanh gid cac khoa hoc va danh gia sau khi dang ki tham gia khoa hoc
thanh cong
- Béo cdo khoa hoc khi phat hién nd1 dung vi pham
- Tham gia dién dan thao luan cta tung khoa hoc
Hoc tap va tai nguyén:
- Truy cép cac bai hoc trong khéa hoc do gido vién tao, bao gém: video, bai hoc
Kanji, flashcard tir vung, bai tap luyén tap
- Theo dbi tién d6 hoc tap (bai da hoan thanh, tho1 gian hoc, trang thai,...)
Cong cu hd trg hoc tap:
- Tim kiém tir vung Kanji
- Dich doan van tiéng Nhiat
- Kiém tra 156i ngit phép tiéng Nhat
Thong tin ca nhin va tuong tac:
- Xem va chinh stra hd so ca nhan
- Xem thong tin gidng vién va cac khoa hoc ma gido vién do6 giang day
- Theo doi gido vién dé nhan thong bao khi ho m¢ khoa hoc moi
2.1.2. Gido vién
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Tai khoan:
- Dang ky va dang nhap
- DPbi mat khau
- Xem va cap nhat thong tin ca nhan
Quan 1y ndi dung:
- Tao, chinh stra, x6a khda hoc
- Tao va quan Iy cac bai hoc (bao gdm video, Kanji, flashcard, bai tap)
- Quan ly yéu cau tham gia khoa hoc tir hoc vién
Théng ké:
- Xem thong ké s6 luong hoc vién tham gia
- Theo do61i doanh thu khoa hoc
- Xem bao cdo tong quan cac khoa hoc dang giang day
2.1.3. Quan tri vién
Xac thuec:
- DPang nhap vao hé théng quan tri
Quan 1y hé thong:
- Quan ly danh séach gido vién
- Quan ly hoc vién
- Quan ly va phan loai danh muc khoéa hoc
- Quanly diéu khoan hoat dong va chinh sach nén tang
Quan 1y noi dung:
- Quan ly toan bo cac khoa hoc trén hé théng
- Kiém duyét va xir 1y cac bao cdo vi pham tir nguoi ding
Théng ké:
- Théng ké s6 luong nguoi dung, gido vién, khoa hoc
- Théng ké doanh thu toan hé théng theo thoi gian
2.2. Yéu ciu phi chirc ning
2.2.1. Hiéu nang
Hé théng can bao dam thoi gian phan hoi nhanh, dic biét trong cac thao tac tuong tac
truc tiép v61 nguoi hoe nhu lam bai kiém tra, luyén viét Kanji, hoac tra tur dién. Ngoai ra,
hé théng can c6 kha ning xir Iy dong thoi nhiéu ngudi dung truy cap cing lic ma khong
gay ra tinh trang ngh&n mang hodc 15i hé thong.

2.2.2. Kha nang mo rong
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Hé thong duoc thiét ké véi kién triic 6 kha nang mé rong linh hoat, cho phép dé dang
bd sung tinh ning méi, moé rong co sd dit liéu nguoi dung hodc tich hop thém céc dich vu
tri tu¢ nhan tao nhu phan tich 16i nglt phap, nhan dién chir viét tay Kanji. Viéc trién khai
theo mo hinh microservices va két hop Docker v6i nén tang dién toan ddm may nhu Azure
s gitip hé thong dé dang thich tmg khi quy mé nguoi dung ting 1én.

2.2.3. Tinh san sang va d¢ tin cdy

Hé théng can dat do sén sang cao, bao ddm nguoi hoc co thé truy cap moi luc, dac
biét vao cac khung gio cao diém.
2.2.4. Bdo mat

Do hé théng cO luu trir thong tin ¢4 nhan nguoi dung (ho tén, email, méat khéu) va dur
liéu hoc tap, viéc dam bao an toan thong tin 1a yéu cau bit budc. Cac k¥ thuat ma héa nhu
HTTPS, lvu mat khau dudi dang bam (hash), co ché xac thuc bao mat (JWT, OAuth2) va
phan quyén ngudi dung (admin, gido vién, hoc vién) can duoc trién khai. Ngoai ra, hé
thong phai c6 kha ning chdng lai cac cudc tan cong phd bién nhu SQL Injection, XSS hay
CSRF.

2.2.5. Tinh kha dung trén nhiéu nén ting

Website can hoat dong tot trén nhiéu thiét bj khac nhau, déng thoi trong thich voi cac
trinh duyét phé bién nhu Chrome, Firefox, Safari va Edge. Giao di¢n can dugc thiét ké
theo hudng responsive, dam bao hién thi tt trén nhiéu kich thudc man hinh.

2.2.6. Dé sir dung va thin thién véi nhiéu ngwoi ding

Hé thdng can ¢6 giao dién truc quan, dé sir dung, pht hop véi dbi tugng hoc sinh —
sinh vién. Cac chtrc nang nhu dang ky tai khoan, dang nhap, truy cap khoa hoc, lam bai
kiém tra, xem tién d6 hoc tap phai duoc bé tri rd rang, dé thao tac. Ngoai ra, can cung cip
tai liéu hudng dan hodc phan tro gitp dé hd tro ngudi ding mai lam quen.

2.2.7. Khd néng bdo tri va phdt trién

Ma ngudn can duge to chire 16 rang, dé hiéu, ap dung cac nguyén tac lap trinh hudng
d6i tugng. Diéu nay giup dé dang béo tri, sira 16i va nang cap hé thong trong tuong lai. Viéc
sir dung cac cong nghé phd bién va c6 cong dong hd tro rong rii nhu Next.js, Ruby on
Rails, MySQL ciing gbp phan ting kha nang duy tri 1au dai.

2.3. Biéu dd ca sir dung

2.3.1. Biéu db usecase tong quan
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=

Hinh- 2-1: Biéu d usecase téng quan
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2.3.2. Biéu do usecase phdn ra

2.3.2.1. Biéu do usecase user

! rranil B
L]

Hinh- 2-2: Biéu do usecase user
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2.3.2.2. Biéu db usecase teacher

Hinh- 2-3: Biéu dd usecase teacher
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2.3.2.3. Biéu db usecase admin
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Hinh- 2-4: Biéu do usecase admin
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2.3.3. Dic ti biéu dé usecase

Bang- 2-1: Dac ta Use Case: Dang ky tai khoan

Ma ca st dung UC-01
Tén ca str dung Dang ky tai khoan
Mo t4 Use case nay cho phép ngudi ding méi tao mét tai khoan dé sir
ota .
dung cac tinh nang cua hé thong.
Tac nhan User (Nguoi dung chua c6 tai khoan)
Diéu kién trude Nguoi dung chua c6 tai khoan trén hé théng.
- Tai khoan cuia nguoi dung duoc tao va luu trong hé thong
Diéu kién sau nhung ¢ trang thai chua kich hoat.

- Hé thdng giri email kich hoat dén nguoi dung.

1. Nguoi dung chon chirc nang "Pang ky".

2. Hé thdng hién thi form ding kY, yéu ciu nhép.

3. Nguoi dung nhap dy du thong tin va nhin "Ding ky".

4. Hé théng kiém tra tinh hop 1é ctia thong tin (email chua ton
tai, mat khau du manh).

Cac budc thuc . ] ) )
hin 5.H¢ th(t)ng tao tai khoan maéi va lu’u thong tm.r
' 6. H¢ thong gtri email kém lién két kich hoat dén dia chi email
nguoi dung da dang ky.

7. Hé thong thong bao ding ky thanh cong va yéu cau nguoi
dung kiém tra email dé kich hoat. (Bao gdm use case Kich hoat
tai khoan).

Bang- 2-2: Pac ta Use Case: BDang nhap

Ma ca st dung uUcC-02

Tén ca sir dung béng nhép
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Mo ta

Use case nay cho phép nguoi dung da co6 tai khoan truy cap vao
hé thong.

Tac nhan

User

biéu kién trudce

Nguoi dung da c6 mot tai khoan da dugc kich hoat trén hé

théng.

bicu kién sau

Nguoi dung dang nhap thanh cong va dugc chuyén hudng dén

trang chinh cua hé thong.

Cac buoc thuc

hién

1. Nguoi dung chon chirc nang "Dang nhap".

2. Hé thdng hién thi form dang nhép, yéu cau nhip email va mat
khau.

3. Nguoi dung nhap thong tin.

4. Hé théng kiém tra thong tin dang nhap.

5. Néu thong tin chinh xé4c, hé théng cho phép truy cap va tao
mot phién lam viéc méi.

Ludng mé rong:

4a. Néu ngudi dung chon "Piang nhép bang tai khoan Google",
hé théng chuyén hudng sang trang xac thuc ctia Google. Sau khi
xéc thyc thanh coéng, ngudi ding duoc ding nhap vao hé thong.
4b. Néu thong tin khong chinh xéac, hé théng hién thi thong bao

~
X .

101.

Bang- 2-3: Pic ta Use Case: Quén mat khau

Ma ca st dung

UC-03

Tén ca su dung

Quén mat khau

Mo ta

Cho phép ngudi ding di c6 tai khoan dit lai mat khau cua minh

néu ho quén.
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Tac nhan

User

biéu kién trudce

Nguoi dung da co tai khoan trén hé théng.

biéu kién sau

Ngudi dung nhan duoc email hudng dan dé tao mat khiu méi.

Cac buoc thuc

hién

1. Tai trang ding nhdp, ngudi dung nhan vao lién két "Quén mat
khau".

2. Hé thdng yéu ciu ngudi dung nhép dia chi email da dang ky.
3. Nguoi dung nhap email va nhan "Guri".

4. Hé théng kiém tra email c6 ton tai trong co so dit liéu hay
khong.

5. Néu co, hé théng gtri mot email chira lién két dé dat lai mat
khau.

6. Hé thong thong bao di giri email thanh cong.

Bang- 2-4: Pic ta Use Case: Tim kiém khoa hoc

Ma ca str dung

UC-04

Tén ca su dung

Tim kiém khoa hoc

Mo ta Cho phép nguoi ding tim kiém cac khoa hoc dua trén tir khoa.
Tac nhan User
Diéu kién trude Khéng co.

biéu kién sau

Heé thong hién thi danh sach cac khoa hoc phi hop véi tir khoa

tim kiém.

Cac budc thuc

hién

1. Ngudi ding nhap tir khoa vao thanh tim kiém.

2. Nguoi dung nhan nat tim kiém hogc phim Enter.

3. Hé thong truy van va tra vé danh sach cac khoa hoc c6 tén
hoac mo ta chira tir khoa.
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4. Hé thong hién thi két qua cho ngudi ding.

Béang- 2-5: Dac ta Use Case: Xem danh sach khéa hoc theo danh muc

Ma ca st dung

UC-05

Tén ca su dung

Xem danh sach khoa hoc theo tirng danh muc

Cho phép nguoi ding xem tat ca cac khoa hoc hién co trén hé

Mo ta . .

thong theo tirng danh muc.
Tac nhan User
Diéu kién trude Khong co.

biéu kién sau

Nguoi dung xem dugc danh sach cac khoa hoc dugc trinh bay

mot cach tryc quan.

Cac budc thuc

hién

1. Nguoi dung chon vao danh muc minh mudn tim kiém.

2. H¢ théng hién thi danh sach tat ca cac khoa hoc.

Ludng md rong;:

2a. Nguoi dung co thé chon mét cép do cu thé (vidu: N5, N4...),
gia, ...

2b. Hé thong loc va chi hién thi cac khoa hoc dap tmg diéu kién.

Bang- 2-6: Dic ta Use Case: Xem thong tin chi tiét khoa hoc

Ma ca st dung

UC-06

Tén ca su dung

Xem thong tin chi tiét khoa hoc

Mo ta

Cho phép nguoi ding xem thong tin chi tiét vé mot khoa hoc cu
thé.

Tac nhan

User
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biéu kién trudc

Nguoi dung dang & trang danh sach khéa hoc hodc trang két qua

tim ki€ém.

biéu kién sau

Nguoi dung xem duogc day du thong tin vé khoa hoc dé dua ra

quyét dinh dang ky.

Cac buodc thuc

hién

1. TUr danh sach khéa hoc, nguoi dung nhép vao mot khoa hoc cu
thé.

2. Hé thng hién thi trang chi tiét ctia khéa hoc bao gom: tén, mo
ta, muc ti€u, nd1 dung cac bai hoc, thong tin gido vién, hoc phi,
va cac danh gia tir hoc vién khac.

Ludng mé rong:

2a. Néu nguoi dung chua dang nhap va mudn mua khéa hoc, hé
thng yéu cau ding nhap/ding ky.

2b. Nguoi dung c6 thé thuc hién thanh toan khoa hoc tir trang

\

nay.

Bang- 2-7: Dac ta Use Case: Hoc bai hoc

Ma ca str dung

ucC-07

Tén ca su dung

Hoc bai hoc

Cho phép nguoi dung da dang ky khoa hoc xem ndi dung video

Mo ta ctia cac bai hoc va hoc theo cac phuwong phéap hd trg nhu luyén
viét kanji, flashcard, 1am bai luyén tap.
Tac nhan User

biéu kién trudc

- Nguoi dung da dang nhap.
- Nguoi dung da dang ky (mua) khoa hoc tuong tng.

biéu kién sau

Nguoi dung tiép thu dugc kién thirc thong qua video.
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Cac buoc thuc

hién

1. Nguoi dung truy cdp vao khoa hoc da dang ky.
2. Nguoi dung chon mot bai hoc cu thé.

3. Hé thong hién thi trinh phat video ciia bai hoc do.

video.

Ludng mé rong

3a. Trong mdt bai hoc, nguoi dung chon muc “flashcard”
1. H¢ théng hién thi danh séach flashcard cua bai hoc
2. Nguoi dung hoc tir vung theo cac thé ghi nho

viét
2. Nguoi dung viét vao 6 luyén viét, nhin nat chAm diém
3. Hé thong hién thi diém
3c. Trong mot bai hoc, ngudi dung chon muc "Bai tap".
1. Hé théng hién thi danh sach cac cau hoi.
2. Nguoi dung tra 101 cac cau hoi.

3. Sau khi hoan tat, ngudi ding nhan nat "Nop bai'".

4. Nguoi dung co thé thuc hién cac thao tac: phat, tam dung, tua

3b. Trong mot bai hoc, nguoi dung chon muc “Luyén viét Kanji”

1. Hé théng hién thi danh sach kanji cua bai hoc va 6 luyén

4. Hé thong chdm diém, hién thi két qua va dap an chi tiét.

Bang- 2-8: Dac ta Use Case: Quan ly thong tin cd nhan

Ma ca st dung

UC-08

Tén ca su dung

Quan ly thong tin c4 nhan

Mo ta

minh.

Cho phép nguoi dung xem va chinh stra cac thong tin cd nhan cua

Tac nhan

User

bicu kién trudc

Nguoi dung da dang nhap vao hé thong.

biéu kién sau

Thong tin c4 nhan cia ngudi ding dugc cap nhat trong hé thong.

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh

36



Website hoc tiéng Nhit E-Learning

Cac budc thuc

hién

1. Nguoi dung truy cap vao trang "Thong tin ¢4 nhan".

2. Hé thdng hién thi cac thong tin hién tai ctia ngudi ding (ho tén,
email, anh dai dién...). (Use case Xem)

3. Ngudi dung thay doi thong tin va nhan "Luu".

6. Hé thong kiém tra va cap nhat thong tin mdi vao co so dit lidu.
(Use case Chinh siwa)

Bang- 2-9: Dac ta Use Case: Dich van ban

Ma ca st dung

ucC-09

Tén ca str dung

Dich van ban

Cung cép cong cu dich mot doan van ban tur tiéng Nhat sang tiéng

Mo ta . )
Viét va nguoc lai.

Tac nhan User

bicu kién trude Khong c6.

biéu kién sau

Nguoi dung nhan dugc két qua dich ctia doan van ban da nhap.

Cac budc thuc

hién

1. Nguoi dung truy cép vao trang "Dich van ban".

2. Nguoi dung nhap doan van ban can dich vao 6 nhap li¢u.
3. Nguoi dung chon ngdn ngit ngudn va ngdn ngit dich.

4. Ngudi dung nhan nat "Dich".

5. Hé thong xur 1y va hién thi két qua dich.

Bang- 2-10: Pic ta Use Case: Tim kiém Kanji

Ma ca st dung

UC-10

Tén ca su dung

Tim kiém Kanji
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M6 ta Cho phép nguoi ding tra ciru thong tin chi tiét vé mot chir Kanji.
Tac nhan User
Diéu kién trude Khong co.

biéu kién sau

Nguoi dung xem duoc thong tin chi tiét cua chit Kanji can tra.

Cac buoc thuc

hién

1. Nguoi dung truy cdp trang "Tim kiém Kanji".

2. Nguoi dung vé& chit kanji vao 6 tim kiém.

3. Nguoi dung nhan nat "Tim".

4. Hé thong hién thi danh sach cac chit kanji pht hop véi chit viét
kanji nguodi dung da nhap

5. Nguoi dung chon chit kanji mudn xem chi tiét

6. Hé thong hién thi thong tin chi tiét vé chit Kanji d6: &m On, am

Kun, nghia, s6 nét, bd thu, cac tir vung vi du.

Bang- 2-11: Béc ta Use Case: Tao khoa hoc

Ma ca st dung

UC-11

Tén ca su dung

Tao khoa hoc

Mo ta

Gido vién tao mot khoa hoc mai trén h¢ thong.

Tac nhan

Teacher (Gido vién)

bicu kién trudc

- Gido vién da dang nhép vao hé thong vai tai khoan ctia minh.

biéu kién sau

- Mot khoa hoc moi dugce tao va luu vao h¢ thong, lién két voi tai
khoan cua gido vién.
- Khoéa hoc méi dugc hién thi trong danh séch khoéa hoc cua gido

vién.
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Cac budc thuc

hién

1. Giao vién chon chitc ndng "Quan 1y khoa hoc" tir menu.

2. Gido vién chon "Tao khda hoc méi".

3. Hé thong hién thi form nhap thong tin khoa hoc.

4. Gi4o vién dién day du théng tin va nhan "Luu".

5. Hé théng kiém tra tinh hop 1€ cua dit ligu dau vao.

6. Hé thong luu thong tin khoa hoc méi vao co sé dif liéu, thong
béo tao khéa hoc thanh cong va chuyén huéng dén trang quan ly
khoéa hoc.

Bang- 2-12: Pac ta Use Case: Stra khéa hoc

Ma ca st dung

UC-12

Tén ca str dung

Stra khoa hoc

Mo ta

Cho phép Gido vién cap nhat lai thong tin cua mot khoa hoc da tao
truoc do.

Tac nhan

Teacher (Gido vién)

biéu kién trudc

- Gido vién da dang nhap.
- Khoa hoc can stra da ton tai va thudc quyén quan ly cua giao

vién do.

biéu kién sau

- Thong tin ctia khoa hoc dugc cap nhat thanh cong trong hé
théng.

Cac budc thuc

hién

1. Giao vién vao trang "Quan 1y khoa hoc".

2. Hé thdng hién thi danh sach cac khoa hoc do gido vién quan 1y.
3. Gido vién chon khéa hoc mudn sira va nhan vao nat "Chinh
sua'.

4. Hé théng hién thi form véi céac thong tin hién tai ctia khoa hoc.
5. Gi4o vién thay d6i thong tin can thiét (tén, mo ta, gia tién,...).

6. Gido vién nhan "Luu thay d6i".
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7. H¢ théng xac nhan va cdp nhat thong tin ma1i, thong bao cap
nhat thanh cong.

Bang- 2-13: Dac ta Use Case: Xo6a khoa hoc

Ma ca st dung

UC-13

Tén ca su dung

Xoa khoa hoc

Mo ta

Cho phép Gido vién x6a mdt khéa hoc do minh quéan 1y khoi hé
théng.

Tac nhan

Teacher (Gido vién), Admin (Quan tri vién)

biéu kién trudc

- Gido vién da dang nhap.
- Khoa hoc can x6a da ton tai va thudc quyén quan ly cua gido

vién do.

biéu kién sau

- Khoéa hoc va tat ca cac dir liéu lién quan (bai hoc, yéu cau tham
gia...) bi x6a khoi hé thong.

Cac budc thuc

hién

1. Giao vién vao trang "Quan 1y khoa hoc".

2. Tu danh sach khoéa hoc, gido vién chon khoa hoc mudn xda va
nhén nat "Xoa".

3. Hé thng hién thi thong bao yéu cau xac nhan hanh dong xoa.
4. Giao vién xac nhan.

5. Hé théng x06a khoa hoc va cac dir li¢u lién quan khéi co s¢ div

liéu, thong bdo xo6a thanh cong va cap nhat lai danh sach khéa hoc.

Bang- 2-14: Pic ta Use Case: Duyét yéu cau tham gia khoa hoc

Ma ca st dung

UC-14

Tén ca su dung

Duyét yéu cau tham gia khoa hoc

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh
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Mo ta

Cho phép Gido vién xem xét va phé duyét hoic tir chbi yéu cau

tham gia khoa hoc tir cac hoc vién.

Tac nhan

Teacher (Giao vién)

biéu kién trudc

- Gido vién da dang nhéap.
- C6 it nhat mot hoc vién gui yéu cAu tham gia mdt khoa hoc cua

gido vién.

biéu kién sau

- Yéu cau cua hoc vién duogc cap nhat trang thai (dugc duyét hoac
bi tir chéi).

- Néu duoc duyét, hoc vién s€ co quyén thanh toan khoa hoc.

Cac buoc thuc

hién

1. Gido vién truy cap vao trang quan 1y ctia mot khoa hoc cu thé.
2. Gi4o vién chon tab/muc "Yéu cau tham gia".

3. H¢ théng hién thi danh sach cac hoc vién dang cho duyét.

4. V&i mdi yéu cau, gido vién co thé chon "Pong y" hodc "Tur
choi".

5. Hé thong cip nhat trang thai yéu cau, giri théng bao (email va

thong bao trén web) dén hoc vién vé két qua xét duyét.

Bang- 2-15: Pic ta Use Case: Xem thong ké

Ma ca st dung

UC-18

Tén ca su dung

Xem théng ké thu nhap, hoc vién, khoa hoc

Cho phép Gido vién xem céc bao cdo, théng ké tong quan vé hoat

dong giang day cua minh trén hé thong.

Mo ta . . N
Cho phép Quan tri vién xem bao cdo, thong ké tong quan veé hé
thong

Tac nhan Teacher (Gido vién), Admin (Qudn tri vién)

biéu kién trudc

- Gido vién / Quan tri vién da dang nhap.

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh
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s - Gido vién / Quan tri vién ndm dugc cac so liéu vé hi€u qua hoat
Diéu ki¢n sau A L
dong ctuia minh.

) ) 1. Nguoi ding (gido vién / quan tri vién) chon muc "Thong ké"

Céc budce thuc s T N 2

hig hodc "Bao cao" tir bang di€u khién.
1en % R 1 % TSR RT S U ST

’ 2. H¢ thong hién thi trang thong ké véi cac bi€u do, so lidu.

2.4. Luot dd co sé dir liéu
2.4.1. Mo hinh thuc thé két hop ERD

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh
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hoc

Website

nh- 2-5: M6 hinh thyc thé két hop ERD

v v—

H

div ligu

Ae.

Mo hinh quan h

2.4.2.

Huéng dan: Bui Thi Thanh Thanh

Huyén
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Hinh- 2-6: M6 hinh quan h¢ dir li¢u
2.4.3. Phan tich bdng dir li¢u

Bang- 2-16: Bang accounts

Sinh vién thuc hién: Poan Thi Phudc Huyén Hudng din: Bui Thi Thanh Thanh
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Tén trwomng

Kiéu dir liéu

Mo ta

Ma tai khoan — tu sinh boi

id Kiéu bigint o

co s& dir liéu
email Kiéu chudi Email cua tai khoan
password_digest Kiéu chudi Mait khau d3 duoc hash
roles Kiéu integer Quyén han (mic dinh: 0)
created at Kiéu timestamp Ngay tao tai khoan
updated at Kiéu timestamp Ngay cp nhat cudi

activation_token

Kiéu chuoi

Token kich hoat

activated

Kiéu boolean

Tinh trang kich hoat (mac
dinh: false)

activated at

Kiéu timestamp

Ngay kich hoat tai khoan

reset_password_token

Kiéu chuoi

Chudi token xac thuc doi

mat khau

reset_password sent at

Kiéu timestamp

Ngay giri chudi token xac
thuc doi mat khau

status

Kiéu enum

Tinh trang tai khoan

Bang- 2-17: Bang categories

Tén truwong Kiéu dir liéu Mo ta
) g Ma danh muc — tu sinh boi
id Kiéu bigint o
co so dir liéu
name Kiéu chudi Tén danh muc
description Kiéu text Mo ta danh muc
created at Kiéu timestamp Ngay tao danh muc
g Ngay cap nhat cubi danh
updated at Kiéu timestamp
muc
Bang- 2-18: Bang courses
Tén truwong Kiéu dir liéu Mo ta

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Ma khoéa hoc — tu sinh boi

id Kiéu bigint o
co s& dir liéu
category 1id Kiéu bigint Ma danh muc khoa hoc
title Kiéu chudi Tén khoa hoc
level Kiéu chudi Trinh d6 khoa hoc
description Kiéu text M0 ta khoa hoc
teacher id Kiéu bigint Ma gido vién
image url Kiéu chudi Puong dan anh
price Kiéu int Gia khoa hoc

auto_accept_assign

Kiéu boolean

Khoa hoc c6 tu dong chép

nhan yéu cau tham gia hay

khong
created at Kiéu timestamp Ngay tao khoa hoc
o Ngay cép nhat cubi khoa
updated at Kiéu timestamp
hoc
Béng- 2-19: Bang lessons
Tén truong Kiéu dir liéu M ta

Ma bai hoc — tu sinh béi co

id Kiéu bigint o
s& dir licu
course_id Kiéu bigint M3 khoa hoc
title Kiéu chudi Tén bai hoc
content Kiéu text Noi dung bai hoc
video url Kiéu chudi Puong dan video bai hoc
created at Kiéu timestamp Ngay tao bai hoc
updated at Kiéu timestamp Ngay cap nhat cudi bai hoc

Béng- 2-20: Bang follows

Tén trwong

Kiéu dir liéu

Mo ta

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Ma theo do1 — tu sinh béi

id Kiéu bigint o
co s& dir liéu
teacher_id Kiéu bigint Mai giao vién dugc theo di
) g Ma tai khoan cua ngudi

user_id Kiéu bigint .

- theo doi
created at Kiéu timestamp Ngay bét dau theo dai
updated at Kiéu timestamp Ngay cp nhat cudi

Bang- 2-21: Bang users

Tén trwong

Kiéu dir li¢u

Mo ta

Ma nguoi dung — tu sinh

id Kiéu bigint , o

béi co sé dir liéu
account id Kiéu bigint Ma tai khoan
name Kiéu chudi Tén nguo1 dung
avatar url Kiéu chudi Pudng dan anh dai dién
created at Kiéu timestamp Ngay tao
updated _at Kiéu timestamp Ngay cap nhat cudi

Béang- 2-22: Bang teachers

Tén trwong

Kiéu dir li¢u

Mo ta

Ma gido vién — tu sinh bdi

id Kiéu bigint o

co s dir liéu
account_id Kiéu bigint Ma tai khoéan
bio Kiéu text Tiéu sir gido vién
image url Kiéu string Anh avatar
experience Kiéu text Kinh nghi¢m
job _title Kiéu text Vi tri gidng day
name Kiéu string Tén

bank account number

Kiéu string

S6 tai khoan ngan hang

bank name

Kiéu string

Tén ngan hang

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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bank account holder

Kiéu string

Tén tai khoan

created at

Kiéu timestamp

Ngay tao

updated at

Kiéu timestamp

Ngay cp nhat cudi

Bang- 2-23: Bang progresses

Tén truwong

Kiéu dir liéu

Mo ta

Ma tién do — tu sinh bédi co

id Kiéu bigint o

s& dir licu
user id Kiéu bigint Ma nguoi dung
lesson_id Kiéu bigint M3 bai hoc
status Kiéu enum Trang thai hoan thanh
score Kiéu init Piém
started at Kiéu timestamp Ngay bat dau
completed_at Kiéu timestamp Ngay hoan thanh
created at Kiéu timestamp Ngay tao
updated at Kiéu timestamp Ngay cép nhat cubi

Béang- 2-24: Bang kanjis

Tén trwong

Kiéu dir li¢u

Mo ta

Ma kanji — tu sinh béi co

id Kiéu bigint o

s& dir liéu
character Kiéu chudi Ky tu Kanji
lesson_id Kiéu bigint M3 bai hoc
created at Kiéu timestamp Ngay tao
updated at Kiéu timestamp Ngay cap nhat cubi

Bang- 2-25: Bang flashcards

Tén trwong

Kiéu dir liéu

Mo ta

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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id

Kiéu bigint

Ma flashcard — tu sinh béi

co s& dir liéu

lesson_id

Kiéu bigint

Ma bai hoc

front content

Kiéu chuoi

No6i dung mat trudc

back content

Kiéu chuoi

No6i dung mat sau

created at Kiéu timestamp Ngay tao

updated at Kiéu timestamp Ngay cap nhat cudi

) 2 x. Ma flashcard — tu sinh béi
id Kiéu chuoi

co so dir liéu

Bang- 2-26: Bang course ratings

Tén truwong Kiéu dir liéu Mb ta

» Kidy bigint Ma dén}l gié — tu sinh bdi
co s& dir liéu

course_id Kiéu bigint Ma khoéa hoc

user_id Kiéu bigint Mai ngudi ding

rating Kiéu integer Diém danh gia (1-5)

review Kiéu text Binh luan

created at Kiéu timestamp Ngay tao

updated_at Kiéu timestamp Ngay cap nhat cudi

Béang- 2-27: Bang course_assignments

Tén truwong

Kiéu dir li¢u

Mo ta

Ma phan cong — tu sinh bdi

id Kiéu bigint o

co s dur liéu
user_id Kiéu bigint Mai ngudi ding
course_id Kiéu bigint M3 khoa hoc
assigned_at Kiéu timestamp Ngay tao dang ki

status

Kiéu enum

Tinh trang yéu cau dang ki

created at

Kiéu timestamp

Ngay tao

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh

49



Website hoc tiéng Nhit E-Learning

updated_at

Kiéu timestamp

Ngay cap nhat cudi

Béang- 2-28: Bang exercise_questions

Tén truwong

Kiéu dir liéu

Mo ta

id

Kiéu bigint

Ma phan cong — tu sinh bdi

co so dir liéu

question_type

Kiéu chuoi

Noi dung cau héi

question_text Kiéu text Ma khoéa hoc
media url Kiéu text ?ubng dé.n anh/

- video/audio
options Kiéu json Cau tra loi
correct_answer Kiéu string Dép an diung
created at Kiéu timestamp Ngay tao
updated_at Kiéu timestamp Ngay cap nhat cubi

Béang- 2-29: forum_posts
Tén truwong Kiéu dir liéu Mo ta

id

Kiéu bigint

Ma phan cong — tu sinh bdi

co so dir liéu

course_id

Kiéu bigin

Ma khoa hoc

author type

Kiéu string

Kiéu tac gia

author id Kiéu bigin M3 tac gia

parent id Kiéu bigin Ma post cha

title Kiéu string Tiéu dé post
content Kiéu text Noi dung post
attachments Kiéu json Dinh kém post
created at Kiéu timestamp Ngay tao
updated_at Kiéu timestamp Ngay cap nhat cudi

Béang- 2-30: Bang Notifications

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Tén trudomng

Kiéu dir liéu

Mo ta

ID cua tai khoan nhan thong

account_id bigint ] A
- bao (khong dugc null)
. , Tiéu dé thong bao (khong
title string
dugc null)
Noi dung chi tiét ciia thong
message text ; R
bao (khong dugc null)
Loai thong béo (info,
notification_type string warning, error, v.v.), mac
dinh 1a "info"
, , ID tham chiéu dén ddi tuong
reference _id string R .
- lién quan (néu co)
Kiéu dbi tuong duoc tham
reference type string chiéu (vi du: "Course",
"User")
Trang thai da doc hay chua,
read boolean o
mac dinh 1a false
created_at datetime Thoi gian tao thong bao
updated_at datetime Thoi gian cap nhat cudi cling

Bang- 2-31: Bang Payments

Tén trwomg Kiéu dir liéu Mo ta
ID cua ban ghi khoa hoc ma
course_assignment _id bigint nguoi dung da dang ky (khong
dugc null)
, S tién thanh toan (don vi:
amount integer N R
dong, yén, etc.)
transaction_date datetime Thoi gian giao dich dién ra
transaction_code string Ma giao dich
. Phuong thire thanh toan (vi du:
payment method string

"credit card", "bank transfer")

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Hudng dan: Bui Thi Thanh Thanh 51




Website hoc tiéng Nhit E-Learning

bank code string Ma ngan hang dugc st dung
. Thoi gian tao ban ghi thanh
created_at datetime .
toan
updated at datetime Thoi gian cap nhat cudi ciing

Bang- 2-32: Bang Reports

Tén trudong Kiéu dir liéu Mo ta
) o ID cua nguoi gui bdo cao
reporter_id bigint A
(khong dugc null)
Kiéu ddi tuong bi béo céo (vi
reportable type string du: "User", "Comment")
(khong dugc null)
) o ID cua doi tuong bi bdo céo
reportable id bigint .
(khong dugc null)
Ly do bao céo (khong dugce
reason text
null)
Trang thai xur Iy béo céo (0:
status integer dang cho, 1: da xtr 1y...), mac
dinh 1a 0
created at datetime Thoi gian tao bao céo
updated_at datetime Thoi gian cap nhat cudi ciing

Bang- 2-33: Bang terms

Tén truong Kiéu dir liéu M5 ta
. P Ma theo doi — tu sinh béi
id Kiéu bigint e

co so dir liéu
content Kiéu text Noi dung
active Kiéu boolean Trang thai kich hoat
created at Kiéu timestamp Ngay bat dau theo doi
updated_at Kiéu timestamp Ngay cap nhat cubi

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Hudng dan: Bui Thi Thanh Thanh 52
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Hinh- 2-7: Biéu d6 16p

2.6. So d6 hoat dong

Sinh vién thuc hién: Poan Thi Phudc Huyén Huéng dan: Bui Thi Thanh Thanh 53
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Hinh- 2-8: So d6 hoat dong ding ki

Sinh vién thuc hién:

Doan Thi Phuéc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Ngwor ding Hé thong website
Nhdp tén tai khodn va
mét khau
Mhdn button dang
nhiip hodc Enter
Kidm tra théng tin
dang nhap
Hop &
An giao dién d3ng Théing bao théng tin
nhip khiing hop 1@

l

Vo giao dién chinh

Hinh- 2-9: So d6 hoat dong diang nhap

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Hinh- 2-10: So dd hoat dong thanh toan khoa hoc

Sinh vién thyc hién: Poan Thi Phuéc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Hinh- 2-11: So d6 hoat dong cap nhat thong tin ca nhan

Sinh vién thuc hié€n: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Hinh- 2-12: So d hoat dong hoc bai hoc

Sinh vién thuc hién: Poan Thi Phudc Huyén

Huéng dan: Bui Thi Thanh Thanh
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Ngwon ding Hé thang website
Truy cép trang tao
khoa hgo
Nhdp thdng tin
Mh&n nuit ey
Validate dif liéu
Hoplg —
yes
-5 W
Thém diF liéu vao :
perely Thing bdo 15i
Reload diF Héu
X
{ )

Hinh- 2-13: So dd hoat dong tao khoa hoc

2.7. So d6 tuan ty

Sinh vién thuc hién: Poan Thi Phudc Huyén Hudng din: Bui Thi Thanh Thanh
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Hinh- 2-14: So db tuan tu dang ki va kich hoat mail

Sinh vién thuc hién: Poan Thi Phudc Huyén Huoéng din: Bui Thi Thanh Thanh
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Hinh- 2-20: So db tuan tu tao bai hoc méi
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2.8. Két luan chwong 2

Chuong 2 di trinh bay qua trinh phan tich va thiét ké hé thng mot cach toan dién,
bao gdm viée x4c dinh cac yéu cau chirc ning va phi chirc ning, tir d6 1am co sd cho viée
xay dyng hé thong hiéu qua va phu hop véi nhu cau thuc té.
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Céc so do Use Case da dugc xay dung nham mo ta rd cac chirc nang chinh va moi
quan hé gitta cac tac nhan véi hé thong. Dya trén phan tich chirc nang, luge d6 co so div
ligu da dugc thiet ké dé dam bao kha nang luu trit, truy xuat va quan 1y dir liéu mot cach

hop 19, hiéu qua.

Bén canh d6, so d6 hoat dong va so dd tuan tu duge s dung dé thé hién chi tiét
ludng xtr 1y nghiép vu va su twong tic gitta cic thanh phan trong hé théng. Viéc sir dung
cac so d6 nay gitp hinh dung 1 rang quy trinh x{r Iy va hd tro phét hién sém nhimng diém
bat hop 1y trong thiét ké.

Viéc hoan thién cac budc phan tich va thiét ké & chuong nay dong vai tro quan trong
trong viéc dinh hudng cho giai doan trién khai, dam bao hé théng dugc phat trién mot cach

co cau truc, logic va dap ung tot yéu cau dat ra.
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CHUONG 3: TRIEN KHAI HE THONG VA KET QUA

3.1. Céu triic hé thong
3.1.1. Tong quan

Dé giai quyét bai toan phire tap: Tir mot hé théng 16n phire tap, s& di chia hé thong do
thanh céc hé théng con nho hon, don gian hon mdi hé thong d6 s& dam nhan mot phan cong
viéc khac nhau.

Kién trac hé thong bao gdm bdn thanh phan chinh:

« Client: Pay 1a thanh phan giao tiép truc tiép véi nguoi ding. Nguoi ding sé
guri yéu cau tir Client.

«  Main Server: Pay 1a may chu chinh cta hé théng, nhan yéu cau tir Client, quan
1y toan bo logic nghié¢p vy, xac thuc ngudi dung, luu trir va xur 1y dir 1iéu hoc
tap.

Al Server: Day 1a may chii AL, noi cac thuat toan Al chay dé xir 1y cac yéu cau
phtec tap tu Client.

« Database: Co s dif liéu 14 noi luu trit toan bo thong tin cua hé thong, dong vai

tro trung tim trong viéc quan 1y va truy xuét dit liéu.

=
=5
=

w

Client Web server Database

Al server
Hinh- 3-1: Tong quan hé thong

3.1.2. Luong xir Iy
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Ludng xir 1y trong h¢ théng dién ra nhu sau:
e Client giri yéu cau dén Web Server dé xir 1y cac tac vu lién quan dén: dir liéu
nguoi dung, quan 1y khoa hoc, bai tap, tién do hoc tap
e Néu yéu cau lién quan dén céc tac vu tri tué nhan tao, chéng han nhu tra ctru
kanji:
o Client gtri yéu cau dén Al Server
o AI Server nhn va xir 1y yéu cau tir Client
o Al Server thuc hién céc tinh toan hoac xu 1y dir li¢u can thiét
o Al Server gtri két qua trd lai Client.
3.1.3. Ky thudt cong nghé
a. Al
- Model : MobileNet
- Ngobn ngir : Python

- Framework : Flask
b. Backend

- Ngobn ngtr : Ruby
- Framework : Ruby on Rails
- Database : MySql
¢. Frontend
- Str dung : TSX, TailwindCSS, TypeScipt, HTML
- Framework: NextJS
3.2.  Trién khai AI server
3.2.1. Tap dir liéu
Hién tai, mo6 hinh dang duogc huin luyén trén bd dit li¢u ETL Character Database, cu
thé 1a ETL-9G.
3.2.1.1. ETL Character Database
ETL Character Database 1a mot tip hop gdm khoang 1,2 tri¢u hinh anh céac ky tur viét
tay va in san, bao gém chir sb, ky hi€u, chir cai Latin va ky tu tiéng Nhat. Dit li¢u nay duoc
phan chia thanh 9 b0 riéng biét tr ETL-1 dén ETL-9. B6 dit liéu duoc thu thap trong giai
doan 1973—1984 bai Phong Thi nghiém Dién k¥ thuat (nay thudc Vién AIST) phéi hop voi
nhiéu t6 chirc nghién ctru va cac truong dai hoc tai Nhat Ban, nham phuc vu nghién cuu vé

nhén dang ky tu.
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Co so dir liéu nay duoc cung cip mién phi cho muc dich nghién ctru, trude ddy phan
phdi qua bang tir va CD-R, va tir thang 4/2011 da duoc cung cap dé tai truc tuyén. Tir thang
1/2014, nguoi dung c6 thé truy cip va tai dir liéu tai dia chi etlcdb.db.aist.go.jp.

/ y : .ﬂf' ’/‘
.,_1 1 ‘. —

| 7 - 5 ,’Y :

! .y ) ‘()('.

Hinh- 3-2: Chit viét dugc trich tir tap dataset ETL Character Database

3.2.1.2. B¢ dir ligu ETL-9G
a. Dinh dang

e MBOi ban ghi c6 d6 dai ¢ dinh, khong chira chudi diéu khién.

e Dir liéu duoc luu ¢ dang Big-endian

e 8 bit trén mdi byte, 8199 byte trén mdi ban ghi.
b. Pinh dang tép va ma miu

e MGJibo dit lidu gdm 3036 ky tur viét tay tir mot nguoi viét, tong cong co 12144 ban

ghi (4 bo ky tu x 3036 ky tu).

e MGJi nguoi viét dong gop 20 to mau.
c¢. To chire dir liéu

Dt li¢u trong ETL-9 dugc chia thanh cac thu muc con, mdi thu muc dai dién cho mot
ky tu Kanji. Mdi thu muc chrra:

e 200 hinh anh cua ky tu do.

e Mot file .char.txt di kém chira nhan tuong ing.

Céch to chirc nay gitip viéc gan nhan, quan 1y di liéu va chuan bi dit liéu huan luyén
tré nén hiéu qua va dé dang hon.

d. Thong tin tép dir li€u

Béang- 3-1: Thong tin tép dir liu trong ETL-9G

Tén tép | SO ban ghi |So loai ky tw| So tap dir liéu | Chi so tap dir liéu| S6 to

ETL9G 01 12144 3036 4 1-4 80
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ETL9G 02 12144 3036 4 5-8 80

ETL9G 50 12144 3036 4 197-200 80

3.2.2. Tién xiv ly dit liéu

Qua trinh tién xur 1y hinh 4nh duoc thyc hién nham chuan hoa va ning cao chat luong
anh trude khi dua vao huin luyén md hinh nhan dang ky ty. Dit li¢u stir dung 1a tur tap ETL-
9G thudc ETL Character Database. Cac budc tién xir Iy bao gom:
3.2.2.1. Chudn Héa Kich Thuéc Anh.

Ban dau, anh dugc chuyén sang thang d6 xam nham giam do phirc tap va tap trung
vao phén hinh dang cta ky tu. Sau do, tat ca cac anh dugc dua vé kich thuée cb dinh 96x96
pixel dé dam bao tinh nhat quan trong toan bo tip dit liéu, gitip mé hinh dé dang tiép nhan
va xu ly.
3.2.2.2. B¢ Loc Bilateral.

Bd loc Bilateral 1a mdt bo loc phi tuyén, dugc thiét ké dé 1am min va 1am mo anh
trong khi van gilt nguyén cac duong bién rd nét. Gia tri d6 sang cia mot diém anh trung
tam (pixel dugc xét) trong mot ving ciu tric duge tinh bang cach ap dung trung binh ¢
trong s6 cua do sang cua cac pixel nam trong ving l1an can cua pixel duge xét. Trong sd
phu thudc vao khoang cach va sy khac biét vé do sang giita pixel trung tim va céac pixel
xung quanh. Quy trinh loc duoc biéu dién nhu mot phép tich chap cua ham dau vao véi

ham mat na, dugc mo ta bang cong thirc:

f(xo) = %Z FD) - h.D (x.0 — x_i) - I (x_0 — x_0)
i€R

Trong do:

«  f(xo): Gia tri tai diém trung tdm sau khi loc.

« k: Hé s6 chuan hoa.

« R:Vung lan can cia diém x0x_0.

* Hp(xo—xi): Ham khoang céch.

*  hi(xo—xi): Ham d¢ sang.
Hé s6 chuan hoa k dam bao ré'mg téng cac trong s6 duoc chuan hoa thanh 1, duge xac

dinh nhu sau:
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k= Z hD (x.0—xi) hl(x0—xi)

i€R
e hp(x0—x;): Ham khoang cach, ddm bao cac pixel gan diém trung tdm dugc vu

tién hon trong qua trinh loc.

e hi(xo—xi): Ham cuong do, uu tién cac pixel c6 d0 sang tuong dong voi diem

trung tam dé bao toan cac chi tiét va duong bién.

Hi¢u qua cua bd loc Bilateral

(a) (b)
Hinh- 3-3: Minh hoa hi¢u qué b0 loc Bilateral

Hinh trén minh hoa hiéu qué cta bd loc Bilateral, v6i anh gdc (a) va anh sau khi 4p
dung bo loc Bilateral (b). Sau khi 4p dung, anh dwgc 1am min dang ké, nhung cac dudng
bién vin duogc gilt nguyén rd rang. Pidu nay lam cho b loc Bilateral trd thanh mot cong
cu manh mé trong viéc loai bé nhiéu ma khong lam mat chi tiét quan trong cua anh.
3.2.2.3. Phan Ngwong Thich Nghi

Sau khi loc, 4anh dwgc chuyén thanh nhi phan (den tring) st dung phuwong phap
Adaptive Gaussian Thresholding. K¥ thuét nay thiét 1ap ngudng dua trén gia trj cuc bd cta
ting ving anh, gitp 1am ndi bt cac ky tu trén nén, tir d6 nang cao do twong phan va kha
nang phan biét ky tu.
3.2.2.4. Citva Thém Vién

Mot phan nho bén trai ctia anh (khoang 10%) dugc cit bo dé loai bo cac ving nhidu

khong can thiét hodc phan thira trong anh. Sau dé, vién den day 10 pixel duoc thém vao
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xung quanh anh. Vién nay gitp dinh hinh 1 rang ving ky tu, cai thién kha ning nhan dién
cua mo hinh.
3.2.2.5. Chudn héa dit ligu dnh

Cudi cung, anh duoc chuin héa bang phuong phap min-max dé dam bao gia tri pixel
nam trong khoang tir 0 dén 255. Piéu nay giup dir liéu dau vao nhat quéan, 6n dinh va dé

dang xir Iy hon trong qua trinh huan luyén.

"/ \" B} . Bilateral
Input ¢ rd I &

|I_~ p 3 esize image }—»‘ s ‘

, A

LY - LY = "

——

e -y
Adaptive
Thresholding

— B L 4

-~ - =y =
rd ™ Crop B remove

| Ciurput Normallize UNNECESSary
details

Hinh- 3-4: So d6 khéi cac budc tién xur 1y dir liéu
Két qua sau khi xur 1y anh

Processad Image
Original iImage

s i

Hinh- 3-5: Két qua sau khi xir 1y anh

3.2.3. Quy trinh hudn luyén
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3.2.3.1. Chia bé dir liéu

Trong qua trinh huin luyén mo hinh hoc may, viéc chia dit li¢u thanh cac bd con khac
nhau 14 mot bude quan trong dé dam bao tinh hiéu qua va kha niang tong quat cia mo hinh.
Pé tranh tinh trang overfitting va gip mo hinh c6 thé danh gia dugc trén nhing dir lidu
chua ting thay trude d6, dit liéu s& duoc phan chia thanh ba phan: b huan luyén (Training
Set), bd xac thuc (Validation Set) va bo kiém tra (Test Set). Cach chia nay gitp mo hinh
duoc huan luyén tét, danh gia lién tuc va cudi ciing kiém tra hiéu suat trén dit liéu hoan
toan mai.

Tong sb dir liéu: Bo di liéu gbe chira tong cong 607,200 hinh anh. Pay 1a mot tap dir
lidu 16n, gitip md hinh c6 du thong tin dé hoc va khai quat hoa cac dic diém cua dir lidu
mot cach chinh xac.

B6 huén luyén (Training Set): Bo huan luyén chiém 63% cua tong dit liéu. Pay 1a bo
dir liéu chinh duoc str dung dé huan luyén mo hinh. Trong qua trinh huin luyén, mé hinh
s& tiép nhan cac hinh anh trong bo huan luyén dé hoc cach phan loai cac d6i tuong, dong
thoi cap nhat trong s6 dua trén céc tin hiéu 16i ma né nhan duoc sau mdi lan du doan. Viée
st dung mét bd huin luyén 16m giip mo hinh c6 thé hoc duoc cac dic trung phuc tap va

cai thién kha nang tong quat cia minh.

Bo xac thuc (Validation Set): Bo xac thuc chiém 25% cua téng dir liéu. Bo xac thuc
khong dugce st dung trong qua trinh huan luyén truc tiép ma chi duoc dung dé kiém tra mo
hinh sau mdi epoch. Viéc danh gia mo hinh trén bo xac thuc gitp theo ddi duoc su tién
trién ctia mo hinh trong qua trinh huan luyén, tir 46 diéu chinh cac tham s, tranh viéc mo
hinh bi overfitting vao dir liéu huin luyén. Déng thoi, b xac thuc con giup kiém soat viéc
diéu chinh qua mirc cac tham sb trong qua trinh hoc, lam cho mé hinh khong chi phu hop

v6i dit 1iéu huan luyén ma con c6 thé hoat dong tot vai cac dir liéu chua thay.

Bo kiém tra (Test Set): B9 kiém tra chiém 5% cua tong dir liéu, twong dwong véi
30,360 hinh anh. Pay 1a bg dir liéu cudi cing dung dé kiém tra hiéu suat ciia mo hinh sau
khi qua trinh huan luyén va t6i uu héa da hoan thanh. B¢ kiém tra giup danh gia do chinh
xac ctia mod hinh trén dir lidu chua timg thay trudc d6 va la thude do khach quan nhat vé
kha ning tong quat hoa cia md hinh. Mot mo hinh c6 hiéu suat tot trén bo kiém tra sé

ching té rang né cé thé ap dung thanh cong vao cac tinh hudng thyc té véi dir liéu méi.
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Viéc chia dit liéu theo ty 1¢ nay gitip dam bao rang mo hinh dugc huan luyén mot cach
toan dién va c6 kha ning phan loai chinh xac, dong thoi giam thiéu rui ro ciia viéc mé hinh
chi hoc thudc cac dic diém cta dir liéu huan luyén ma khong thé ap dung vao cac di lidu
moi. Qué trinh nay khong chi gitp cai thién do chinh xac ma con gitip mo hinh trd nén 6n
dinh va linh hoat hon khi trién khai thuc té.
3.2.3.2.  Chudn bi mé hinh

M6 hinh dugc xay dung dua trén kién trac MobileNetV2, mot mang no-ron tich chap
hiéu qua, thuong duoc sir dung trong cac bai todn phén loai anh voi yéu cau cao vé toc do
va tai nguyén. Mang dau vao nhan anh don kénh va dau ra 1a x4c suat du doan trén 3036
16p.

a. Khoi Inverted Residual

Céu trtic 18i cia md hinh 1a khéi Inverted Residual, bao gom ba giai doan chinh:

e Mo rong kénh (Expansion): Néu hé sé md rong (expand ratio) 16n hon 1, dau
vao duoc chuyén doi thong qua 16p tich chap 1x1 dé ting sb kénh, sau d6 ap
dung chuan héa batch va ham kich hoat ReLUS.

e Tich chap theo chiéu sau (Depthwise Convolution): Mbi kénh duoc xir 1y riéng
biét bang 16p tich chap 3x3 véi sé nhom bang sb kénh, duy tri tinh toan nhe
nhung van giit duoc dic trung khong gian.

e Thu hep kénh (Projection): Mot 16p tich chap 1x1 khac dung dé dua sd kénh vé
dau ra mong mudn, di kém chuin héa batch. Khong sir dung ham kich hoat ¢
giai doan nay dé giit tinh tuyén tinh (linear bottleneck).

Khi sé kénh dau vao va dau ra gidng nhau va stride = 1, khéi nay sir dung két nbi tat
(residual connection) dé ting kha ning hoc dic trung sdu ma khong lam mat thong tin ban
dau.
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Hinh- 3-6: So dd khdi minh hoa Inverted Residual Block

b. Kién tric tong thé

Mo hinh bao gom ba phan chinh:
e L6p dau vao: Ap dung mot 16p tich chap 3x3 véi stride = 2 dé giam do phan
giai anh dau vao va ting s6 kénh 1én initial ¢ = 32 x width mult, kém theo

chuén hoa batch va ReLU6.
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e Chudi khéi Inverted Residual: Bao gom nhiéu nhom khéi duoc cu hinh theo

bang sau, trong do t 1a hé sO mé rong, c 1a s6 kénh dau ra, n 1a s6 lan 1ap lai

khoi, va s 1a stride ctia khoi dau tién:

Bang- 3-2: Bang cAu hinh cac khéi Inverted Residual

Hé s6 mé rongt | S6 kénh daura c S6 lan Lip n Stride s
1 16 1 1
6 24 2 2
6 32 3 2
6 64 4 2
6 96 3 1
6 160 3 2
6 320 1 1

Moi khai ti€p theo dugc noi tiep vai khoi trude do, vot s6 kénh dugce diéu chinh boi

hé s6 width_ mult.

e Lép két thic va phan loai: Sau cac khdi residual, ap dung mdt 16p tich chap
1x1 dé nang s6 kénh 1én last_channel = 1280, tiép theo 1a chuan hoa va ReLU6.

Sau d6, sir dung pooling toan cuc (AdaptiveAvgPool2d) dé dua dir liéu vé kich

thude ¢6 dinh trude khi qua 16p phan loai (Linear) v6i dau ra c6 sé chiéu bang

s6 16p.
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3.2.3.3.  Hudn luyén mé hinh

Muc tiéu: Muyc tiéu chinh trong phan nay 14 huan luyén moét mo hinh MobileNet c6
kha ning phén loai anh vao céc 16p trong tng véi do chinh xac cao trén tap kiém tra. Dong
thoi, mé hinh cin duoc tdi uvu hoa dé sir dung tai nguyén phan cing hiéu qua, bao gdbm
GPU, CPU va bd nhé RAM. Mot yéu cau quan trong nita 1a mé hinh phai dat duoc téc do
suy luan nhanh, da kha ning trién khai trén céac thiét bi thyc té nhu dién thoai di dong hodc
cac hé thong nhiing.

Dt li€u: Dt li¢u st dung trong qué trinh huin luyén 1a bo dit lieu ETL-9G, thudc co
s dit licu ETL Character Database. Bo dit li¢u nay chira cac hinh anh chir viét tay tur cac
ngudn khac nhau, mdi hinh anh c6 mot nhan twong g voi chit cai hoic sb trong bo ky tu.

Kich thudc anh: T4t ca cac hinh anh trong bo dit li€u déu duoc resize vé kich thudc
96x96 pixel. Viéc thay ddi kich thudc gitp chuan hoa dit liéu dau vao va giam tai cho hé
théng trong qué trinh huan luyén.

S6 epoch: Qua trinh huan luyén dugc thuc hién qua 11 epoch. Mdi epoch 13 mot 1an
toan bo dir liéu huin luyén duoc dua qua mo hinh dé cap nhat trong sb. Thoi gian huan
luyén phu thudc vao kich thudc cua dir liéu va ) luong epoch.

Batch size: Str dung batch size 1a 32, tirc 1a moi lan cap nhat trong sb cua mo hinh, 32
mau dit liéu s& dugc dua vao mo hinh va tinh toan dong thoi. Batch size nay gifip can bang
gitra tdc d6 huan luyén va hiéu qua cua viéc hoc.

Framework: M6 hinh duoc xay dung va huan luyén sir dung framework PyTorch, mot
trong nhirng thu vién phé bién va manh mé& trong linh vuc hoc sau, ho tro viée tdi wu hoa
mo hinh va trién khai hiéu qua.

Moi truong huan luyén: Qua trinh huan luyén duogc thuc hién trén moi truong véi
GPU NVIDIA T4, c¢6 sin trong mdi truong Kaggle, giup ting toc do tinh toan va huin
luyén mé hinh. Hé diéu hanh duoc str dung 1a Windows, dam bao sy tuwong thich véi cac
cong cu phan mém lién quan.

Vong lap Epoch: Trong mdi epoch, mé hinh sé& tiép nhan dir liéu huan luyén, thuc
hién qua trinh tinh todn va cip nhat trong s6 thong qua qua trinh t6i wu hoa (optimizer).
Qua trinh nay 1ap lai cho dén khi mo hinh dat duoc su cai thién vé do chinh xéc.

Biéu do Loss va Accuracy: Trong sudt qua trinh huin luyén, hai chi s6 quan trong 1a
loss va accuracy s& dugc theo ddi lién tuc. Loss dai di¢n cho d0 sai 1éch gitra du doan cua
mo hinh va nhén thuc té, trong khi accuracy cho biét ty 1& chinh xac ctia mé hinh. Viéc theo

ddi nhitng chi sb nay giup dam bao rang mo hinh dang hoc hiéu qua qua timg epoch.
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Checkpoint: M6 hinh s& lIuu lai checkpoint sau mdi epoch. Piéu nay giup bao vé qua
trinh huan luyén bang cach ghi lai trang thai ciia mo hinh tai mdi thoi diém, tir d6 c6 thé
phuc hoi lai mé hinh néu gap su ¢ hoac tiép tuc huan luyén tur diém d3 luu.

3.2.4. Két qud hudn luyén

Training and Validation Accuracy
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Hinh- 3-8: P thi train accuracy
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Training and Validation Loss
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Hinh- 3-9: D6 thj train loss
Bang- 3-3: Két qua danh gia mo hinh trén tap test
Chi s6 danh gia Gia tri
Téng s6 mau (Total samples) 30,360
S6 mau dung (Correct) 27,695
Do chinh xac (Accuracy) 91.22%

3.2.5. Trién khai mé hinh bang Flask
Sau qua trinh huin luyén, mé hinh dugc st dung dé xay dung mdt API phuc vu du

doan. Flask duoc lya chon 1am framework dé trién khai may chu do tinh don gian, nhe va
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dé tich hop voi model. Trong qué trinh hd trg nguoi hoc luyén viét chir Kanji, hé théng
trién khai hai chtrc nang c6t 16i gitip ting cudng trai nghiém twong tac va cai thién do chinh
xac khi viét.

3.2.5.1. Dw dodn chir Kanji tiv dnh viét tay

Thi nhat, hé thdng cho phép nguoi dung giri anh chira chit Kanji viét tay dé thuc hién
nhan dang. Sau khi tiép nhan di liéu hinh anh, mo-dun Al s& tién hanh phan tich noi dung
bang céach trich xuit dic trung tir anh va so sanh véi tap dit liéu chir mau di dugc huin
luyén trude d6. Két qua dau ra 1a danh sach cac ky tu Kanji dugc mé hinh xac dinh 13 gan
giong nhat voéi anh nguoi dung cung cip, di kém véi mic do tin ciy cia timg du doan.
Diéu nay gitp nguoi hoc khong chi kiém tra duwoc mirc do chinh xac ctia nét viét ma con
nhan dién duoc chir viét tay ciia minh dang gan giéng véi ky tu nao, tir d6 diéu chinh dé
cai thién.
3.2.5.2. Chém diém chir viét tay

Tht hai, nhdm hd trg nguoi hoc kiém tra d chinh xéc khi luyén viét mot ky tu cu thé,
hé thdng cung cap chirc ning danh gia mirc d6 khép giira chir viét tay va ky tu Kanji muc
tiéu do nguoi dung cung cip. Co ché hoat dong ciia chirc ning nay khong chi dung lai ¢
viéc x4c dinh xem mo hinh c6 doan dung hay khéng, ma con tinh dén xac suit du doan
tuong d6i gitta cac ky tu.

Sau khi nhan dugc anh viét tay va nhan ky tu muc tiéu, h¢ théng s€ xu ly anh dé dua
vao md hinh nhan dang. M6 hinh sau d6 sinh ra mét tip xac suat (probability distribution)
g v6i tat ca cac ky tu c6 trong tap dir liéu hudn luyén. Dya trén két qua nay, hé théng xac
dinh:

e Xac suit ctia nhin dang (p;rye) — 12 xac sudt ma mé hinh gan cho ky ty muc
tiéu ma nguoi hoc khai béo.

e Xac suit cia nhin dugc dy doan cao nhat (Pprea) — la xac suat twong ung véi
ky tu ma mo hinh cho 14 ding nhat trong anh viét tay da gui.

Tir hai xac suat nay, hé thong tinh diém theo cong thirc:

ptrue

score = max | 0.05,
ppred +¢€

Trong do:
® Dirue la xéc sudt ciia nhan nguoi hoc cung cap.

®  Ppreq 12 xac suat ciia nhan ma mo hinh du doén 1a cao nhat.
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e ¢ la mot hing s rat nho (thuong 1a 107%) dé tranh chia cho 0.

e Ham cin béic hai dugc dung dé "lam mém" ti 1é giita hai xac suét, gitp diém
s6 khong bi roi xubng qua thap khi c6 chénh léch 16n.

e Ham max dam bao rang diém sé ludén 16n hon hoidc bang mot ngudng tbi thiéu
(6 day 14 0.05), tranh trudng hop ngudi hoc bi danh gia qua thap.

Trong truong hop mo hinh du doan chinh xac ky tu muc ti€u, diém sb duoc gan mac
dinh & mirc cao (0.95), phan anh d6 khop tdi vu.

Céch tiép can nay khong chi gitp danh gia dung chir viét tay ma con dua ra phan hoi
dinh luong 10 rang vé muc d6 chinh xac, tir d6 hd trg nguoi hoc tu diéu chinh va cai thién
k¥ nang viét Kanji mot cach hiéu qua hon.

3.3. Trién khai hé thong 1én méi truwdong thuc té
3.3.1. Cong nghé trién khai sir dung

Docker: Pay la cong nghé container héa cho phép dong gbi toan b irng dung va cac
thanh phén phu thudc vao trong mét don vi doc 1ap, goi la container. Viéc st dung
Docker gitip dam bao rang ung dung c6 thé chay dong nhat trén nhiéu moi truong khac
nhau, tir may tinh ca nhan cho dén may chu thuc té. Docker ciing giup giam thiéu 15i cdu
hinh giita cic mdi trudng, hd tro kiém soat phién ban moi trudng mot cach chit ché.
Ngoai ra, qua trinh trién khai, mo rong hay rollback hé théng tré nén don gian hon rat
nhiéu so vdi trién khai truyén thong.

Docker Compose: La cong cu hd tro dinh nghia va quan 1y nhiéu container Docker
cung mot lac thong qua mét tép cau hinh duy nhét (docker-compose.yml). Nho do, cac
dich vu nhu Al server, web server, va client frontend c6 thé duoc khoi tao va két nbi dé
dang chi v6i mot 1énh duy nhét. Diéu nay gitip ting nang suat phat trién va giam thiéu sai
sot khi trién khai thu cong timg thanh phan.

Azure Virtual Machines: Duoc sir dung 1am ha ting may cha chinh dé trién khai
toan bo hé théng. Azure VM cung cap kha ning mé rong linh hoat, hiéu niang cao va hd
trg tich hop vdi Docker. Ngoai ra, Azure ciing hd tro cap phat dia chi IP cong khai
(Public IP) va DNS, cho phép nguoi dung tir bén ngoai truy cap dé dang vao hé théng sau
khi trién khai.

3.3.2. Cdc budc trién khai toan hé thong
- Chuén bi ma ngudn va cau hinh Docker & méi truong phat trién cuc bo. Mdi thanh
phan nhu Al server, web server va client déu duoc dong goi bang Dockerfile. Tép
docker-compose.yml durgc ding dé dinh nghia cac dich vu va thiét 1ap két ndi giira

chung.
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34.

Quan 1y toan bo ma ngudn trén GitHub dé thuan tién cho viéc dong bo va trién
khai tir xa.

Tao may 4o Ubuntu trén nén tang Azure, thiét 1ap dia chi IP cong khai va c4u hinh
DNS dé dam bao kha ning truy cap hé thong tir Internet.

Két ndi dén may ao qua SSH dé thyc hién cai dat va trién khai.

Cai dat Docker va Docker Compose trén médy ao dé ¢ thé build va quan 1y cac
container.

Clone ma ngudn tir GitHub vé may 4o bang 1énh git clone.

Tao tép .env va khai bao cac bién méi trudng nhu thong tin két ndi co so dir lidu,
secret key, duong ddn model Al cong truy cép, v.v. Tép .env gitip tach biét thong
tin cAu hinh ra khoi ma nguén, thuan tién cho viéc thay ddi va bao mat.

Khoi chay toan b hé théng béng 1énh docker compose up --build. Céac dich vu s€
duoc dung va két ndi tu dong trong méi trudng Docker.

Mo cac céng can thiét dé hé théng c6 thé duoc truy cap tu trinh duyét hodc thiét bi
bén ngoai.

Két qua

3.4.1. Giao dién hoc vién

a. Trang chu

Trang chu cung cap céi nhin tong quan va 161 vao nhanh dén cac chirc ndng chinh cta

hé théng hoc tiéng Nhat.
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Hinh- 3-10: Giao dién trang chu

b. Tim kiém khoa hoc
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Chtrc ning tim kiém khoa hoc gitip nguoi ding nhanh chéng tim dugc khéa hoc phu

hop theo tir khoa hoac loc theo danh muc, cép do mong mudn.
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Hinh- 3-11: Giao dién tim kiém khéa hoc

c. Dich
Chure nang dich hd trg nguoi hoc tra nghia tir vung tiéng Nhéat mot cach nhanh chéng

va chinh xac.
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Dich tiéng Nhat

Dibch it Pl ragdis e Go y ohay i

Hinh- 3-12: Giao dién dich

d. Kiém Tra Ngir Phap Tiéng Nhat
Chtrc niang Kiém tra ngit phap tiéng Nhat giup nguoi hoc phat hién va stra 16i trong

cau tiéng Nhat mdt cach hiéu qua.

Céng Cu Kiém Tra Ngir Phap Tiéng Nhéat

Siba 1L Tale Tha Philn Tch O8N Tila Cdi Thin Ky Ming Vet

Hinh- 3-13: Giao dién kiém tra ngit phap
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e. Tra ciru chir Kanji

Chtrc nang Tra ctru chit Kanji cho phép nhan dién va tim kiém chir Kanji tir hinh anh
viét tay, hd trg qua trinh hoc viét va ghi nhé Kanji.
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Hinh- 3-14: Giao dién tra ctru chitr Kanji

f. Xem khéa hgc theo danh muc
Chirc nang xem khoa hoc theo danh muc cho phép nguoi dung dé dang loc cac khoa

hoc theo cdp d6 va mirc gia phu hop véi nhu ciu hoc tap.

Japanese Language Basics
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Hinh- 3-15: Giao dién xem khoa hoc theo danh muc
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g. Dang ki
Cho phép nguoi ding tao tai khoan méi dé bat dau sir dung hé thong.

Dling ky tai khodn
return Ry T
Ho vh tin
Chao mimg dén vdi nén tang hoc
tiéng Nhit cia ching toi! =

Hinh- 3-16: Giao dién dang ki
h. DPang nhap
Hb tro nguoi dung truy cép vao hé thong bang thong tin tai khoan di dang ky.

== m

Ding nhip
return I
Chao mimg dén vdi nén tang hoc -
ti€ng Nhit cia chiing téi! ‘

Hinh- 3-17: Giao dién dang nhap
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i. Thoéng tin c4a nhan
Chtrc nang thong tin cd nhan cho phép nguoi dung xem va chinh stra cac dit li¢u ca
nhan nhu tén, email va anh dai dién.

Return CU T bl e § Tmtbntasi Oxn Oémbsngphia  Daws e ’(-F * Q

B Bang Ak dhin
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Muc e hoc the

Hinh- 3-18: Giao dién thong tin ca nhan

jo Khoéa hoc da tham gia
Chuirc nang khoa hoc da tham gia giup nguoi dung theo doi danh sach cac khoa hoc
ma minh dang hoc hoac da dang ky trudce do.
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Hinh- 3-19: Giao di¢n khoa hoc da tham gia
k. Chi tiét khéa hoc

Chure nang chi tiét khoa hoc cung cép d?ly du thong tin vé ndi dung, muyc tiéu, ce”ip do,
danh gia va gido vién giang day, giip nguoi hoc dua ra lya chon phu hop.
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Hinh- 3-20: Giao dién chi tiét khéa hoc — M6 ta khoa hoc
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Kl et ridry biss giim
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Eraudi e nfade buia 0.0

Giderg widsn

Hinh- 3-21: Giao dién chi tiét khoa hoc — Danh sach bai hoc

EdeZa fwer nivy s gom

Banh gia

5.0

Erinh gid khdba hot i

Gildrig vl

® =

Hinh- 3-22: Giao dién chi tiét khoa hoc — Panh gid hoc vién

Sinh vién thuc hién: Poan Thi Phudc Huyén Hudng din: Bui Thi Thanh Thanh

93



Website hoc tiéng Nhit E-Learning

Kz e Ny e g

Dilide A4n

Cilang vilsn
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Hinh- 3-23: Giao dién chi tiét khéa hoc — Dién dan

I. Giao dién bai hoc

5.0

Chtrc nang chi tiét bai hoc cung cap ndi dung hoc tap toan dién véi video bai giang,

flashcard, luyén viét Kanji va cac bai tap thuc hanh, gitip nguoi hoc tiép thu kién thirc hiéu

qua va da dang.
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Chi 1ER bbi hoe
Hinh- 3-24: Giao dién chi tiét bai hoc — Video bai giang
Return P« O
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Hinh- 3-25: Giao dién chi tiét bai hoc — Flashcard
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Hinh- 3-26: Giao dién chi tiét bai hoc — Luyén viét Kanji
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Return

i
t
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Hinh- 3-27: Giao dién chi tiét bai hoc — Bai tap luyén tap

m. Gidi thiu gido vién
Trang gi6i thi€u gido vién cung cap thong tin vé trinh do, kinh nghiém va danh sach
khoéa hoc cuia tung gido vién, giup nguoi hoc dé dang tim hiéu vé gido vién va theo doi gido

vién dé nhan thong bao khi gido vién tao khoa hoc mai.
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Hinh- 3-28: Giao dién trang gidi thiéu gido vién
n. Bang diéu khién

Bang diéu khién ngudi dung hién thi tong quan qué trinh hoc tap, cac khéa hoc da
tham gia, tién d6 hoc va thong tin c4 nhan, gitip nguoi hoc quan 1y viéc hoc hiéu qua.
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Hinh- 3-29: Giao di¢n bang di€u khién ctia nguoi dung — Tong quan
Retum Qa bt 008 NGt Tnntasd Oxn  Obnmosngdphis Daw e Pijig * °

SN sing iéu Khién Hoc Tép

D vt e el ov
B Mg Oy Ehains A W v W e T

A e

Ontire laganess Ragen g Cosrse JAIL 13

Hinh- 3-30: Giao dién bang diéu khién cta nguoi dung — Thong ké khéa hoc
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Hinh- 3-31: Giao dién bang diéu khién cta nguoi dung — Thong ké yéu cau tham gia

khoa hoc
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Hinh- 3-32: Giao dién bang diéu khién cta nguoi dung — Tién d6 hoc tap

3.4.2. Giao dién gido vién
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a. Pang ki
Cong dang ky danh cho nhitng nguoi mudn trd thanh gido vién, mé ra co hoi chia sé

kién thirc va dong hanh cing hoc vién trén hanh trinh hoc tiéng Nhat.

Ding ky
return e
Chao mifng dén vdi trang ding ky
giang vién R

Hinh- 3-33: Giao di¢n dang ki tai khodn giao vién

b. Danh sach khoa hoc
Noi gido vién theo ddi va quan ly toan bd cac khoa hoc minh phu trach, tir d6 dé dang

di€u phoi nd1 dung giang day va tién do hoc tap cua hoc vién.
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Hinh- 3-34: Giao dién danh sach khoa hoc
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c. Tao khoa hoc
Cung cép cong cuy dé gido vién xay dung khoa hoc md&1 mot cach linh hoat, dap ing

nhu ciu hoc tap da dang cua nguoi hoc.

Return = LP " B

p Tao khda hoc mai m

Hinh- 3-35: Giao dién tao khéa hoc méi

d. Chinh sira khoa hoc
Cho phép diéu chinh noi dung va thong tin khoa hoc da tao, nham dam bao chat lugng

va tinh cdp nhat cia chuong trinh giang day.

Return m x?

Chinh Séa Khéda Hoc ‘““

Hinh- 3-36: Giao dién chinh stra khoa hoc
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e. Danh sich yéu ciu tham gia khéa hoc
Trang tong hop cac yéu cu ghi danh tir hoc vién, hd trg gido vién dé dang xét duyét

va quan 1y qua trinh tham gia khoéa hoc.

Return L) J -

Yiéu chu gino khod hoc

Hinh- 3-37: Giao dién danh sach yéu cau tham gia khoa hoc

f. Danh sach bai hoc
Téng hop toan bd cac bai hoc thudc khoa hoc cua gido vién, tao diéu kién thuan loi

cho viéc quan 1y va chinh stra ndi dung gidng day.
Return el Q ~

Danh sach b hoe cla khda hoe N1 {10 basd

Hinh- 3-38: Giao dién danh sach khoa hoc
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g. Tao bai hoc
Gi4o vién c6 thé tao bai hoc méi véi day di ndi dung nhu video gidng day, flashcard,
bai tap va phan luyén viét, giup ting tinh trong tac va hiéu qua hoc tap.

Rgirm "] x| -]

Thim bal hac cho

Hinh- 3-39: Giao di¢n tao khoa hoc — Thong tin co ban

Return K . o

Thém bal hoccho

Hinh- 3-40: Giao di¢n tao khoa hoc — Danh sach Kanji
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Hinh- 3-41: Giao dién tao khoa hoc — Danh sach flashcard
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Hinh- 3-42: Giao di¢n tao khoa hoc — Bai tap
h. Chinh stra bai hoc
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Cong cu cho phép gido vién cap nhat va diéu chinh ndi dung bai hoc dé cai thién trai

nghiém hoc tap ciia ngudi hoc theo timg thoi diém.

Rsuirm "] i 1

Chilitk g b b

& ]JAPAN

SOCITETY

www.japansociety.org

Hinh- 3-43: Giao dién chinh stra bai hoc

i. Thong ké
Trang thong ké cung cap cai nhin tong quan vé thu nhap, s lugng hoc vién tham gia,
khoa hoc.
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Hinh- 3-44: Giao dién bang diéu khién cua gido vién — Téng quan
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Hinh- 3-45: Giao dién bang diéu khién cua gido vién — Tai chinh
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Hinh- 3-46: Giao di¢n bang diéu khién ctia gido vién — Yéu cau dang ki khoa hoc
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Hinh- 3-47: Giao dién bang diéu khién cua gido vién — Khoa hoc

3.4.3. Giao dién qudn tri vién
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a. Danh sach khoa hoc
Quan tri vién co thé theo doi va ki€ém soat toan by cac khoa hoc trén hé thong, dam

bao ndi dung giang day phu hop va chit luong.

m o= P e

Rafurn

Danh sdch khda boc
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Hinh- 3-48: Giao dién danh sach khoa hoc

b. Danh sach giao vién
Giao dién hién thi danh sach tat ca gido vién, ho trg viéc quan 1y ho so va quyén truy

cap cua tung nguoi.
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Return m = .',P 0~

Danh sach gido vién

Hinh- 3-49: Giao dién danh sach gido vién

¢. Danh sach hoc vién
Cho phép quan tri vién giam sat thong tin ciia hoc vién nham dam bao tinh minh bach

va hd tro kip thoi.
Return m = A'P 0~

Danh sach ngudi ding

Hinh- 3-50: Giao dién danh sach nguoi dung
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d. Danh sach danh muc
Trang quan 1y cic danh muc khéa hoc giup hé thdng dugc to chirc rd rang, hd tro

ngudi dung dé dang tim kiém va phan loai noi dung.

Qudn ly danh muc

Hinh- 3-51: Giao dién danh sach danh muc

e. Danh sich diéu khoan hoat dong
Noi luu trit va chinh sira cdc quy dinh, diéu khoan st dung hé thong nham dam bao

tinh phap 1y va chuan myc hoat dong.

Return m = .',P 0~

Oibu khodn & By kidn

Hinh- 3-52: Giao dién danh sach diéu khoan hop ddng gido vién

f. Danh sach bao cao
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Tong hop cac bao cdo tir ngudi dung vé ndi dung khong phu hop hoic hanh vi vi

pham, giup quan tri vién xur ly va cai thién moi truong hoc tap.

Return m = .,p 0~

Quan ly bdo cdo

Hinh- 3-53: Giao dién danh sach bao cdo

g. Thong ké
Cung cép sb liéu toan dién vé hoat dong h¢ théng, bao gém lugng nguoi dung, khoa

hoc, tuong tac... nham ho tro viéc ra quyét dinh va nang cao hi€u qua quan ly.

Return m = o 0N
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Hinh- 3-54: Giao dién bang diéu kién ctia quan tri vién - Tong quan
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Hinh- 3-55: Giao di¢n bang di€u kién cua quan tri vién - Tai chinh
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Hinh- 3-56: Giao dién bang diéu kién cta quan tri vién - Nguoi dung
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Hinh- 3-57: Giao dién bang diéu kién cua quan tri vién - Khoa hoc

3.5. Kiém thir hé thong
3.5.1. Pham vi kiém thi
Trong du an nay, kiém thir dugc thuc hién dua trén cac thanh phén quan trong nham
dam béo tinh ding dan va hoat dong 6n dinh ciia mg dung. Pham vi kiém thir dugc xéc
dinh cu thé nhu sau:
- Kiém thtr Model
« Kiém tra tinh dung dan cia cac phuong thiic trong model.
» Xac minh cac rang budc (validations) dé dam bao dit liéu dugc luu vao
co sO dir liéu ludn hop I€.
« Kiém tra mdi quan hé (associations) giita cac model nhu has many,
belongs to, has one.
« Kiém tra cic scope duoc dinh nghia trong model.
- Kiém thtr Controller
« Kiém tra mot s controller chinh véi cac chitc ning quan trong cta tmg
dung.
*  DPam bdo cac hanh dong (actions) nhu index, show, create, update, destroy

hoat dong dung.
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«  Xac minh dit liéu tra vé tir cac controller 1a chinh xac.
« Kiém tra ludng diéu hudng (redirect) sau khi thuc hién cac hanh dong.
*  DPam bao ciac hanh dong xur Iy dung céc truong hop dir li¢u khong hop 1¢€.
- Kiém thtr Form trong View
« Pam bao cac form duoc hién thi ding trén giao dién, bao gdm céc trudng
dir liéu (input fields), nut bam (buttons), va cac thong bao 15i (error
messages).
* Xac minh cac truong hop nhap dir liéu khong hop 1€ (invalid inputs) va
hanh vi khi gtri form.
« Kiém tra tinh nang hién thi thong bao 13i (error messages) néu co.
*  DPam bao cac gia tri hop 1€ duogc gui 1€n server ding cach.
3.5.2. Unit test
3.5.2.1. Muc tiéu
DPam bao cac thanh phan riéng 1¢ ciia hé thong (model, controller, service...) hoat dong
ding nhu mong doi.
3.5.2.2. Cong cu
e RSpec: Framework kiém thtr pho bién trong cong dong Ruby, cho phép viét cac
test dé doc va dé bao tri.
e SimpleCov: Thu vién do ludng mirc d6 bao phu kiém thir (test coverage), gitp
phat hién cac phan mé chua duoc kiém thir.
3.5.2.3. Két qud kiém thir
a. Model
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Hinh- 3-58: Két qua unit test model
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Hinh- 3-59: Két qua unit test controller
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Mo phoéng tuong tic ngudi dung trén trinh duyét dé kiém thir cac chirc nang toan
dién va giao dién nguoi dung (end-to-end).
3.5.3.2. Cong cu

Selenium WebDriver: Giao tiép voi trinh duyét that nhu Chrome dé chay test tu
dong.
3.5.3.3. Két qud kiém thi

Céc kich ban kiém thir tu dong da dugc thuc hién thanh cong trén trinh duyét thuc
té. Cac biéu miu quan trong trong h¢ thé)ng nhu: tao khoa hoc, tao bai hoc, dang nhap,
dang ky va tim kiém khoa hoc déu duoc kiém thir va hoat dong 6n dinh. Cac churc nang
phan hdi dang yéu cau, giao dién nguoi dung hién thi chinh xac, khong phat hién 15i
trong qua trinh tuong tac.
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Hinh- 3-60: Két qua kiém thir tu dong trang tao khoa hoc
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Hinh- 3-61: Két qua kiém thir tu dong trang tao bai hoc
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Hinh- 3-63: Két qua kiém thir tur dong trang dang nhap

3.6. Kétluan chwong 3

Chuong 3 di trinh bay chi tiét qua trinh trién khai hé thong dua trén thiét ké duoc
trinh bay ¢ chwong 2, bao gém ciu triic tong thé, lya chon cong nghé dén qué trinh huin
luyén va trién khai mo hinh Al Bén canh do, hé théng web dugc phat trién véi giao dién
than thién, dap (mg day dii chirc ning cho hoc vién, gido vién va quén tri vién. Viéc sir
dung Docker két hop véi may chi o gitip don gian hoa qua trinh trién khai, dam bao kha
ning mé rong va dé dang bao tri hé thong. Cac bude kiém thir, bao gom kiém thir don vi
va kiém thir ty dong, da xac nhan tinh on dinh va d6 tin cdy cua hé thong trudc khi dua vao
sir dung thuc té. Pay 1a nén tang quan trong dé chuyén sang budc danh gia hiéu qua va kha
nang ung dung trong chuong tiép theo.
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KET LUAN VA HUONG PHAT TRIEN

Két luan

Sau qua trinh nghién ctru va phat trién, hé théng hoc tiéng Nhat da duoc xay dung va
trién khai thanh cong, dap tmg cic muc tiéu ban dau dé ra. Hé thong khong chi cung cip
nén tang hoc tap da dang voi video bai giang, flashcard, bai luyén tap va ndi dung theo cip
d6 ma con tich hop céc tinh ning thong minh nhu nhan dién chit Kanji viét tay, cham diém
chir viét tay Kanji. Nhing chirc ning nay gép phan hd tro ngudi hoc mot cach hidu qua,

gitp cai thién kha nang ty hoc va tdng cuong tinh tuong tac trong qua trinh hoc tap.

Vé mit k¥ thuat, du an da st dung cac cong nghé hién dai nhu Docker, Flask, Rails,
Next.js cing voi cac cong cu hd tro kiém thtr tr dong dé dam bao chét lwgng phan mém.
Viéc ap dung Docker trong qua trinh trién khai da giup hé thong dé dang dong goi, trién
khai déng nhat trén nhiéu moi truong va thuan tién cho viéc bao tri, mé rdng trong tuong
lai. Hé théng dugc trién khai trén nén ting may 4o Azure, mang lai moi trudng chay 6n

dinh, kha ning mo rong linh hoat va hd tro tdt cho viéc van hanh hé théng O quy mo 16n.

Bén canh d6, cac tinh ning nhu dich tir viung va kiém tra 18i ngit phap tiéng Nhat da
duogc tich hop thong qua cac API bén thtr ba dang tin cdy. Viéc tich hop nay gitp mo rong
hé théng, tang cuong chirc nang, mang lai trai nghiém hoc tap chét luong va thuan tién hon

cho nguoi dung.

M0 hinh AI dugc xay dung tir dir liéu thuc té, qua cac budc tién xur 1y, huan luyén va
danh gia, cho thay kha nang ap dung tri tué nhan tao vao bai toan gido duc ngdn ngir 1a
hoan toan kha thi.

Céc giao dién nguoi dung duogc thiét ké truc quan, pht hop véi timg vai tro trong hé
thdng: hoc vién, gido vién va quan tri vién. Cac chirc ning quan 1y khéa hoc, tao bai giang,
theo doi tién do va théng ké hoat dong hoc tap dugc tich hop dﬁy du, phuc vu hiéu qua cho
ca viéc day va hoc. Hé thong ciing di trai qua nhiéu bude kiém th, tir kiém thir don vi dén

kiém thir tw dong, dam bao tinh 6n dinh va do tin cdy trudc khi trién khai thyc té.

Téng thé, san phém da dat duoc sy hoan thién vé mat chirc nang, k¥ thuat va tinh img
dung, tao nén tang ving chic cho viéc phat trién thanh mot hé théng hoc tiéng Nhat thong

minh, linh hoat va hiéu qua trong twong lai. Tuy nhién, hé thong van con nhiéu tiém ning
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dé cai tién va m¢ rong nham dap ung tot hon nhu cau ngay cang da dang cuia nguoi hoc, tir

d6 mé ra nhiéu huéng phat trién trong tuwong lai.
Huéng phat trién

e Tich hop c4 nhan héa trai nghiém ngudi hoc: Ap dung tri tué nhan tao dé phan tich
hanh vi hoc tap, dua ra goi y bai hoc, 10 trinh hoc ca nhéan hoéa, cling nhu théng ké va phan
héi phu hop véi ting ngudi dung.

e Tang cuong kha nang tuong tac: Tich hop thém tinh nang chat voi giao vién hoac
chatbot hd tro hoc tap, dién dan trao ddi gitra nguoi hoc, hoac t6 chirc cc 16p hoc truc
tuyén tuong tac.

e Trién khai trén ha ting cloud manh hon: Nang cAp méi trudng van hanh sang céac
dich vu Azure chuyén sau nhu Azure Kubernetes Service (AKS), Azure Cognitive
Services... dé dam bao kha ning mo rong, xir Iy Al hiéu qua va dé dang tich hop dich vu
bén ngoai.

e Phat trién tng dung di dong: Xay dung phién ban mobile (i0S/Android) dong bd
v6i hé théng web, gitp nguoi dung hoc tap tién loi hon moi lac, moi noi.

e Tbi wu hiéu suit hé théng: Tang tbc d6 phan hdi cua giao dién va backend thong
qua viéc cai thién co s¢ dir li¢u, cache hoa dir li¢u véi Redis, va tdi wu pipeline Al, dam
bao trai nghiém hoc tip muot ma ngay ca khi sb luong ngudi ding ting cao.

e Ting cudng bao mat: Ap dung cac bién phap bao mat nang cao nhu xéac thyc hai
yéu t6 (2FA), kiém so4t truy cap theo vai tro (RBAC), ma hoa dir liéu nhay cam va thudng
xuyén kiém thir bao mat dé dam bao an toan cho ngudi ding.

e Cap nhat giao dién nguoi dung (UI): Cai thién thiét ké giao dién theo hudng hién
dai, than thién va nhat quan trén cac thiét bi, giup ngudi hoc dé sir dung va ting kha ning

tuong tac.

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 122



Website hoc tiéng Nhit E-Learning

TAI LIEU THAM KHAO

[1]A. G. Howard and M. Zhu, “MobileNets: Open-Source Models for Efficient
On-Device Vision,” Google Research Blog, June 14, 2017. [Online]. Available:
https://research.google/blog/mobilenets-open-source-models-for-efficient-on-device-
vision/. [Accessed: Jun. 3, 2025].

[2] Pham D. Khanh, “Bai 48 — MobileNet model,” *Khoa hoc dir li¢u — Khanh's blog*,
19 Sep. 2020. [Online]. Available:
https://phamdinhkhanh.github.i0/2020/09/19/MobileNet.html. [Accessed: Jun. 3, 2025].

[3] M. Sandler and A. Howard, “MobileNetV2: The Next Generation of On-Device
Computer Vision Networks,” Google Al Blog, Apr. 3, 2018. [Online]. Available:
https://ai.googleblog.com/2018/04/mobilenetv2-next-generation-of-on.html

[4] M. Sandler, A. Howard, M. Zhu, A. Zhmoginov, and L.-C. Chen, “MobileNetV2:
Inverted Residuals and Linear Bottlenecks,” arXiv preprint arXiv:1801.04381, 2018.
[Online]. Available: https://arxiv.org/abs/1801.04381. [Accessed: Jun. 3, 2025].

[5] A. S. Tanenbaum and D. J. Wetherall, Computer Networks, 5th ed. Pearson, 2011.

[6] Vercel, “Next.js Documentation,” Next.js by Vercel, 2024. [Online]. Available:
https://nextjs.org/docs

[7] Vercel, “Static Generation and Server-side Rendering,” Next.js Documentation, 2024.

[Online].Available:https://nextjs.org/docs/pages/building-your-

application/rendering/static-site-generation

[8] S. Devkar, “Next.js: The React Framework for Production,” LinkedIn, Jan. 8, 2025.

[Online]. Available: https://www.linkedin.com/pulse/nextjs-react-framework-production-

suryakant-devkar-c3upf/

[9] Cloudinary, “Cloudinary Documentation,” Cloudinary Docs, 2024. [Online]. Available:
https://cloudinary.com/documentation

[10] Cloudinary, “Media Optimization for Web and Mobile,” Cloudinary Website, 2024.

[Online]. Available: https://cloudinary.com/documentation/media_optimization

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 123


https://ai.googleblog.com/2018/04/mobilenetv2-next-generation-of-on.html
https://nextjs.org/docs/pages/building-your-application/rendering/static-site-generation
https://nextjs.org/docs/pages/building-your-application/rendering/static-site-generation
https://www.linkedin.com/pulse/nextjs-react-framework-production-suryakant-devkar-c3upf/
https://www.linkedin.com/pulse/nextjs-react-framework-production-suryakant-devkar-c3upf/
https://cloudinary.com/documentation/media_optimization

Website hoc tiéng Nhit E-Learning

[11] Tailwind Labs, “Tailwind CSS Documentation,” Tailwind CSS, 2024. [Online].

Available: https://tailwindcss.com/docs

[12] D. Heinemeier Hansson, “Ruby on Rails Guides,” Ruby on Rails Official
Documentation, 2024. [Online]. Available: https://guides.rubyonrails.org/

[13] “Rails API mode,” Ruby on Rails Guides, 2024. [Online]. Available:
https://guides.rubyonrails.org/api_app.html

[14] A. Ronacher, “Flask Documentation,” Pallets Projects, 2024. [Online]. Available:
https://flask.palletsprojects.com/

[15] M. Grinberg, Flask Web Development: Developing Web Applications with Python, 2nd
ed. O'Reilly Media, 2018.

[16] Oracle Corporation, “MySQL :: MySQL Documentation,” MySQOL, 2024. [Online].
Available: https://dev.mysql.com/doc/

[17] Docker Inc., “What is Docker?,” Docker Docs, 2024. [Online]. Available:

https://docs.docker.com/get-started/overview/

[18] Microsoft, "Microsoft Azure — Cloud Computing Platform," Microsoft Learn, [Online].
Available: https://learn.microsoft.com/en-us/azure/?product=popular. [Accessed: Jun. 3,
2025].

[19] G. Myers, The Art of Software Testing, 3rd ed. Hoboken, NJ, USA: Wiley, 2011.

[20] S. Freeman and N. Pryce, Growing Object-Oriented Software, Guided by Tests,
Addison-Wesley Professional, 2010.

[21] "RSpec Documentation," RSpec, [Online]. Available:
https://rspec.info/documentation/. [Accessed: Jun. 3, 2025].

[22] "SeleniumHQ Browser Automation," Selenium, [Online]. Available:

https://www.selenium.dev/documentation/. [Accessed: Jun. 3, 2025].

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 124


https://tailwindcss.com/docs
https://guides.rubyonrails.org/
https://dev.mysql.com/doc/
https://learn.microsoft.com/en-us/azure/?product=popular

Website hoc tiéng Nhit E-Learning

PHU LUC 1

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 125



Website hoc tiéng Nhit E-Learning

PHU LUC 2

Sinh vién thuc hié€n: Poan Thi Phudc Huyén Hudng dan: Bui Thi Thanh Thanh 126



