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1. Thong tin chung:

1. Ho va tén sinh vién: Hoang Nguyén Nhat Minh

2. Lop: 21TCLC_NHAT2 S6 thé SV: 102210361

3. Tén dé tai: Xay dwng website tir dién Viét Nhat c6 ung dung mo hinh Al dich thuét.
4. Nguoi huéng dan: ThS Nguyén Thé Xuén Ly Hoc ham/ hoc vi: Thac si

I1. Nhan xét, danh gia dd an tot nghiép:
1. V& tinh cip thiét, tinh méi, kha ning tng dung cua dé tai: (diém t6i da 1a 2d)

4. Pé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra ciia doanh nghiép hodc
nha truong: (diém toi da 1a 1d)

IV. Panh gia:

1. Piém danh gia: ........ /10 (lay dén 1 s6 1¢ thap phan)

2.Pé nghi: L1 Pugc bdo vé¢ ddoan OB sung dé bao vé 1 Khong dugc bao vé
Pa Nang, ngay  thang — ndm 2025

Ngwoi hwéng din
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Abstract: In modern times, with the increasing number of Japanese language learners, improving the

efficiency of vocabulary lookup and comprehension of original texts has become an urgent issue. This

app integrates Al-powered natural full-text translation with OCR technology, enabling users to instantly

obtain accurate translations simply by capturing images of Japanese texts from books or materials.

Furthermore, it features the scientifically proven FSRS (Forgetting Spaced Repetition System) to

optimize memory retention. Through personalized word card creation and management, automatic

review timing notifications, and a progress dashboard, the app supports active and long-term vocabulary

acquisition.
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TOM TAT

Tén dé tai: Xay dung website tir dién Viét — Nhat c6 tng dung mé hinh Al dich thuét

Sinh vién thyc hién: Hoang Nguyén Nhat Minh

S6 thé SV: 102210361 Lop: 21TCLC NHAT2

Tom tat dé tai:

Trong bdi canh hién nay, khi nhu cau hoc tiéng Nhat ngdy cang gia ting va viéc tra
ctru tir vung, hiéu nhanh vin ban gdc trd thanh mot thach thire d6i véi nhidu ngudi hoc,
viéc s¢ hiru mot cong cu hd tro toan dién 1a véo cung can thiét. Tuy nhién, hau hét cac
ung dung tu dién hién c6 van chi dung lai ¢ viéc tra tir mQt cach thy dong, chua két hop
sdu cac phuong phap hoc tap khoa hoc hay cong nghé thong minh dé ning cao hiéu qua
tiép thu. Vi vy, viéc phat trién mot ung dung tir dién tiéng Nhat thong minh, tich hop
Al va phuong phép ghi nhé ngat quing sé giai quyét dung nhu cau thuc té, giup nguoi
dung khong chi tra ctru nhanh ma con ghi nhé 1au dai, hoc tap chu dong hon.

Ung dung nay sé& cung cip nén tang tra ciru tir vung, ap dung Al giup dich nguyén
cau theo ngit nghia ty nhién, khéc phuc tinh trang hiéu sai khi dich tirng tir roi rac. Nguoi
hoc khong con lo ngai vé viéc dich may cting nhic; thay vao d6, ban dich sé& gan giii va
chinh xac hon, hd tro ho tiép can ndi dung gdc mdt cach truc quan. Ngoai ra, bang viéc
tich hop cong nghé OCR (Optical Character Recognition), ngudi dung ¢ thé chup anh
vin ban tiéng Nhat tir sach, hay tai liéu bat ky, va ngay lap tirc nhan duoc ban dich, gitp
viéc hoc va tra ctru trd nén tién loi toi da.

Pé dam bao ngudi ding ghi nhé tir vung hiéu qua, tng dung dp dung hé thong
“Forgotten Spaced Repetition System” (FSRS) — mot phwong phap ghi nhé ngat quang
da dugc chiing minh vé mit khoa hoc gitp dua to vung vao by nhéd dai han. Hé théng
nay sé& tu dong tinh toan khoang cach 6n tap dua trén tan suat va két qua luyén tip, nhic
nhé ngudi hoc 6n lai ding thoi diém dé giam thiéu tinh trang “hoc trudc quén sau”.
Song song d6, ngudi ding ¢ thé ty tao va quan 1y bo thé tir vung c4 nhan héa, danh du
nhing tir kho, theo ddi tién do hoc tap va nhan goi y vé danh sach tir can on tap tiép theo
dua trén muc do ghi nhé va muc ti€u ¢4 nhan.



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAI HOC BACH KHOA DPoc 1ap - Tu do - Hanh phiic

KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Hoang Nguyén Nhat Minh S thé sinh vién: 102210361
Lép: 21ITCLC_NHAT2 Khoa: Cong ngh¢ thong tin ~ Nganh: CNTT Viét-Nhat

1.

Tén dé tai do dn:

Xay dwng website tir dién Viét Nhat c6 tng dung mo6 hinh Al dich thuét

Pé tai thuée dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién

Cdc s6 liéu va dir liéu ban dau:

Khong c6

Néi dung cdc phan thuyét minh va tinh todn:

Noi dung cac phan thuyét minh bao gdom:

- Téng quan dé tai: Gi6i thiéu téng quan, muc dich va y nghia cua dé tai, cong nghé, k¥ thuat,
cong cu dugc sir dung va nhirng két qua du kién dat duoc.

- Co s¢ Iy thuyét: Trinh bay nhing co s& Iy thuyét duge ap dung trong dé tai.

- Phan tich thiét ké hé théng: Phan tich cac yéu cau vé chiic ning va phi chirc ning cua hé
thdng va trién khai thiét ké hé thong thong qua cac biéu do thiét ké hé thong.

- Trién khai mé hinh va thuat toan: Trinh bay cac budc trién khai mé hinh va thuét toan trong
ung dung.

- Trién khai thyc té: Trinh bay moi truong trién khai va két qua thuc té dat duoc.

- Két luan va hudng phat trién: Panh gia két qua dat duoc, chua dat dugc va dua ra nhiing
dinh hudng phat trién thém trong twong lai.

- Tai li¢u tham khdo: Liét ké céac tai liéu tham khdo st dung trong dé tai.

Cdc ban vé, do thi ( ghi ré cdc logi va kich thirde bdan vé ):

Khong c6

Ho tén nguoi huwéng dan: ThS Nguyén Thé Xuan Ly

Ngay giao nhiém vu dé dn:

Ngay hoan thanh dé én:

Pa Nang, ngay — thang  nam 2025.

Truéng Bomon .......................... Nguoi hwéng dian

GVHD: ThS Nguyén Thé Xuén Ly
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LOI NOI PAU

Dé tai “Xay dung website tir dién Viét Nhat c6 tng dung mé hinh Al dich thuét”
1a két qua ctia qua trinh nd lyc va tim huyét ctia em trong thoi gian theo hoc tai Khoa
Cong nghé Thong tin — Trudng Pai hoc Bach khoa — Pai hoc Pa Ning. Pay ciing 1a dé
tai dd an tot nghiép cia em, danh ddu mot budce quan trong trong qua trinh hoan thién
chuong trinh dai hoc va tich lily kinh nghiém thuc tién. Thong qua viéc nghién ctru va
phat trién tmg dung ndy, em mong mudn déng goép phan nhoé bé cia minh vao viée tao
ra cong cu hd trg hoc tiéng Nhat hiéu qua hon, déng thoi cing cb va phat trién nhiing
kién thuc, k¥ ning da duoc hoc tap.

Em xin giri 161 tri an sdu sic dén Nha truong va quy thiy cb trong Khoa Cong nghé
Théng tin, nhimg nguoi di truyén dat cho em nhiing kién thitrc nén tang quy bau veé lap
trinh, tri tué nhan tao va thiét ké giao dién nguoi dung. Nhimg bai giang, budi hudng
dan thue hanh va céc budi trao doi chuyén mén véi thay ¢6 da gitip em dinh hinh tu duy,
phuong phap nghién ctru, ciing nhu cung cép cho em céc cong cu can thiét dé thuc hién
dé tai. Dic biét, em xin duoc bay to 1ong biét on chan thanh dén ThS. Nguyén Thé Xuan
Ly, ngudi d tan tim hudng dan, hd tro va gop ¥ ting budce trong qua trinh em phat trién
ung dung.

Trong qua trinh thyc hi¢n dé tai, chic chan s& khong tranh khéi nhitng han ché va
thiéu s6t nhat dinh. Em rat mong nhan dugc nhitng gop y, phan hoi tir thay co va ban be
dé c6 thé hoan thién hon vé mit tinh ning, giao dién va thuat toan. Em ciing hy vong
tmg dung ndy s& thuc sy hiru ich cho cong dong nguoi hoc tiéng Nhat, gop phan nang
cao hiéu qua ghi nhé va niang luc ngdn ngir. Cudi ciing, em xin kinh chiic quy thay co,
anh chi va cac ban strc khoe, hanh phuc va ngay cang git hai nhiéu thanh cong trong su
nghiép va cudc sdng. Tran trong!

Sinh vién thuc hién

Hoang Nguyén Nhat Minh

Vil



LOI CAM DOAN

Em xin cam doan:

1. Nbi dung trong d6 4n nay em thuc hién duéi su huéng dan truc tiép ctia ThS Nguyén
Thé Xuan Ly. Céc két qua trong do an déu duoc thuc hién trong qué trinh em dang
hoc tap tai Khoa Cong Nghé Thong Tin, trudng Pai hoc Bach Khoa Pa Nang.

2. Céhc tham khao dung trong d6 an déu duoc trich din rd rang tén tac gia, tén cong
trinh, thoi gian, dia diém cong bd, duoc kém véi dudng dan hop 16.

3. Néu c6 nhitng sao chép khong hop 18, vi pham quy ché dio tao, em xin chiu hoan

toan trach nhiém.

Pa Ning, ngay... ... thang......nam 2025

Sinh vién thuc hién

Hoang Nguyén Nhat Minh
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MO PAU

1. Giéi thiéu

Ung dung tir dién tiéng Nhat théng minh tich hop Al va phuong phap ghi nhé khoa
hoc 1a mot du an duoc thuc hién véi muc dich tao ra cong cu hd trg hoc va tra ciru ngdn
ngir hiéu qua hon, dap Gmg nhu cau ngay cang cao cia sinh vién, nhan vién vin phong
va nhirng ngudi dam mé tiéng Nhat. Trong bdi canh nén kinh té — vin hoa Nhat Ban
ngady cang siu rong, viéc nim virng tr vung, ciu trac cdu va kha ning dich chinh xac
tré thanh yéu t6 quan trong dé giao tiép va tiép can tai liéu gbc. Tuy nhién, cic Gmg dung
tir dién truyén thong van con han ché ¢ viéc chi tra nghia tir don 1¢, chua ch trong dén
ngit canh, chua két hop phuong phép hoc tip khoa hoc dé gitp ngudi dung ghi nhé tir

vung lau dai.

Dy 4n nay dugc xay dung nham giai quyét cac thach thirc trén thong qua viée tich
hop mo hinh dich AI gitp dich nguyén cau theo nglt nghia tu nhién, thay vi dich tirng
tir ro1i rac, gip nguoi dung hiéu ding va cam nhan dugc sic thai ngdn ngir. Ngoai ra,
tmg dung con hd trg tinh ning OCR (Optical Character Recognition), cho phép nguoi
dung chup anh van ban tiéng Nhat — tir sach, bao, va ngay 1ap tirc nhan dugc ban dich.

Nho vay, viéc tra ctru va tiép can ndi dung goc trd nén linh hoat va thuén tién hon.

Pé dam bao kha ning ghi nhé tir vung va 6n tap hiéu qua, tng dung ap dung hé
théng “Forgotten Spaced Repetition System” (FSRS) — mdt phuong phap ghi nhd ngit
quing d3 dugc ching minh gitp tdi wu héa qua trinh luu trir thong tin vao bd nhé dai
han. H¢ théng nay s& ty dong lén lich nhéc nhd 6n tap dua trén muc do ghi nh¢ thuc té
cua nguoi dung, giup tranh tinh trang “hoc trudc quén sau” va nang cao hi¢u qua hoc
tap. Déng thoi, nguoi dung co thé tu tao bo thé tir vung ca nhan hoa, danh dau tir kho,
theo ddi tién d6 hoc tap, nhan goi ¥ tir vung can 6n tap tiép theo dya trén két qua danh
gia muc do nho tur.

Em tin rang, v6i su két hop giira cong nghé AL OCR va phuong phap FSRS, tng
dung tir dién tiéng Nhat thong minh nay s& mang dén cho ngudi hoc mot méi trudng
hoc tap toan dién, linh hoat va hiéu qua. Thong qua tmg dung, em hy vong s& gop phan
tao ra cong cu hd tro dic luc, giip cong déng hoc tiéng Nhét nang cao trinh d6 nhanh

chong va bén viing.

2. Muc dich va y nghia dé tai
2.1. Muc dich
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Muc dich chinh cua tng dung tir dién tiéng Nhat théng minh 13 xay dung mot cong
cu hd trg tra ciru va hoc tir vung hiéu qua, dap Gmg nhu cau ngdy cang cao cta sinh vién,
ngudi di 1am va nhirng ai dam mé tiéng Nhat. Ung dung khéng chi don thudn cung cép
nghia cta tir ma con gitp nguodi dung hiéu dung ngit canh nhd mé hinh dich AI chuyén
nguyén cau theo ngit nghia tu nhién, gitp viée tiép can vin ban gdc tré nén chinh xac

va dé dang hon.

Bén canh d6, ing dung tich hop céng nghé OCR dé ngudi dung c6 thé chyup anh
vian ban tiéng Nhat va ngay lap tirc nhin duoc ban dich cung giai thich chi tiét. Tinh
ning nay gitip viéc tra ctru tién loi khi khong c6 sin tai liéu sb, tiét kiém thoi gian va hd
tro hoc tap linh hoat moi lic, moi noi.

Dé dam bao qué trinh ghi nhd tir vung lau dai, tng dung ap dung hé thong FSRS
(Forgotten Spaced Repetition System), tu dong 1én lich nhic nhé 6n tip dya trén kha
nang ghi nhé cua timg c4 nhan. Ngudi dung c6 thé tao bo thé tir vung ¢4 nhan hoa, danh
diu tir khé va theo dbi tién dd hoc; tir do, ung dung sé& dé xuat danh sach tir can 6n tap
tiép theo, gitip tdi wu hoa thoi gian 6n luyén va tranh tinh trang “hoc trude quén sau”.
2.2. Y nghia

Viéc tich hop Al dich ngit nghia vao tmg dung gitip chuyén d6i ciu tiéng Nhat sang
tiéng Viét (va nguoc lai) mdt cach tu nhién, chinh xac hon, han ché tinh trang “dich
climg” ting tir. Nho vay, nguoi dung d& dang nam bét duoc nodi dung va sic thai cta cu
gbc ma khong mat nhiéu thoi gian tra ctru ting thanh phan. Bén canh dé, thuit toan
FSRS (Forgotten Spaced Repetition System) dam bao mdi tir vung duoc lip lai theo
khoang thoi gian tdi wu, vira tranh hoc trudc quén sau, vira ting kha ning ghi nhd dai
han. Két hop hai cong nghé nay, tng dung khong chi 1a cong cu tra ctru don thudn ma
con hd trg ngudi hoc on tap hiéu qua, tiét kiém cong strc va tao dong luc duy tri viéc
hoc hang ngay.

3.  Cac buéec trién khai

Giai doan 1: Xay dung co s¢ dir li€u va cac biéu do lién quan dén deé tai, bao gom
viéc thiét ké cau trac co sé dir liéu cho cac thong tin vé tlr vieng, log review thé ghi nhé,

kanji va cac thong tin lién quan. Thiét ké giao dién ngwoi dung.

Giai doan 2: Xay dung giao dién nguoi dung va lap trinh cac chirc nang tra ctru tir
vwng, chirc nang ocr tai liéu, chirc nang detect giong ndi, chirc nang hoc thé theo

phuwong phép ghi nhé ngdt quang va cac chirc ning quan ly ngwoi dung khéc.

Giai doan 3: Tién hanh tim hiéu vé model training dich thuat ngon ngir Nhat-Viét

va Viét-Nhit. Chuln bi dit liéu training. Thwc hién training model va diéu chinh
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thong s6 dé dat dwoc model training t6t nhat. Ap dung model dich thuit xay dung

chirc nang dich cho rng dung.

4.

Giai doan 4: Viét bao céo va chay song song.

Cong nghé va ky thuat sir dung

Céc cong ngh¢ va k¥ thuat duogc sir dung

5.

Front-end: Reactls.

Back-end: ExpressJs.

Database: MongoDB.

Quan 1y ma ngudn: Git, Github.

Server Al: FastAPL.

Cong cu: Visual Studio Code, Postman.

Nhirng két qua dat dwoe du kién

5.1. Vé mat Iy thuyét

Hiéu duoc quy trinh phat trién va xay dung phan mém.

Van dung cac kién thire da duoc hoc ¢ truong va trong qua trinh thyc tap tot nghiép
dé phan tich va thiét ké mot hé thong.
Hiéu va thyc hién dugc cac budc vé thiét ké co so dit liéu, thiét ké API va giao

dién nguoi dung.

5.2. Vé mit ing dung

Xay dung tng dung tir dién tiéng Nhat thong minh: Ung dung duoc phat trién
nhim cung cip nén tang tra ciru va dich toan dién, sir dung mé hinh AI dé dich
nguyén cau theo ngit nghia tu nhién, giup ngudi dung hiéu dung hoan canh sir dung
tur.

Tich hop tinh ning OCR (Optical Character Recognition): Ngudi ding c6 thé
upload anh van ban tiéng Nhat va ngay lap tirc nhan dugc ban dich, phién am va
giai thich chi tiét, gitip tra ctru tién loi khi khong c6 sén tai liéu sd.

Ap dung hé théng FSRS dé 6n tap tir vung: Ung dung tu dong 1én lich nhic nhd
on tap dua trén muc do ghi nhd thuc té, tranh tinh trang “hoc trudc quén sau”.
Ngudi hoc ¢o thé tao bd thé tir ca nhan hoa, danh dau tir kho, theo ddi tién do va
nhan goi ¥ tir vung can 6n tap tiép theo.

Dé dang tra ctru thong tin va tién ich cho ngudi hoc: Giao dién than thién, cac chirc
nang tra nghia, dich cau, tao flashcards va theo doi tién trinh hoc tap déu duoc tich
hop tai mot noi. Nguoi dung chi can vai thao tac don gian dé truy cap va st dung

moi lic, moi noi.
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6.

Tang tinh minh bach va an toan cho nguoi ding: Ung dung hoat dong trén nén tang
on dinh, dam bao bao mat dir liéu c4 nhan va két qua hoc tap. Moi thong tin tra
cuu, ghi nhd va tién d6 6n tap déu dugce luu trir an toan, tao moi truong hoc tap
dang tin cay.

Noi dung db an

D06 an bao gobm ndi dung sau:

Mé dau - Gidi thiéu téng quan, myc dich va y nghia cua dé tai, cong nghé, ky
thuat, cong cu dugc st dung va nhirng két qua du kién dat duoc.

Chuwong 1: Co sé ly thuyét — Trinh bay nhiing co sé 1y thuyét dugc ap dung trong
de tai.

Chuwong 2: Cong cu phat trién — Trinh bay co sé 1y thuyét cac cong cu phat trién
duoc sir dung trong hé thong.

Chuwong 3: Phén tich thiét ké hé thong — Phan tich cac yéu cau vé chirc niang va
phi chirc ning cta hé thong va trién khai thiét ké hé thdng thong qua cac biéu do
thiét ké hé thong.

Chuong 4: Trién khai mé hinh va thuit toin - Trinh bay qua trinh trién khai
training mo hinh va sir dung thuéat toan trong trng dung.

Chuwong 5: Trién khai thue té - Trinh bay méi truong trién khai va két qua thuc
té dat duoc.

Két luan va hwéng phat trién — Panh gia két qua dat dugc, chua dat duoc va dua
ra nhitng dinh huéng phat trién thém trong twong lai.

Tai liéu tham khéo — Liét ké céc tai liéu tham khao str dung trong dé tai.
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CHUONG 1. CO SO LY THUYET

1.1. Téng quan vé mé hinh Transformer

Transformer 12 mét kién trac mang no-ron sau dugc gidi thi¢u 14n dau boi Vaswani
va cong su trong bai bao “Attention is All You Need” (2017), mo ra mot budce ngoat 16n
trong linh vyuc xtr Iy ngén ngit ty nhién (NLP). Khac véi cac mo hinh tudn tu trude do
nhu mang no-ron héi quy (RNNs), bao gdm ca Long Short-Term Memory (LSTM) vén
phu thudc vao viéc xur 1y dit liéu theo chudi tir dau dén cudi, Transformer hoan toan loai
b6 tinh tuan ty trong kién tric, thay vao d6 sir dung co ché self-attention dé xir 1y dir
liéu mét cach toan cuc, hiéu qua va song song hoa cao.

1.1.1. Vén dé ciia mé hinh tuin ty (RNN, LSTM)

Trong cac md hinh truyén thong nhu RNN hodc LSTM, dit liéu dau vao duoc xtr
1y theo tirng budc mot, tir trai sang phai. Cu thé, mdi tir trong cau chi dugc xir 1y sau khi
tir trude nd di duoc xu 1y xong. Piéu nay khién cho qué trinh huin luyén khong thé
song song hoa, vi mdi budc phu thudc vao budc trude d6. Mat khac, cdc mo hinh nay
con gip khé khan khi xtr 1y cdc quan hé dai han trong cau, vi du nhu mdi quan hé giita
chu nglr va dong tir cach xa nhau.

Vi dy, trong cau:
"The book that the professor assigned was very difficult.”

DPong tir "was" phai lién két diing v6i chu ngir "book", khong phai "professor”. Vi
RNN, thong tin nay dé bi md nhat do d6 dai cau ting.

1.1.2. Cach Transformer xir Iy toan cuc bang Self-Attention

Transformer xtr 1y dit liéu theo chudi nhung khong theo cach tudn tu, ma mdi tir
trong chudi s& dugc xtr Iy ciing luc véi tat ca cac tir khac. Diéu nay duoc thyc hién thong
qua co ché self-attention, noi ma mdi tir c6 thé nhin toan bd cau dé xac dinh xem minh
nén tap trung vao tir nao nhiéu hon.

Vi du, v6i ciu: "The animal didn't cross the street because it was too tired", dé hiéu
"it" 1a gi, md hinh can tap trung (attend) vao "animal". Co ché self-attention gitip mo
hinh 1am duoc diéu d6 bﬁng cach tinh toan mirc do lién két gitra "it" va tat ca cac tir khac
trong cau.

Viéc xur ly toan cuc nay con co thé thuc hién song song cho toan by cau nho vi¢ce
tat ca cac tir déu c6 thé tinh toan cung lic. Khac véi RNN von can doi tung budc mot,
Transformer cho phép tinh todn nhanh hon nhiéu, dic biét khi ap dung trén GPU/TPU.
1.1.3. Kién tric tong thé

C6t 161 cua transformer 13 attension mechanism (co ché tip trung), giup mé hinh
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tdp trung vao cac phan quan trong cua van ban dé dua ra du dodn chinh xac hon.

Transformer dugc cau trac thanh hai phan chinh la encoder va decoder.

Encoder: Encoder xtr ly dit li¢u dau vao (goi la "Source") va nén dir li€u vao vung
nhé hoac context ma Decoder c6 thé st dung sau do.
Decoder: Decoder nhan dau vao tir dau ra cua Encoder (goi 1a "Encoded input") két

hop vo1 mot chuoi dau vao khac (goi 1a "Target") dé€ tao ra chudi dau ra cuoi cung.

MGbi encoder va decoder déu bao gdm nhiéu 16p, mdi 16p chira cac thanh phan self-

attention va feed-forward neural networks. V& co ban, quy trinh hoat dong cua

Tranformer géom céc budc sau:

Buéc 1: Preprocessing (Tién xir 1y)

1.
2.

Tokenization: Dit liéu dau vao duogc bién doi thanh token.

Embedding: Bién token thanh vector. Mdi token dugc chuyén thanh mot vector.

3. Positional Encoding: Vi Transformer khong xir 1y tuan ty nén can mot cach dé hiéu

vi tri cia ting tir trong cau. Diéu nay duoc thuc hién thong qua positional encodings,
dugc cong truc tiép vao input embeddings. Cac positional encodings c6 thé dung cac

ham sin va cos voi budc song khac nhau dé moi vi tri c6 mot encoding duy nhat.

Budc 2: Encoder

Encoder bao gom nhiéu layer (16p) xép chdng 1én nhau (stack). Mdi layer c6 2

sublayer 1a Multi-Head Attention va Positionwise Feed-forward Neural Network
(FNN). Output cua 2 sublayer s& di qua mot 16p goi la Add & Norm.

Multi-Head Attention: Dt liéu dau vao dugc truyén vao nhiéu head dé tao mot tap
cac vector dau ra. Multi-head attention duoc thiét ké dé cho phép mé hinh xir 1y
thong tin dong thoi & cac khong gian (subspaces) khac nhau. Thay vi c6 mot module
attention duy nhat, mo hinh c6 nhiéu "heads", mdi head c6 thé tap trung vao céac
phan khac nhau cta dau vao.

Positionwise Feed-forward Neural Network (FNN): Cac vector dau ra cua
attention head duoc truyén qua positionwise feed-forward neural network (mang
than kinh chuyén tiép theo vi tri). Mdi head trong khéi c6 mot mang FNN riéng, cho
phép mé hinh hoc duogc cac biéu dién dya trén nhiéu khong gian (subspaces) khéc
nhau cua dit liéu. Muyc tiéu 1a tao mdt 16p biéu dién phi tuyén tinh (non-linear
representation) ctia dit liéu dau vao, giup mé hinh c6 kha ning hoc dugc cac mbi
quan hé phrc tap va phi tuyén tinh cua dir liéu.

Add & Norm: Bao gém hai buéc Add va Norm. Budc Add thém residual

connection (két ndi du) nham giam van dé vashing gradient (mét do ddc) trong céc
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deep network (mang sau). Ngay sau do, budéc Norm thuc hién layer normalization
(chuén ho4 16p) gitip 6n dinh qua trinh hudn luyén va giam sé luong giai doan can

thiét dé huan luyén.

Buwoe 3: Decoder

Tuong tu Encoder, Decoder ciing ¢6 2 sublayer va c¢6 thém 1 sublayer ¢ nam gitta

2 sublayer tén la Encode-decode Attention.

Masked Multi-Head Attention: La mot bién thé ctia Multi-Head Attention, hoat
dong twong tu Multi-Head Attention nhung c6 "mask" dé dam bao rang céc vi tri
trong output chi c6 thé tip trung vao cac tir truéc d6 ma khong "nhin thiy" cac tir
tiép theo (diéu ndy quan trong cho qué trinh dy dodn tir tiép theo).

Multi-Head Attention: Hoat dong giéng voi bude Encoder.

Encode-decode Attention: Trong Encode-decode Attention, truy van t6i tir dau ra
ctia 16p con Attention, con key va value toi tir dau ra ctia Encoder.

Positionwise Feed-forward Neural Network (FNN): Hoat dong giéng véi budc
Encoder.

Add & Norm: Hoat dong giéng véi budc Encoder.

Dau ra ctia Decoder thuong 1a mot chuoi cac vector. Moi vector tuong ting vaoi mot

tir trong chudi dau ra. Cac vector nay sau d6 duoc chuyén qua mot 16p tuyén tinh (linear

layer) va mot ham softmax dé tao ra mot phan phdi x4c sudt trén tat ca cac tir trong tir

dién. Sau cuing, tir c6 x4c suat cao nhat duge chon lam tir du doan tiép theo trong chudi.

Quy trinh nay lap lai cho mdi tir trong chudi dau ra, cho toi khi mo hinh du doén ra ky
tu két thiic cau hodc dat d6 dai ti da cho phép.
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Hinh 1 Kién trac Transformer

1.1.4. Co ché Attention va Multi-head Attention
Self-Attention hoat dong nhwr thé nao?

Gia su chuoi dau vao co cac tu: "The cat sat on the mat"
Do6i véi mdi tir, mo hinh tao ra 3 vector:

o Query (Q): dai dién cho cau hdi: "T6i nén tap trung vao tir nao?"
o Key (K): dai dién cho ni dung cua tung tir con lai.
o Value (V): thong tin cta tir d6 dé truyén di néu duogc cha y.

MBS hinh tinh diém attention bﬁng cach so sanh Q cua tur hién tai voi K cua tat ca
cac tir khac. Tir 6 mo hinh biét nén "chu y" vao tir ndo nhiéu hay it. Cudi cung, cac
diém attention ndy dugc dung dé tao td hop tuyén tinh ctia cac vector V tuong tng.

Vi du: Tir "sat" ¢6 thé cht y nhiéu hon dén "cat" dé hiéu ai 1a ngudi dang ngoi.
Multi-head Attention

Thay vi chi c6 mot cip Q-K-V duy nhét, Multi-head Attention tach khong gian
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biéu dién thanh nhiéu phan va thuc hién self-attention song song trén mdi phan nay.

Nho d6, mé hinh ¢6 thé hoc duoc nhiéu loai quan h¢ khéac nhau trong cung mét 16p
attention — chang han mot dau cha y ngit nghia, mot dau chd ¥ cdu tric cau, v.v.

1.1.5. Trién khai va tng dung

Transformer dugc huan luyén dau tién dé thuc hién nhiém vy dich may (machine
translation). Vi du, tir chudi dau vao tiéng B6 Pao Nha, mé hinh hoc cach sinh ra chudi
dau ra tiéng Anh. Sau d6, kién trac ndy duoc mé rong thanh cic mo hinh tién huan luyén
(pre-trained) nhu BERT, GPT, T5 va tham chi img dung trong thi giac may tinh nhu
Vision Transformer (ViT).

1.1.6. Uu diém
« Song song hoa hiéu qua: Khong can xt Iy tuan ty nhu RNN — ting toc do hudn luyén
10 rét.
 Nim bét ngir canh dai han t6t hon: attention c6 thé lién két tir bat ky vi tri nao v6i nhau.
+ Kha ning mo rong cao: D& dang ting s6 10p hodc sé dau attention.
* Paniang: Tuy bién thanh encoder-only (BERT), decoder-only (GPT), encoder-decoder
(TS).
1.1.7. Han ché

Du rat manh m&, Transformer van c6 nhirng han ché:
« Chi phi tinh todn cao: Attention c6 do phuc tap O(n”2) theo do dai chudi, giy
t6n tai nguyén véi dir liéu dai.
« Can nhiéu dir liéu huin luyén: Dé phat huy toan b sitc manh, mé hinh thudng
can luong 16n dit li¢u va GPU manh.
« Thiéu hiéu biét cAu tric: Khong tan dung thong tin ngit phap rd rang nhu cac
cay cu phap (parse tree).

1.2. Téng quan vé thuit toan FSRS

FSRS (Free Spaced Repetition Scheduler) 1a mét thuat toan 1ap lai cach quang
(spaced repetition) hién dai, duoc phat trién dé toi wu héa qua trinh ghi nhé 1au dai. Khac
vO1 cac thuat toan truyén théng nhu SM-2, FSRS dua trén mé hinh toan hoc vé tri nhé,
gitip du doan kha ning quén va diéu chinh lich 6n tdp mot cach linh hoat, ca nhin hoa
va hiéu qua hon.

1.2.1. Pwong cong quén va sir phing din qua méi lan Lip.

Pudng cong quén:
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Learning
+
® Ist 4th 6th Bth repetition

6 of memorization

lime in L?l._'rf'e

Hinh 2 Pudng cong quén va sy phing din qua timg lan gap lai.

Puong mau xanh biéu dién kha ning nhd lai chi mot 1an hoc ban dau (gan nhu ngay sau
khi hoc, kha ning nhé = 100%). Kha ning nay giam nhanh dan theo thoi gian — hién
tuong goi la “dudng cong quén”

Cac duong mau vang thé hién kha ndng nh¢ lai sau moi lan 1ap lai:

« MGJi lan 6n (diém “dinh” trén d thi), kha ning nhé lai duoc phuc hdi 1én
gan 100%.
« Sau d6, duong cong tré nén phang hon, nghia 13 téc do quén cham di sau
mbi 14n on .
Y nghia:
« MGJi lan hoc lai, kha ning nhé lai duoc cung cb k§ hon.

« Khoang thoi gian 6n lai (gitra cac 1an xudt hién “dinh”) c6 thé kéo dai hon, chi
phi hoc thap hon, nhung van dam bao retention cao.

Sw phing din qua m&i lan Lip lai (hiéu @ng cia spaced repetition):

e Nhiéu duong cong sau moi 1an on dan thu nhoé d6 doc (duong “phang dan”) .

e Sau mdi lan 6n, ban khong chi nam trén dinh ma con duoc “neo” & vi tri cao hon
so voi lan trude, the hién qua dudong cong dich 1én.

Két qua thyc té:

e Sau mdt lan 6n, ban c6 thé 6n lai v&i khodng thoi gian dai hon so voi lan
trudc.
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e Sy day dic ban dau (1ap lai sau 1-2 ngay) giup cung cd, sau d6 mdi lan cach
xa hon (5 ngay, 10 ngay, 30 ngay...), duy tri retention lau dai.

1.2.2. Nguyén ly hoat dong ctia FSRS va ap dung vao duwong cong quén.
Mo hinh DSR gdm ba thanh phéan co ban:

1. Difficulty (D) — D6 kho cua thé (flashcard). Thé cang kho thi cAn nhiéu 1an 6n
hon.

2. Stability (S) — D6 bén cia tri nh. P bén cao nghia 1a thong tin dwoc luu gitt
lau hon.

3. Retrievability (R) — Xéc suat nhd lai thé tai thoi diém on.
Thuét toan FSRS sir dung mé hinh DSR dé:
1. Tinh “Stability” (S) hién tai dua trén lich sir 6n va phan hoi ctia nguoi dung.

2. Du doan thoi diém 6n ké tiép sao cho kha ning nhé (Retrievability) dat muc tiéu,
vi du ~90%.

3. Cap nhat “Stability” tiép dé duong cong quén ngay cang phang hon.
Vi du:
o Lan dau: S nho — duong quén doc — on sém (1-2 ngay).
o Sau vai lan 6n: S 16n hon — duong quén phang — 6n cach ngay dai hon (5-10
ngay...).
Quy trinh FSRS gom cac bwéc:
1. DPanh gid khi 6n: Nguoi dung ty danh gid mirc d nhd lai cia thé theo 4 muc:
o Again (0): Quén hoan toan.
o Hard (1): Kho nhé.
o Good (2): Nh¢ vira phai.
o Easy (3): Nh6 rat dé.
2. Cap nhat thong s6: Duya trén phan hoi, thuat toan diéu chinh:
o “Stability” theo cong thirc cdp nhat.
o “Difficulty” theo mirc d§ danh gia.
3. Tinh ngay on tiép theo: Chon khoang thoi gian t,,,,¢ sao cho

R(t,ext) = R* (R*: Kha nang nhé lai mong muon)
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Suy ra khoang thoi gian:

thext = —Snew - In (RY)

4. Ap dung fuzzing (ty chon): Thém nhiéu nhé vao dé tranh tap trung 6n qua nhiéu
thé cung luc.
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CHUONG 2. CONG CU PHAT TRIEN

2.1. Tong quan vé ReactJs

Hinh 3 Logo cua ReacJS

ReactJS 1a thu vién JavaScript duoc sir dung dé xay dung cac thanh phan UI ¢ thé
tai str dung. React duogc str dung tai Facebook trong production, va instagram duoc viét
hoan toan trén React.

Mot trong nhitng diém hap din ctia React 13 thu vién ndy khong chi hoat dong trén
phia client, ma con dugc render trén server va co thé két ndi v6i nhau. React so sanh su
thay doi giita cac gia tri cua lan render nay véi lan render trudc va cap nhat it thay doi
nhat trén DOM. React ciing c6 thé hién thi trén may chi bang Node va n6 c¢6 thé cung
cap nang luong cho cac ung dung gc bang React Native.

React]S c6 nhiéu tinh ning hitu ich cho viéc phat trién Gtng dung web, bao gom:

- Components: React]S cho phép phat trién ung dung web theo md hinh
component. Cac component 13 cac phan ttr UI doc 14p c6 thé duoc tai st dung trong
nhiéu phan khac nhau cta g dung.

- Virtual DOM: ReactJS sir dung Virtual DOM dé t6i vu héa hiéu suit cua tng
dung. Virtual DOM Ia mét ban sao cua DOM dugc luu trit trong bo nhd va duogc
cap nhat mot cach nhanh chéng khi c6 thay doi, giup ting téc do va hiéu suit cia
ung dung.

- JSX: JSX 12 mot ngdn ngit 1ap trinh phan biét duoc sir dung trong React]S dé mo
ta cac thanh phan UL JSX két hgp HTML va JavaScript, gitip cho viéc viét ma dé
hiéu va dé bao tri hon.

- State va Props: ReactJS cho phép quan 1y trang thai cta cac thanh phan Ul thong

qua State va Props. State 13 trang thai ctia mot thanh phan duoc quan 1y béi no
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chinh, trong khi Props 1a c4c gia tri dugc truyén vao tir bén ngoai dé tiry chinh hodc
diéu khién hanh vi cia mot thanh phan.

- Hb tro t6t cho SEO: ReactJS hd tro tot cho viée tdi vu hoa SEO. Vi céc thu vién
nhu React Helmet, cac nha phat trién c6 thé quan Iy cac phan tir meta va title cho
ting trang web, giup ting kha ning tim kiém va ting cuong trai nghiém ngudi
dung.

- HG tro da nén tang: React]S khong chi duoc sir dung dé phat trién tng dung web,
ma con duoc str dung dé phat trién img dung di dong voi React Native. Sir dung
React Native, cac nha phat trién c6 thé xay dung tmg dung di dong cho ca iOS va
Android st dung ciing mot ma ngudn.

- Redux: Redux 1a mdt thu vién quan 1y trang thai cho cac ing dung ReactJS. No
gitip quan 1y trang thai cua tng dung mot cach chinh xac va dé dang, dong thoi

gitp tang tinh linh hoat va kha nang mé rong ctia tng dung.

2.2. Tong quan vé ExpressJS

EXPRESS

JS

Hinh 4 Logo cua ExpressJS

Express.js 1a mdt framework web nhe, linh hoat va manh m€ danh cho nén tang Node.js,
duogc str dung rong rai dé xay dung cac ing dung backend, dic biét 1a cac RESTful API.
Trong d¢é tai “X4ay dung website tir dién Viét Nhat c6 tng dung mé hinh Al dich thuat”,
Express.js dugc chon 1am server chinh dé xir Iy cac yéu cdu tir phia client, quan 1y ludng
dir liéu va két ndi v6i co so dir liéu. Dudi day 1 nhitng diém ndi bat ciia Express.js:
- Kién tric toi gian, tap trung vao middleware & routing:
o Express.js cung cap hé thong middleware linh hoat, cho phép xir 1y
tudn ty nhiéu chirc nang (nhu xac thuc, phan tich body, logging...)
trude khi dén budc xur 1y chinh.

o Co ché routing ctia Express gitp dinh nghia rd rang cac endpoint (vi
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du: GET /api/v1/translate....) va d& dang t6 chirc mi ngudn theo tirng
module.
- Xay dung RESTful API nhanh chéng va hi¢u qua:

o Vi ca phap don gian (app.get(), app.post(), app.put(), app.delete()),
lap trinh vién cé thé thiét 1ap céac route phuc vu nhu cAu tra clru tir
vung, dich cau, thém thé hoc, quan 1y nguoi dung... mot cach gon
nhe.

o Express.js hd tro tot viéc xir Iy JSON, cho phép client giri va nhan
dir liéu ¢ dinh dang tiéu chuan, rat phu hop khi tich hop véi frontend
React/Vue hodc cac trng dung di dong.

- Kha nang mé rong linh hoat:
o Bang cach sir dung middleware, Gng dung c6 thé dé dang tich hop
c4c tinh ning bd sung:

= CORS (Cross-Origin Resource Sharing) dé cho phép truy cap
tir client tai cac domain khac nhau.

= Body-parser hoic tinh ning tich hop sén ctia Express dé phan
tich payload JSON, form data, file upload.

= Helmet d¢ thiét 1ap cac header bao mat co ban, giup chong
mot s6 tin cong phd bién (clickjacking, XSS, MIME
sniffing...).

o Viéc thém moi hodc thay thé middleware, route cling rat don gian,
gitip tmg dung c6 thé mé rong chic ning (vi du: logging, rate
limiting, caching) ma khong lam anh hudéng dén cu trac hién tai.

- Tich hop dé dang véi cac hé quan tri co sé dir lidu:

o Express.js khong b6 budc vao mét co s dir liéu cu thé, co thé su
dung song song V&1 MongoDB  (qua  Mongoose),
MySQL/PostgreSQL (qua Sequelize hodc Knex.js), hodc bat ky hé
quan tri nao khac. Trong dé tai, tuy theo dac thu luu trir (tr vung, lich
st dich, tién d6 6n tap), nhom cod thé lya chon MongoDB dé luu trix
linh hoat dang document, hoac MySQL/PostgreSQL néu can quan hé
chat ché gitra cac bang.

o Nho tinh moé-dun, phan data access layer (DAL) ciing duoc tach
riéng, giup dé dang thay d6i hodc nang cip co s¢ dir liu ma khong
phai viét lai toan b logic server.

- Hiéu niing cao va cong dong hd tro 16m:

o Vi chay trén Node.js, Express.js thira huong co ché non-blocking
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1/0, phu hop dé xir Iy nhiéu yéu cau dong thoi, dic biét khi goi cac
dich vu AI/ML (vi du API dich Al, OCR) hay thuc hién cac thao tac
I/0 vao co s¢ dir liéu.

o Hé sinh thai npm phong phii cho phép bd sung hang loat thu vién hd
tro (vi du: multer cho upload hinh dnh, jsonwebtoken cho xac thuc
token, express-validator cho viéc validate input...).

o Cong dong Node.js/Express.js 16n manh, nhiéu plugin va tai liéu
tham khao, gitip qua trinh xay dung va g& 15i tré nén thuén tién hon.

- HO tro trién khai va mé rong trén dam may:

o Express.js twong thich tét v6i cac dich vu ddam may nhu Heroku,
AWS Elastic Beanstalk, Google Cloud Run... Viéc dong goi tng
dung trong Docker hodc tich hgp CI/CD pipeline ciing rat d& dang
nhd ciu trac gon gang cua tmg dung Express.

o Nho @6, khi tmg dung tir dién tiéng Nhat phat trién 16n hon, can tach
microservices (chiang han service riéng cho OCR, service riéng cho
quan 1y tir vung), Express.js van c6 thé dam nhan vai trd gateway

hodc tirng microservice doc lap.

Tom lai, Express.js 1a Iua chon 1y tuwdng cho server backend trong du 4n ctia em vi tinh
nhe nhang, d& ciu hinh va kha ning mé rong cao. Vi Express.js, viéc xdy dung céac
endpoint phuc vu tra ctru, dich cau, OCR va quan ly thé hoc duogc trién khai nhanh
chong, gitp tap trung phat trién cac logic AI/FSRS c6t 16i ma khong phai lo ling nhiéu
vé cau hinh phtrc tap hay gi6i han framework.

2.3. Tong quan vé FastAPI

O FastAPI

Hinh 5 FastAPI

FastAPI 1a mot framework web hién dai, nhanh va hi€u qua danh cho Python, dugc
thiét ké dé xay dung cac API RESTful véi hiéu suét cao, tuong duong véi Node.js va
Go. FastAPI dugc xay dung trén nén tang cua Starlette (xir Iy web) va Pydantic (xu 1y
dir ligu), hd trg manh mé tinh ning type hints ciia Python 3.6+ nham ty dong kiém tra,
xac thuc dir li€u va sinh tai li¢u API mdt cach truc quan.
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Trong du 4n xdy dyung tng dung tir dién tiéng Nhat thong minh, FastAPI duoc lya
chon dé xay dung backend vi su gon nhe, d& phat trién, dé bao tri, ddng thoi mang lai

hiéu nang cao va kha nang moé rong tot cho cac ing dung web hién dai.

Uu diém ciia FastAPI

Hiéu niing cao: FastAPI dugc t6i uu hoa véi uvicorn (ASGI server) va c6
hiéu suit xir 1y yéu ciu twong dwong voi cac framework téc d6 cao nhur
Node.js hay Go.

Tu ddng sinh tai liéu API: Véi sy ho tro cia OpenAPI va Swagger U,
FastAPI tu dong sinh tai licu RESTful API tryc quan tai cac endpoint nhu
/docs va /redoc. Diéu nay gitip 14p trinh vién dé dang kiém thtr va kiém soat
APL

Tich hop Pydantic dé kiém tra dir liéu: FastAPI sir dung Pydantic dé xac
thuc dau vao va dam bao dir liéu dung dinh dang. Piéu nay 1am giam 15i
runtime va tang do an toan khi xur ly dir li€u.

H§ tro async/await: Framework hd tro diy du lap trinh bat dong bd
(asynchronous) gitip t6i wu hoa hiéu suat va kha ning xur 1y dong thoi nhiéu
yéu cau mot cach hiéu qua.

Type hints ré rang: St dung type hints ctia Python gitp viét mi rd rang,
dé hiéu va tan dung t6t IDE nhu VSCode dé goi ¥ va kiém tra 13i.

D@ trién khai microservices: Nho su don gian va hiéu qua, FastAPI rat phu
hop dé xay dung cac hé thong microservices nho gon hoic lam backend cho
cac frontend SPA (Single Page Applications).

Ung dung trong dé tai

Trong d¢é tai nay, FastAPI dong vai tro 1a backend cho cac tac vu load model cho
g dung. Mot s chire ning chinh sir dung FastAPI gom:

Nhan dién chit kanji trén mdi nét chit ma nguoi dung vé gitip ngudi ding
tra ctru chir kanji nhanh chéng.

Detect giong ndi clia nguoi dung va chuyén thanh van ban.

Str dung model dich thuat va tra vé ban dich realtime, chinh xac cho nguoi
dung.

2.4. Toéng quan vé MongoDB
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0 MongoDB

Hinh 6 Logo MongoDB

MongoDB 1a hé¢ quan tri co s& dir 1iéu NoSQL ma nguén mo, Iuu trir dir liéu theo
dang tai liéu (document) thay vi bang (table) nhu hé quan tri quan h¢ (RDBMS). Dit li¢u
trong MongoDB duoc luu duéi dinh dang BSON (Binary JSON), gitip hd trg linh hoat
ciu trac dir liéu va mé rong dé dang. Thay vi ¢ dinh cac bang va cot, MongoDB sir
dung céc collection (tap hop cac document), trong d6 mdi document 1a mot d6i twong
JSON c6 thé chtra cac truong (field) da dang, bao gdm cac mang (array) va ddi tuong

16ng nhau (embedded document).

MongoDB hoat dong theo kién tric may chu—may khach twong tu nhu céc hé
quan tri khac. M4y chu MongoDB (mongod) chiu trach nhiém luu trit, xtr Iy truy van va
quan ly dir liéu. Cac ung dung hoac cong cu quan tri (mongo shell, MongoDB Compeass,
hoic driver ngon ngit) két ndi téi mongod qua giao thirc mang dé thuc hién céc thao tac
CRUD (Create, Read, Update, Delete). May chii MongoDB c6 thé trién khai trén mot
may chul doc 1ap hoic trong cum cluster, hd tro réplica set (sao chép dir liéu) va sharding
(phan manh) dé tang tinh sin sang va kha ning mo rong.

Uu diém ciia MongoDB:

- Mo hinh dir liéu linh hoat (Schema-less): Mdi document ¢ thé ¢ cau trac khac
nhau, khong can dinh nghia sn schema. Diéu nay cho phép tng dung dé thay doi,
mo rong nhanh chong khi yéu cau dir liéu phat trién theo thoi gian.

- Hiéu suét cao véi dir liéu phi chu tric: Vi dir liéu duge luu dudi dang BSON,
truy van document thudng nhanh va giam thiéu viéc join phirc tap. MongoDB tan
dung bo nhé RAM dé cache dir liéu nong (working set), gitp ting téc do doc/ghi.

- Dé dang mé& rong ngang (Horizontal Scalability): Véi sharding, dit liéu duoc
phan tan (partition) trén nhiéu shard, mdi shard 1a mét replica set. Architecture nay
giup xur ly luwong 16n dit lidu va luu lugng truy cdp ma khong lam gidm hiéu nang.

- HJ trg cac tinh ning NoSQL tién tién:

o Replica Set: Ty dong sao chép dir li€u gilta cac node, dam bao tinh

san sang va du phong khi c6 su co.
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o Sharding: Phan manh dit 1i€u theo key chuyén biét, cho phép mé rong
cluster linh hoat khi khéi luong dir li¢u tang.

« Aggregation Framework: Bo cong cu manh m& dé xt 1y, bién ddi va
tong hop dit liéu ngay trong co so dir lidu.

« Full-Text Search & Geospatial Queries: Ho tro tim kiém van ban
day du va truy van khong gian dja Iy, pht hop véi nhiéu tng dung hién
dai.

H¢ sinh thai phong phi: MongoDB cung cép cac driver chinh thirc cho nhiéu
ngdn nglt (Node.js, Java, Python, Go, v.v.), cac cong cu quan tri nhu MongoDB
Compass, Atlas (dich vu quan Iy cloud), giup viéc phét trién va trién khai trd nén
don gian.

Trién khai trén ddm miy va on-premises: Ngudi ding c6 thé cai dat MongoDB
trén server riéng, hoac st dung MongoDB Atlas — dich vu DBaaS trén AWS,
Google Cloud, Azure—dé tdn hudng tinh ning ty dong sao luu, update va giam

sat.
Nhuwge diém ciia MongoDB

Khong c6 schema rang budc (Schema-less) c6 thé gy réi: Du linh hoat, viéc
khong dinh nghia schema ctng nhic ciing dé dan dén dir liéu khong dong nhat,
kho khin trong viéc kiém soat va validate. Can ap dung validation tai cap do ung
dung hoic schema validation cia MongoDB dé bao dam tinh nhat quan.

Tinh nhit quén dir liéu (Consistency): Trong mo hinh phan tdn, MongoDB uu
tién tinh sin sang va phan vung (availability & partition tolerance), d6i khi phai
danh d6i tinh nhat quan manh (strong consistency). Khi thuc hién ghi chép trén
replica set, c6 do tré giita cac node, dan dén truong hop doc dir licu “1di thoi”
(eventual consistency).

Han ché trong giao dich (Transaction): Phién ban trudc MongoDB 4.0 khong hd
trg giao dich da document (multi-document transaction). Ké tir MongoDB 4.0+, d
bd sung kha ning transaction ACID xuyén collection, nhung hiéu suét c6 thé kém
hon so v6i RDBMS truyén thong khi xtr Iy cac giao dich phtc tap.

Quan 1y bd nhé va 6 dia: Vi luu trit dudi dang BSON (Binary JSON), kich thuéc
dir liéu thuong 16n hon so v6i dinh dang nhi phén riéng cia RDBMS. Cén can nhéc
c4u hinh b nhé RAM du 16n dé gitr working set, tranh truong hop thrashing (d6i
trang lién tuc) lam gidm hi¢u ndng.

Chi phi van hanh c6 thé cao: Khi mé rong cluster sharded v6i nhiéu replica set,

s& phat sinh chi phi ha tang dang ké. Néu st dung MongoDB Atlas, chi phi dich vu
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cloud ciing can tinh toan cho pht hop véi nhu ciu luu trit va bing thong.

Tom lai, v6i loi thé vé mé hinh document-oriented, kha ning mé rong d& dang va tich
hop tét cung Node.js, MongoDB 13 giai phap co sé dir liéu phu hop cho Gng dung tir
dién tiéng Nhat thong minh, dap tng yéu cau linh hoat, hiéu ning cao va sin sang phat

trién trong tuwong lai.

2.5. Téng quan vé Nginx

Nginx 1a mot web server manh mé ma ngudn mo. Nginx st dung kién trac don
ludng, hudng su kién vi thé n6 hiéu qua hon Apache server. N6 ciing c6 thé 1am nhimng
thir quan trong khéac, chang han nhu load balancing, HTTP caching, hay sir dung nhu
mot reverse proxy. Nginx 13 kién thirc khong thé thiéu dbi véi mot web developer,
system administrator hay devops.

=il
Y S
"""'# \:J
@

Hinh 7 Nginx
Nhiing tinh nang ctia may chu HTTP Nginx:
- C6 kha nang xir 1y hon 10.000 két ndi cing lic v6i bo nhd thap;
- Phuc vu tap tin tinh (static files) va 1ap chi muc tap tin;

- Tang tdc reverse proxy bang bd nhd dém (cache), cin bang tai don gian va kha
nang chiu 16i;

- HO tro tang tdc v6i bo nhd dém cua FastCGIL, uWSGI, SCGI va cac may chu
memcached;

- HO tro ma hoa SSL va TLS;

- Cau hinh cta Nginx vo cting linh hoat gitip Iuru lai nhat ky truy van mot cach dang;
- Nginx c6 kha nang chuyén hudng 16i 3XX-5XX;

- Rewrite URL c6 thé sir dung expression;

- Nginx gitp gi6i han s6 két ndi dong thoi ciing nhu truy vén tir 1 dia chi;

- Nginx c6 kha nang nhing ma PERL mot cach dé dang;
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- Nginx c6 thé hd tro va twong thich hoan toan voi IPv6;

- Nginx c6 thé hd tro cho websockets;

- Nginx hd trg truyén tai cac file FLV va MP4.

2.6. Toéng quan vé Docker

docker

Hinh 8 Docker

Docker 1a mot nén tang ma ngudn mé dung dé phat trién, van chuyén va chay cic tmg
dung. Docker cho phép ban tach img dung ra khoi co so ha tang, gitp viéc phan phdi
phén mém tré nén nhanh choéng va linh hoat hon. V&1 Docker, ban ¢c6 thé quan 1y co s&
ha tang twong ty nhu cach ban quan 1y mé ngudn cua tng dung. Bing cach tan dung cac
phuong phap van chuyén, kiém thir va trién khai ma ma Docker cung cép, ban cé thé
giam dang ké do tré giita giai doan phat trién va dwa ma vao moi truong san xuét.
Container (hay vung chira) cung cap méi trudng nhe, nhat quan bao gom tng dung va
toan bo cac phén phu thudc can thiét dé chay tng dung do.

bac trung co ban cua Docker:

* Consistency - Tinh nhat quan: Loai bo cac van dé kiéu "nd chay dugc trén may
ctia toi" bang cach dam bao maéi trudng phat trién dong nhat. Tt ca 1ap trinh vién
déu str dung cuing mot méi trudng, gitip du 4n chay 6n dinh va dé tai tao.

* Isolation - Tinh co 1ap, doc l1ap: Mdi container hoat dong doc lap véi cac ung
dung khac, giup ngin ngira xung dot phan mém va dam bao méi trudng riéng biét
cho tung rng dung.

e Portability - Tinh di dong, linh déng: Cac container c6 thé chay trén bt ky hé
théng nao hd trg Docker, bit ké nén tang co sé ha ting bén dudi la gi (Windows,
macOS, Linux, may that hay may 4o).

e Efficiency - Tinh hiéu qua: Cac container chia sé nhan h¢ diéu hanh may chu,
gidm chi phi tai nguyén.
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2.7. Dich vu EC2 trén di€n toan dim may AWS

Amazon
EC2

Hinh 9 Elastic Compute Cloud — Amazon EC2

Elastic Compute Cloud — Amazon EC2 1a mét dich vu cung cap méy chu ao trén nén

tang dién todn dam may do Amazon Web Services phat trién. EC2 cho phép nguoi ding

d¢ dang tao, cau hinh va van hanh cac may chu 4o (instances) voi nhiéu hé diéu hanh,

cAu hinh phan ctmg va phan mém khac nhau tiry theo nhu cdu str dung.

Céc tinh nang chinh cua EC2:

Tuy chinh linh hoat: Ngudi ding c6 thé Iya chon loai may chi phu hop véi nhu
cau vé CPU, bd nhé, dung luong luu trit, va mang.

Kha ning m& rong: EC2 hd trg auto-scaling, gitip tu dong ting hodc giam sd
lugng may chi khi luu lugng thay doi.

Bao mat: EC2 hd trg ciu hinh firewall thong qua Security Groups va cac tinh
nang bao mat mang khéac nhu Virtual Private Cloud (VPC).

Tich hgp manh mé: EC2 co6 thé tich hop voi cac dich vu khac cia AWS nhu S3,
RDS, CloudWatch, IAM,... dé xdy dung hé théng hoan chinh.

Thanh toan linh hoat: Nguoi dung chi phai tra phi cho thoi gian thuc té sir dung
tai nguyén.

Viéc st dung EC2 gitip dam bao riang hé théng c6 hiéu suit 6n dinh, d& mé rong va co
thé tly chinh linh hoat dé phuc vu s6 lugng ngudi dung 1én ma van dam béo tinh bao
mat va hi¢u qua van hanh.
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CHUONG 3.  PHAN TiCH THIET KE HE THONG

3.1. CAc tic nhén chinh ciia hé thong

Trang web duoc xay dung bao gdm 3 tac nhan chinh hoat dong:

- Quan tri vién
- Nguoi dung
- Khach

Q O

A A

Cuan tri vién Ngwdi ding Khach

Hinh 10 Céc tac nhan trong hé thong

Tén tac nhan

Chtrc nang chinh

Quan tri vién

Thém, stra x04 tir vung va han tu

Xem danh sach nguoi dung, chi tiét nguoi dung.
Xem biéu do dir li¢u nguoi dung, tir vung va han
tuw

Nguoi dung

Quan ly tai khoan

Quan ly dugc bd thé va thé ghi nhé

Hoc tir vung, han tu

Xem bang thong ké hoc tap

Tim kiém tir vung han tu

Xem lich st tim kiém

Dich tur tiéng Nhat sang Viét hodc Viét sang Nhat
tir cAu vin ban ngin hodc 13 tir hinh anh

Khach

Tim kiém tir vung hén tu

Xem lich sir tim kiém

Dich tur tiéng Nhat sang Viét hodc Viét sang Nhat
tir cAu vin ban ngan hodc 13 tir hinh anh

Béng 1 Cac chirc nang chinh cua hé thong

3.2. Bieu do usecase

3.2.1. Biéu d0 usecase tong quan
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Hinh 11 Biéu d6 usecase tong quan
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3.2.2. Biéu d0 usecase phan ri

Usecase “Khéch™
Diing nhip

Dsateect giong ndi thanh vin bin
PR
COCR hinh &nd thénh win ban

g _

W& va nhan dign chir kanji

Hinh 12 Biéu d6 usecase phan ra theo “Khach”
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|
Usecaese “MNgarm diing

agrings-"""
- -

Ngurid thing ,m:g,.u_

Thiing kil b thé

=

.-::-"".m"d' ;

Hinh 13 Biéu d6 usecase phan ra theo “Ngudi ding”
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Hinh 14 Bi€u d6 usecase phan ra theo “Quan tri vién”

3.3. Pic ta biéu dd usecase
3.3.1. Tra tir

Ma Usecase: UC-01
Tén Usecase: Tra tu
Mo ta: Tra curu tir vung hoac han tu
Tac nhan: Khach, nguoi dung
Tién diéu kién: Chua hoic di dang nhap vao hé thong, truy cap vao giao dién chinh
va 4n thanh tim kiém
Héu diéu kién: Hé thong hién thi thong tin két qua tim kiém twong tng
Luf“)ng sw kién chinh

Tac nhan H¢é thong
1.Chon giao dién chinh
2.Chon vao thanh tim kiém
3.Nhip tir mudn tim kiém

4.Hién thi danh sach két qua tim kiém
Luong sw kién thay thé

3.1.V& chir kanji mudn tim kiém

3.2. Ghi 4m tir/cAu mudn tim kiém

4.1.Hién thi thong bao khong tim thay
két qua
Béang 2 Dac ta usecase tra tu
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3.3.2. Dich cau

Ma Usecase: UC-02
Tén Usecase: Dich cau
M@ ta: Dich doan van ban ngan, vin ban ngan trong hinh anh, vin ban ngan tir
giong ndi ghi am, tir tleng Viét sang tleng Nhat.
Tac nhan: Khach, ngudi dung
Tién diéu kién: Chua hoic di dang nhip vao hé thdng, truy cip vao giao dién dich
Hau diéu kién: Hé thong tra vé két qua dich ciia cau

Luﬁng sw kién chinh

Tac nhan Hé thong

1.Chon vao giao dién dich
2.Chon ngdn ngtr Nhat dich sang Viét
3.Nhéap doan vin ban ngén can dich
4.An vao nit “Dich”

5.Sinh ra van ban dich
Luong sy kién thay thé

2.1.Chon ngon ngitr Vi€t sang Nhat

3.1.Chon hinh anh chira vin ban can dich

3.2. Ghi 4m giong ndi ra vin ban can

dich

Bang 3 Dac ta usecase dich cau

3.3.3. Xem lich sir tra tir

Ma Usecase: UC-03
Tén Usecase: Xem lich sir tra tir
Mo ta: Xem lich su tra tur theo héan ty va tir vung
Téac nhian: Khach hang, ngudi dung
Tién diéu kién: Chua hoic di ding nhap vao hé thong, truy cap vao trang giao dién
chinh hodc trang giao dién dich hoac nhén vao thanh tim kiém
HAu diéu kién: Hién thi danh sach lich st
Lu(“)ng sw kién chinh

Tac nhan Hé thong
1.Chon giao dién chinh hodc giao dién
dich hodc nhin vao thanh tim kiém.

2.Hién thi ra lich st tim kiém
Béng 4 Dac ta usecase xem lich st tra tur
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3.3.4. Dang nhap

Ma Usecase: UC-4
Tén Usecase: Dang nhap
M ta: Diang nhap vao hé théng
Tac nhan: Khach, Quan tri vién
Tién diéu kién: D3 co tai khoan cua hé thong
Hau diéu kién: Ding nhip vao hé thong
Luﬁng sw kién chinh

Tac nhan Hé thong
1.Chon vao nut “DPang nhap”
2.Nhap thong tin email
3. Nhép thong tin mat khau
4.Chon nut “Pang nhap”

5.Hé thong hién thi thong bao “Pang
nhap thanh cong” va hién thi giao dién
Luong sy kién thay thé

5.1.Hé théng hién thi théng bao”Email
hoic mat khau khong ding”

5.2.Heé thong hién thi thong bao”Mot
email da dugc gui dén tai khoan cua ban,
vui long xac thuc”

Bang 5 Dac ta usecase dang nhap

3.3.5. Dang ky

Ma Usecase: UC-5
Tén Usecase: Dang ky
Mo ta: Pang ky
Tac nhan: Khéach
Tién diéu kién: Chua c6 tai khoan ciia hé thong.
Hau diéu kién: Thém thong tin tai khoan ctia ngudi ding vio hé thong
Luong sv kién chinh

Tac nhan Hé thong
1.Chon vao nut “Pang ky”
2.Nhép email
3.Nhap mat khau
4. Nhép xac nhan mat khau
5.Nhan vao nat “Ding ky”

6.H¢ thong hién thi thong bao thanh
cong, h¢ thong giri duong link x4c thyc
vao email dang ky.

7.Nhan vao dudng link xac thyc dé xac
thuc tai khoan.

8.Hé thong hién thi giao dién trang chu
Luong su kién thay the
| 6.1.Hé thdng hién thi thong béo “Email
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d3 ton tai, vui 10ng ding ky véi email
khac!”

Béang 6. Dic t4 usecase dang ky

3.3.6. Quén mit khau

Ma Usecase: UC-06
Tén Usecase: Quén mat khau
M ta: Quén mat khiu
Tac nhan: Khéach hang
Tién diéu kién: C6 tai khoan cua hé thong, truy cip vao giao dién “ding nhip”
Héu diéu kién: Cap nhat théng tin tai khoan ctia ngudi dung vao hé thong
Ludng su kién chinh

Tac nhan Hé thong
1.Chon vao “Péang nhap”
2.Chon vao “Quén mat khau”
3.Nhap email
4.Chon gtri vé email

5.Hé thong giri link xéac thuc vé email

5.Nguoi dung nhan vao duong link xac
thuc

6.Heé thong hién thi giao dién “Nhap mat
khau mo1.”

7 Nhap mat khau méi
8.Nhap xac nhan méat khau
9. Nhan nut “Thay d61 mat khau”

10.Hé théng thong bao “Doi mat khau
thanh cong”

Luong su kién thay thé

6.1.Hé thong thong bao “OTP sai”
10.1.Hé thdng thong bao “Mat khau va
mat khau xac nhan khong chinh xac”
10.2. Hé thong thong bao “Mat khau nay
da dugc dung trudc do. Vui long nhap
mat khau méi.”

Bang 7. Dic ta usecase quén mat khau

3.3.7. Tao bd thé ghi nhé

Ma Usecase: UC-07
Tén Usecase: Tao b0 thé ghi nhé
Mo ta: Tao bd thé ghi nhd
Téac nhian: Nguoi dung
Tién diéu kién: Da ding nhap vao hé théng, truy cap giao dién bo thé
HAéu diéu kién: Bo thé dugc thém vao hé théng
Luﬁng sw kién chinh
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Tac nhan

Hé thong

1.Nhin vao nat “Add”

2.Nhap vao tén bd thé

3.Nhan nat “Tao”

6.Hé théng thém bd thé méi.

Ludng sw kién thay thé

Bang 8 Pac ta usecase tao bd thé ghi nhd

3.3.8. Chinh sira bg thé ghi nhé

Ma Usecase: UC-08

Tén Usecase: Chinh stra bg thé ghi nhd

Mo ta: Chinh stra bd thé ghi nho

Tac nhan: Nguodi dung

Tién diéu kién: D3 ding nhap vao hé thong, truy cip giao dién bd thé

Hau diéu kién: Thong tin b thé mad1 dugce cdp nhat trong hé théng

Luong sw kién chinh

Tac nhan

Tac nhan

1.Nhin vao bgf) thé mudn chinh stra
(Nhan vao bi€u tugng banh ring)

2.Nhan vao nut “Rename”

3.Nhép vao tén bd thé mai

4 Nhén nat “Luu”

5.Heé thong cap nhat thong tin méi cia
bd thé vao giao di¢n

Luong sw kién thay thé

Béng 9 Dac ta usecase chinh stra bo thé ghi nhé

3.3.9. Xo6a bg thé ghi nh¢

Ma Usecase: UC-9

Tén Usecase: X0a b thé ghi nhd

Mo ta: Xoa bd thé ghi nhd

Téac nhian: Nguoi dung

Tién diéu kién: Da ding nhap vao hé théng, truy cap giao dién bo thé

HAu diéu kién: Bo thé ghi nhd bj x6a khoi hé thong

Luong sw kién chinh

Tac nhan

Hé thong

1.Nhan vao bo thé muén x6a (Nhan vao
biéu tugng banh rang)

2 Nhin vao nat “Delete”

3.Hé théng x6a bo thé twong Umg.

Luong sw kién thay thé

Béang 10 Pac ta usecase x6a bd thé ghi nho
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3.3.10. Tao thé ghi nh¢

Ma Usecase: UC-10
Tén Usecase: Tao thé ghi nhd
Mo ta: Tao thé ghi nhd
Tac nhan: Nguoi dung
Tién diéu kién: D3 ding nhip vao hé thong, truy cip giao dién bo thé
Héu diéu kién: Thé méi dugc thém vao b thé tuong ting
Luﬁng sw kién chinh

Tac nhan Hé thong
1.Nhan vao biéu tugng banh ring
2.Nhan vao nit “Add card”
3. Chon bd thé mudn thém thé ghi nhé
4 Nhap tir vung
5.Nhép cau vi du
6.Nhap cach doc
7.Nhap y nghia
8.Nhén vao “Save”

9.Tao thé mdi vao bd thé tuong tng
Luong su kién thay the

Bang 11 DPac ta usecase tao thé ghi nhd

3.3.11. Stwra thé ghi nh¢

Ma Usecase: UC-11
Tén Usecase: Chinh sura thong tin thé ghi nhé
Mo ta: Chinh stra thong tin thé ghi nho
Tac nhan: Nguoi dung
Tién diéu kién: D3 ding nhap vao hé thong, truy cip vao giao dién hoc b thé
Hau diéu kién: Thé dugc cap nhat thong tin
Luong sv kién chinh

Tac nhan H¢ thong
1.Nhan vio icon “Chinh sira” thé
2.Nhép tr vung
3.Nhép cau vi du
4.Nhap cach doc
6.Nhép y nghia
7 Nhan vao nat “Luu”

8.Hé thong cap nhat thong tin cua the
Luong su kién thay thé

Béang 12 Pdc ta usecase stra thé ghi nhé

3.3.12. X0a thé ghi nh¢

Ma Usecase: UC-12
Tén Usecase: X0a thé ghi nh¢
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Mo ta: Xoa thé ghi nho

Tac nhan: Nguoi dung

Tién diéu kién: D3 ding nhip vao hé thdng, truy cip vao giao dién hoc b thé

Héu diéu kién: Thé dugc xo6a khoi hé théng

Luong sw kién chinh

Tac nhan

Hé thong

1.Nhan vao icon “Xo6a” thé

2.Nhan vao “Xo6a” ¢ modal xac nhan

3.Hé théng x0a thé ra khoi hé théng

Ludng s kién thay thé

Bang 13 Dac ta usecase x0a thé ghi nho

3.3.13. Hoc thé ghi nh¢

Ma Usecase: UC-13

Tén Usecase: Hoc thé ghi nhé

Mo ta: Hoc thé ghi nho

Tac nhan: Nguoi dung

Tién diéu kién: D3 dang nhap vao hé théng, truy cadp vao giao di¢n hoc bd thé

Hau diéu kién: Hé théng cap nhat lich st hoc thé va Ién lich hoc thé.

Luong su Kién chinh

Tac nhan

H¢é thong

1.Nhan vao nut “Hién dap an”

2.Nhan vao mdt trong cic nat trang thai
ghi nhé.

3. H¢ théng cap nhat lich st va 1én lich
hoc thé

Luong sw kién thay thé

Bang 14 Dic ta usecase hoc thé ghi nho

3.3.14. Thong ké hoc thé

Ma Usecase: UC-14

Tén Usecase: Thong ké hoc thé

M0 ta: Xem thong ké qua trinh hoc tip va trang thai cac thé ghi nhé

Tac nhan: Nguoi dung

Tién diéu kién: D3 ding nhap vao hé thdng, truy cip vao bd the

Hau diéu kién: Hé thong hién thi thong tin thong ké cho ngudi ding

Luong su kién chinh

Tac nhan

Hé thong

1 .Nhan vao nut “Stats”

2.Hé thong hién thi biéu d6 heatmap thé
hién qué trinh hoc tap va bi€u do hinh
tron thé hién trang thai cua thé ghi nh¢

Luong sv kién thay thé
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Béng 15 Dic ta usecase thong ké hoc thé

3.3.15. Chinh sira thong tin ¢4 nhan

Ma Usecase: UC-15

Tén Usecase: Chinh stra thong tin ¢4 nhan

Mo ta: Chinh stra cac thong tin ca nhan cia nguoi dung.

Tac nhan: Nguoi dung

Tién diéu kién: D3 ding nhap vao hé thong, truy cip vao giao dién cai dat

HAu diéu kién: Hé thdng cip nhat thong tin cta tai khoan

Luong su kién chinh

Tac nhan Hé thong

1.Nhan vao nat “Chinh stra”

2.Nhap Ho tén

3.Nhép Ngay sinh

4.Chon Gidi tinh

5.Chon Trinh do

6.Chon Nhu cau

7 Nhén nat “Cap nhat”

7.Hé théng thong bao “Cap nhat thong
tin thanh cong

Ludng sw Kién thay thé

Béang 16 Dac ta usecase chinh sura thong tin ¢4 nhan

3.3.16. Chinh sira thong tin hién thi

Ma Usecase: UC-16

Tén Usecase: Chinh stra thong tin hién thi

Mo ta: Chinh stra username va anh dai dién cua ngudi dung

Tac nhan: Nguoi dung

Tién diéu kién: D3 dang nhap vio hé thong, truy cip vio giao dién cai dat

Héu diéu kién: Hé thong cip nhat thong tin cua tai khoan
Luong su kién chinh

Tac nhan Hé thong

1.Nhan vao icon chinh stra username

2.Nhép username

3.Nhén icon diu tick

da cap nhat.

4 H¢ théng cap nhat va hién thi username

5.Nhan vao icon upload anh dai dién

6.Nhan vao icon upload anh

7.Chon anh tir thiét bi sir dung.

8.Nhan vao nat “Luu thay d6i”

thi cho nguoi dung

9.Hé thong cip nhat anh dai dién va hién
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Ludng s kién thay thé

8.1.Nhén vao nat “Chon anh khac”

9.1. Hé thong cap nhat anh dai dién that
bai.

Bang 17 Dic ta usecase chinh sira thong tin hién thi

3.3.17. Thay d6i mat khau

Ma Usecase: UC-17

Tén Usecase: Thay d6i mat khau

M ta: Thay d6i mat khau tai khoan

Tac nhan: Nguodi dung, quan ly

Tién diéu kién: D3 ding nhap vao hé thng, truy cip vao giao dién cai dat

Héu diéu kién: Hé thong cap nhat thong tin cua tai khoan

Luong su kién chinh

Tac nhan

H¢é thong

1.Nhan nat “Béo mat”

2.Nhap Mat khau hién tai

3.Nhap Mat khau moi

4.Nhap Xac nhan mat khau méi

5.Nhan “Dbi mat khau”

6.Hé thong thong bao “Do6i mat khau
thanh cong”

Ludng su kién thay thé

6.1.Hé thong thong bao”Poi mat khau
khong thanh cong”

Bang 18 Déc ta usecase thay d6i mat khau

3.3.18. Thém tir vung

Ma Usecase: UC-18

Tén Usecase: Thém tur vung

Mo ta: Thém tu vung

Tac nhan: Quan tri vién

danh sach tir vung

Tién diéu kién: D3 ding nhap vao hé thdng véi vai tro quan 1y va vao trang hién thi

Hau dieu kién: H¢ thong thém tir vao co s¢ dir li€u

Luong su kién chinh

Tac nhan

Hé thong

1.Nhan vao nit “Thém tir vung”

2.Nhap tir vung

3.Nhép céach doc

4.Chon loai tir vung (Danh ttr, Pong
tu,...)

5.Nhép vy nghia cua tur vung

6.Nhap cau vi du

7.Nhéap hiragana cho cau vi du

8.Nhap y nghia cho cau vi du
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9 Nhan nat “Luu”

10.H¢ thong thém tir vung thanh cong va
hién thi lai danh sach tir vung cap nhat.

Ludng s kién thay thé

3.1.Chon thém cach doc

5.1. Chon thém y nghia cuia tir vung

6.1. Chon thém cau vi du cho tir vung

10.1.H¢ thong thong bao 16i “Thém tir
that bai”

Béng 19 Pdc ta usecase thém tir vung

3.3.19. Cap nhat tir vung

Ma Usecase: UC-19

Tén Usecase: Cap nhat tur vung

Mo ta: Cap nhit thong tin tir vung

Tac nhan: Quan tri vién

danh séach tir vung

Tién dieéu kién: D3 dang nhap vao h¢ thong vai vai tro quan ly va vao trang hién thi

Héu diéu kién: Hé thong cap nhat ndi dung tir vung

Luong su kién chinh

Tac nhan

Hé thong

1.Nhan vao icon “3 cham” & cOt hanh
dong

2.Nhan vao nut “Chinh stra”

3.Nhép tir vung

4. Nhép céch doc

5.Chon loai tir vung (Danh tir, Pong
tu,...)

6.Nhép y nghia cua tur vung

7.Nhap cau vi du

8.Nhép hiragana cho cau vi du

9.Nhap v nghia cho céu vi du

10.Nhan nut “Luu”

11.He¢ thdng cap nhat tir vung thanh cong
va hién thi lai danh sach tir vung cap
nhat.

Ludng sw kién thay thé

4.1.Chon thém cach doc

6.1. Chon thém y nghia cua tr vung

7.1. Chon thém cau vi du cho tir vung

11.1.Hg thong thong bao 16i “Cap nhat tir
that bai”

Bang 20 Déc ta usecase cap nhat tir vung
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3.3.20. Xoa tur

Ma Usecase: UC-20

Tén Usecase: Xoa tur

Mo ta: Xod tir vung va han tu tung ing

Téac nhan: Quan tri vién

Tién diéu kién: D3 ding nhap vao hé thong véi vai trd quan 1y va trang danh sach
tur vung hoac han tu

Hau di€u kién: H¢ thong xo04 tir twong ting ra khoi co s¢ dir li¢u

Luong sw Kkién chinh

Tac nhan H¢é thong

1.Chon vao icon “3 cham” & cOt hanh
dong

2.Chon nut xoa

3.Hé thong théng bao “Xoa tir thanh
cong”

Luong sy kién thay thé

Béng 21 Pic ta usecase xoa tu

3.3.21. Thém han tw

Ma Usecase: UC-21

Tén Usecase: Thém han tu

M6 ta: Thém han tu

Tac nhan: Quan tri vién

Tién diéu kién: D3 ding nhap vao hé thdng véi vai tro quan 1y va vao trang hién thi
danh sach han tu

Hau dieu kién: H¢ thong thém han ty vao co sé dir licu

Lu(“)ng sw kién chinh

Tac nhan Hé thong

1.Nhan vao nat “Thém Han ty”

2.Nhap Tu vung

3.Chon muc JLPT

4.Nhép Sb nét

5.Nhap B6 thu

6.Nhap Y nghia

7.Nhap Han Viét

8. Nhap Am on

9.Nhap Am kun

10.Nhan nut “Luu”

1 lq.Hé théng thém han tu thanh cong va
hién thi lai danh sach han ty cap nhat.

Luong sw Kién thay thé

7.1.Chon thém Han Viét

8.1. Chon thém Am on

9.1. Chon them Am kun
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11.1.Hg thong thong bao 16i “Thém han
tir thit bai”

Béang 22 Pdc ta usecase thém han tu

3.3.22. Cap nhat han ty

Ma Usecase: UC-22
Tén Usecase: Cap nhat han tu
Mo ta: Cap nhat thong tin hén ty
Tac nhan: Quan tri vién
Tién diéu kién: D3 ding nhap vao hé thong véi vai trd quan 1y va vao trang hién thi
danh sach han tu
Hau diéu kién: H¢ théng cap nhat han tu vao co sé dir liéu
Ludng sw kién chinh

Tac nhan Hé thong
1. Nhéan vao icon “3 chAm” & cOt hanh
dong
2. Nhan vao nat “Chinh stra”
3.Nhap Tu vung
4.Chon muc JLPT
5.Nhap S6 nét
6.Nhap B9 thu
7. Nhép Y nghia
8.Nhap Han Viét
9.Nhap Am on
10.Nhap Am kun
11.Nhén nat “Luu”

12.Hg thong thém héan ty thanh cong va
hién thi lai danh sach han ty cap nhat.
Luong su kién thay thé

8.1.Chon thém Han Viét
9.1. Chon thém Am on
10.1. Chon them Am kun

12.1.Hé théng thong bao 16i “Thém han
tu that bai”
Béang 23 DPac ta usecase cap nhat han tu

3.3.23. Xem danh sach twr

Ma Usecase: UC-23

Tén Usecase: Xem danh sach tur

Mo ta: Xoa danh sach tir vung hodc han tu

Tac nhan: Quan tri vién

Tién diéu kién: D3 diang nhap vio hé thong vdi vai trd quan Iy

HAu diéu kién: Hé thong hién thi danh sach tir vung, han tu theo phan trang
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Ludng s kién chinh
Tac nhan Hé thong
1.Chon muc “Ttr dién”
2.Chon danh muc Tu vung

3.Hé¢ théng hién thi danh séach tir vung
phan trang
Luong su Kkién thay theé

2.1 Chon danh muc Han tu

3.1 Hé thong hién thi danh sach han tu
phan trang
Béang 24 Ddc ta usecase xem danh sach tur

3.3.24. Xem danh sach nguoi dung

Ma Usecase: UC-24

Tén Usecase: Xem danh sach nguoi dung

Mo ta: Xem danh sich nguoi dung

Tac nhan: Quan tri vién

Tién diéu kién: D3 ding nhap vao hé thong véi vai trd quan 1y

Héu diéu kién: Hé thong hién thi danh sach nguoi ding phan trang
Ludng su kién chinh

Tac nhan Hé thong

1.Chon muc “Nguoi dung”

2.Hé thong hién thi danh sach ngudi
dung phéan trang
Luong su kién thay thé

Béng 25 Ddc ta usecase xem danh sach tir

3.3.25. Cap nhat thong tin tai khoin Quan tri vién

Ma Usecase: UC-25
Tén Usecase: Cap nhat thong tin tai khodn quan tri vién
Mo ta: Cap nhat cac thong tin tai khoan quan tri vién nhu avatar, thong tin quan tri
vién
Tac nhan: Quan tri vién
Tién diéu Kkién: D3 ding nhap vio hé thong vdi vai trd quan Iy
Héu diéu kién: Hé thong cip nhat thong tin tai khoan quén tri vién
Luﬁng sw kién chinh
Tac nhan Hé thong
1.Chon muc “Cai dat”
2. Nhap Ho va tén
3. Nhap Username
4. Nhan vio icon camera
5. Chon anh avatar tir thiét bj
6. Nhan “Luu thay d6i”

7.Hé théng cap nhat thong tin tai khoan
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thanh coéng va hién thi giao dién thong
tin tai khoan da cap nhat

Luong s kién thay thé

Bang 26 Dic ta usecase cap nhat thong tin tai khoan Quan tri vién

3.3.26. Xem thong ké

Ma Usecase: UC-26

Tén Usecase: Thong ké

M0 ta: Thong ké tir vung, han tu va ngudi ding cua ing dung

Tac nhan: Quan tri vién

Tién diéu kién: D3 ding nhip vao hé thong véi vai trd quan 1y

Hau diéu kién: Hién thi cic biéu do tuong ung

Luong su kién chinh

Tac nhan Hé thong

1.Chon vao muc “Dashboard”

2.Hé théng hién thi cac biéu do tuong
ung

Luong sy kién thay thé

Bang 27 Dic ta usecase xem thong ké

3.4. Biéu d6 tuin tw

3.4.1. Chirc ning dang nhap
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3.4.2. Chirc nang dang ky
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3.4.4. Chirc nang OCR hinh dnh
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3.4.6. Chirc nang dich cau
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3.4.8. Chirc nang hoc thé ghi nho
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Hinh 22 Biéu db tuan tu chirc ning hoc thé ghi nhd

3.4.9. Churc nang cap nhat thong tin ngwoi dung
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Hinh 23 Biéu d6 tuan ty chirc nang cap nhat thong tin ngudi ding
3.4.10. Chitrc ning thay d6i mat khau
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Hinh 24 Biéu d6 tuan tu chtrc ning thay d6i mat khau

3.4.11. Chirc niing thong ké

il — L5 i

S = FATLY. L L A R

- L

Hinh 25 Biéu d6 tuan tu chtic ning thong ké

3.5. Biéu do hoat dong
3.5.1. Chirc nang dang nhap
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SVTH: Hoang Nguyén Nhat Minh

GVHD: ThS. Nguyén Thé Xuan Ly

46



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

3.5.2. Chirc nang dang ky
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3.5.3. Chirc nang tra ciru tir vung
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Hinh 28 So db hoat dong chtrc ning tra ctru tir vung
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3.5.4. Chirc nang dich cau

=] Ngudd ding = Hé thong
[ Mhan vao nit “Dich” _] 1
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wan can dich

‘

[ Upload hinh dnh cn

V& chik hdn b cin tra
ciru

dich

Al

Hién thi k&t gua dich
truat

Hinh 29 So d6 hoat dong chirc nang Dich cau
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3.5.5. Chirc nang hgc thé ghi nh¢

Hé thang

11

E Mgwir ding

L
\

[Hnﬁn vao ndt "B thé" { )

Hidr i man Rink
|_ "Danh sach bd thé”

N

[ Chon bd thé 38 hoc J

Cheon action ghi ni ’ : i
5 | 3 T n i hi
dua vao mda 88 ghi 1 nh tean irang thai gh
h.' =& Billn Il v = nha cua mod the hoo va
n man ] 5
T s L v lieh siF koo thd
neoi the hoo : 2
W
[- Dwa ra 6 can hoo
W

Hinh 30 So d6 hoat dong chtrc nang Hoc thé ghi nhé
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3.5.6. Chirc nang cap nhat thong tin nguwoi dung

= Ngurti ding = Hé thing

i
Y

[Hh.‘n wan nat "Cai u'i:"] o
J ——t
Hign thi man hinh
"Thang fin ngudi ddng®

f r ",
Chan vaa ndt *Chinh -] -] Hien thi form *Chinh
5-':!'3‘ J 5-':?'3'
B, _

Mhidp cde thing tin :ipl,

nhat cua ngudi u;';ﬂgf

'

Midn nut "Cép nhis -] }f Siep it g iy
L nguUrai ding

Hinh 31 So d6 hoat dong chirc niang Cap nhat thong tin nguoi ding
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3.5.7. Chirc ning thay d6i mat khiu

- Mpwdi ding Hé thang
I
Mhan vao nit "Cai ﬂ_ét'"l
| ¥

! Hién thi man hink

L

Chon vag nut "Bao mat”

r "
Mhap mat khau cd. mat

l'Thﬁng fin mgwdi ding”

i
Hign thi form "Chinh
{ra théng tin mat khau"

.

&£ . . 5 s
khau mi, x3c nhan lai =
- y &
mat khau

[Mo]

., ey

ki

Mt khau i
dung, Mat khau
micri ding

Mhan niit "Cap nhat”

[Ves]

Zap nhat thong tin mat
khau

{
*

Hinh 32 So db hoat dong chtrc nang Thay d6i mat khau

SVTH: Hoang Nguyén Nhat Minh

GVHD: ThS. Nguyén Thé Xuan Ly

52



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

3.6. Co sé dif liéu

&
Hinh 33 Co s& dit liéu
3.6.1. Phan tich bang co sé dir liéu
3.6.1.1. User
Tén truong Kiéu dir liéu MO ta
id Objectld Ma ngudi dung
email Varchar Dia chi email
password Varchar Mat khau da hash
fullname Varchar Tén day du
username Varchar Tén hién thi
role Integer Vai tro: admin (1), user(0)
birthday Timestamp Ngay thang ndm sinh
sex Boolean Gi6i tinh: Nam (1), Nt (0)
level Integer Trinh d6 tiéng Nhat:
NI(1)
demand Varchar Nhu cau nguoi dung
verified Boolean Nguoi dung da dugc xac

thuc hay chua
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avatar Varchar Puong dan téi anh dai
dién

created at Timestamp Thot gian tai1 khoan dugc
tao

updated_at Timestamp Thoi gian gan nhat tai
khoan dugc cap nhat

refreshToken Varchar Refresh token

Béang 28 Phan tich bang User
3.6.1.2. Words
Tén trwong Kiéu dir liéu Mo ta
id Objectld Ma tu

text Varchar Tu

hiragana Varchar(] Hiragana cua tir

meaning Json[] Danh sach nghia cua tu

examples Json[] Danh sach vi du cua tur

kanji Json[] Danh séch tir kanji c6
trong tur

romanji Varchar([] Romanji cua tur

3.6.1.3. Kanjis

Béang 29 Phan tich bang Words

Tén truong Kiéu dir liéu M3 ta

id Objectld Ma han tu
text Varchar Han tu
phonetic Varchar([] Danh séch am Hén Viét
onyomi Varchar(] Danh sdch am On
kunyomi Varchar([] Danh séch am Kun
strokes Integer S6 nét vé
jlpt level Integer Cép d6 JLPT
meaning Varchar Y nghia
romaji Varchar(] Danh sach romaji
compositions Objectld[] Danh séch bg thu

3.6.1.4. Compositions

Bang 30 Phan tich bang Kanjis

Tén trwong Kiéu dir liéu Mo ta
id Objectld Ma b)
raw text Varchar Bo chur
phonetic Varchar Am Han Viét

Bang 31 Phan tich bang Compositions
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3.6.1.5. Decks

Tén truwong Kiéu dir liéu Mo ta
id Objectld Ma b thé
name Varchar Tén b0 thé
cardQuantity Integer S6 luong thé moi trong 1

ngay

createdBy Objectld Ma ngudi tao ra bo thé
createdAt Timestamp Ngay tao b thé
updatedAt Timestamp Ngay cap nhat bd thé

3.6.1.6. Cards

Bang 32 Phan tich bang Decks

Tén truwong Kiéu dir liéu Mo ta

id Objectld Ma thé ghi nh&

deckld Objectld Ma bg thé ma thé nay
thudc vé

word Varchar Tu vung

sentence Varchar Cau vi du

reading Varchar Céch doc

meaning Varchar Y nghia

difficulty Float Phan anh d¢ khé tiém an
cua ndi dung thé

due Timestamp Ngay thé nay s& dén han
on tap tiép theo

elapsed days Integer S6 ngay ké tir 1an cubi thé
dugc on tap

lapses Integer S6 1an thé bi quén hoic
nhd sai

last review Timestamp Ngay on tap gan nhat, néu
co

reps Integer Tong s6 lan thé da duoc
on tap

scheduled days Integer Khoang thoi gian dy kién
cho 1an 6n tap tiép theo

stability Float Thudce do mirc d§ thong
tin da dugc ghi nho

state Integer Trang thai hién tai cta thé
(Moi, Pang hoc, On tap,
Hoc lai)

createdAt Timestamp Ngay tao thé

updatedAt Timestamp Ngay cép nhat thé

Béng 33 Phan tich bang Cards

SVTH: Hoang Nguyén Nhat Minh

GVHD: ThS. Nguyén Thé Xuéan Ly

55



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

3.6.1.7. ReviewLogs

Tén trudng Kiéu dir liéu M5 ta

~1d Objectld Ma log hoc tap

cardld Objectld Ma thé ghi nhé

difficulty Float D0 kho cua the trude khi
on tap

due Timestamp Ngay cua lan 1én lich 6n
tap gan nhat

elapsed days Integer Sb ngay da troi qua ké tir
14n 6n tap trude

last_elapsed_days Integer S6 ngay giira hai lan 6n
tap gan nhit

rating Integer Dénh gia cua lan 6n tap,
c6 thé 1a "Lai" (Again),
"Khé" (Hard), "Tot"
(Good), "D&" (Easy)

review Timestamp Ngay thuc hién lan on tap
nay

scheduled days Integer S6 ngay cho dén lan 6n
tap tiép theo theo ké
hoach

stability Float Mtc d6 6n dinh cia thé
trude khi thuc hién on tap

state Integer Trang thai cua thé trong
qua trinh on tap, c6 thé 1a
"M61", "Pang hoc", "On
tap", "Hoc lai"

createdAt Timestamp Ngay tao log

updatedAt Timestamp Ngay cép nhat log

Béang 34 Phan tich bang ReviewLogs
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CHUONG 4. TRIEN KHAI MO HINH VA THUAT TOAN

4.1. Phat biéu bai toan
4.1.1. Dich thuat

Dy 4n xdy dung tir dién Nhat-Viét nham cung cap mot cong cu hd tro dich thuat
hai chiéu giita tiéng Nhat va tiéng Viét. Hé thong khong chi gitp tra ciru tir vyng ma con
cung cép chtrc nang dich cau, doan van mdt cach chinh xac va ty nhién. Cac yéu cau cu
thé bao gdm:

- Chirc nang dich thuat: HO trg dich tir tiéng Nhat sang tiéng Viét va ngugc lai, dam
bao chat lugng dich thuat cho ca tir ngt va ngir canh.

- Tinh chinh xac: Duy tri d6 chinh xac cao trong dich thuat, xt 1y tt cac truong hop
nhu tir da nghia, cdu triic cu phtc tap, va cac yéu t6 vin hoa cia timg ngon ngi.

- Kha ning mé rong: Cung cap kha ning cai tién thong qua viéc bo sung dir liéu,
huan luyén lai mé hinh, va tich hop cac tinh ning thong minh trong twong lai.
Hé théng hudng t6i viée trd thanh mot cong cu dich thuat toan dién, gitp ngudi dung

giao tiép va hoc tap hiéu qua hon giira hai ngdn ngir.
Nhin chung, Input va Output cua bai toan nay s€ nhu sau:

- Input: Mt cau hay mot doan van tiéng Nhiat hoac tiéng Viét.

- Output: Ban dich twong tng.

4.1.2. Thé ghi nhé

Trong du 4n ndy, mot trong nhitng tinh ning quan trong 1a hd trg ngudi dung hoc
tor vung hi¢u qua thong qua hé théng flashcard. Muyc tiéu cta bai toan 1a thiét ké mot hé
théng gitp nguoi dung hoc tir vung tiéng Nhat mot cach d& dang va hiéu qua, dong thoi
t61 ru hoa qua trinh 6n luyén théng qua viée sir dung thuét toan FSRS (Forgotten Spaced
Repetition System).

Bai toan dit ra 1a: Lam thé nao dé xay dung mot hé thong flashcard, trong d6
nguoi dung co thé hoc va 6n luyén tir vung Nhat-Viét, déng thoi thuat toan FSRS s& tdi
uu hoa thoi gian 6n luyén va nang cao kha nang ghi nhé cia nguoi dung dua trén mirc
d6 quén cua timg tir. Diéu nay doi hoi hé thdng phai theo di tién trinh hoc cua ngudi
dung, ddnh gia mirc d6 ghi nhd tir vung, va diéu chinh lich 6n luyén sao cho phu hop.
4.2. Trién khai mé hinh va thuit toan
4.2.1. Trién khai mé hinh Transformer.
4.2.1.1. Cai dat model

Model Transformer dugc cai dat st dung thu vién Tensorflow 2.18.0, huan luyén
trén Google Colab. Sau d6 model nay dugc deploy bang FastAPI dé client c6 thé sir
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dung qua Rest API hodc qua két ndi socket giup nang cao trai nghiém ngudi dung.

4.2.1.2. Dir liéu huén luyén

Dé huén luyén mo6 hinh Transformer cho tac vu dich thuat gitra tiéng Nhat va tiéng
Viét, to1 da thu thap mot bd dir li€u 16n véi khoang 900,000 cau tiéng Nhat tir cac sach
tiéu thuyét. Céc cau nay duoc chon lya dua trén do dai tr 5 dén 100 tur (téi da 64 token),
dam bao tinh da dang va phong phu vé cdu tric cau va tir vung, gitp mo hinh hoc duoc
nhiéu mau cau khac nhau.

Sau khi thu thap dit liéu, t6i tién hanh tién xt 1y bd dit liéu bang cach loai bo cac
ky tu dac bi¢t khong can thiét, nhu dau cau dic biét, ky tu la, hodc cac yéu t co thé gay
nhiéu trong qua trinh huén luyén moé hinh. Qua trinh nay gitip giam thiéu su phirc tap
cua bo dir licu, déng thoi tang tinh hiéu qua cua md hinh trong viéc hoc va dich.

Tiép theo, toi sir dung Google Dich dé dich cac cau tiéng Nhat sang tiéng Viét. Du
viéc st dung Google Dich c6 thé tao ra mot sd sai 1éch nho trong ban dich, nhung bd dir
liéu dich tu dong ndy van dam bao tinh chinh xac va su lién két giira hai ngdn ng, tir
dé cung cép mot co s& viing chic cho viéc huin luyén mo6 hinh dich ty dong. Hon nira
khi training model, m6 hinh s& hoc dan dan tir cac token trudc vi nén sau qué trinh
training model s& ¢ thé cho ra duoc két qua training c6 thé c6 van phong hay hon
Google dich.

Bo dir liéu nay da duoc chuan bi dé phuc vu qua trinh huan luyén mo hinh
Transformer, gitip md hinh hoc duoc cac mdi quan hé ngir nghia va cu phap gitra tiéng
Nhat va tiéng Viét, tir 46 cung cap két qua dich thuat chinh xac va tu nhién.

Tuy nhién vi han ché tai nguyén training, chiing toi da phai cat do dai mot dong dir
liéu xudng con 64 token. Piéu ndy s& 1am mat ngit canh cia ciu di ddng ké tir d6 dan
dén giam d6 chinh x4c cua cac cau trong van ban dich. Vi vy diéu t6i can 1am bay gid
1a cit mdi dong dir liéu xudng con 64 token nhung khong bi cit ngang cau trén dong dir
liu. Picu nay gitp gitt dugc ngit canh trong 1 cau.

B disi chu tidng MhAE (38 token] B dai chu tEng Viet (25 loken)

(0 —
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Hinh 34 Tong quan dataset

O bang trén ta c6 thé thay sb lugng ciu tiéng Nhat va cau tiéng Viét c6 s token >
64 & sb it. Piéu nay dam bao rang trong qua trinh training khi dit s6 token téi da duoc
training trén mdi dong dir liéu 1a MAX_TOKENS=64 thi ngit canh cau s& khong bi cat
mAt trong qua trinh training. Diéu nay giup cho model c6 thé hoc va hiéu ngit canh tot
hon.

4.2.1.3. Tokenizer

Dé xay dung bo tokenizer cho ca tiéng Nhat va tiéng Viét, t6i da tién hanh mot quy
trinh ti mi va tu xay dung dya trén bo dit liéu da thu thap. P4i voi tiéng Nhat, t6i bat
dau bang viéc sir dung cong cu phan tach tir Mecab, mot cong cu ndi tiéng trong viée
phan tich va tach cau tiéng Nhat thanh cac don vi tir (token). Mecab giup toi tach céac
cau tiéng Nhat thanh cac tir vung va cum tir c6 ¥ nghia riéng biét. Sau do, toi sir dung
két qua nay dé huan luyén mot BERT Tokenizer, véi muc tiéu t6i vu hoa viée xir 1y va
mi héa céc tir vung tiéng Nhat, gitip mé hinh c¢6 thé hiéu va xur 1y ngit nghia ciia van
ban mot cach chinh xac.

Véi tiéng Viét, toi str dung cong cu Underthesea, mot thu vién phan tich ngon ngi
tu nhién manh mé cho tiéng Viét, d¢ phan tich vin ban thanh cac tir co6 nghia.
Underthesea cho phép t6i chia ciu tiéng Viét thanh cac don vi tir vung pht hop v6i ngit
canh cua ting cau, giup mo hinh hiéu rd cu tric ngit phap va ngit nghia ctia ngdn ngit
nay. Sau khi hoan thanh budc phan tach, toi tiép tuc hun luyén bé BERT Tokenizer cho
tiéng Viét, nham tao ra mot bd tokenizer manh mé, c6 kha nang chuyén ddi cac tir vung
tiéng Viét thanh cac ma sd token dé mé hinh c6 thé dé dang xtr 1y.

Qua trinh nay gitip t6i xay dung duoc hai bo tokenizer dic thu cho mdi ngdn ngi,
t61 wu hoa kha ning hiéu va dich cac cau vin trong tiéng Nhat va tiéng Viét, tir d6 nang
cao hiéu qua ctia moé hinh dich thuat Transformer.
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Tidm x(r Iy

¥

f !
|Phan tach thanh tirng
tlr oo ¥ nghia

flaspace Tc-k&nizcr|

h 4

BERT Tokenizer

Hinh 35 Xur ly tokenizer
4.2.1.4. Huén luyén model
Qua trinh huén luyén mo6 hinh dugc chia thanh hai giai doan chinh:

e Giai doan 1: Trong giai doan dau tién, mo6 hinh dwgc huin luyén véi optimizer
Adam, mot thuat toan ti wu hoa hiéu qua va phé bién trong cac bai toan hoc sau.
Learning rate dugc thiét 1ap & muic 0.0001, gitip mo6 hinh hoc mot cach 6n dinh ma
khong gap phai hién tugng gradient explosion hodc gradient vanishing. Vi learning
rate ndy, mo hinh co thé diéu chinh cac trong s6 mot cach cham réi va hiéu qua trong
giai doan dau cta qua trinh huan luyén.

e Giai doan 2: Sau 80 epoch dau tién, khi mé hinh da hoc dugc mot phén quan trong
clia cac dic trung trong dir liéu, t6i giam learning rate xudng 0.00001 dé giup mo
hinh tinh chinh céc trong s6 mot cach chinh xac hon. Viéc giam learning rate nay
giip qua trinh t6i wu hoa dat duoc su dn dinh cao hon va tranh viéc bo qua cac toi
uu cuc bg quan trong khi m6 hinh gﬁn dat duoc diém tdi wu toan cuc.

Viéc chia qua trinh huan luyén thanh hai giai doan vé6i cac muc learning rate khac
nhau giup mo hinh c6 theé hoc mét cach hi¢u qua va toi wu hon trong ca giai doan huan
luyén ban dau 1an giai doan tinh chinh.
4.2.1.5. Két qua va danh gia mé hinh.

Dé phén tich va danh gia kha ning dich thuit tir tiéng Nhat sang tiéng Viét ciia mo
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hinh, t61 s€ danh gia dya trén 12 cdp cau/ doan mau véi do phtrc tap va chu dé khac
nhau. Viéc danh gia s€ tap trung vao 3 khia canh chinh:

- Do chinh x4c ndi dung (Adequacy): M6 hinh c6 giit nguyén va truyén tai dy
du ¥ nghia gdc khong?

- Tinh tu nhién (Fluency): Két qua dich c6 troi chay, phu hop ngir van tiéng Viét
khong?

- Fidelity(Trung thanh phong cch): M6 hinh c¢6 nam bat dugc sic thai, mic do

trang trong hay cam xuc cua nguyén tac hay khong?

Két qua thuc thé ciia mo hinh dich:

STT | bo Chu | Nguyén ban Két qua Nhan xét

dai de

1 Rat Thoi | S HIZ W WEA Thoi tiét hom nay dep. | Puang v,

ngan | tiét, e s oo g Mot chu meéo ngu bén | troi chay,
dong 7o AL TR ctra so. tu nhién.
vat TWw3,

2 Ngin | Hanh MZEE DB % BH1F | Khi toi mo ctra thu Dung y
dong, . vién, sy im lang bao | nhung hoi

v P e S/\ v v . . .
khong CRANN Lot | trum toan bd co thé to1 | cliing
khi AT,

3 | Trung |Gido | /A L b oty | Dalaurdi toi moi Dich diing
duc, . . . tham_gia cudc ¥, tu nhién
tam ly KTLA, BB trdo_chuyén , nhung

HL o T, miéng t6i cam_thay
- = nang_triu va toi
dECEE L cam_thay nhu minh
I LCE L~ khong_thé dién_ta tot
h, %3y e | duoe. bung nhu
o du_doén , néu ban
HAGEZ G942 | khong c6 co hoi
Mk . PAY thuc_su nodi_chuyén
X véi tieng Nhat , ban s&
ATFIZ7>TL | tr¢ nén té hon nhidu .
FO2DTL & 9,
4 Trung | Sinh | W 13 kE &L Hom_qua t6i1 di dao Dung y
hoat qua cong_vién gan nhung con
o NGRS o— ;
thu DREZHIL % day véi ban_be . l3p tur, can
gian L7, BOBA T | Thoi_tiét mua xuin gon gang
. that tuyét_voi, mang | va ty
ETHRFDB L | i cam gide 3 chiu, | nhién hon
<. #®bL3 > | vanhing bong hoa
P L\ v anh dao bat_dau nér_‘r.(f)
KEIH TR L tung bong . Pa lau roi
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o ALXEDIcw | t0i méico_thé
s tro_chuyén thodi mai
2 S OEEATE Iin d3u_tién sau mot
T. V7L v = |thoi gian dai vadaco
X _ mot khoang thoi gian
TEX LR, ranh 1di .
5 Trung | Hanh | 2433 L F 5 ¢ Sakuta d6 xe_dap & Dung y
dong, arm . e | DAL dd xe_dap noi nhung
noi | CTEERSICEES | 6t nia thé 1a di vao | dich lap
tam HEZEdTH o, trong toa nha . Du téi | “bai do
. c6 di qua bao_nhiéu xe dap”
I z A L i | T
KRIER I )2 % lan , t6i van khong thé | va
A ANNT-, fAIE | ngdi im trong “thu_vién
o T b thlA,I_Vl’\@l’l , noi thuong >qua
thay yén_tinh literal, can
HOFTF T 1T, dic trung ctua gon va tu
70 5 75 DR S B e thu vién . CﬂO’_thé to61 | nhién hon.
R hoi cang_thang .
T, DT RIC
RIS 5.
6 Trung | Thu ZoNAclE—FK LA | Co rat nhiéu nguoi Dung y
vién, . stt_dung thu vién 16n | phan dau
. VilEES 3 — — "
tap FLREH Y nhat ¢ day . O nhung
chi . FIEZF O | khu vuc ma tdi vao c6 | dich sai
. | tap_chi va bao ngay ngtr canh
y > o
%o Ao TI K canh , va goc ma (“Ban c6
DL ZAILH D | nguoitdi thuong thay | thua
g N doc 1a doc nhiing to khong?”
= 3 \ . ac
i A2 ED bao thé thao hom_nay | khong
Toa—F—ITii, v6i vé mit phirc_tap . | khép), can
YCHMFZBL Ban c6 thua khong ? sfrq lai cau
’ \ . cuoi cho
SABGSHD AR ty nhién,
— BB AL > 1 nghia.
BHTCHEA TW 72,
O & DO BRI 25 HE
HizB T 7075
2 D
7 Trung | Si€u | 7522 c %2 333 H Nhin 1én bau_troi dém | Ding y
nhién, . . dang lo_lung trén nhung
cam | EREFTO I | b3y ot dem, i dich Iap
xUc INE 7= lam_bam nhe_nhang . | “bau_tro1”
" Pay co thyc su la , dau cham
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DiF, MR » 7%
T BRARES
%] . TARE
weEbic, o
RIFIEE S0 o

cam_thay nhu minh da
bi mac ket .

[z, AYic mot phép mau ky la lung va an
khong ? " G106 suot du chua tu
Z< =205 P A i " s
AR ATED D 2 qua tai to1 , thoang qua | nhién, can
. JEABEICZ A | trong tam_tri to1 . mugt cau
hon.
T, DAY L on
L 72 TR i 1 3
> 7z,
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Dua trén cac vi du tir nhiéu thé loai van ban khac nhau, mo hinh dich thé hién kha nang
tuong ddi 6n dinh trong cic van ban thudc thé loai light novel hodc doi song thuong

nhat, nhung lai gap nhiéu 16i nghiém trong v&i cac van ban chuyén nganh, hoc thuat,

hodc cé cau tric ngdn ngir phirc tap.

e U diém — Dich light novel, doi song kha 1 ty nhién.
V61 nhiing cau mang sdc thai tu sy, miéu ta doi séng hoac noi tam nhan vat
thuong théy trong light novel (vi du: cau 1, 2, 4, 5, 6, 7, 8), md hinh dich dat két
qua kha tbt. DU van con ton tai 13i tir vung hodc cAu tric chua tu nhién, ban dich
thuong giit dugc ¥ nghia chinh, khong sai léch nhiéu, va c6 thé hi¢u chinh dé

dang vé mat ngir phap hodc phong cach. Pay 1a dau hiéu cho thay dit liéu huan

luyén co6 1€ duoc 1§y phé“m 16n tir van ban van hoc hodc hoi thoai thong thuong.

Han ché - Dich chuyén nganh kém, sai 1éch nghiém trong.
Vi cc vin ban chuyén nganh nhu thoi sy (cdu 10), kinh té (cau 11), hoic phap
1y (cau 12), md hinh thé hién rd su yéu kém: dich sai khai niém, lp cau trac rdi
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ram, nhiéu cum tir vo nghia hodc bo sot tir khéa quan trong. Nhitng 16i ndy khong
chi gdy méat nghia ma con dan dén hiéu nham thong tin. Pidu nay ching minh
rang mo hinh khong duoc huin luyén di véi dir liéu 6 tinh chuyén mén cao.
e Dich ciu dai yéu — giéi han dj dai dau vao.

Vé6i nhitng cau/doan dai (vi du: cau 5, 6, 9, 10, 11, 12), chét luong dich suy giam
1o rét. M6 hinh bit diu méit mach ngir nghia, x40 tron cau tir, thAm chi dan dén
dich lip hodc sai chi ngit — vi ngit. Day c6 thé 13 hau qua truc tiép tir giéi han
kién tric mé hinh chi hudn luyén trén 64 token, khién thong tin dai han khong
dugc duy tri du tbt trong qua trinh sinh cau.

T6m lai m6 hinh dich hoat dong tot v&i cau ngan, van phong gan giii véi hoi thoai
hodc van hoc nhe nhang — dac biét 1a ndi dung tuong tu véi light novel. Tuy nhién, no
gip kho khin dang ké khi xtr Iy cac vin ban chuyén nganh, van ban thong tin dai, hodc
¢6 ciu trac logic chit ché. Nguyén nhan chi yéu nam ¢ thiéu dir liéu chuyén nganh trong
qua trinh huan luyén va gi6i han kién triic (64 token) khién mé hinh khong nam dugc
ngir canh dai.

4.2.2. Trién khai thuit toan FSRS.

Pé tng dung FSRS (Forgotten Spaced Repetition System) mot cach hiéu qua, toi
da xay dung quy trinh xr 1y thé (card) nhu sau, dya trén so dd TS-FSRS Workflow:

TST SRS wonse

aEw

Hinh 36 Hoat dong st dung cuia thudt toan FSRS
Khéi tao thé moi (NEW)

o Khi nguoi dung thém mét tir vung hoac han ty maoi, hé théng tao mot thé ¢ trang
thai NEW.
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« Thé méi chua c6 lich 6n tip; ngay khi bat ddu hoc 1an dau, thé duoc diy sang
giai doan Learning v&i mot chudi khoang 1ap ban du (vi du: 1 phat — 5 phat
— 10 phut), tiy cdu hinh cta tng dung.

Giai doan Learning / Re-learning

« Muc dich: Giup ngudi hoc 1am quen ban dau vé6i tir méi, trude khi chuyén sang
on dinh ky dai han.

e Quy trinh:

1. Hé thong hién thi thé va yéu cau nguoi dung danh gia mic do ghi nhé véi
ba lya chon:

= Again (chua nho)
= Hard (kho6 nho)
»  Good (dé nhé)

2. Néu nguoi dung chon Again, thé dugc dua ngay vé lai giai doan Learning
(re-learning) dé 6n lai ngay lap tirc.

3. Néu chon Hard hoic Good, hé théng s€ tinh toan Next Interval — khoang
thoi gian dén lan on tap tiép theo — dwa trén cong thic:

4. Khi Next _Interval vuot ngudng min_interval, thé duoc chuyén sang giai
doan Review.

Giai doan Review

« Muc dich: On tap dinh ky ¢ mdc thoi gian dai hon, dwa vao muc ghi nhé di cai
thién.

e Quy trinh:
1. Pén thoi diém Next Interval, thé dugc déy vao lich Review.
2. Nguoi dung lai danh gia Again, Hard, Good:

= Again — thé quay tré lai Learning dé 6n lap tuc.
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= Hard/Good — hé thong tinh tiép Next Interval theo cong thic
tuong tw, va 1én lich Review tiép.

« Qua trinh Review lap lai cho dén khi nguoi dung danh gia “Good” nhiéu lan lién
tiép va Next_Interval du dai dé co thé cho 1a “thudc”.

Tuy chinh va ca nhan héa
« Tham s6 ciu hinh:
o min_interval, max_interval: Giéi han khoang 1ip nho nhat va 16n nhit.
o fuzz_factor: DO nhidu ngiu nhién nham tranh hiéu tng “dong loat 6n tap”.

o growth factor: Ty 1é ting khoang lip mdi 1an danh gid “Good” hoic
“Hard”.

o enable_fuzz: Bat/tit co ché thém nhidu.

« T6i wu hoéa tw dong: Hé thong thu thap dit liéu on tap (thoi gian hoan thanh, két
qua danh gia...) dé phan tich va goi ¥ diéu chinh tham sd, tir d6 ca nhan hoa 16
trinh cho tung hoc vién.

Két qua ky vong

« On tap dung lic: Tranh lang phi thoi gian cho tir d3 thudc va khong dé quén qua
1au dén dén on lai tir dau.

« Kha ning hoan nguyén: Nguoi dung an tim thir nghiém danh gia, sai c6 thé
hoan tic ma khong mét tién trinh.

« Canhan héa cao: Mdi ngudi hoc co thé c6 lich on tap riéng, toi vu dua trén kha
nang ghi nh¢ ca nhan.

Véi trién khai nay, FSRS duoc (mg dung tron ven tir giai doan 1am quen ban déu,
on tap dinh ky dén quan ly lich st va tinh chinh tham s0, mang lai trai nghiém hoc thé
hiéu qua, linh hoat va chu dong cho nguoi dung.

SVTH: Hoang Nguyén Nhat Minh GVHD: ThS. Nguyén Thé Xuéan Ly 68



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

CHUONG 5. TRIEN KHAI THUC TE

5.1. Céu tric hé théng

..| Ly irding 16 - E Earjumal

H -( ne d e —
-' {—.... ;'I’ EEHVEH Reancnas
‘ | L thiéng iin

O FastAP]

Hinh 37 Tong quan vé hé thong

5.2. Méi truwong phat trién
- Cong cu phat trién: Visual Studio Code, Postman
- Ngbn ngit phat trién backend: Express.Js
- Ngbn ngit phat trién frontend: TypeScript, React]S
- Ngén ngit phat trién AI: Python, FastAPI
- Co s¢ dit liéu: MongoDB
- Quan 1y ma nguon: Git, Github
- Mbi trudng dé chay chuong trinh:
o Node.js: Phién ban v22.14.0
o Python: Phién ban v3.11.12
o MongoDB: Phién ban v8.0
5.3. Méi truong trién khai
- Co so dit liéu: MongoDB Atlas
- Moi truong deploy: EC2 (AWS)
Muc tiéu:
Trién khai toan bd dich vu Frontend (React + Vite), Backend (Node.js/Express) 1én mdt
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EC2 duy nhét, dong thoi giit Al service (FastAPI) chay trén may local dé tiét kiém tai
nguyén EC2.
Kién tric hé thong:
* EC2 khéi chay Docker Compose voi hai container:
o frontend: serve static files build tir React/Vite thong qua Nginx (port 80).
o backend: cung cap REST API (port 8080).

e Al Service chay trén may local, dugc két ndi véi EC2 qua SSH reverse tunnel
(mé port ng1 bd EC2, vi du 9001) dé frontend/backend c6 thé goi API ma khong
can deploy model 1én cloud.

Ludng dir liéu:
* Nguoi dung truy cap http://<ElasticIP>/ — Nginx tai frontend container.
* Céc request /api/v1/... dugc proxy vé backend container.

* Cac request /fastapi/api/vl/... (REST) va WebSocket /ws/translate duoc proxy
qua tunnel (127.0.0.1:9001) t61 Al server trén local.

* Két qua dich thuat tra nguoc qua tunnel vé EC2, Nginx chuyén tiép vé trinh duyét.
5.4. Két qua thuec té
Hé thong nay bao gdbm 2 view chinh:
- View nguoi dung.
- View khach.
5.4.1. Giao dién nguoi dung

Giao dién tra ciru tir veeng: Giao dién trang chu t6i gian, tip trung vao chiic ning

chinh 1a tra ctru tr vung véi cac nat trg nang ngay bén canh thanh tim kiém. Ngoai ra
con hién thi danh sach lich sir gitip nguoi dung d& dang tim lai nhirng tir d3 tra ctru.
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Giao dién dich: Dich ciu vin tir tiéng Nhat sang tiéng Viét va nguoc lai. C6 cac
nut trg nang nhu nat OCR hinh anh ra chit, nit mé board vé va detect ra chir kanji, nut
ghi am gitp ghi 4m giong néi ra chir. Cac nut tro nang gitp nguoi dung dé dang truyén
tai cau van mudn dich hon.
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Hinh 39 Giao dién dich
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Giao dién diing nhap: Giao dién dang nhap thiét ké don gian chi can nhap 2 truong
13 email va password 1a c6 thé dang nhap va sir dung.
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Hinh 40 Giao di¢n ddng nhap
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Giao dién ding ky: Giao dién dang ky thiét ké don gian, chi can nhap email va
mat khiu 13 di c6 thé dang ky duoc tai khoan. Giup nguoi dung ding ky duoc tai khoan
nhanh chéng.
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Hinh 41 Giao dién dang ky
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Giao dién bd thé: Hién thi danh sich cac bo thé cta ngudi dung. Trén mdi bo thé
s& hién thi cac thong tin nhu: té€n bo the, téng sb the trong bg the, s6 thé mdi, sb thé dang
hoc, s6 thé dén han hoc trong bd thé. Ngoai ra con co biéu dd heatmap dé théng ké tién
trinh hoc ctia ngudi dung. Bén canh mdi bd thé c6 icon banh ring dung dé cap nhit tén
bo thé, thém thé vao bd the, xda thé.
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Hinh 42 Giao dién bd thé
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Giao dién modal thém thé vao bd thé: Hién thi cac trudng thém thé méi vao b
thé nhu: Tt vung, Cau vi du, Cach doc, Y nghia. Ngoai ra con hién thi danh sach cac bd
thé hién c6 dé ngudi dung tuy chinh thém thé vao b thé tuy ¥

Create New card

B AFTN . G0

Hinh 43 Giao dién modal thém thé vao bo thé

Giao dién hoc thé: Hién thi hoc thé theo kiéu flashcard. Khi hoc thé ngudi ding
s€ tuy thudc vao kha nang ghi nhé tir cia minh dé chon céc action: Again, Hard, Good,
Easy. Hé théng s€ su dung thuat toan FSRS dé tinh toan trang thai thé hoc cho nguoi
dung.

& JLPTHZ - GO

1%

1T 3 13

Hihn g an

SVTH: Hoang Nguyén Nhat Minh GVHD: ThS. Nguyén Thé Xuan Ly 76



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

& JLFPTME - LI

# MESEHIEICTIET:

L COng vidc

Lot 2] HATT £ ) Eany

Hinh 44 Giao dién hoc thé

Giao dién thong ké thé hoc: Hién thi biéu dd heatmap dé thé hién tién trinh hoc
thé clia nguoi dung va biéu do hinh tron thé hién trang thai thé hoc cho nguoi dung.

Hinh 45 Giao dién théng ké thé hoc
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Giao dién cip nhat thong tin ngwoi dung: Hién thi cic thong tin co ban ngudi
dung va ngudi dung co thé d& dang cap nhat thong tin c4 nhan ctia minh.

Chao mimg, hinata g

I'hirag bim cA mhdn

L 1)

Hinh 46 Giao dién cédp nhat thong tin nguoi dung

Giao dién cap nhat mat khau: Hién thi form cap nhat mat khau don gian.

Chao mimg, hinata 9

Q Ao mai

Fahiata,

&

& u:

Hinh 47 Giao dién cap nhat mat khau

SVTH: Hoang Nguyén Nhat Minh GVHD: ThS. Nguyén Thé Xuan Ly 78



Website tir dién Viét Nhdt cé trng dung mé hinh Al dich thudt

5.4.2. Giao dién quan tri vién
Giao dién thong ké hé thong: Hién thi thong tin thong ké vé sb nguoi ding, tong
s6 han tu, tong s tir virng va biéu dd thé hién sb ngudi dung ding ky theo thoi gian.
uf-:. & OB Chillh g, eloms “

1 . 1296 : 2200

55 lugng egurde cuag diiag by

Hinh 48 Giao dién théng ké hé thong

Giao dién danh sach tir veng: Hién thi danh sach tir vung phan trang.

L.L.."*' X ODOMD R0 TN, THD, “

o s =

Hinh 49 Giao dién danh sach tir vung
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Giao dién modal thém va cip nhat tir vng: Hién thi modal véi cac thong tin

day du dé co thé dé dang thém va cap nhat tir vung

Cap nhat tir vrng

Danh tr
1 P hén Waai va i WS iF. NgL i, P 1 hdn JLFdri K ndrh Khach, b
L A k8
2t
Khding rep BAnh gid con ngwdd bdi vé ben ngod
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Hinh 50 Giao dién modal them va cép nhét tir vung
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Giao dién danh sich han tu: Hién thi danh sach han ty phan trang.

L.l._.."*' . DO A0 TTENR, TR “

s [ ]

Hinh 51 Giao dién danh sach han tu

Giao dién modal thém va cap nhat han tu: Hién thi modal véi cac thong tin day
da dé c6 thé dé dang thém va cip nhat han tu
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Cap nhat Han twr

ilra. chi vao bd vi trang w1 thé. Trong. O khodng gida hal bEn cing goi 1 trung. Ngay, khing w
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Hinh 52 Giao dién modal thém va cap nhat han tu
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Giao dién danh siach nguwoi dung: Hién thi cic thong tin co ban cta nguoi ding

| .!'-‘I- o I CR AT D g, Pk 9
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KET LUAN VA HUONG PHAT TRIEN

Két qua dat dworc
Trong qué trinh nghién ctru, tim hiéu 1y thuyét va thuc hién dy an, du 4n da thanh

cong nhat dinh vé1 muc tiéu ban dau.

Vé miit 1y thuyét:

Trau doi duoc k§ ning phén tich, thiét ké va xdy dung co sd dit liéu, bao gdm viéc
xac dinh cac yéu cau, thiét ké cu trac dit liéu, va trién khai co sé dit liéu cho hé
théng.

Hiéu va van dung duoc ngdn ngit 1ap trinh Typescript, Python, cac framework, thu
vién nhu ExpressJS, React]S, FastAPI dé xay dung dugc hé thong.

Nghién ctru va hiéu duogc co ban cach cac mé hinh hién nay xir Iy ngdn ngit va ap

dung duogc vao trong mét trudng hop cu thé 1a dich thuat
Vé miit thue tién ing dung:

Trang web dap Gmg day du chirc ning dé xuat ban dau
Trang web thuan tién va linh hoat cho ngudi hoc, cho phép nguoi hoc tra ctru tir
vung, han tu nhanh chéng. Ngoai ra con sir dung Al dich thuat gitp cung cép cho
ngudi dung nhitng ban dich diung, sat nghia va hop vdi ngilr canh.
Dé dang hoc tap va ghi nhd tir vung khi hé thong ap dung thuat toan FSRS (thuat
toan ghi nhé ngit quing) vao viéc hoc thé.

Nhitrng khé khian va cach khiac phuc

Trong qua trinh phét trién hé théng, em da gap phai mot s6 khé khin va da co nhiing

phuong an khic phuc nhu sau:

Trong qua trinh training model dich thuat sit dung mo6 hinh Transformer da gap
mét sb kho khan nhét dinh nhu:

o MO hinh dugc xay dung dua trén tensorflow version 2.15.0 nén can phai
duogc training dya trén ban tensorflow nay dé dat duoc két qua training tot
nhat. Nhung hién tai viéc training trén google colab hay trén kaggle thi
déu khong hd trg GPU cho tensorflow version 2.15.0. Diéu nay da khién
em phai nang version ctia tensorflow 1én version 2.18.0 dé c6 hd trg GPU
cho qué trinh training. Viéc nang phién ban 1én nhu ndy c6 mot han ché 1a
& phién ban 2.18.0 khong c6 hd tro co ché mask cho transformer (Co ché
mask 14 mot co ché quan trong dé phan biét giita token thuc va token dém
(padding) dé Transformer hoc dting va nhanh hon trén cac chudi c6 do dai
bién thién, dong thoi gilt nguyén tinh chét autoregressive ctia qua trinh
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sinh.)
Gidi phdap: Tw diéu chinh mé hinh transformer dé bit co ché mask va lan
truyén qua tirng bude.

o Vitrong qua trinh training c6 sir dung mot lugng 1én data dé training nham

dat duoc két qua t6t nht nhung v6i luong data 16n ciing dong nghia can
phai c6 tai nguyén training dt manh dé training model. Trong qua trinh
training mac du di dang ky google colab pro dé st dung nhung van khong
thé training véi mot luong dit liéu qué 16n.
Gidi phdp: Chia nhé dir liéu ra training ting phan mét. Pong thoi giGi
han sé token training la 64 token. Hon nita can phdi diéu chinh kich thuéc
ciia mé hinh xudng mirc ti thiéu. Piéu nay sé giam dé chinh xdc cia két
qua ddu ra nhung véi mét lwrong data I6n thi diéu nay la can thiét.

o Dé dat duoc két qua training tot nhat thi can phai c6 mdt bd data 16n va
sach. Data dugc chuén bi tir cac nguén tiéu thuyét tiéng Nhat. Vi vay trudce
khi dua vao training can phai chuin bi mot bo data dich sang tiéng Viét
chinh xac. Ngoai ra ¢ mdi dong data s& c6 nhiéu cau rat dai, tring lip va
c6 chira cac ky tu khong can thiét vi vay dé dam bao data sach dua vao
training can phai sira doi rt nhiéu trén mot luong 16n data.

Gidi phap: Sk dung va viét cdc file python dé xir Iy va lam sach data.
Ngodi ra can phdi gidm sdt kiém tra thi cong trén vai mau data dé dam
bao Iénh dwoc viét béi python da xir 1y diing.

e Thiéu kinh nghiém trong viéc trién khai du 4n 1én moi truong AWS dan dén gip

kho khan trong viéc cau hinh, bao mat va ti wu hoa hiéu suat.

Gidi phdp: Nghién civu va dp dung cdc céng cu ho tro trién khai nhw Docker va
AWS.

Vi thoi gian phat trién c¢6 han nén website van con rat nhiéu han ché va can co
nhiéu cai tién nhu cai tién moé hinh dich thuat trén mot bo data 16n hon, hay 1a
tich hop kha ndng nguoi dung tu custom trong viéc tao thé hoc,...

Gidi phdp: Uu tién phdt trién cac chirc ndng cot 16i nham dam bao hé théng cé
thé van hanh on dinh. Cdc chirc nang chuwa hoan thién dwoc ghi nhan de tiéb tuc
phat trién trong giai doan sau.

1.3. Nhiirng van dé con ton tai

Quan trj vién: Do han ché vé thoi gian, mot s6 chitc ning quan tri vién chua duoc
trién khai day du.

Hiéu suat: Khi c6 nhiéu ngudi truy cép cung luc, trang web ¢ thé cham.

Giao dién: Giao dién hién tai can cai thién dé tr& nén dep mét va than thién hon.
Tinh ning va noi dung: Heé thong van chua thu thap di ngudn tai liéu vé b tir dién
Viét — Nhat, van con nhitng tir con thiéu. V& viéc hoc thé ghi nhd, hi¢n tai nguoi

dung chi méi c6 thé thém thé hoc voi nhiing thong tin co ban nhu y nghia, cach
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doc, cau vi du. Can mé rong dé ngudi dung co thé tiy ¥ them nhitng théng tin can
thiét vé tir vung phu hop vé6i phong cach hoc ctia mdi ngudi.

Mo hinh AI dich thudt: Vi luong data training va tai nguyén training con han ché
cung voi viéc mo hinh chua thuc sy t6i wu da lam cho mo hinh AI dich thuat van
chua dép ung duoc két qua nhu yéu cu. Hién tai mé hinh AI van chi dich duoc
nhirng cAu ngin va vin phong ngit nghia trong ban dich c6 nhitng doan van chua

hop ly.

1.4. Huwéng phat trién

Mic du dy an tir dién Viét - Nhat da dat dugc nhiéu két qua tich cuc, van con nhirng

han ché can khic phuc dé hoan thién hé théng va mang lai trdi nghiém tdt hon cho nguoi

dung. Dya trén cac van dé da duoc nhan dién, cac huéng phat trién trong tuong lai bao

gom:

1.

M6 rong co s& dir liéu tir dién

Tiép tuc thu thap, lam sach va bd sung dir liéu song ngit Viét - Nhat nham ting sd
luong va chat luong muc tir trong tir dién.

Hop tac véi cong dong ngudi hoc va ngudi dung dé bo sung dit lidu tir vung thuc té
va cac ngir canh st dung pho bién.

Cai thién mo6 hinh Transformer

Nang cap phan cimg va sir dung cac nén tang dién toan ddm may manh m& hon dé
huin luyén mo hinh trén céc tap dir liéu 16n hon va da dang hon.

Thu thap thém dir liéu dich thuat c6 do dai cau khac nhau nham gidm gidi han cua
mo hinh khi xir 1y cau dai.

Da dang hoa chirc ning hoc thé

Tich hop thém céc loai thé hoc méi nhu the hinh dnh, thé vi du ngir canh, va thé kiém
tra Am thanh dé tang tinh tuong tac va hd tro nhiéu kiéu hoc tap khac nhau.

Phat trién tinh nang tu dong dé xuat thé dya trén lich st hoc tap va so thich ctia nguoi
dung.

Cii thién tinh ning trich xuit chir tir anh

Str dung cac mo6 hinh OCR tién tién hon va tdi vu hoa thuat toan dé tang do chinh
xac khi nhan dién chir tir hinh anh.

B sung cac bd dir liéu hinh anh da dang va phong pht hon dé mé hinh hoc duoc cac
dang chir viét khac nhau.

Phat trién &ng dung di dong

Dé nguoi dung dé dang tra ctru, hoc thé ghi nhé va st dung tng dung thi viéc phat

trién mot Gmg dung di dong 1a can thiét.
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6. XAy dung hé thong danh gia va phan hdi

- Phat trién chirc ning binh luin va danh gia ndi dung trong tir dién.

- Tich hop hé thdng goi ¥ tir va chinh sira ndi dung tir cac y kién dong gop, tao co ché
kiém duyét dé dam bao chat luong.

7. Nghién ctru va tich hgp cong nghé méi

- Xem xét ap dung cic cong nghé tién tién nhu GPT, BERT, hodc cac mé hinh xu 1y
ngdn ngit ty nhién méi dé nang cao kha ning dich thuat va goi ¥ ndi dung.

- Phét trién thém céc tinh ning nhu chatbot hd tro hoc ngdn ngit hoic bai kiém tra theo
chu dé.

- Nhiing dinh huéng trén khong chi nham khic phuc cac han ché hién tai ma con mé
rong tiém ning phat trién lau dai cua dy an, dap tng ngay cang tot hon nhu ciu hoc

tap va sir dung tiéng Nhat ctia nguoi dung.
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