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TOM TAT
Tén dé tai: Heé théng hd tro hoc flashcard

Sinh vién thyc hién: L& Tat Tuan
Lép: 21TCLC_DT4 S6 thé SV: 102210285

Trong thoi dai cong nghé s6, nhu cau hoc tap va ghi nhd kién thirc mét cach hiéu qua
ngay cang dugc chi trong. Cac phuong phap hoc truyén thong thuong thi€u tinh twong
tac va khong t0i uu cho viéc ghi nh¢ dai han. Phuong phap flashcard (thé ghi nho) da
dugc chung minh 1a mdt trong nhitng phuong phép hoc hiéu qua nhat, dac bi¢t khi két
hop v6i thuat todn Spaced Repetition — 1dp lai ngat quang theo chu ky ghi nh¢ ctia ndo
bo.

Tuy nhién, hién nay da sb cac tng dung flashcard trén thi trudng con thiéu tinh c4 nhan
hoa, giao dién phuc tap.

Do d6, dé tai “Heé théng hd trg hoc flashcard” dugc chon nham xay dung mdt ing dung
hoc tap than thi€n, thong minh va hi¢u qua, c6 kha nang goi y flashcard ty dong béng
Al gitip ngudi ding hoc nhanh — nhé 1au — va quan 1y kién thirc d& dang hon.

Xuét phat tr nhu cau do, dé tai “Hé théng hd tro hoc flashcard” dugc nghién ciru va phét

trién nham gidi quyét bai todn téi wu hoa hi¢u suat hoc tap ca nhan.

Muc tiéu cbt 15i cua dé tai 1a xay dung mot nén tang website hoan chinh, tich hop sau
thuit toan Lip lai ngit quiing (Spaced Repetition System - SRS) — cu thé 12 bién thé
cua thuat toan SM-2/FSRS. Hé théng s€ ty dong tinh toan va diéu chinh lich trinh 6n tap
dwa trén lich st ghi nhd ctia nguoi dung, dam bao kién thirc dugc on lai ngay trude thoi
diém "queén", giup chuyén ddi thong tin tir tri nhé ngan han sang dai han mot cach bén

ving.

Diém d6t phé cta hé thng so voi cac img dung truyén thong 1 viéc ing dung Tri tué
nhén tao (Generative Al) vao quy trinh tao ndi dung. Thay vi phai nhép liéu thu cong
t6n thoi gian, hé théng cho phép ngudi ding nhap vin ban tho, file tai liéu; sau d6 Al s&
tr dong phan tich, trich xuét y chinh va tao ra cac bo thé ghi nhé (flashcard) cing cac

cau héi trac nghiém (quiz) tuong tng chi trong vai gidy.

Bén canh d6, hé thong ciing chu trong dén trai nghiém nguoi dung (UX/UT) théng qua
giao dién tryc quan, cac tinh ning théng ké tién d6 hoc tip (heatmap, biéu dd ghi nhé)
va co ché Gamification (trd choi hoa) dé duy tri dong luc hoc tap.
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NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: L& Tat Tuan S6 thé sinh vién: 102210285
Lop: 21TCLC DT4 Khoa: Cong nghé thong tin Nganh: Cong nghé phan mém
1. Tén dé tai do an: H¢ th(fng hé tro hoc flashcard

2. Dé tai thuje dién: O C6 ky két théa thudn s hivu tri tué doi véi két qud thiee hién
3. Cac s6 liéu va dir liéu ban dau:

Khong co.

4. Ngi dung cdc phan thuyét minh va tinh todn:

Noi dung cta thuyét minh gom:
Mé dau. Gidi thiéu tong quan dé tai, muc dich, ¥ nghia va yéu cau dit ra cua dé tai,

phuong phap thuc hién va b cuc ciia do an.

Chuwong 1. Co s& 1y thuyét: Trinh bay nhitng co s& 1y thuyét duoc ap dung trong dé
tai.

Chuong 2. Phan tich va thiét ké: trinh bay cc hd so phan tich va h so thiét ké trong
xay dyng hé théng va ludng hoat dong cua hé thong.

Chuwong 3. Trién khai va danh gia két qua: Trinh bay cach trién khai, cai dat van hanh
hé thong va danh gia két qua dat duoc.

Chuwong 4: Danh gia két qua dat duoc, han ché va hudng phat trién.

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

Khong co.

6. Ho tén nguoi hieomg dan: ThS. P6 Thi Tuyét Hoa
7. Ngay giao nhiém vu do dn: ..., [owinan. /2025
8. Ngay hodan thanh @6 dn: ... J 2026

Pa Nang, ngay  thing  ndm 2026
Truéng BOmon .......................... Nguwoi hwéng dian



LOI NOI PAU

Sy bung nd cia cong nghé thong tin trong ky nguyén sé da va dang tao ra nhimng thay
d6i mang tinh budc ngot trong linh vuc gido duc. Viéc tmg dung cong nghé dé téi uu
hoa kha nang ghi nh¢ va ca nhan hoa 19 trinh hoc tap khong con 1a mot xu hudng, ma
d3 tro thanh nhu cau thiét yéu. Xuét phat tir mong mudn giai quyét nhitng han ché cia
phuong phap hoc tap truyén thong, dong thoi tng dung cac ki thuat tién tién nhu Lip
lai ngét quang (Spaced Repetition) va Tri tu¢ nhan tao (Al), em da lya chon va thyc hi¢n
dé tai: “Xay dung hé thong hd tro hoc flashcard” 1am d6 an tt nghiép ctia minh.

Pé hoan thanh dd an nay, bén canh su nd luc cua ban than, em di nhan duoc su quan
tam, dong vién va huéng dan tan tinh tir rat nhiéu thiy co, gia dinh va ban bé.

Loi dau tién, em xin giri 101 cam on chan thanh va sau sic nhat dén c6 ThS. P§ Thi
Tuyét Hoa. C6 d3 tan tinh hudéng dan, dinh hudng va dua ra nhirng 101 khuyén quy bau
gitip em vuot qua nhimg khé khin trong sudt qua trinh nghién ciru va phat trién tng
dung.

Em xin trn trong cam on quy Thay, C6 trong khoa Céng Nghé Thong Tin, truong Pai
Hoc Bach Khoa — Pai Hoc Pa Niing d3 trang bi cho em nhimg kién thirc nén tang
viing chic trong sudt nhitng nim thang ngdi trén ghé nha trudng. Nhiing kién thic ay
chinh 13 hanh trang vo gid dé em c6 thé hoan thanh dd 4n nay ciing nhu vimg budc trén
con dudng su nghi€p sau nay.

Cuoi cung, em xin gui 101 tri an dén gia dinh va ban be, nhiing ngudi da luén & bén canh
dong vién, chia sé va tao moi di€u kién thuan loi nhat dé em hoan thanh t6t nhiém vu
hoc tap.

Mic du da rat nd lyc c¢b gang, song do gidi han vé mit thoi gian ciing nhu kién thic va
kinh nghi¢m thuc té con han ché, d6 an chic chan khong tranh khéi nhitng thiéu s6t. Em
rat mong nhan dugc sy dong gop y kién, chi bao cua quy Thay, C6 va cac ban dé dé tai
duogc hoan thién hon va ¢ thé phat trién thanh mot san pham thuc té hitu ich trong tuong
lai.

Em xin chan thanh cam on!



CAM DOAN

T61 xin cam doan:

1. Bao cio d6 an tbt nghiép Tén dé tai: Hé thong hd tro hoc flashcard 1a cong trinh
nghién ciru ctia chinh c4 nhan t6i dudi sy hudng dan truc tiép cia giang vién ThS.
Pd Thi Tuyét Hoa.

2. Toéi da ty doc nghién ctru, dich tai li¢u va téng hop cac kién thic da 1am nén bao
c40 ndy va dam bao khong sao chép & bat cir dau.

3. Nhimg ly thuyét trong luan van déu duoc st dung tai liéu nhu toi d tham khao
& phan tai lidu tham khao da co trong béo cio.

Neéu ¢6 vi pham, t6i xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

Lé Tat Tuin
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Hé théng hé tro hoc flashcard

MO DAU

1. Muc dich thwe hién dé tai

Trong ky nguyén sb va bung no thong tin hién nay, viéc tiép nhan va ghi nhé kién thirc
méi mot cach hiéu qua 1a thach thirc 16n ddi véi ngudi hoc. Cac phuong phéap hoc tap
truyén thong nhu doc lai nhidu 1an (re-reading) hay hoc nhdi nhét (cramming) thuong
t6n nhiéu thoi gian nhung hiéu qua ghi nhd dai han khong cao. Nghién ctru vé "Pudng
cong quén lang" (Forgetting Curve) cia Hermann Ebbinghaus d chi ra rang nio bo con
ngudi ¢ xu hudng quén diflashcard phan 16n thong tin vira hoc chi sau vai ngay néu
khong c6 bién phép 6n tap phu hop.

Pé giai quyét van dé nay, phuong phap Lip lai ngat quing (Spaced Repetition System
- SRS) sur dung thé ghi nh¢ (Flashcard) da dugce chung minh 1a mot trong nhitng ky thuat
hoc tap toi vu nhat. Hién nay, trén thi trudng da xuét hién nhiéu tng dung hd tro phuong
phap nay nhu Anki, Quizlet, SuperMemo.
Tuy nhién, qua khao sat thuc té, céc ung dung hién co van tdn tai mot sd han ché:
¢ Anki: S¢ hitu thuat todAn manh mé nhung giao dién nguoi dung (UI/UX) cii k¥,
phtec tap, kho tiép can véi ngudi dung phd thong. Viée tao thé thi cong tén rat
nhiéu thoi gian.
¢ Quizlet: Giao dién than thi€n nhung cac tinh nang hoc sau (SRS) thuong bi gioi
han & ban tra phi, va thiéu kha ning tuy bién thuét toan c4 nhan hoa.
e Vian dé chung: Ngudi hoc mat quéa nhiéu thoi gian cho viée tao tai liéu hoc tap
thay vi hgc ching.
Xuét phat tr thuc té trén, viéc xay dung mot hé théng méi két hop dugc sttc manh thuéat
toan SRS chuin xac, giao dién hién dai va dac bi¢t 1a ung dung Tri tué¢ nhan tao
(Generative Al) dé ty dong hoa quy trinh tao thé 1a vo clng can thiét.
Vi nhitng 1y do d6, em quyét dinh lwa chon dé tai: “Xay dung hé théng hd tro hoc
flashcard” dé nghién ctru va thuc hién dd 4n tot nghiép.
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2. Muc tiéu va nhiém vu dé tai

Xay dung mot ing dung Website hoan chinh cho phép nguodi dung tao, quan ly va 6n
tap cac bo thé ghi nhé (Flashcard) dya trén thuat toan Lap lai ngat quing, tich hop Al
dé hd tro tao ndi dung hoc tap nhanh chong.

e V& mitky thuat:
o Trién khai thanh cong thuét toan Lip lai ngit quing (dua trén SM-2 hoic cac
bién thé cai tién) dé tinh toan lich 6n tap ca nhan hoa.
o Tich hop API ciia cac mé hinh ngén ngit 16n (LLM nhu OpenAl, Gemini) dé
xay dung tinh nang "Tao thé tu dong tir van ban/tai liu".
o Thiét ké Co so dir liéu t6i uu cho viéc luu trit tién do hoc tap va lich sir on tap
(Review logs).
e V& mit img dung:

o Xay dung giao dién ngudi dung truc quan, dé sir dung, hd trg thong ké tién
d6 (Heatmap, biéu dd ghi nho).

o Cung cap cac ché d6 hoc da dang: Lat thé co ban, Trac nghiém (Quiz).

o HO tro quan 1y bo thé (Card set management) va chia sé bo thé giita cac nguoi
dung.
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3. Pham vi nghién ctru

¢ Pham vi chirc ning

H¢ thong tap trung vao cac chure nang cot 161 sau:

o

o

Quan ly tai khoan: Bang ky, dang nhap, luu trit dir li€u c& nhan.

Quin 1y Bd thé (Card Set) & Thé (Card): Thém, stra, x6a, tim kiém,
import/export.

Hé théng AI: Nhap doan vin ban/tir vung -> Al tra vé danh sach thé (Mat
trude/Mit sau) va cau héi tric nghiém.

Hé thong 6n tip (Study System): Hién thi thé theo lich trinh SRS, xir Iy
danh gia (Easy, Good, Hard, Again).

Théng ké: Biéu do dd nhd, sb luong thé d hoc, chudi ngay hoc lién tuc
(Streak).

¢ Pham vi cong nghé

o

o

o

Backend: NestJS - Trién khai logic nghiép vu va API

Frontend: Vuejs - Xay dung giao dién nguodi dung

Database: PostgreSQL - Luu trir dir li€u flashcard va lich st hoc.
Al Integration: Stir dung API ciia [OpenAl GPT / Google Gemini]
Deployment: Docker, VPS

CI/CD: Github Actions / Jenkins

Cic Ky thuat bo tro:

= (Caching, Logging, Error Handling

®m  Authentication & Authorization

4. Pbi twong va phwong phap nghién ctru

* Dadi tuong nghién clru

o

o

o

Céc k¥ thuat Prompt Engineering dé t6i wu hoa két qua tra vé tir AL

Hanh vi va trai nghiém ngudi dung trong cac ing dung gido duc (EdTech).
Céc thuat toan Lap lai ngat quing (Spaced Repetition Algorithms): SM-2,
FSRS, Leitner System.

¢ Phuwong phap nghién ciru

o

Phwong phap nghién ciru Iy thuyét: Tim hiéu tai liéu vé co ché ghi nhé cua
ndo b, cau tric dit liéu va giai thuat SRS, kién trac phan mém monolithic.
Phwong phap phén tich va thiét ké hé théng: Str dung ngdn ngit mé hinh
héa UML dé thiét ké co s& dit liéu, so do hoat dong, so dd tuan tuy.
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© Phwong phap thuc nghiém: Xay dung ung dung, chay thtr nghiém voi tap
dir liéu mau, danh gia hiéu qua thuat toan va ldy ¥ kién nguoi ding dé tinh
chinh.

5. Y nghia thue tién

Dé tai khong chi ding lai & mirc d6 nghién ctru Iy thuyét ma hudng t6i tao ra mot san

pham c6 gia tri st dung thyc té:

Gitip ngudi hoc (dic biét 13 hoc sinh, sinh vién, ngudi hoc ngoai ngi) tiét kiém
dén 70% thoi gian tao tai liéu nho AL

Tang hiéu qua ghi nhé kién thirc, giam thiéu tinh trang hoc trudc quén sau.

Cung cap mdt cong cu mi ngudn md hodc nén tang mién phi thay thé cho cac
phan mém tra phi dat do.

6. Bo cuc do an

B4o cao d6 an dugc chia thanh 5 chuong chinh:

Mé dau: Trinh bay 1y do, muc tiéu, pham vi va phuong phap nghién ctru.

Chuwong 1: Co sé Iy thuyét: Giéi thiéu vé thuat toan SRS (SM-2), cong nghé Al
va cac cong cu phat trién.

Chuwong 2: Phan tich va thiét ké hé thng: Mo ta cic yéu cau chirc ning, phi
chure ning, thiét ké co so dir liéu va kién tric hé thong.

Chuwong 3: Xdy dung va trién khai hé thong: Trinh bay qua trinh xay dung tng
dung, giao dién cac chirc ning chinh va két qua kiém thu.

Chuong 4: Két luan: Tdng két két qua dat dugc, han ché va dé xuat huéng nang
cAp trong tuong lai.

Tai li€éu tham khao

Sinh vién thuc hién: Lé T4t Tuin Huéng dan: ThS. DS Thi Tuyét Hoa



Hé théng hé tro hoc flashcard

CHUONG 1: COSO LY THUYET

1.1 Tong quan vé phwong phép hoc tap Flashcard
1.1.1 Khai niém flashcard va E-learning

a) Khai niém Flashcard

Flashcard (thé ghi nhé) 1a mot cong cu hd trg hoc tap dua trén nguyén tic ¢ dong
thong tin. Mot thé flashcard tiéu chuan bao gdm hai mit:

e Mat truwée (Front/Question): Chua tir khoa, cau hoi, hinh anh hoac thuat ngir
can ghi nhd.

e Mat sau (Back/Answer): Chua dinh nghia, cau tra 101, cach phat am hoac vi
du minh hoa.

Co ché hoat dong ¢t 161 cua Flashcard dua trén hién tuong tam 1y hoc goi la Goi
nhé chi dong (Active Recall). Thay vi doc thu dong (passive review), mdt doan
van ban, nguoi hoc budc ndo bd phai "truy Xuat" thong tin tur ky e khi nhin théy
cdu hoi & mit trude. Qua trinh nd lyc truy xuat nay gitip cing ¢ cac két ndi than
kinh, 1am cho tri nhé tré nén bén viing hon so véi viée chi doc lai tai ligu.

b) Flashcard trong moi truong E-learning
Trong bdi canh E-learning (Giao duc dién tir), Flashcard d chuyén dich tir dang thé
gidy vat ly sang dang k¥ thuat s6 (Digital Flashcards). Su chuyén doi nay mang lai
nhiéu vu diém vuot troi:
¢ DPa phuwong tién: Tich hop dugc am thanh (phat am), hinh anh dong, video, giup
tang kha nang lién tudng.
e Tinh di dong: Ngudi hoc c6 thé mang theo hang nghin thé trong mét thiét bi di
dong duy nhat.
e Ty dong héa: Quan trong nhat, E-learning cho phép tich hop cac thuit toan
thong minh dé t dong sap xép lich hoc, didu ma thé gidy thu cong rat khé thuc hién
chinh xéc.
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1.1.2 Thudt todn Igp lai ngit quing (Spaced Repetition System)

a)

b)

Co sé khoa hoc: Puong cong quén lang (Forgetting Curve)

Thuat toan Lap lai ngat quang (SRS) dugc xay dung dua trén nghién ciru  cia
nha tam 1y hoc ngudi Ptirc Hermann Ebbinghaus vao nam 1885. Ong phat hién
ra rang nao bo con ngudi cé xu huéng quén thong tin theo ham mii theo thoi
gian néu khong co sy 6n tap.

e Sau 20 phut, chiing ta quén khoang 42% lugng thong tin.
e Sau 24 gid, luong thong tin bi quén 1én toi gan 70%.

Tuy nhién, Ebbinghaus ciing chi ra rang néu thong tin dugc 6n tap lai dung vao
thoi diém "sip quén", dudng cong quén lang s& duoc "lam phing" ra. Nghia 13
téc do quén s& cham lai, va khoang thoi gian luu giit thong tin s& kéo dai hon
sau mdi 1an 6n tap thanh cong.

Nguyén ly hoat dong ciia SRS
SRS 1a hé thdng tinh toan khoang thoi gian t6i uu giita cac 1an 6n tap.
Thay vi 6n tdp hang ngay (gay lang phi thoi gian) hodc on tdp qua thua
(gay quén kién thirc), SRS xac dinh diém roi 1y tuéng dé nhic nhé  nguoi hoc.
Nguyén tic chung:
e Néu ngudi hoc tra 16i diing/dé dang: Khoang thoi gian dén l1an 6n tiép
theo s€ dugc gian rong ra (vi du: 1 ngay — 3 ngay — 7 ngay...).
e Néu ngudi hoc tra 10i sai/khé khin: Khoang thoi gian sé bi rat ngan lai
hoic reset vé dau dé hoc lai ngay 1ap tuc.
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¢) Céc md hinh thuit toan pho bién

o H¢ thong hop Leitner (Leitner System): Day 1a phuong phéap tha cong,
str dung cac hop vat 1y danh s6 tir 1 dén 5. Thé tra 161 dung s& duoc chuyén
sang hop cao hon (6n it hon), thé sai s& bj dua vé hop 1 (6n hang ngay).
Pay 1a tién dé cho cac thuat toan may tinh sau nay.

o Thuit toan SuperMemo-2 (SM-2): Day la thuat toan pho bién nhét duoc
st dung trong cac phan mém ma ngudén mé nhu Anki va 1a thudt toan nén
tang cho “Hé thong hd trg hoc flashcard" trong d6 an nay. SM-2 quén 1y
mdi thé dua trén hai chi sb chinh:

1. Interval (I): SO ngay chd doi cho dén lan on tiép theo

2. Ease factor (EF): Hé s6 dé nhé (mic dinh 1a 2.5) biéu thi mutrc d6 dé
ctia thé ddi voi ngudi hoc. Thé cang dé, EF cang cao, khoang thoi gian
gidn cach cang ting nhanh. EF khong bao gio giam duédi 1.3 dé tranh

viéc thé bi 1ap lai qua day dac vo ich.

3. Cong thic cap nhat chi s EF:

EF, . =EF;+ (0.1 —(5—q) x (0.08 4 (5 — q) x 0.02))

Hinh 1. Céng thitc cdp nhdt hé sé dé nhé

4. Cong thuc cép nhat In:

,
nen n =

”

{ B neun n

l [I,_1 x EF| néun > ¢

Hinh 2. Cong thuec tinh khoang cach ngay

Viéc timg dung thuit toan nay vao hé thong giup ca nhan hoa hoan toan 16 trinh
hoc tip, dam bao ngudi dung danh thoi gian tap trung vao nhiing kién thirc yéu
nhat (thé co EF thap), tir 46 t6i wu hoa hiéu sut hoc tap.
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1.2 Phan tich cac nén tang tao Flashcard twong tu
Pé xay dung mot hé théng tdi wu, viée nghién ciru cac giai phap hién c6 trén thi trudng
1a budc di quan trong nham ké thira nhitng wu diém va khic phuc nhitng han ché con
t6n tai. Trong pham vi d6 an nay, toi tap trung phan tich hai nén tang tiéu biéu nhat dai
dién cho hai truong phai khac nhau: Quizlet (dai dién cho su than thién, dai chiing) va
Anki (dai dién cho tinh chuyén sau, toi wu thuat toan).

1.2.1 Phén tich nén ting Quizlet
a) Giédi thi¢u chung

Quizlet 1a nén tang hoc tap truc tuyén phd bién nhét thé gidi hién nay, dugc phat
trién tir nam 2005. Quizlet tip trung vao trai nghiém nguoi dung don gian, hd tro
da nén tang (Web, iOS, Android) va xay dung mot cong dong chia sé dit liéu 16n.

b) Pic diém noi bat

e Giao dién (U/UX): Hién dai, truc quan va dé tiép can. Nguoi ding méi c6
thé tao bd thé va bit dau hoc ngay 1ap tirc ma khong can doc huéng dan.

e Ché d6 hoc da dang: Ngoai 1at thé truyén théng, Quizlet "Game hoa"
(Gamification) viéc hoc thong qua cac ché do nhu: Match (Ghép thé), Gravity
(Tro choi thién thach) va Learn (Hoc thong minh).

 Tinh cong ddng: Cho phép ngudi ding tim kiém va sir dung lai (clone) hang
tri¢u bd thé do nguoi khéc chia sé.

¢) Han ché

e Thuét toan SRS han ché: Ché d6 hoc Lap lai ngét quang (trude day 1a Quizlet
Long-term Learning) hién d3 bi g& boé hodc chuyén sang tinh ning tra phi
(Quizlet Plus) nhung van chua thyc sy manh mé va tiy bién sau nhu Anki.
N6 thién vé viéc hoc thudc long ngén han (Short-term cramming) hon 1a ghi
nh¢é dai han.

e Phu thudc vao Internet: Phién ban mién phi han ché kha nang hoc ngoai tuyén
(Offline).

e Kha ning tiy bién thé thap: Chi hd tro vin ban va hinh anh co ban, kho khin
khi can nhdp cac cong thic toan hoc phirc tap (LaTeX) hay tuy chinh CSS
cho thé.
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1.2.2 Phan tich phan mém Anki

a) Gioi thiéu chung

Anki 1a phan mém mi ngudon mé (Open-source) ra doi nam 2006, duoc
xem 1 "tiéu chuin vang" trong cong dong nhimg ngudi hoc ngoai ngir va
sinh vién y khoa. Anki sir dung bién thé cua thuat toan SM-2 dé t6i wu hoa
viéc ghi nhd.

b) Pic diém noi bat

Thuat todn manh m&: Cho phép ngudi dung can thiép sau vao cac thong sb
ctia thuat toan (Interval modifier, Ease factor, Leech threshold...) dé phu
hop véi tirng ca nhan.

Heé sinh thai Add-on (Tién ich m¢ rong): Cong ddng lap trinh vién dong
g6p hang ngan plugin gitp mo rong tinh nang (vi du: ty dong tra tir dién,
chuyén vin ban thanh giong n6i, Heatmap theo ddi tién do).

Ho tro da phuong tién manh mé: Ho tro tdt LaTeX, HTML/CSS, Audio,
Video nhung tryc tiép vao thé

c¢) Han ché

Giao dién (UI) lac hau: Giao dién cua Anki trén may tinh (Desktop) kha cii
k¥, kho khan va thiéu tinh thAm my, tao cam giac "ngop" cho ngudi moi
bat dau.

Puong cong hoc tip (Learning Curve) cao: Ngudi diung mat nhiéu thoi
gian dé hiéu cach thiét 1ap (Settings) va cach tao thé hiéu qua.

Kho khan trong viéc tao thé: Viéc tao thé hoan toan thu cong. Néu muén
tao 100 tir vyng, ngudi ding phai nhap liéu 100 1an hodc phai biét thao tac
import file CSV phuec tap.
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1.2.2 Pdnh gid wu nhwoc diém va bai hoc kinh nghi¢gm
Duéi day 1a bang so sanh tom tit gita hai nén tang va huéng di cua dé tai:

Bang 1. Bang so sanh Quizlet & Anki

Tiéu chi Quizlet AnKki Flashcard Maker (D@ tai)

Giao OV : . , . IO n
n Rat tot, hién dai, Kho khan, Hudng téi sy toi gidn, hién

dign d& dimn kho dun dai nhu Quizlet

(UI/UX) & & :

Thuit Rat manh ,

tozilllla Co ban, it tuy tﬁa ,:112;1 ’ Keé thtra thuat toan manh

bién Y mé cia Anki (SM-2)

SRS sau

Thu c6 Tu dong hoa b
Tao ndi | Thu cong hodc u cong, u dong hoa bang

N N ton thoi Generative Al (Diém dot
dung tim tr cong dong : ,
gian phd)
: x Mién phi
F Mié x \
Chi phi reemium (Mién b ban Mi&n phi / M ngudn mé
phi han ché) i08)

Bai hoc kinh nghiém va Hwéng phat trién cho deé tai:

Tt viéc phan tich hai nén tang trén, nhom thuc hién rut ra cac dinh hudng then chdt cho
“H¢ thong ho tr¢ hoc flashcard” :

1. Vé trai nghiém nguoi dung (UX): He théng phai ha thép rao can gia nhép
Nguoi dung khong can hiéu sdu vé thuat toan van c6 thé bam nut "Hoc ngay" va
dé hé thong ty xir Iy tinh toan ngdm (giéng Quizlet).

2. Vq 6t 16i cong nghé (Core): Khong thoa hiép vé 9hét lugng thudt toan. Phai
trién khai chinh xac logic ctia Spaced Repetition (giong Anki) dé dam bao hi¢u
qua hoc tap thyc su.

3. Vé tinh nang dot pha (Killer Feature): Giai quyet 'ndi dau" 16n nhat cia ngudi
dung ca hai nén tang trén la thoi gian tao thé. Bang cach tich hop AI (LLM), hé
thdng cho phép nguoi diung nhap mét doan van ban (vi du: mot bai bao, mot doan
tai liéu chuy€n nganh) va ty dong sinh ra bg the ghi nho chét lugng cao chi trong
vai gidy. Day chinh 1a loi thé canh tranh chinh cta d6 an so véi cac phan mém
truyén théng.
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1.3 Cac cong nghé phat trién h¢ thong

Pé hién thuc hoa cac muc tiéu da dé ra, dic biét 1a viée xu 1y céc thuat toan tinh toan
thoi gian (SRS) va tich hop Al hé théng yéu cau mot nén tang Backend manh mé, c6
cdu trac chit ché va kha ning mé rong tét. Dudi day 1a cac cong nghé cdt 161 duogc lua

chon.
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1.3.1 Framework NestJS (Node.js)
a) Gidi thiéu
NestJS 1a mot framework ma ngudén md danh cho viéc xay dung cac tng
dung phia may chu (server-side) hiéu qua va dé bao tri, duoc xay dung dya trén
nén tang Node.js. NestJS sir dung ngon ngit TypeScript 1am mac dinh,két hop
cac nguyén 1y cta Lap trinh huéng dbi twong (OOP), Lap trinh ham (FP) va
Lap trinh phan tng (FRP).

b) Kién tric cdt 16i ciia NestJS

NestJS duoc thiét ké 14y cam htng tir Angular, v6i kién trac module héa cao.
Céc thanh phan chinh bao gdm:

e Modules: Giup to chirc ng dung thanh cac khdi chiic ning riéng biét (vi
du: AuthModule, CardSetModule, LearningModule). Didu nay gitip code
gon gang va dé quan 1y khi hé théng mé rong.

e Controllers: Chiju trach nhiém tiép nhan cac yéu cau (Requests) tir client
va tra vé phan hoi (Responses).

e Providers (Services): Noi chira toan bg logic nghi€p vu (Business Logic).
Trong d6 an ndy, cac thuat toan SRS (SM-2) va logic goi Al s& dugc dong
g061 trong cac Service nay.

e Dependency Injection (DI): Co ché "Tiém phu thudc" gitp quan 1y su
phu thudc giita cac thanh phan mét cach 1ong 1éo, d& dang cho viéc kiém
thir (Unit Test) va bao tri.

¢) Ly do lwa chon cho dd an

e Ciu tric chiit ché: Khic v6i Express.js (kha ty do va d& din dén
"Spaghetti code"), NestJS budc nguoi 1ap trinh tuan theo mét kién tric
chuan. Diéu nay rat quan trong dé quan 1y logic phirc tap cua thuat toan
Lap lai ngat quang.

e H{ tro TypeScript: Viéc dinh kiéu dit liéu tinh (Static typing) gitip giam
thiéu 13i trong qua trinh tinh toan céc chi s Interval, Ease Factor va cac
cdu triic dir liéu JSON trd vé tir AL

e H@é sinh thai phong phi: HJ tro tét cac thu vién ORM (TypeORM,
Prisma) dé lam viéc voi Database va tich hop san Swagger dé tao tai liéu
API tu dong.
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1.3.2 Kién trisc hé thong Backend

Hé thdng duogc thiét ké theo mo hinh Kién tric phan 16p (Layered Architecture), dam
bao su tach biét rd rang gitra cac trach nhiém.

Céc tang xur 1y dir liéu bao gdm:

1. Preseptation Layer (Controller):
* Tiép nhan HTTP Requests tir ngudi dung (vi du: POST /reviews).

e Xic thuc dit lidu ddu vao (Validation) thong qua DTO (Data Transfer Object).

e Goi xudng tang Service tuong tng.

2. Business Logic Layer (Service): ,

e DAy la tang quan trong nhat cua h¢ thong.

* SRS Service: Chtra ham cai dat thuat toan SM-2. Khi nhan dugc danh gia tu
nguoi ding, Service ndy s& 1ay dir liéu lich st, tinh toan ngdy 6n tip tiép theo
va cap nhat trang thai thé.

e Al Service: Chiju trach nhiém giao tiép véi LLM (Large Language Model),
xay dung Prompt, giri di va xir Iy két qua JSON tra vé dé luu vao Database.

3. Data Access Layer (Repository/ORM):
® Tuong tac truc ti€p véi Co sé dir ligu.

e Su dung TypeORM (hoic Prisma) dé thyuc hién cac truy van CRUD ma khong

can viét cau 1énh SQL thu cong, gitp code an toan va d& doc hon.

Sinh vién thuc hién: Lé Tat Tuan Huéng dan: ThS. DS Thi Tuyét Hoa
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1.3.3 H¢ quan tri co so dir liéu PostgreSQL

a) Giéi thiéu

PostgreSQL 1a hé quan tri co s¢ dir liéu quan h¢ (RDBMS) ma ngudn mé
manh m&, ndi tiéng vé do tin cay va tuan thi cac chuan SQL.

b) Ly do lua chon

Tinh toan ven dir li¢u (ACID): Pam bao cac giao dich (Transactions) lién
quan dén tién d6 hoc tap cua nguoi dung dugc thuc hién chinh xac tuyét doi.
Khong xay ra truong hop luu log review nhung khong cép nhat ngay on tap.

HO tro kiéu dir liéu JSONB: Pay 1a yéu t6 then chét. Hé thong can luu trit cu
tric phirc tap cua cac loai thé (Tric nghiém, Pién tir) va hang doi phién hoc
(session_queue) mot cach linh hoat ma khéng can tao qua nhiéu bang phu.
PostgreSQL x 1y truy van trén JSONB nhanh hon nhiéu so véi MySQL.

1.3.4 Cong nghé tich hop Al (Generative Al)
Dé thyc hién chuc nang "Tao thé tu dong", h¢ théng st dung API cua cac mo hinh ngén
ngtt 16n (LLM).

® Mo hinh s dung: Groq API hodc Google Gemini

e Co ché hoat dng:

1.
2.

Backend nhan vin ban dau vao tir ngudi dung.
Hé thong xay dung mot System Prompt chuyén biét, yéu cau Al dong vai tro
12 mot "Gido vién soan bai", trich xuat cac cip cdu hoi - cau tra 101 (Q&A).

. Yéu cau dinh dang dau ra bat budc 1a JSON dé hé théng c6 thé tu dong boc

tach va luu vao Database ma khong can ngudi ding chinh sira thu cong.
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1.3.5 Quan ly hang doi tac vu voi BullMQ va Redis
a) Gioi thiéu
BulIMQ 1a mdt thu vién Node.js manh m¢, dua trén Redis, dung dé trién khai
hang doi tin nhin (Message Queue). N6 cho phép xir Iy céc tac vu bat dong bd
(Asynchronous tasks) va phan tan, gitip giam tai cho ludng xir 1y chinh ctia tmg
dung.
b) Ly do lra chon cho hé thong Flashcard
Trong tng dung Flashcard Maker, chic niang "Tao thé tu dong bang AI" 13 mot
tdc vu ndng va ton thoi gian. Viéc goi API dén cac mo hinh ngoén ngtr 16n
(LLM) va cho phan hoi c6 thé mét tir 10 dén 30 gidy.
e Vian dé: Néu xur Iy ddng bd (Synchronous) theo cach thong thuong, nguoi
dung s€ phai treo trinh duyét cho doi, hodc té hon 1a gap 161 Timeout (Hét thoi
gian cho) tor may chu.

* Giai phap voi BullMQ:
1. Khi ngudi ding nhan "Tao thé", hé thong chi ghi nhan yéu cu va tra vé
thong bao "Pang xur Iy" ngay 1ap tirc (Non-blocking).
2. Yéu cau duoc day vao hang doi ciia BullMQ.

3. Mot Worker chay nén s& 14y yéu cau ra, goi Al APL xtr Iy dit liéu va luu
vao Database.

4. Khi hoan tt, hé thong giri thong bao (Notification) hodc cdp nhat trang
thai qua WebSocket (Real-time) cho nguoi dung

Ngoai ra, BullMQ con hd trg co ché Retry (Thir lai) ty dong. Néu két néi  dén
Al bi 16, hé théng s€ tu dong thtr lai sau mgt khoang thoi gian ma khong lam
mat yéu cau ctia ngudi ding.
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1.3.6 Cong nghé Container héa voi Docker
a) Gidi thiéu

Docker 14 nén tang ma nguén mé cho phép déng goi ing dung va toan bo cac

thu vién phu thudc (dependencies) vao mot don vi chudn hoa goi 13 Container.

Piéu nay dam bao mg dung chay nhat quan trén moi méi truong, tir may ca

nhan cta 1ap trinh vién (Local) dén méy chu thyuc té (Production).

b) Ung dung trong dé tai

Hé théng Flashcard Maker bao gdm nhiéu thanh phan dich vu khac nhau can

khoi chay dong thoi:

e Backend API (NestJS).

e Database (PostgreSQL).

¢ Cache & Message Broker (Redis).

e  Web Server (Nginx).

Vi¢e cai dat tha cong tung dich vu trén may chu rat phtc tap va dé xung dot

phién ban. Docker va Docker Compose giai quyét vin dé nay bang cach dinh

nghia toan b ha ting trong mot file cau hinh (docker- compose.yml). Chi véi
mot cu 1énh, toan bo hé thong c6 thé duoc khoi tao va két ndi v6i nhau thong
qua mang ndi bd ao (Docker Network), gitp viéc trién khai (Deployment) trd
nén nhanh chong va dé dang mad rong (Scale).
1.3.7 Web Server va Reverse Proxy voi Nginx
a) Gioi thi¢u

Nginx 14 moét Web Server hiéu ning cao, mi ngudn md, ndi tiéng voi kha

nang chiu tai 16n va tiéu thy it tai nguyén. Trong cac kién tric ung dung

hién dai, Nginx thuong dong vai tro 13 Reverse Proxy (May chu uy quyén
nguoc).
b) Vai tro trong kién tric hé thong

Trong d6 4n nay, Nginx khong xt 1y logic nghiép vu ma dung trudc hé

théng Backend dé thuc hién cac nhiém vu quan trong:

e Reverse Proxy: Tiép nhan moi yéu cau HTTP/HTTPS tir Internet (cong
80/443) va diéu hudng (forward) chung dén dung container Backend (dang
chay cong ndi bo, vi du 3000). Diéu nay giup che gidu ciu trac mang ndi bo,
tang tinh bao mat.
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Serving Static Files: Phuc vu truc tiép cac file tinh cua ph?ln Frontend
(HTML, CSS, JS, hinh anh) véi tbc do cuc nhanh, giam tai cho Backend
NestJS dé tap trung xir Iy API.

Load Balancing (Cin bang tai - Tuy chon mé rong): Néu luong ngudi
dung ting cao, Nginx c6 thé phan phdi luu luong truy cip déu gitra nhiéu ban
sao (Replicas) cua Backend service

1.3.8 Framework phdt trién giao di¢n Vue.js

a) Gioi thi¢u

Vue.js 1a mot framework JavaScript md nguon mo dung dé xdy dung giao
dién nguoi dung (User Interfaces - Ul) va cac ung dung don trang (Single-
Page Applications - SPA). Puoc Evan You ra méit vao nim 2014, Vue.js

dugc ménh danh 1a "The Progressive Framework" (Framework tiém tién),
nghia 14 nd c6 kha ning thich ung linh hoat: ¢ thé dung dé nhing vao mot

phan nho cua trang web hodc mé rong dé xay dung mot hé théng Frontend
phtc tap.

b) Cac dic diém ky thuat noi bat

Virtual DOM (DOM 3#o0): Tuong tu nhu React, Vue st dung Virtual DOM
dé t6i wu hoa hiéu suit. Thay vi thao tac truc tiép va nang né 1én DOM that
cua trinh duyét mdi khi dit liéu thay ddi, Vue tinh toan sy thay ddi trén bd nhd
40 va chi cap nhat nhiing phan tir thyc sy can thiét, gitip giao dién phan hoi
cuc nhanh.

Reactive Data Binding (Lién két dir liéu phéan tng): Vue st dung co ché
lién két dir liéu hai chiéu (Two-way binding) thong qua hé théng phan ung
(Reactivity system). Khi trang théi (state) cua dit liéu thay d6i, giao dién s&
tu dong cap nhat va nguoc lai, giam thiéu dang ké luong code xur 1y su kién
thu cong.

Component-based Architecture (Kién truc hudong thanh phz‘“m): Vue
khuyén khich chia nhé giao dién thanh cac thanh phan (Component) doc lap,
c6 thé tai sir dung (vi du: Component Flashcard, Component ProgressBar,
Component Sidebar).
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¢) Ly do lwa chon cho h¢ thong hd trg hoc flashcard

Déi voi mot tmg dung didc thu nhu Flash Study, trai nghiém nguoi ding (UX)
1a yéu tb séng con. Vue.js duoc lwa chon vi nhimg 1y do sau:

L.

Trai nghiém Single Page Application (SPA): Viéc hoc tip doi héi su
tap trung cao do. M6 hinh SPA cta Vue gitp tmg dung chuyén doi giira
cac man hinh (vi du: tir "Danh sach bd thé" sang "Man hinh 6n tap") muot
ma ttrc thi ma khong can tai lai toan b trang (reload page). Piéu nay tao
cam giac 1ién mach giéng nhu dang st dung mot Gmg dung Native trén
dién thoai (App-like experience).

Twong tac thoi gian thwe mwot ma: Trong qua trinh 6n tap (Review
Session), cac thao tac nhu 1at thé, danh gia (Easy/Hard), chuyén thé tiép
theo dién ra lién tuc. Co ché Reactivity cia Vue dam bao cac tuong tic
nay dién ra v6i do tré thap nhat, khong gay giat lag, giup duy tri dong chay
hoc tap (Flow) cua nguoi dung.

Quan ly trang thai phirc tap véi Pinia/Vuex: Hé thong can quan 1y nhiéu

trang thai phtc tap & phia Client nhu: Hang doi cdc thé dang hoc, Tién dé
phién hoc, Thong tin nguoi dung dang nhdp. HE sinh thai cua Vue cung
cAp thu vién quan 1y trang thai (State Management) nhu Pinia, giap quan
ly dir liéu tap trung va dong bd hoa dé dang giira cac Component khac
nhau.

Dé dang tich hop véi Backend NestJS: Vue.js hoat dong doc lap véi
Backend, giao tiép hoan toan thong qua API (RESTful hoic GraphQL).
Diéu nay phu hop hoan hao voi kién tric tach biét (Decoupled
Architecture) ma dd an dang hudng tdi, cho phép phat trién va ning cap
Frontend/Backend ddc 1ap v6i nhau.
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1.3.9 Co ché xdc thwc ngwoi ding Google OAuth 2.0
a) Gi6i thiéu vé OAuth 2.0

OAuth 2.0 (Open Authorization) 1a mét tiéu chuan md vé ty quyén truy cap.
N6 cho phép nguoi dung cip quyén cho tmg dung bén thir ba (Flashcard

Maker) truy cdp vao thong tin c4 nhan cua ho trén mot dich vu khac (Google)
ma khong can phai tiét 16 mat khau.

b) Quy trinh xac thuc “Ping nhip bing google”

Quy trinh tich hop trong hé thdng dién ra nhu sau:

l.
2.

Yéu ciu: Nguoi dung chon "Login with Google" trén giao dién Vue.js.

Chuyén hwéng: Ung dung chuyén huéng ngudi diung dén trang diang
nhép cua Google.

. Xac thue & Cap quyén: Nguoi dung dang nhap tai khoan Google va

déng y chia s¢ thong tin co ban (Email, Tén, Anh dai dién).

Mai iiy quyén: Google tra vé mot mi xac thuc (Auth Code) cho Backend
NestJS.
Trao ddi Token: Backend sir dung ma nay dé d6i 1ay Access Token va

thong tin ngudi dung tr may chu Google.

Tao phién lam viéc: Hé thong tao tai khoan (néu chua c6) va cip phat
JWT (JSON Web Token) riéng ctia hé théng dé duy tri phién dang nhép.

c¢) Uu diém va 1y do lwa chon

* Ning cao trai nghiém nguwoi dung (UX): Loai bo rao can tdm ly khi phai
dién form dang ky dai dong va ghi nhé thém mot mat khau méi. Nguoi dung
c6 thé bat dau hoc ngay chi sau 2 ct click chudt.

e Bio mat: Giam thiéu rui ro 16 lot mat khau, vi hé théng khong truc tiép luu
trir mat khau cta ngudi ding ma dwa vao co ché bao mat cap cao ciia Google.

e Pj tin ciy: Viéc tich hop diang nhap bang Google giup tng dung méi tao

duoc su tin tudng budc dau doi voi ngudi dung.
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1.3.10 Tw déng héa quy trinh phdt trién véi Github Actions (CI/CD)
a) Gioi thiéu vé CI/CD va Github Actions
Trong quy trinh phat trién phan mém hién dai, CI/CD (Continuous Integration -
Tich hop lién tuc / Continuous Deployment - Trién khai lién tuc) 1a mot tiéu
chuan khong thé thiéu.

e CI (Tich hop lién tuc): La qua trinh tu dong hoa viéc hop nhét code tir
cac nha phat trién vao mot kho luu trit chung. Mdi 1an hop nhit déu dugc
kiém tra tu dong (automated test) dé phét hién 156i sém.

e CD (Trién khai lién tuc): La qua trinh tu dong héa viéc phat hanh phan
mém di qua kiém thr 1én moi trudong san pham (Production) mét cach
nhanh chéng va an toan.

Github Actions 13 mot nén tang CI/CD duoc tich hop truc tiép vao kho luu trix
mi ngudn Github. N6 cho phép cac nha phat trién dinh nghia cac quy trinh lam
viéc (Workflows) trr dong ngay trong repository ma khong can cai dit server CI
bén thir ba (nhu Jenkins).
b) Co ché hoat dong ,

Github Actions hoat dong dua trén céc t¢p cau hinh dinh dang YAML.
Mot quy trinh (Workflow) co ban bao gom:

1. Events (Su kién): Hanh dong kich hoat quy trinh (vi du: khi c6 Iénh git

push Ién nhanh main, hodc khi c6 mot Pull Request duoc tao).

2. Jobs (Céng viéc): Tap hop cac budce thuc hién. Cac Jobs co thé chay song

song hodc tuan ty.

3. Runners: La cac may chu 4o (Linux, Windows, macOS) do Github cung
cAp dé thuc thi cac 1énh trong Job (nhu cai dit Node.js, chay test, build
Docker).
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c¢) Ung dung trong hé thong ‘ ,
Viéc &p dung Github Actions vao d6 an giup gidi quyét bai toan van hanh
build version méi thu cong.

1. Tu dong héa kiém thir (Automated Testing): Ngay khi sinh vién day
code (push code) 1én Github, hé thong s& ty dong kich hoat workflow dé
chay céc bai kiém thir don vi (Unit Test) cho Backend NestJS. Néu test
that bai, quy trinh s& dimg lai va giri canh bao, dam bao code 156i khong
bao gio dugc dua vao hé théng chinh.

2. Tw dong hoa dong géi (Automated Build & Dockerize): Sau khi test
thanh cong, Github Actions s€ tu dong thuc hién Iénh docker build dé
dong goi tmg dung thanh cac Docker Image va ddy (push) 1én Docker Hub
(hoac mot Container Registry riéng).

3. Tw dong hoa trién khai (Automated Deployment): Thong qua giao thic

SSH, Github Actions s& két ndi an toan dén may chi VPS, thyc hién 1énh
docker pull dé 1iy phién ban mé&i nhat vé va khoi dong lai cac container.
Qua trinh ndy gitip viéc cap nhat tinh ning méi dién ra chi trong vai phit
ma khong can can thiép thi céng, giam thiéu sai st do con ngudi.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1 Phén tich yéu ciu chirc ning
2.1.1 Nhém chivc ning Qudn Iy Tai khodn & Hé thong
Pay 12 nhom chirc ning nén tang dam bao tinh bao mat va ca nhan hoéa cho nguoi dung.
¢ Dang ky/Dang nhap:
e Cho phép ngudi dung tao tai khoan méi bang Email/Mat khau.

* Tich hop Social Login: Pang nhap nhanh thong qua tai khoan Google (OAuth
2.0) dé giam thao tac nhap liéu.

* Quin ly ho so (Profile): Cap nhat thong tin ¢4 nhan (Ho tén, Anh dai dién -
Avatar).

e (Cai dat hoc tap (User Settings):
e Thiét 1ap muc tiéu s thé can hoc mdi ngay (Daily Target).
e Céiu hinh thoi gian nhan thong bao nhic nhd hoc tap.
e Tuy chinh mui gio (Timezone) dé tinh toan ngdy qua dém chinh x4c.
2.1.2 Nhom chirc nang Qudn ly Ngi dung (Content Management)
Cho phép nguoi dung xay dung kho kién thire c4 nhan.
* Quan ly Bj thé (Card Set Management):
® Tao mdi, chinh stra, x6a bd thé.

e Chu hinh quyén riéng tu cho bd thé: Cong khai (Public) hodc Riéng tu
(Private).

e Sao chép (Clone) bd thé cong khai ctiia ngudi khac vé kho ca nhan.
* Quain ly Thé (Card CRUD):
e Thém thé mdi véi hai mat: Thudt nglt (Front) va Pinh nghia (Back).

e HO trg soan thdo vin ban phong phu (Rich Text), chén hinh anh minh hoa va
am thanh phat am.

e HJ tro nhiéu loai thé: Thé 14t co ban, Thé tric nghi¢m (Multiple Choice).
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e Tao thé tw dong bing Al (AI-Generated Content):
e Ngudi dung nhép mdt doan van ban, danh sach tir vung hodc tai 1én mot tép
tai li¢u.
e Hé thdng sir dung AI dé phan tich va ty dong trich xuat danh sach thé (Cau
hoi - Cau tra 101).
2.1.3 Nhém chirc niang Hoc tip & On luyén (Study & SRS Engine)
Pay 1a trai tim ciia hé thong, noi 4p dung thuat toan SM-2/FSRS.
¢ Phién hoc (Learning Session):

e Hé thdng tu dong loc va hién thi cac thé can on tip trong ngay (Due cards) va
cac thé mdi (New cards) theo gidi han cai dat.

e H) tro tinh niang "Hoc tiép" (Resume): Luu trang thai néu ngudi dung thoat
ung dung gitra chung.

* Danh gia ghi nhé (Rating):

e Cung cap 4 muc do danh gia sau khi 1at thé: Quén (Again), Khé (Hard), Puoc
(Good), Dé (Easy).

e Dua trén danh gia, hé thong tinh toan lai thoi gian 1ap lai tiép theo (Interval).
e Théng ké tién d¢ (Statistics):

e Hién thi biéu d6 nhiét (Heatmap) thé hién tan suét hoc tip trong nim.

o Théng ké sb luong thé thudc cac trang thai: Mdi, Pang hoc, Pa thudc.

e Duy tri chudi ngay hoc lién tuc (Streak) dé khuyén khich thoi quen.
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2.2 Phén tich yéu cu phi chirc niing
2.2.1 Hiéu nang (Performance)
e Thoi gian phan hdi: Cac thao tic co ban (14t thé, chuyén trang) phai c6 do tré

du6i 200ms dé dam bao trai nghiém hoc tip muot ma ("Flow state'").

e Xir ly tac vu ning: Tinh ning tao thé bang Al (c6 thé mét 10-30 gidy) phai dugc
xtr Iy bit ddng bod (Asynchronous) thong qua hang doi (Queue), khong lam treo
giao di¢n nguoi dung.

 Kha niing chiu tai: Hé thong c6 thé hd trg hang nghin nguoi dung truy cap dong
thoi nho co ché Caching (Redis).

2.2.2 Tinh Bdo mdt (Security)
e Mi héa dir liéu: Mat khau ngudi dung phai dugc ma héa mot chiéu (Hashing)
bang thuét toan manh (nhu Berypt hodc Argon2) trude khi luu vao co sé dir liéu.

e Xic thuc & Phin quyén:

o St dung JWT (JSON Web Token) dé xac thyuc cac phién lam viéc APL
e Ap dung mé hinh RBAC (Role-Based Access Control) ¢& dam bao nguoi
dung chi c6 thé chinh stra dir liéu do chinh minh tao ra (trir Admin).

e Bao vé dir liéu: Co so dit liéu phai dugc sao luu (Backup) dinh ky dé tranh mét
mat tién do hoc tap cua nguoi dung.

2.2.3 Tinh Kha dung & Twong thich (Usability & Compatibility)
e Giao dién: Thiét ké theo phong cach ti gian, hién dai, tdp trung vao nodi dung
hoc tap (Content-first), giam thiéu cac yéu t6 gdy xao nhing.

e Pa nén tang: Ung dung Web phai co thiét ké dap tmg (Responsive Design), hién
thi tbt trén ca may tinh (Desktop), may tinh bang va dién thoai di dong, hd trg
nguodi dung hoc moi lic moi noi.

e Qudc té hoa (i18n): Hé thong duoc thiét ké dé dé dang hd tro da ngon ngit (Tiéng
Viét, Tiéng Anh) trong tuong lai.

Sinh vién thuc hién: Lé T4t Tuin Huéng dan: ThS. DS Thi Tuyét Hoa 24



Hé théng hé tro hoc flashcard

2.3 Biéu do use case

2.3.1 Biéu db use case téng quan

Wi Fwre

Sz AP
amnh nS4 Sy
",

hicitcaon
= Foc B
\' Cil e
£ 8 morc Hig
(] '
........ Ganthang
,..-"A"\ e e ey
St dar -
ey -5
o _
—— — ] —

Hinh 1. Biéu dé use case tong quan ciia hé thong

Wil o iy ___-".

o
E)‘T

T mch mal

Bl Sarvcs
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2.3.2 Biéu dé use case Qudn Iy thong tin cd nhan

Mg ding

Extends

Quan tri vién

= Quan Iy théng tin ¢4 nhan

Bang ky/ Bang nhap

Bang ky dang nhap thil coing

Bang nhap bang
Google

Quan ly
théng tin ca nhan

Xem thdng
fin ca nhan

Quén / Pat lai
mét khau

Xem thdng k&
ca nhan

Hinh 1. Biéu d6 use case Quan Iy thong tin cd nhén

Sinh vién thyuc hién: Lé Tat Tuan
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2.3.3 Biéu db use case Qudn Iy bj thé

Mgurdi ding

Extends

Cuan tri vign

= Quan Iy b thé

Cap nhat / Xaa
b thé

San chép bd thé

Chia s bd thé

Xem [ tim kiém
b tim

Hinh 1. Biéu dé use case quan 1y bé thé

Sinh vién thue hién: Lé TAt Tudn
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2.3.4 Biéu db use case Qudn Iy thé

= Quan Iy thé

Xem danh sach
thé cla
b thé

Thém / sira / xba
thé

o
A

Quan ly thé
trong bé thé

Nguwrdi dang
Extends
Upload anh
file audio
Quan fri vién 8l

Preview mat
trrdre/sau
cla thé

Hinh 1. Biéu do use case quan 1y thé
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2.3.5 Biéu db use case Hoc Flashcard

= Use case Hoc flashcard

Hoec cac thé theo goi
¥

Cai dat phién hoc

Bianh gia do kho

Hoc lai cac thé danh

Mguwdi dung ddu kho

¥em danh sach bd
thé trurgic khi hoc

Hinh 1. Biéu dé use case hoc flashcard
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2.3.6 Biéu db use case Qudn Iy thw muc

Folder Use case

Quan tri vién

Tao thwr
muc mdi

Bdi tén thur muc

G bb thé
khdi thure muc

Thém bd thé vao
thur muc

Hinh 1. Biéu dé use case quan Iy thur muc

Sinh vién thyuc hién: Lé Tat Tuan
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2.3.7 Biéu do use case Qudn ly nhém

= Use case Quan ly nhém

Thém/sra/xoa nhom

Nguoi dun - L )
9 9 M1 ngudi tham gia
vao nhom

Chia sé bd thé vao
nhom

Quan Iy thanh vién
nhom

Hinh 1. Biéu do use case quan ly nhom
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2.4 Pic ta biéu dd Use — Case

2.4.1 Use case Ping nhdp bing Google (Google Oauth)

Bdng 2. Pdc ta use-case dang nhdp bang google

Tén U . o
?asese bang nhap bang Google (Login with Google)
M3 s6 UC-001
Tac nhan Khach (Guest), Google Authentication Service
Cho phép nguoi dung dang nhap hoac dang ky tai khoan méi
Mo ta thong qua tai khoan Google hién c6 ma khong can tao mat

khau riéng.

Tien dieu
kién

- Khach dang ¢ trang Bang nhap.
- Hé thong da dugc dang ky va cau hinh trén Google Cloud
Console (Client ID, Client Secret).

Luong suw
kién chinh

1. Khach: Nhan nat "Tiép tuc véi Google" trén giao dién.

2. Hé théng (Client): Chuyén huéng trinh duyét dén trang xac
thuc cua Google.

3. Google: Hién thi form ding nhap va yéu cau cip quyén truy
cap (Scope: email, profile).

4. Khach: Pang nhap tai khoan Google va nhan "Pong y".

5. Google: Xac thuc thanh cong va chuyén hudng vé lai trang
web (Callback URL) kém theo ma xac thuc (auth code).

6. Hé théng (Client): Gtri ma auth_code nay xudng Backend
API.

7. H¢ thong (Backend):

- Dung auth_code d6i lay access_token tir Google.

- Dung access_token dé 1ay thong tin ngudi dung (Email,
Avatar, Name).

- Kiém tra Email trong Database:

+ Néu chua ton tai: Tao tai khoan méi (user) va ghi nhan vai
tro mac dinh.

+ Néu da ton tai: Céap nhat thong tin (Avatar/Tén) néu can.

- Tao phién Iam viéc mai (session), sinh cap JWT (Access
Token & Refresh Token).

8. H¢ thong (Client): Nhan JWT, luu vao
LocalStorage/Cookie va chuyén huéng vao Trang chi.

Sinh vién thyuc hién: Lé Tat Tuan Huéng dan: ThS. DS Thi Tuyét Hoa
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Ludng ngoai
1

Ngudi dung tir chdi (User Denied): Tai budc 4, néu khach
nhan "Hiy", Google tra vé 16i. Hé thong hién thi thong béo:
"DPang nhép bi huy bd".

Email bj khéa: Néu tai khoan ton tai nhung is_actived = false
(bi ban), hé thdng tir chdi ddng nhap va bao 15i.

L&i két noi Google: Néu API Google khong phan hoi, hé
théng bao "Lbi két ndi, vui long thir lai sau".

Diéu kién
sau

- Mot ban ghi méi dugc tao trong bang session.
- Thong tin thiét bi duoc cap nhat trong bang device

2.4.2 Use case Qudn Iy thong tin cd nhdn

Bang 3. Ddc ta use-case quan ly thong tin ca nhan

Tén U :
ecnasese Quan 1y thong tin c4 nhan (Manage User Profile)
Ma s6 UC-002
Tac nhan Nguoi dung da dang nhap (User)
Cho phép nguoi dung xem va cap nhat thong tin dinh danh
Mo ta (Tén, Avatar) va cac cau hinh hoc tip c4 nhan (Muc tiéu hang

ngay, Mui gio).

Tien dicéu
kién

Nguoi dung da ding nhap thanh cong vao hé thng.

Luong sw
kién chinh

1. Nguoi dung: Truy cap vao trang "Ho so c4 nhan" (Profile).
2. Hé théng: Tai thong tin hién tai tir bang user va user_setting
dé hién thi 1én Form.

3. Nguoi dung: Chinh stra cc thong tin mong mudn (vi du:
doi tén hién thi, ting muc tiéu hoc tir 10 1én 20 thé/ngay).

4. Nguoi dung: (Tuy chon) Nhan nt tai 1én anh dai dién méi.
5. Nguoi ding: Nhan nat "Luu thay d6i".

6. Hé théng (Client): Kiém tra dit liéu hop 18 (Validate Form).
Gui yéu cau cip nhat 1én Server.

7. Hé thong (Backend):

- Néu co file anh: Thuc hién upload 1én Cloud Storage, lay
URL méi.

- Sir dung Transaction dé cap nhat dong thoi bang user va

Sinh vién thuc hién: Lé Tat Tuan Huéng dan: ThS. Db Thi Tuyét Hoa
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user_setting.

- Tra vé thong tin profile m&i nhat.

8. Hé thong (Client): Hién thi thong bao "Cap nhat thanh
cong" va cap nhat giao dién.

Ludng ngoai
18

L&i dinh dang dnh: Nguoi dung upload file khong phai anh
hoic > 5MB. Hé thng béo 15i va chin request.

L&i dir liéu: Nguoi dung dé tréng tén. Hé thong hién thi 16i
Validation.

L&i ddng bd: Néu cap nhat bang user thanh cong nhung
user_setting thét bai, hé théng Rollback (hoan tac) ca hai dé
dam bao toan ven dir liéu.

Pidu kién
sau

Dt li€u trong Database dugc cap nhat. Anh cii trén Cloud (néu
¢6) dugc danh dau x6a (hodc x6a ngay tuy chinh sach).

Sinh vién thyuc hién: Lé Tat Tuan Huéng dan: ThS. DS Thi Tuyét Hoa
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2.4.3 Use case Qudn ly b thé

Bang 4. Ddc ta use-case quan ly bo the

Ma ca st dung

UC-003

Tén ca sir dung

Quan 1y bo the Flashcard (Flashcard Set Management)

Tac nhan

Nguoi dung, Quan tri vién

Mo ta

Cho phép nguodi dung tao, xem, chinh stra, x6a va quan ly cac bo
flashcard. Quan tri vién c¢6 thé xem va quan 1y bo thé cia moi ngudi
dung (tuy chinh sach).

Piéu kién truéc
(Pre-
Condition)

- Nguoi dung dé dang nhap vao hé thong.
- C6 it nhat 0 hoac nhiéu bd thé da duoc luu trudce do.

Diéu kién sau

- Néu chi xem — ghi log truy cap.

(Post- - Né:u tao md1 — luu bo thé Yéo DB va hién thi trong danh sach.
Condition) |- Néu cap nhat — luu thay doi & ghi lich str thay doi. ’
- Néu x6a — déanh dau soft-delete hoac x6a vinh vién tuy cau hinh.
Kich ban Hanh dong cua tac Phan hdi ciia hé thong

nhin
1 Nguoi dung mo Heé théng truy giuét danh sach b thé tur
muc "B0 thé cua database — hién thi.
toi" (My
Flashcards).

Heé thong phan hoi theo timg chiic ning
tuong Uing.

2 Nguoi dung chon:
Tao madi / Xem /
Chinh sira / Xéa bo

thé.

3 Néu chon Tao méi Néu chon Tao méi — nhép thong tin
— nhap thong tin | bd thé (Tén, ;n() ta, thé,...).Validate dir
bo thé (Tén, mo ta, |li¢u nhe}p. Néu ok — Luu bo thé madi
the,...). — Hién thi thong bao thanh cong.

4 Néu chon Xem — |Hé théng hién thi danh sach thé trong
chon bo thé. bo do + lugt hoc + ngay tao.

5  |Néu chon Chinh
stra — Nguoi dung
cap nhat thong
tin/thé.

Validate dit liéu — luu cap nhat vao
DB — thong bdo thanh cong.

Hé thong thuc hién soft delete — cap
nhat DB — thong bdo thanh cong.

6 Néu chon Xé6a —
Nguoi dung xac
nhan.
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2.4.4 Use case Tao thé tw dpng tir prompt

Bang 5. Ddc ta use-case tao thé tw doan van ban (prompt)

Mi ,
acast ' uc-004
dung
Té .
e(lllucnagsw Tao thé ty dong tir Prompt (Generate Flashcards from Prompt)
Tac nhan Nguoi dung (User), Dich vu AI (Al Service)
Cho phép nguoi dung nhap mdt chu dé, tir khoa hodc mot doan vin
Mo ta ban ngan. Hé thong stir dung Al dé phan tich va ty dong sinh ra danh

sach céc thé ghi nhd (Flashcards) phu hop.

Tién dieu
kién

1. Nguoi dung da ding nhap vao hé thong.
2. Nguoi dung dang & trong giao dién chi tiét cia mot b the.
3. Két ndi Internet 6n dinh.

Dieu kién

- Thanh coéng: Céac thé mdi duoc luu vao co sé dir li¢u va hién thi
1én giao di¢n.

sat - That bai: Giit nguyén trang théi cil, hién thi thong bao 15i.
Hanh djng ciia tic nhan | Phan hoi cia hé thong

. , Hé théng hién thi hop thoai
Nguoi dung nhan nat "Tao v 108 . 1er.1A 1 Qp; O:C'u
e . (Modal) nhap li€u, bao gom cac
1 thé¢ bang AI" trén thanh . .. Z
R o truong: NO1 dung (Prompt), SO

cong cu cua bo thé. , . .

lugng thé, Ngon ngtr.
Kich ban 1. Hé thong kiém tra dit liéu dau

chinh

vao (Validation).

Ngudi ding nhap yéu cau | 2. Néu hop 16: Hién thi trang thai
(Vi dw: "Tir vung vé | "4l dang xir I¥..." (Loading).
Marketing”) va nhan nit

"Tao ngay". 3. Hé théng Backend gui yéu

cau dén Al Service va cho két
qua.
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3 | (Nguoi dung cho doi)

1. H¢ théng nhan két qua tir Al,
phan tich dinh dang JSON.

2. Hién thi danh sach cac thé
nhap (Draft Cards) ¢ ché do
Xem trudc (Preview).

Nguoi ding xem lai két
qua (Preview):

- B6 chon cac thé khong
4 | mong mudn.

- Chinh sua ndi dung thé
(néu cén).

Hé¢ théng cap nhat danh sach thé
nhép theo thao tac chinh stra cua
nguoi dung ngay trén giao dién.

Ngudi ding nhan nat "Luu
vao bo thé".

1. Hé théng guri danh sach thé da
chon vé Server.
2. Luu dir li¢u vao bang card
trong Database.

3. Hién thi thong bao "Thém thé
thanh cong".

4. Dbong hop thoai va tai lai danh
sach thé mai.

Kich ban
ngoai I¢

- E1. Dir liéu nhap khong hop 1é: Tai budc 2, néu ngudi ding dé
tréng ndi dung Prompt, hé thong hién thi théng bao 16i ngay dudi 6
nhap li€u: "Vui long nhap chu dé hodc ni dung can tao".

- E2. Lbi tir phia AI (Timeout/Error): Tai budc 3, néu qua thoi
gian chd (vi du 30s) hodc Al Service tra vé 151, hé thong tat trang
thai Loading va hién thi thong bao: "Hé thong Al dang bdn hodc gdp

sw co. Vui long thu lai sau.”

- E3. Nguoi dung hity bé: Tai bude 4 (Xem trude), néu ngudi dung
nhan nut "Huy" hodc tat hdp thoai, h¢ théng s€ huy bo toan bo qua
trinh va khong luu bat ky thé ndo vao co so dir lidu.

Sinh vién thuc hién: Lé Tat Tuan
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2.4.5 Use case Tao thé tw dong tu tai liéu (File Upload)

Bang 6. Ddc ta use-case tao the tu file tai li¢u

Técna:ise Tao the tur File PDF (Generate from File)
Mi s6 UC-005
Tac nhan Nguoi hoc (User), Al Service, Cloud Storage
Mb ti Nguoi dung tai 1én mot tép tin pdf, hé thdng xu Iy nén dé tao

ra bo thé.

Tién dieu
kién

Nguoi dung da dang nhép. File c6 dinh dang hop 1¢ (PDF,
DOCX) va dung luong < 10MB.

Diéu kién
sau

- Thanh cong: No6i dung file dugc xtr ly, cac thé mai duoc tao
va luu vao co so dir lidu.

- Thét bai: Hién thi thong bao 16i (LSi dinh dang, 16i doc file,
hoic 16i Al).

Luong suw
kién chinh

Hanh dfng cia tac

R Phan hoi ciia hé thong
nhan

Nguoi dung nhan nut
"Tai lén tai liéu"
(Upload File) trong
giao di¢n tao bg thé.

Hé théng hién thi hop thoai
chon tép tin hodc vung kéo tha
file (Drag & Drop).

1. Hé thdng (Client) kiém tra
dinh dang va kich thudc file.

2. Néu hop 1€: Hién thi trang
thai "Dang tai lén va phadn

Nguoi dung chon mot )
tich...".

2 | tép tin tor may tinh va
nhén nat "Submit". 3. H¢ théng Backend nhan
file, trich xuat vin ban (Text
Extraction) va gui ndi dung
dén Al Service.

Sinh vién thyuc hién: Lé Tat Tuan
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(Nguoi dung cho doi
qua trinh xi ly)

1. Hé¢ thong nhan két qua
JSON tur Al

2. Hién thi danh sach cac thé
nhap (Draft Cards) & ché do
Xem trudc (Preview).

Nguoi dung xem lai két
qua (Preview):

- Pbi chiéu nodi dung
4 | théveitailiu gbc.

- Chinh stra hoac xo0a
cac thé khong chinh
xac.

Hé thdng cap nhat danh sach
thé¢ nhap theo thao tic cua
nguoi dung.

Nguoi dung nhidn nut
"Luu vao b thé".

1. Hé théng gtri danh sach thé
cudi cung vé Server.

2. Luu dir liéu vao bang card
trong Database.

3. Hién thi thong bao "DPa
tao n the tw tai lieu thanh
cong".

4. bong hop thoai va tai lai
danh sach thé.

Luong
ngoai 1€

File bi 16i/File anh: Néu thu vién khong trich xuat dugc text
(do PDF 1a file scan anh), hé théng ghi log 156i va thong bao:
"Khong thé doc ndi dung file, vui long thir file khac".

Al qua tai: Néu vin ban qua dai vuot Token limit, Worker sé&
thuc hién cat nho vin ban (Chunking) trudce khi giri.
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2.4.6 Use case Qudn ly thé

Bang 7. Ddc ta use-case quan ly danh thé trong 1 bo thé

Ma ca sir dung

UC-006

Tén ca sir dung

Quan ly thé (Manage Flashcard Items)

Tac nhan

Nguoi dung, Quan tri vién

Mo ta

Cho phép nguoi dung tao, xem, chinh stra, x6a thé flashcard trong
mot bo thé. HO tro thém nhanh, nhap hang loat, gan tag, thay d6i th
tur the va danh dau d6 kho. Quan tri vién c6 thé quan 1y thé cia moi
bd néu co quyén.

Diéu kién trudc

- Nguoi dung da dang nhéap. ‘
- Nguoi dung da chon mot bg thé can thao téc.

Dieu kién sau

- Néu xem — ghi nhat ky truy cap.

- Néu thém méi — dit liéu duoc luu vao DB.

- Néu cép nhat — thay d6i dugce luu va ghi vao lich st chinh stra.
- Néu x6a — x6a mém hodc x6a cing tlly quyén.

Kich ban

Hanh dong cua tac Phan hoi ciia hé thong

nhan

Heé thong truy van DB va hién thi danh
sach the + trang thai hoc + do kho.

1 Nguoi dung truy cap
vao danh sach thé
cua bo thé.

Hé théng chuyén sang man hinh tuong
ung.

2 Nguoi dung chon
thao tac: Thém thé
moi / Chinh sira /
Xé6a / Xem chi tiét.

click vao thé.

3 Thém thé méi — | Validate dit liéu — Néu hop 1é lvu DB
nhp "Term"+ | — thong bao thanh cong.
"Definition" (c6 thé
kém hinh
anh/audio).
Chinh sira thé — |Validate — Luu DB — hién thi cap nhat
thay d61 nd1 dung/dd | mai ngay tai giao dién.
kho/thur tu.
Xoéa (hé — hé théng Néu xac nhan — Xo6a mém thé — cap
yéu cau xac nhan. |nhat danh sach.
Xem chi tiét —|Hé& thong hién thi popup/chi tiét noi

dung day du.
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2.4.7 Use case Hoc flashcard

Bang 8. Ddc ta use-case hoc flashcard

Ma ca st dung

UcC-007

Tén ca sir dung | Ché d6 hoc Flashcard (Flashcard Learning Mode)
Tac nhan  |Nguoi dung
Mo ta Cho phép nguoi dung hoc flashcard theo nhiéu ché d6 (flip card,

autoplay, shuffle, danh déu do kho, tracking tién do). Sau mdi luot
hoc, h¢ thong ghi nhan két qua dé phuc vu goi v 6n tap.

Diéu kién trwée

- Nguoi dung da dang nhap. 7
- C6 it nhat mdt bd thé hoac danh sach thé da chon dé hoc.

Pieu kién sau

- Tién d6 hoc dugc cap nhat vao DB.

- Luu lai cac danh gia do khoé va lich st hoc.

- Néu hoan tat bo thé — hé thong co thé dé xuét lich 6n tap tiép
theo (spaced repetition).

Kich ban

Hanh djng cua tac Phan hdi ciia hé thong
nhan

1 Nguoi dung chon  |Hé thdng load danh sach thé va hién thi
Hoc ngay tai mdt | man hinh hoc.
bo flashcard.

2 Nguoi dung lat the |Hé théng hién thi noi dung mat sau.
(Term — Definition
hodc nguoc lai).

3 Nguoi dung danh  |Hé thdng ghi nhan trang thai va cip
dau d6 kho: Easy / |nhat tién do.

Medium / Hard /
Again.

4 Nguoti dung chuyén |Hé thdng hién thi thé méi theo thir tr
sang thé ti€ép theo  |hodc shuffle.
(Next).

5 Khi hoc xong toan |Ghi log phién hoc + cap nhat progress
bo, hé théng hién |+ hién thi két qua.

thi tong két phién
hoc.
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2.4.8 Use case Qudn ly thw muc

Bang 9. Ddc ta use-case quan ly thu muc

Ma ca sir dung

UC-008

Tén ca sir dung

Quan ly thu muc (Folder Management)

Tac nhan

Nguoi dung

Mo ta

Cho phép nguoi dung tao, d6i tén, di chuyén, xem danh sach thu
muc, sap xép va xoa thu myc chira b thé hoac tai liéu. Hb trg phan
cap nhiéu cap thu muc, phuc vu viéc t6 chirc flashcard/eBook gon

gang.

Diéu kién trudc

- Nguoi dung dé dang nhap.
- Bang thu muc d t6n tai trong hé thong.

Dieu kién sau

- Néu tao thu muc méi — luu vao DB.

- Néu dbi tén/di chuyén/x6a — cap nhat DB + log history.

- Néu x6a thu muc chira dit liéu — xir 1y theo rule (x06a mém hodc
chuyén vao thing rac).

Kich ban

Hanh d¢ng cua tac
nhan

Phan hoi ciia hé thong

Nguoi dung mé man
quan ly thu myc.

Hé thdng truy xuit danh sach thu muc
va hién thi dang list/tree.

Nguoi dung chon
Tao thu muc méi.

Hé théng hién thi form nhép tén thu
muc.

User nhdp tén thu
muc — xac nhan.

Validate tring tén cting cap — Luu DB
— Thu muc méi xuat hién.

User chon thu muc
— xem ndi dung
flashcard/bo thé.

Hé thong load va hién thi danh sach item
bén trong.

User ¢6 thé doi tén /
kéo tha dé di chuyén
thu muc.

Hé thong cap nhat DB va UL

User xo6a thu muc
néu khong can thiét.

Hé théng x4c nhan — X6a mém — Cap
nhat UL

Sinh vién thyuc hién: Lé Tat Tuan

Huéng dan: ThS. DS Thi Tuyét Hoa
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2.4.9 Use case Dashboard thong ké

Bang 10. Bdc td use -case xem dashboard thong ké

Muc

Noi dung

Ma ca sir dung

UC-009

Té | .
e: cnagsu’ Xem Dashboard thong ké (View Statistics Dashboard)
u
Tac nhan Nguoi dung (User)
Cho phép nguoi dung xem téng quan vé tién do hoc tap cia
M ti ban than, bao gom: sd lugng thé can 6n, biéu dd phan bd

trang thai thé, lich sir hoat dong (Heatmap) va chudi ngay

hoc lién tuc (Streak).

Tién didu kién

1. Nguoi dung da diang nhdp vao hé thong.
2. Nguoi dung da thyc hién it nhat mot vai phién hoc (dé co

dix liéu hién thi).

Dieu kién sau

- H¢ thong hién thi cac bi€u do va chi so chinh xac dua trén

dir liéu hoc tap hién tai.

- Khong c6 dit liéu nao bi thay doi (Use case chi doc - Read

Only).

Kich ban
chinh

Hanh dgng cua tac
nhan

Phan hdi ciia hé thong

Nguoi dung truy cép
vao trang "T6ng quan"

Hé théng gui yéu cau lay
dir liéu tong hop vé tién do

1 : N
(Dashboard) hoac nhan | hoc tdp cua nguoi dung tu
vao tab "Thong ké". Server.

1. Hé théng tinh toan cac
chi so: Streak hién tai,
Téng sb6 thé da thudc, SO

P (Ngueoi ding cho tdi dip | the can (t)n hom nay.

liéu) 2. Hé thong truy van lich su

hoc tap dé v& biéu d6 nhiét
(Heatmap) va biéu do tron
trang thai (Pie Chart).

Sinh vién thuc hién: Lé Tat Tuan

Huéng dan: ThS. DS Thi Tuyét Hoa
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3. Hién thi giao dién
Dashboard véi cac Widget
thong tin tryc quan.

Nguoi dung xem thong
tin tong quan:

-S6 luong thé dén han
(Due Cards).

- Biéu dd phan bd
(New, Learning,
Review, Mature).

Hé théng hién thi chi
tiét con s6 khi nguoi
dung di chuot (Hover)
vao cac phan cua biéu
do.

Hé thong hién thi chi tiét
con s6 khi nguoi dung di
chuét (Hover) vao cac phan
ctia biéu do.

Nguoi dung thay doi
bo loc thoi gian (Vi
du: Chuyén tir "7 ngay
qua" sang "30 ngay
qua" hodc "Toan thoi
gian").

1. Hé thong nhan tham sb
thot gian méi.

2. Tinh toan lai dit liéu biéu
d6 cot (Bar Chart) theo
khoang thoi gian da chon.
3. Cap nhat lai giao dién
biéu d6 ma khong tai lai
toan bo trang.

Nguoi dung nhin vao
mot ngay cu thé trén
Bicu  d6  nhiét
(Heatmap).

Hé thong hién thi Tooltip
hodc danh sach chi tiét cac
hoat dong da thuc hién
trong ngay do (Vi du: "ba
on 50 thé, Pa tao 1 bo
the").

Kich ban
ngoai 1€
(Alternative
Flow)

E1. Nguoi dung méi (Chwa cé dir liéu): Tai budc 2, néu
hé théng phat hién nguoi dung chua hoc thé nao, thay vi
hién biéu do tréng, hé thong hién thi man hinh Onboarding
(Chao mumng): "Ban chua c6 dit liéu hoc tip. Hay bt dau
bai hoc dau tién ngay!" kém nit kéu goi hanh dong (Call to

Action).

Sinh vién thyuc hién: Lé Tat Tuan

Huéng dan: ThS. DS Thi Tuyét Hoa
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E2. Lbi tai dir liéu (API Error):Néu Server gip su c6 khi
tinh toan thong ké (do dit liéu quéa 1én hodc 16i DB), hé
thdng hién thi thong bao: "Khong thé tai dit liéu thong ké
lac nay. Vui long tai lai trang." va hién thi nat "Thir lai".

2.4.10 Use case Ché dé én tip Tric nghiém & Game (Gamification)

Bang 11. Pac ta use-case on tap ché dg quiz

Muc

No6i dung

Ma ca sir dung

UC-010

Tén ca st On tap Tric nghiém & Game (Quiz & Gamification
dung Mode)
Tac nhan Nguoi dung (User)
Cung cap cac phuong phap on tap thay thé cho Flashcard
truyén théng dé ting hing thu:
Mb ti 1. Tric nghiém (Quiz): Chon 1 dap 4n dung trong 4 lya

chon.
2. Ghép thé (Matching): Tim va ndi cic cip thuat ngir -
dinh nghia twong tng trong thoi gian nhanh nhat.

Tien di€u kién

1. Nguoi dung da dang nhap.

2. Bo thé phai c6 t6i thiéu 4 thé (dé tao du dép an nhiéu
cho trac nghiém).

3. B thé phai co tdi thiéu 6 thé (dé choi ché do ghép thé
hiéu qua).

Pieu kién sau

- Két qua hoc tap dugc ghi nhian (Diém sb, thoi gian hoan
thanh).

- (Tuy chon) Cap nhat tién do SRS: Thé tra 10i dung duoc
danh dau 1 "Good", sai 1a "Again".

Kich ban
chinh

Hanh dng cia tac

£ Phan hoi ciia hé thong
nhan

1. Hé thong 13y danh sach
thé can on.

2. Vi moi thé (cau hoi),
hé thong 1iy ngiu nhién 3

Nguoi dung chon bd thé
/| va nhan nat "Lam tric
nghiém" (Start Quiz).

Sinh vién thuc hién: Lé Tat Tuan Huéng dan: ThS. Db Thi Tuyét Hoa
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dinh nghia cua cac thé
khac trong cling bo dé lam
dap an nhiéu
(Distractors).

3. Hién thi cau hoi dau tién
kém 4 lya chon.

Nguoi dung doc cau hoi
va chon 1 trong 4 dép
an.

1. Hé thdéng kiém tra dap
an ngay lap tuc.

2. Néu dang: Phat 4m
thanh "Ding", hién thi mau
xanh, cOng diém.

3. Néu sai: Phat 4m thanh
béo 13i, hién thi mau d6 &
cAu sai va vién xanh & ciu
dung dé nguoi dung biét.

Nguoi dung nhan "Tiép
tuc" (hoac hé théng tu
chuyén sau 2s).

Hé thdng hién thi cdu hoi
tiép theo trong danh sach.

Nguoi dung hoan thanh
cau hoi cudi cung.

1. Heé thong tinh toan tong
diém va ty 1& chinh xéc
(Accuracy).

2. Hién thi Man hinh tong
két: S6 cau dung/sai, Thoi
gian lam bai.

3. Cung cap tuy chon:
"Lam lai cac cau sai" hoac
"Vé trang chii”.

Sinh vién thyuc hién: Lé Tat Tuan

Huéng dan: ThS. DS Thi Tuyét Hoa
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2.4.11 Use case Qudn ly nhom

Bang 12. Pac ta use-case quan ly nhom

Ma ca st dung

UC-011

Tén ca sir dung

Quan 1y nhém (Create/Manage Groups)

Tac nhan

Nguoi dung, Quan tri vién nhom (Group Owner/Admin)

Mo ta

Cho phép tao nhom hoc tap, moi thanh vién, quan 1y quyén, chia sé
flashcard/tai li¢u trong nhom.

Picu kién trudc
(Pre-
Condition)

- Nguoi dung dé dang nhap. ’ ’
- Tai khoan khong bi han ché tao nhém (néu hé thong c6 quota).

Pieu kién sau

- Nhéom duoc tao/ cap nhat/ xéa theo thao tac.

(Post- - Lich sir hoat dong nhom dugc luu ‘lai.
Condition) |- Thanh vién dugc thém/bd/do1 quyén thanh cong.
Kich ban Hanh dgng cua tac Phan hdi ciia hé thong
nhan

I |User vao trang|Hé théng md form tao nhom.
Groups — chon
Create Group.

2 |User nhap tén, mo6 ta| Validate thong tin — Tao nhom — Géan
nhém — Confirm. |User lam Owner.

3 |Owner moi thanh|Hé théng giri invite/ tao link join.
vién (qua email/link
mvite).

4 |Thanh vién chéap|Hé théng thém user vao danh sach thanh
nhén tham gia. vién.

5 |Owner/Admin quan|Hé théng cap nhat DB + hién thi UI
Iy nhom: do6i tén, moi.
anh nhom, mo ta.

6 |Owner/Admin quan H¢ thong cap nhat role va log thao tac.
1y quyén thanh vién.

Sinh vién thuc hién: Lé Tat Tuan Huéng dan: ThS. Db Thi Tuyét Hoa
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2.5 Biéu d6 hoat dong
2.5.1 Biéu do hoat dpng ciia chivc ning ding nhdp bang Google OAuth

Google Server Backend APl (Nest]S)

Ngudi dung (User) Frontend (Vue.js}

Nhin nit “Login with Google®

¥

G yéu ciu Iy Google Auth URL

¥

Chuyén hutng (Redirect) sanp Google

Ll
Hign thi Farm dang nhip & Consent Screen

¥

Wh3p théng tin & H5ng § c4p quyén

Ted wit 181 (Error Callback Redirect vé Client kém “Auth Code®

¥

Hign thi théng bao 15

O
¥

Ly "Auith Code" tis URL

¥

Gif "Auth Code" xung Backend

Hhan Code -> Gol Google Exchange Token

Y

Tré vié ccess Token & User Profile

Kidm tra Email trong Database

ﬁ Email tén tai ﬁ

Taa User mdi (INSERT user) Chp nhat thing tin [UPDATE user)

l -t

Tao Sessian & W Token

¥

Tra v Token cha Client

¥

Luu Token & Chuy € trang Dashbaard

¥

P
1Ol

Hinh 1. Biéu d6 hoat déng ciia chirc ning ddang nhdp bang google

Huéng dan: ThS. DS Thi Tuyét Hoa
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2.5.2 Biéu do hoat dpng ciia chivc ning qudn Iy thong tin cd nhin

Nguii ding (User}

Truy chp trang Hi sa

Hit theéng hafn thi théng tin
Chinh siim Ehing tin [Tin, Mye i du hoc)

¥

T2 G thay o6 Aratart 12

¥
hon dnh tismay tinh

Frontend (Vue js)

}

| Chugn bj S0k Data

¥
5 b A S, Tysal OB T

Backend API (NestjS)

Hitn thi 1 dnh Chudin tf FormbData [Faebds + File) |
X
]
-
¥
| Gl yeu ciu PUT fapiuserame |
Tranzzction,)

2 ¥
Whda Ao guest

| [Trensaction ]

£ ke AV dInh shm?

-
¥
. Upizad ién Qoudinary (53

“LayuRLanh &Rl | ¥

L 8
Capaindt bang The'
-
X

LE = -}
UPDATE bdng ‘user (Name, Avatarl UPDITE b “wser s esting” (Tanges, Timezony

1 X

s, rg'\s!w .
‘rL

¥

‘Commit Transactizn

Relipack Transsction

Trd v Prafite ma Tra i 4 500
¥
| BAa I netntng |
¥
XL
-
¥
CAp nhdt State Fina Sorel |
Théng bda thann cing |
-

Hinh 1. Biéu do hoat ddng chirc nang qudn Iy thong tin cd nhén
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2.5.3 Biéu do hoat djng ciia chirc niing tao bé thé tiv prompt

Mgt disng (User)

Bhie Rt “Taa bling AF

Whdip Promet (Chd G6Van Ban)

[T P

Frontend (Vue.js)

“f Promet réng hobe qui ngln? ﬁ

i e I alidatiors

&

Gl AP Paguasst (Framph

Backend API [Nest5)

¥

Hiin Promet

(2

My dyng “Systam Prompe® chudn b

'

Gl LLM AP { DpanAlGaminih

4!

il cds At v
“term™: =_", “dafinitice™ =" } ]

o FSOM Aray

N

Al Service (External)

b

Trd vl 1B 503 {Serice Unavalablel
T

¥
Thaing o "4 dang bAn. this lef sau”

¥

O]

v
9, Cab AR tharh ceng? l&j

Tra v Text Response

¥
Parse [SOM tls Text Respanse

¥
H )50 how 167 —tﬁ—TL

Retry [Thirlah hobc Ban 161 Trd vt dnh sach thé (D07

X |
®

¥

Hisn th| Madal “Xem tradc” [Fresizs)
'

¥
Review i Chinh sk thé

[

Mhin "L i
v

¥
SERT yisa béing "tard’

¥

Trd vé kst qua thinh cang
v

¥

Caprhdt giae din B) thi

!

®

Hinh 1. Biéu dé hoat dong churc nang tao bo thé tir prompt

Sinh vién thuc hién: Lé TAt Tudn
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2.5.4 Biéu do hoat dpng ciia chirc ning tao bé thé tir file tai ligu PDF

Ngudi ding

Chon file PDF tir may tinh

. T

[ Mhgn nat “Tao thee |

Mo

=

Frontend (Vue.js)

ile hop 167 (<SMB. POF) 1

Backend API (Nest]S)

Yes

é

| Hidn thi 131 validation | | G File I&n Backend AP |

N

[ Nhan File (Mutter) |

v

[ Uplioad lén Cloudinary/s3 |

[

[ Tao jobtrong BIMO |

v

[ Tra vé "Bang xir 1y (202 Accepted)” |

X

O

N, T—
(" Hign thi thang bdo chs |

[ ®ann asu joo that bai |

Woarker Process (Background)

| sy Job tir Queve |

R

| Download File tis Cloud URL |

¥

| Trich xust van ban (POF Parsing) |
Yes No

‘L—:‘\Tén ban rﬁn.g? ,ﬂ

| Xiy dyng Prompt cho A1 |

¥ ¥

Giri théng bao 16i |

| Goi Google Gemini/Openal API |

é.} |'Nnan Kkt qua |SON
—

| Lt thé vao Database (bing Card) |

¥

I: G théng béo thanh cdng |

@

Hinh 1. Biéu do hoat déng chirc nang tao b thé tir file pdf
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2.5.5 Biéu d6 hoat dpng cud chirc ning tw dong bo sung phdt ém (Text-to-Speech
Enrichment)

MNguri dling Backend AP Worker (Background)

Taofrmport darh sdch Ehi (D 20 1

v

Ml Al "L b thd®

¥

Lika Walivg e ek 03 Bils v s DB | TermyDaliniton|

Kgén ngir 1 Tuing A=h?

4'-1:-:-

Taa pob “Exrichbordic” chifa danh sdah Card Ds

|

Euiy fob whao mang S (Bul MO0

'

S

-

Trd i thireg biso "o thanh cing®

[

Ly Jobi tir ting dgi

v

Lip qua timg Card ID krong danh séch
I

[wang lap al y timg tir] l
Léy tirwmp iTermi tir Cand

)

E#m tra rong béng "dictionary_cache’

¥

ez Ra

— & Ducatmng Cacher 22—
¥ ¥
Loy AudigdPi tir Cache Goi GET apidictionarysp dey
T |
L= EthTqul’ Mot Ervor
|

Trich mult i URL v IP& B ques bl nivy

|
Lins B0 bing ‘dictiorary_cache’
——

!

Chp nhét bang 'card” [sudio_url ipal

s

K thic jok

-

A thivng béo "Cip nhdt hobe 87 [Optiorall

¥

P

it B

Hinh 1. Biéu dé hoat déng chirc nang tir dong bo sung phdt ém
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2.5.6 Biéu do hoat dpng ciia chivc ning hoc flashcard

Ngudi dung (User)

?

Nhan nit "Bt déu hoc'

Hé thidng (System)

¥

Lay danh sdch thé {Due 4+ New)

Wis * ] " N
Danh sach rbng?
¥ l‘

Hién thi “Bd hoan thinh® | | Tao Session médi

v

| Hap theé vie Hang doi [Queus)

¥

-

v

Ldy thé diu tkén trong Queuse |

v

| Hign thj MAL trude (Céu his |

o

I:.

—.
L

¥

Suy nghl & Mhdn "Hign dap &n° |

¥

Hién thj M3t sau & Cac ndt danh gid

¥

Chipm mirc dd (AgainHardGood/Easy)

¥

Tinh todn 585 (Interval, EF) | A&

v

Cédp nhat DB (study_progress) |

v

| Ghi Log (review_logs) |

r""”""m.». gid I 'ﬂuuirl'?."mﬁ

Reset Inkerval | Xda thé khid Queue |

v

| By thé muing cudl Queue (Re-gueus) |

i
< Quaue chn tha? Y

¥

Chp Ahat trang thii Session = Completed |

v

| Hign th MAn hinh Téng ket

Lk

)

Hinh 1. Biéu do hoat déng chirc nang hoc flashcard
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2.6 Biéu do tuin tw

2.6.1 Biéu do tudn tw ciia chirc ning ding nhdp bang Google Oauth

User | Vue Client

Auth Controlier Auth Service
Click “Logi ith Google”,
| Click “Login with Google®
ME“ Yo Goaghs Accounts hitps:ffaccounts. google comyaloauth2iv2/auth...
[ a
Login & Consent
_‘_fg_r:l_i_rect to /callback?code=XYZ 123
| POST /fauth/googlefogin { code: "XYZ 123" }’
salidateG lel code|
validateGoogleLogin{code) L

Exchange Code for Token

{ access_token: “abc...”

id_token

-
{ email: "a@gmail.com”, name: "Nam", picture: "url |

wrl* }
Find User by Email

Get User Profile (using token)

le User Result (Null or Object)
alt

| Google APt | 1 aiahase

[Usar Not Found (New Usar)]
INSERT INTO user (...}

New User Object

TUser Exists]

UPDATE user SET avatar_ur = ...

{ accessToken, refreshToken,

teTok: i ) . 1
SEnRa Emns il Create AccessToken & RefreshToken
INSERT INTO session [...)

Session Created
ke

user }

200 OK {Tokens)

Save Tokens to LocalStorage
-

Mavigate to Dashboard
B

| Vue Client

2 Y

Hinh 1. Biéu do

Auth Controller

Auth Service

tuan tw chirc nang ding nhdp bang google

| Google APt | Database

Sinh vién thuc hién: Lé TAt Tudn

Hudng dan: ThS. DS Thi Tuyét Hoa

54



Hé théng hé tro hoc flashcard

2.6.2 Biéu do tudn tw chirc ning qudn Iy théng tin cd nhan

i Vue (_:Ilent Userco.ntroller | Users.ervlce. Clouulnnryservlc& Database
I . 1
{ Glal doan 1: Xem théng tin |
Wao trang Prafile
| GET fusers/me s
getMyProfile{userd ]
JOIN wser + user_setting
Mo Dode = I_|
User OTO
-
ldZONData ]
Hién thi Farm
{ Giai doan 2: Cap nhit thong tin |
Sira tén, Upload Avatar, Luu
| PUT jusers/me {Multipart/Form-d ata]) :
G kibm File anh (néu c) )
updateProfile(userld, dte. filel
[
alt ICa File anh mai]
uploadimage(file)
| { secure url, public id )
BEGIN TRANSACTION ! -
nihat User
UPDATE user SET ...
s
11
nhat Settings
UPDATE user setting SET .. »
. Ica i (eron]
ROLLBACK
>
g Throw Exception |
le 500 Server Error
[Thanh céng]
COMMIT
*5”“‘“5 S N |
Updated User DTO
200 0K
20
Thing bao “Lwu thanh cong”
Use‘ Vue Client | UserControdler | UserService | CloudinaryService Database

Hinh 1. Biéu dé tuan ti chirc nang qudn Iy thong tin cd nhén
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2.6.3 Biéu do tudn tw chirc ning tao bj thé tir prompt

Vue Client

Nhip prompt & Nhan “Tao"

Al Controlles

| BuliMg Queue | Al Worker | | Gemini/openal

Review the, sira I5i -= Nhan “Luu*

< Hién thi danh sich thé mél

User Vue Client

Hinh 1. Biéu do tuan tir chirc ning tao thé tir prompt

2.6.4 Biéu do tudn tw chirc ning tao bj thé tir file pdf

Q
’
|
User

| Upload File PDF

essage Queue

L
Vue Client API Controller | I Cloud Storage ‘ (BullMQ) \ Worker Service

POST send request generate-from-fila_ |

202 Accepted (*Dang xif Iy*)

Xirly Upload ™
Upload File

le Trd vé File URL

Xirly B&t déng bd ]

Add Job { fileUr, dserld } 1

Job 1B

| Hién thiing béo “Hé théing dang tao the..."

{ Qua trinh xir Iy nén (Background Process) |

Database
TEwte 1: Gif vias chu L
Bude 1: Gul yéu céu
—_
POST faifgenerate { prompt: ..* } >
Add Job "generate-card”
= e
202 Accepted (job D)
Hién thi Loading iPolling job Status)
-
{ Budic 2: Xir Iy nén (Background) |
Process Job
Build System Frompt
“You are a teacher.
Create flashcards |SON...*
Generate Content (AP1 Ed"]b
|e.Response (SON String)
Farse & Validate |SON
Cache két gua tam (Redis/Terpp Table)
Job Completed (Result)
{ Bude 3: Nhin két qua & Luu |
| GET /aifjobs/{ id hiresu it >
JSON Data (Preview Cards) | |
POST /decks/ {id}/cards/batch
INSERT INTC card {bakch) i
SUCCRSS | |
20l Created
1
Al Controller | | BulMg Queue | Al Worker | | Gernini/DpenAl | Database

Al Provider | . ‘

'GEMT‘"S Database

| Trigger Job

E Download File (Via URL)

File Buffer

Extract Text (pdf-parse)

' ! Guii Prompt + Text content_ |
: : le Trd vé JSON Cards

! | INSERT cards (batch)

| : Success

: : INSERT Natification

’ | Job Completed

Vue Client AP Cuntrnllzr| | Cloud Storage ‘Mzssage Queue | | Worker Service |

(BullMQ)

>

Al Provider | Database

{Gemini/GPT) ~— ‘

Hinh 1. Biéu do tuan tw chirc nang tao b thé tir file pdf
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2.6.5 Biéu do tuan tw ciia chirc ning tw dong bo sung phdt am (Text-to-Speech

Enrichment)

Ueer CIIenF (.Vue? .API Server _Queue FBuIIMO}H Worker..f-ervice. Databasa

Taa bé thé [List terms)

.
POST Jcard-setsicards (batch]

INSERT cards (basic info}

| Return Created 105 |_
Xirly bat dng b8
Add Job { cardids, terms }_)_

| JonEnguened

201 Created (Success). .

Hiin thi b thét {chura cd loa)
e i b

Public API
(dictionaryapi.dev)

{Qua trink s Iy nén ( |

Trigger job

-
!
lgop { | (Cho méi Torm trong danh sach]
SELECT * FROM dictianary cache WHERE word = lerm
Lo Result (Cache hUMISS) e
alt [€ache Miss [Chum & trong ta dien]]

GET Jentriesjen/ {term }

SOM Response
L por

INSERT INTO dictionary cache

[Cacha HIf [B& €8l

5 dung o ligu tirCache ™

UPDATE card SET audio_url, ipa

Job Completed
i e

(Dptional) BAn socket hao Client reload Iai the )

Database

Usar Client (Vue) APl Server Queue (BullMQ) | Worker Service
) J )

Hinh 1. Biéu d6 tudn tw chirc ndng tw déng bé sung phdt dm

Public API
(dictionaryapi.dev)
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2.6.6 Biéu do hoat dpng ciia chivc ning hoc flashcard

O o Gl ReviewCantoter prrr—— O
{ Glal doan 1: Khal tao phién hoc |
Bat ddu hoc
POST flearning/sessions { cardSetid } -
createSession(userld, cardSetid)
SELECT cards WHERE next_review <= now(} LIMIT 20_ |
List<Card>
MNSERT INTO leaming sessions )'
Session ID + List Cards
JSON iCards Data)
< Hign thi Theé dau tign
| Glal doan 2: Ngudl dung dénh gia the |
Chon “Good” (Rating = 3) -
POST fleaming/sessionsisubmit { sessionld, cardid, rating: 3 |
processReview(userid. cardid, ratingd
SELECT study_progress WHERE cardid
| Current State (interval, £F) | |
Thujt toan sM-2: L
Newinterval = Oldinterval * EF
NewEF = QIdEF + (0.1 - {5-a)...)
UPDATE study_progress SET ...
INSERT INTO review_logs
UPDATE leaming_sessions (remove cardld) 5
{ success: true, nextReview: "3 days" }
200 OK
*da thé khal hang dai hién thi
< Chuyén sang thé tigp theo |
User e Client ReviewController SRSService Datsbase

Hinh 1. Biéu dé tuan tw chitc nang hoc flashcard
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2.7 Co sé dir lidu

permission |

created at
updated_at

deleted at

o
action
name
description
created at
updated_at

deleted_at

o
original filename
display_name
preview_path
thumb_path
storage_path

url
storage_provider
meta

created by &
created_at
updated at

deleted at

o

user d &
session_id
device 1d &
client_device_id
token
created at
updated_at

deleted at

o

user id
time_zone
max_new_cards
reminder_time
dally_card_target
created_at
updated at

deleted at

o

—+ s wio NN
wid NN >—
name VARGHAR(255) NN
06 wia N >
description VARCHAR(255)
TivEsTARRZ NN
created_at TivesTaRz NN
TovEsTARZ NN
updated at TivesTAZ NN
TIvESTAPZ
deleted_at
w0 NN+
varchar NN
varehar NN
wid NN >
VARCHAR(255) NN
wtd NN >
VARGHAR(255)
created_at TPz NN
TivesTAPz NN
updated_at Az NN
TIESTANZ NN
deleted_at TIvESTAMZ
TivESTAZ
— oe w0 NN
wutd NN userd & wid NN >
varchar (NN device 4 & wtd >
varchar NN public key varchar NN
varchar. private key VARCHARC255) NN
Vccher created_at TvEsTANZ NN
varchar (NN updated_at TovEsTANPZ NN
text deleted_at
wid S g =
nestar B5 user id & <

TvESTA® NN

SDESTAN headers. sonb.
updated_at TIMESTAMP NN

o wutd NN
event_type weia NN
model varchar NN
objet id varchar NN
receiver id & uuia NN

rigger by 1d & wta
e varchar (255) NN
body text NN
channel varchar (s0)
status varenar (50)
pririty ot
payload So0m0
read_at TvesTAR
send_at TvesTAe

scheduled_at tinestamp

created_at TIHESTA® NN
updated_at TivEsTA® NN
deleted_at TIMESTA

emall
password
first_name
last name
avatar_url

avatar_id

Is_actived

Is_confirmed

created at
updated_at

deleted at

user d &

card setd &
quiz_type
max_new_cards
started_at
ended_at
duration_seconds
status,

remalning card_ids
cards reviewed
correct_count
wrong_count
created at
updated at

deleted_at

wo NN
wisa NN
varchar
TIvESTANPZ NN
TovEsTAYRZ NN

TIvESTANPZ

wio NN
VARCHAR(255) NN
VARCHAR(255) NN
VaRCHAR(255) NN
VARCHAR(255) NN
varchar (255)
wtd

a0

sooL

TIHESTANZ NN
TivEsTANEZ NN

TIvESTANZ

wio NN
wid NN

usig NN
varchar(30)
TIESTAYPZ NN
TIvESTAYPZ
varchar (30)

wir]

TIvESTAYRZ NN
TIvESTAYZ NN

TIVESTAMPZ

2
card_setid @
created_at
updated_at

deleted at

o
owner 1d &

title

description
Visibilty
cover_image
duplicate.id &
created_at
updated_at

deleted_at

2
card_setid &

type

term
definiton

ipa

example

work family
collocations
part_of speech
image_url
audio_url
sort_order

Is_al_generated

< created by id &

updated_by id &
created at
updated_at

deleted_at

Hinh 1. Luoc do co sé dir liéu

Wi NN

uid NN

TIHESTAPZ NN

TIHESTAYZ NN

TIESTRNRZ

wio NN

wuid NN

VARCHAR(50) NN

VARCHAR(255)

varchar(30)

varchar (30)

wid

TivEsTARZ NN

TIvESTAYZ NN

TIESTANPZ

wio NN

wid NN >

varchar (30)

text NN

varchar

varchar

varchar

bool

wwsd

TvESTANZ NN

TIHESTARZ NN

TIHESTANZ

-

o

< cardid®
content
Is_correct
display_order
created at
updated_at

deleted at

study progress

o

userid &
—< cardid®

< cardsetid &
status
ease_factor
interval
stabilly
difficuty
lapses

repetitions

last_reviewed_at

next_review
created at
updated_at

deleted at

e

progress id &

session_id &
rdide
rating

time_taken_ms

previous state_snapshot

created at
updated_at

deleted at

wio NN

uusd NN

text NN

boot

TIHESTAPZ NN

TivESTANPZ NN

T

ez

wio NN

wutd NN

wtd NN

wid NN

varchar

float

float

float

float

int

TIHESTA®Z NN

TIMESTAYPZ NN

ThvEsTAWZ

wutd NN

weid NN

woid NN

weid NN

float

Jsond

TIvESTAYPZ NN

TIvESTANPZ NN

TIVESTAMPZ
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2.7.1 Bang Ngwoi dung (user)
Luu trit thong tin dinh danh va trang thai tai khoan cua ngudi ding trong hé thng.

Bang 13. Bang Users

Tén cit Kiéu dir liéu M6 ta Ghi chu
” Uuid KhA,c')a ?hinh, dmh danh duy | Pk, Not
nhat ciia nguoi dung Null
email Varchar(255) | Email Unique,
Not Null
password Varchar(255) | Mat khau dd mi hoa Not Null
name Varchar(255) | Tén nguodi dung Not Null

avatar url Varchar(255) | Anh dai dién

) ) Trang thai kich hoat tai Default:
1s_actived Boolean ,
- khoan false
is_confirmed | Boolean Xac nhan email Default
_ false
created at Timestampz Thoi diém tao tai khoan Not null

Thoi diém cap nhat gan

nh é t Not null

updated at Timestampz

deleted at Timestampz Thoi diém x06a (soft delete) Nullable

Sinh vién thyuc hién: Lé Tat Tuan Huéng dan: ThS. DS Thi Tuyét Hoa
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2.7.2 Bang Cai dat ngwoi dung (user_setting)

Luu trir cac cau hinh ca nhan hoa cho viéc hoc tap.

Bang 14. Bang User_Setting

Kiéu dir
Tén cot o Mo ta Ghi chu
li¢u
1d uuid Khoa chinh Pk, not null
: . Id nguoi dung s6 hitu Fk lién két ban
user id uuid .. gw & 8
- cai dat user
. Mui gi¢r clia nguoi dung | Dé tinh nga
time zone varchar 'g . 8 .. ‘g . 8y
- (vd: 'asia’ho_chi minh') | méi
. S6 lugng thé méi toi da
max new cards int x. ‘g Default: 20
- moi ngay
. . Muc tiéu tong s thé
daily card target int NS 8 . Default: 10
can 6n moi ngay
) , Thoi gian nhac nhod hoc
reminder time varchar R .
- tap hang ngay (hh:mm)
created at timestampz | Thoi diém tao Not null

Sinh vién thuc hién: Lé Tat Tuan
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2.7.3 Bang Vai tro (role) & Phin quyén (permission)

Heé thdng sir dung mo hinh RBAC (Role-Based Access Control).

a) Bang Vai tro (role)

Dinh nghia cdc nhém quyén han trong hé théng (Vi du: Admin, Member,

Premium User).

Badng 15. Bang Roles

Tén cit Kiéu dir liéu M6 ta Ghi chi
id uuid Khoa chinh PK, Not Null
name varchar(255) Ilirelrv\;ai tro (VD: 'admin', Unicll\l]fleOt

description | varchar(255) MG ta chi tiét vé vai trd Default:

nay NULL

created at timestampz Thoi diém tao Not Null

updated_at timestampz Thoi diém cap nhat Not Null

deleted at timestampz Thoi diém x6a mém Nullable

b) Bang Permission

Dinh nghia cic hanh dong cu thé duoc phép thyc hién trén tai nguyén hé thong.

Bang 16. Bang Permission

K R ~
Tén cit 1eu dir M6 ti Ghi chi
licu
PK
id Uuid | Khoa chinh » Not
Null
Varchar(25 g )
name are S)a i Tén hién thi cua quyén han Not Null
action Varchar Hanh dong cho phep (VD: ‘create, Not Null
'read’, 'update', 'delete")
T\ . A h,\ h/( s Lr A
resource Varchar ai nguyen h¢ thong by tac dong Not Null
(VD: 'card_set', 'user profile')
Sinh vién thyuc hién: Lé Tat Tuan Huéng dan: ThS. DS Thi Tuyét Hoa
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Varchar(25
5)

Default:

M0 ta chi tiet quyén han NULL

description

2.7.4 Bing Phién ding nhdp (session) & Thiét bi (device)
Quan ly bao mat va phién lam viéc da thiét bi.
a) Bang Thiét bi (device)

Luu trit thong tin nhan dang ciia cac thiét bi ma ngudi dung da timg ding nhép.
Gitip hé thong phat hién dang nhap la va quan Iy danh sach thiét bi tin cay.

Bang 17. Bang Device

Tén cot Kieu dir M ta Ghi chi
’ li€u
PK
id Uuid | Khéa chinh , Not
Null
) : . FK 1ié
user id Uuid ID nguoi dung X en
két user
M3 dinh danh duy nhét ct
client device id Varchar .a; H.l anil duy niiat ca Not Null
- - thiét bi
ip_address Varchar Dia chi IP Nullable
Thong tin chi tiét vé trinh
user_agent Jsonb du}(l);%Ol;lc HHeL VeI Nullable
headers Jsonb Céc thong tin header HTTP | Nullable
Thoi diém thiét bi hi
created at Timestampz fn d:emk it bi dugc ghi Not Null
nhan lan dau
: Thoi diém cap nhat tho
updated at Timestampz ) 01”(161'1"1 cap mhdt Tong Not Null
- tin thiét bi

Sinh vién thuc hién: Lé Tat Tuan Huéng dan: ThS. Db Thi Tuyét Hoa
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b) Béang Phién lam viéc (session)

Quan ly trang thai ding nhap hién hanh. Mdi khi ngudi dung dang nhap thanh

cong, mot session mdi dugc tao ra.

Bang 18. Bang Session

Tén cit Kiéu dir liéu M6 ta Ghi chi
i Uuid Khoa chinh - 1a session id PK, Not
trong JWT Null
. , . FK lién két
user id Uuid ID nguoi dung en ke
user
. : oy FK lién két
device id Uuid ID thiét bi le.n ©
device
public_key Varchar Khoa cong khai Not Null
private key | Varchar(255) | Khoa bi mat Not Null
created at Timestampz | Thoi diém bat dau phién Not Null
Th Nt 3 A 1 \ e h A A
updated_at Timestampz ?l diém lam mai phién gan Not Null
nhat
. Thoi diém dang xuat (thu hoi
deleted_at Timestampz phi(:n) iém dang xuat (thu hoi Nullable

Sinh vién thyuc hién: Lé Tat Tuan
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2.7.5 Bang Token thiét bi (device token)

Bang nay dong vai trd quan trong trong hé thong thong bao day (Push Notification). N6
luu trt cdc ma dinh danh (Token) duoc cép béi cac dich vu nhu Firebase Cloud
Messaging (FCM) hodc Apple Push Notification service (APNs).

Muc dich chinh 1a dé hé thong Backend c6 thé giri thong bao dén diing thiét bi cia nguoi
dung ngay ca khi img dung dang chay ngdm hoic da tit. Dac biét, bang nay lién két chit
ché véi session dé dam bao khi ngudi ding dang xuit (Logout), token twong (mg sé& bi

vO hi¢u hoéa, tranh viéc g1 thong bao nham dén thiét bi cii.

Bang 19. Bang Device_Token

Ko;’( ~
Tén cit 1eu dir M6 ta Ghi chu
licu
PK, Not
. . Khy hr h 9
id Uuid 0a chin Null
. FK lié
user_id Uuid Dinh danh nguoi dung z en
- két user
. FK lién
Lién két voi phién da .
session_id Uuid ién ket voi phien dang két
- nhap hién tai. )
session
. . FK lién
. Lién két voi thong tin thiét :
device id Uuid ren ket vor thong fin tie két
- bi vat 1y ;
device
M3 dinh danh thiét bi t¢
client device id Varchar e} m. anh tiet br i Nullable
- - phia Client
token Varchar FCM token Not Null
. Thoi diém token duoc 1
created at Timestampz . ol Alen;l vken dirge fut Not Null
- vao h¢ thong
updated at Timestampz | Thoi diém cép nhat Not Null
deleted at Timestampz | Thoi diém x6a mém Nullable
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2.7.6 Bang B¢ thé (card_set)

Quan ly cac bo suu tap thé (Deck).

Bang 20. Bang Card_Set

Tén cot Kiéu dir liéu M5 ta Ghi chu
id Uuid Khoa chinh PK
owner id Uuid Nguoi tao bo thé FK lién két user
title Varchar(50) | Tiéu dé b thé Not Null
description Varchar(255) | Mo ta ngin gon
N én riéng t .
visibility Varchar(30) S;zlflrilcf,l?gr%v:te') Default: "private’'
. : . ID bo thé gdc (néu Self-referencing
licat j
duplicate_id Uuid 1a ban sao chép) FK
cover image Varchar(30) | URL anh bia bo thé
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2.7.7 Bang Thé ghi nho (card)
Luu trit ndi dung kién thtrc cua ting thé.

Bang 21. Bang Card

Tén cot Kiéu dir liéu Mo ta Ghi chi
1id Uuid Khoa chinh PK
‘ FK lién ké
card set id Uuid Thudc vé by thé nao ien ket
- - card_set
Loai thé ('basic' Default:
t Varchar(30 . ’ .
pe archar(30) 1 iz il blank') basic'
term Text Thlfat ng}r / Cau hoi Not Null
(Mat trude)
definition Text Dmvh nghta / Dap dn
(Mat sau)
: Phién & b té
ipa Varchar en am quog © -
(cho hoc ngoai ngir)
: URL hinh anh minh
image url Varchar
hoa
audio_url Varchar EJRL am thanh phat
- am
o Dénh dau thé do Al
is_ai_generated Boolean an Eiu © a0 Default: false
tao tu dong
Thir tu sip xép t
sort order Integer Au’ }rsap Xep trong
- bo thé
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2.7.8 Bang Lwa chon tra loi (card_option)

Luu trit cac dap an cho loai thé tric nghiém (Quiz).

Bang 22. Bang Card Option

Tén cit Kicu dur M ta Ghi chu
li¢u
id Uuid Khoéa chinh PK
. FK lién két
card id Uuid Thuoc vé thé nao fen e
- card
content Text Noi dung lya chon Not Null
is_correct Boolean Danh du 1a dap an dung Default: false
display order Integer Tht tur hién thi Iya chon
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2.7.9 Bang Tién dp hoc tip (study progress)
Béang quan trong nhat dé luu trit cac tham s6 thuat toan SRS (SM-2/FSRS).

Bang 23. Bang Study Progress

Tén cit Kicu dur M ta Ghi chu
licu
1id Uuid Khoa chinh PK
user_id Uuid ID nguoi hoc FK
card id Uuid ID thé dang hoc FK
status Varchar 'Trar-lg t'h?;u (new., l'earnlng , D'efau}t:
review', 'relearning') new
ease factor Float He: 50 fie nhé (quyet dinh do Default: 2.5
- gian cach)
Kh 5 h\ s e \ A
interval Float N oAangI 01 gian (ngdy) den Default: 0
lan 6n ti€p theo
. : Thoi diém chinh x4c can 6n Index cho
next review | Timestamp A .
tap lai cOt nay
lapses Int 'Sé lz‘i.n 'quén thé (dén.h gia Dung dé loc
Again' khi dang review) Leech
repetitions Int Tong s6 1an d 6n tap thé nay
.. Do bén tri nhé (Danh cho .
tabilit Float i tional
Sty od thudt to4n FSRS) Optiona
: D0 kho cua thé (Danh cho :
difficult Float i Optional
Hhedtty oa thuét toan FSRS) priona
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2.7.10 Bang Phién hoc (learning sessions)

Luu trir thong tin vé mot 1an hoc cu thé (Session).

Bang 24. Bang Learning Session

Tén cit Kicu du M ta Ghi chu
liéu
id Uuid Khoéa chinh PK
S thie hig
user 1d Uuid Ng.lfm e en FK
- phién hoc
card set id Uuid B4 thé dang hoc FK
started at Timestampz | Thoi gian bt dau Not Null
Thoi gian két thuc
ended_at Timestampz | (Null néu dang
hoc)
Trang thai
status Varchar(30) | ('in_progress',
'completed')
.. . . M?ng chu.a ID cac Kiéu Array
remaining card ids Uuid[] thé con lai trong
. . PostgreSQL
hang do1
duration seconds Int Tong Ehm. Ag1an hoc
- thuc té (gidy)
cards reviewed Int 50 lu(,mgwthe da on
- trong phién
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2.7.11 Bang Lich su on tap (review logs)
Ghi lai chi tiét ting 1an 13t thé dé phén tich va thong ke.

Bang 25. Bang Review Logs

Tén cit Kicu dur M6 ta Ghi chi
liéu
id Uuid Khoa chinh PK
) ) L'A k;(t r't'/( d/\h
progress id Uuid Alen ctvoltien ¢o hoc FK
tap
session_id Uuid Lién két v6i phién hoc FK
. Diém danh gia (1: Again,
t Float
ralis oa 2: Hard, 3: Good, 4: Easy)
. Thoi gian suy nghi trudc
t tak Int .
tme_taken_ms n khi 14t thé (ms)
. Snapshot trang thai Pé debug
tat Jsonb . .
previous_state SOt (Interval, EF) trudc khi 6n | thuat toan
. Thoi diém thyc hién 6
created_at Timestampz tépm fem e et on Not Null
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2.7.12 Bang Thong bdo (notification)
Quan 1y hé théng thong bao giri dén ngudi dung.

Bang 26. Bang Notification

Tén cft | Kiéu dit liéu M6 ta Ghi chi
id Uuid Khoa chinh PK
recelger_l Uuid Nguoi nhéan thong bao FK
. Varchar(255 : 5
title are )a i Tiéu dé thong bao Not Null
body Text No6i dung thong bao Not Null
Kénh gui (‘i ', 'email’ Default:
channel Varchar(50) énh gui ('in_app', ‘email’ ot
'push’) 'In_app'
Trang thai ('pending', 'sent’,
tat Varchar(50 i
SIS archar(30) 'read’, 'failed’)
Dir liéu dinh kém (dé diéu
load Jsonb T
payloa son hudng khi click)
read at Timestamp Thoi diém nguoi dung di doc
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2.7.13 Bang Lich sw gui thong bdo (notification_attempt)
Bang nay luu trit chi tiét lich sir cta ting 1an hé thong thuc hién giri mot thong bao.
Trong thuc té, viéc gui thong bdo (qua Email hodc Push Notification) thuong phu thudc
vao cac dich vu bén thtr ba (nhu Firebase, SendGrid, Amazon SES) va c6 thé that bai do
16i mang hodc qua tai.
Bang notification_attempt giup hé thong:
1. Truy vét (Traceability): Biét chinh xac thong béo da dugc giri di luc ndo, qua
kénh nao.
2. Co ché Retry (Thir lai): Néu lan gui 1 that bai, hé théng s€ tao mot ban ghi moi
cho 1an thir 2, 3... thay vi ghi dé dit liéu cd.
3. Debug 16i: Luu lai phan hoi chi tiét tir nha cung cap dé lap trinh vién sira 15i.

Bang 27. Bang Notification Attempt

Ko}( ~
Tén cit 1eu dir M6 ta Ghi chu
liéu
id Uuid Khoa chinh PK, Not Null
Lién két v6i thd FK lién két
notification_id Uuid en EeLvorong e
- bdo goc can gui notification
Kénh thyc hién gutri
trong lan thir n2
channel Varchar (r\(/)]r;g: ';crrln', oy Not Null
'email_smtp')
6 thtr ty 1an tht
attempt no Int 50 thur ty lan thu Default: 1
(1,2,3..)

Trang thai cta lan
status Varchar thir nay ('success',
'failed’, 'sending’)

Dit liéu phan hoi

Luu ID gri ct
nguyén ban tur dich uu ID guri cua

id Jsonb Firebase/AWS
provider response son vu bén thir 3 1re; ase ,
. dé tra clru
(Provider)
error Jsonb Chi tict 161 néu gui Dung dé debug

that bai (M3 161,
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Ko}{ d~
Tén cit ten au M6 ta Ghi chu
licu
thong diép 16i)
Thoi diém bt da
created at Timestamp ol .1Ae n 78.1 au Not Null
thuc hién gui
) Thx . d A h,\
updated at Timestamp ol lf m n, ar}. Not Null
duoc két qua g
. Thoi diém x6a (it
deleted at Timestamp . o1 diem x6a (i Nullable
dung)

2.7.14 Bdng Qudn ly File (file)
Luu trit metadata ctia cac tép tin da tai 1én hé thong (Cloudinary/S3).

Bang 28. Bang Files

Tén cot icu dir Mé ti Ghi
: liu chu
id Uuid Khoa chinh PK
. A 1R - Not
display name Varchar Tén hién thi cua file
Null
arl Text Puong dan truy cap file (public
url)
DPuong dan Iuu trit trén
h h
storage pat Varchar cloud/disk
: Nha cung cip (‘cloudinary’,
t h
storage_provider Varchar 3" "local')
created by Uuid Nguoi tai 1én FK
meta Isonb Metadata (size, width, height,
format)
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CHUONG 3: XAY DUNG VA TRIEN KHAI HE THONG

3.1 Trién khai h¢ thong
3.1.1 Kién tric trién khai (Deployment Architecture)

Hinh 1. Kién triic trién khai hé thong
Hé théng dugc xdy dung theo mo hinh Client-Server truyén thong véi kién trac
Backend dang Monolithic (Nguyén khéi). Toan bo logic nghiép vu, két ndi co s¢ dir
liéu va xur 1y tac vu nén déu dugc dong goi trong mot tng dung duy nhat (Single
Application) chay trén Server.
M6 hinh trién khai vat Iy bao gdm cac thanh phan sau:

1. Client (Frontend): Ung dung Web (Single Page Application - SPA) duoc xay
dung bang Vue.js, chay trén trinh duyét cia nguoi ding. Client giao tiép véi
Server thong qua RESTful API.

2. Web Server / Reverse Proxy (Nginx): Dung trudc tng dung Backend, chiu
trach nhiém tiép nhan request, cdu hinh SSL/HTTPS, nén dit liéu (Gzip) va phuc
vu céc file tinh (Static files).

3. Application Server (Backend):
® (Chay tng dung NestJS Monolith.

e Bén trong ung dung dugc chia thanh cac Module (Modular Monolith) dé
dam bao tinh td6 chirc code: AuthModule, CardModule, AIModule,
StudyModule.

e Su dung BullMQ (thu vién Queue) tich hop ngay trong tmg dung dé xir 1y
cac tac vu nang (Al Generation, Email) dudi dang Background Process.

4. Data Persistence Layer:
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¢ PostgreSQL: Luu trir dir liéu quan hé (User, Card, Study Progress).

e Redis: Dong vai tro lam bd nhé dém (Cache) va Broker cho hang doi
(Message Queue).

5. External Services: Tuong tac véi Google (OAuth), Cloudinary (Luu trit anh),
OpenAl/Gemini (Al API).

3.1.2 Moi truwong va cong nghé

Pé dam bao su nhat quan giita moi truong phat trién (Development) va moi truong van
hanh (Production), nhém st dung cong nghé Containerization.

¢ Docker & Docker Compose: Déng goi toan bo ing dung Backend, Database va
Redis vao cac container. File docker-compose.yml duoc sir dung dé khoi chay
toan by hé théng chi v41 mot cau Iénh.

e H¢ diéu hanh Server: Ubuntu Linux 22.04 LTS.
e Node.js Runtime: Phién ban 20.x (LTS) dé dam bao hiéu ning va 6n dinh.

e Quan ly bién mdi truwong: Sir dung file .env dé luu trit cac thong tin nhay cam
(DB Password, API Keys) va khong dua 1én ma ngudn (Git).

3.1.3 Quy trinh CI/CD (Tich hgp va Trién khai lién tuc)
* Source Control: GitHub.
e CI/CD Tool: GitHub Actions.
® Quy trinh:
1. Push: Lap trinh vién day code 1én nhanh main.

2. Build: GitHub Actions ty dong build Docker Image mdi nhét cia
Backend.

3. Deploy: GitHub Actions SSH vao Server, thuc hi¢n 1énh docker compose
pull va docker compose up -d dé khéi dong lai tng dung véi code méi
nhat ma khong can can thiép thu cong.
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Welcome back, T4t Tuan La!

You have 102 cards due for review

Due Cards Today

102

vaiting for review

today

Total Learned

130

@© Jump back in learning session

Recent sets

600 TOEIC Essentials

29terms.

@ retruince

PROGRESS 100%

Common Nursing
Procedures

AWS Core Services
and Use Cases

30 terms.

@ rsinuinte

PROGRESS 10%

Human Body Systems
and Functions

3.2 Két qua giao dién chwong trinh
3.2.1 Man hinh dang nhdp & dash board

e Ping nhip: H) tro ding nhap qua Google OAuth 2.0. Giao dién tdi gian, tap
trung vao trai nghi€ém nguoi dung.

m Learned Today

1

Time Management
Techniques

12terms

@ TitnuanLe

PROGRESS o

System Design
Concepts

tu Github) thé hién tn sut hoc va danh sach cac bd thé can 6n tip trong ngay.

@] Current Streak
Days ina row. Keep it upt
View all

Effective Digital Marketing
Ci ication Skills Ci

20terms 20 terms
@ msuinie @ raruanis
PROGRESS 100% PROGRESS

NestJs Interview
Questions

Hinh 1. Giao dién dashboard

TypeScript Core
Concepts for...
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3.2.2 Man hinh Quén Iy Bj thé

Cho phép nguoi dung tao b thé méi, chinh stra thong tin mo ta, cai dat quyén riéng tu
(Public/Private). Danh sach cac thé duoc hién thi dang bang hodc ludi, hd tro tim kiém
va loc nhanh.

Card Sets Folders

YOLII' card set's Generate by Al #* Make Flashcards
Manage and study your flashcard collections

Q Search card sets

languageslengiish € Frivate technology_and_programming/devops

600 TOEIC Essentials AWS Core Services and Use Cases
bulary for TOEIC Key AWS services and their primary use cases

PROGRESS 100% PROGRESS 0%
© rirruinie = @ rétruinL S

professional developmenttime management £ Priats professional development/communication £ Priats
Time Management Techniques Effective Communication Skills

al techniques for effective time management in professional settings Mastering the art of effective communication for personal and professional growth

PROGRESS 0% PROGRESS 100%
B rieriini <o am M TéTudn A € 90 rarde

Hinh 1. Giao dién quan ly bo thé

3.2.3 Man hinh Tao thé bang AI

Giao dién Modal cho phép ngudi dung nhap Prompt hoic tai 1én file PDF. Hé thng
hién thi trang thai "Pang xir Iy" (Loading) trong khi Backend thuc hién Background Job.
Sau khi hoan tat, danh sach thé nhap duoc hién thi dé ngudi ding xem trudc (Preview)
trude khi luu.
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Generate Card Set

Category

Select Category

Sub Category

Select sub Category

Prompt

Describe what you want to generate

Card Count

20

Cancel 26 ££ Generate

Hinh 1. Giao dién tao the bang Al
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3.2.4 Man tao flashcard tur file pdf

Make FlashCards

Create New Set 4 Import PDF

Title
e.g. Biology Chapter 1

Description

What is this set about?

Set s Private

Term * Definition

erm Definition

Hinh 1. Man hinh tao flashcard tw file pdf

3.2.5 Man hinh Xem chi tiét bé thé

 PRIVATE SET % 2

Common English Phrasal Verbs

Phrasal verbs used in everyday conversation

a Tét Tudn L& (4.8)

Phrasal verbs used in everyday conversation
< £* m b
Flashcards. Quiz Test Match

Terms in this set (21)
i\ Overdue (Needs Attention) 3

pate in social activities

goout 9 To leave a place or to part

Overdue ) /gou 'aut.

take out 9 To remove something or someone from a place

Overdue ) /tetk 'aut/

Hinh 1. Giao dién thong ké tién dé hoc tdp theo bé thé

3.2.6 Man hinh On tap (Flashcard Study)

Giao dién hoc tap tap trung (Distraction-free).
e Mt trwée: Hién thi cu hoi/thuat ngi.

e Mt sau: Hién thi dap 4n sau khi ngudi dung twong tac.

Exit
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¢ Thanh danh gia: 4 nat (Again, Hard, Good, Easy) tuong tng véi thuat toan

20 Remaining Done 0
I
take out
/terk ‘ast/
CLICK TO FLIP
Track progress @) © Again O Hard v Good # Easy

Hinh 1. Giao dién hoc flashcard

3.2.7 Man hinh Quiz mode

Flashstudy.site — To exit full screen, press | Esc

DEFINITION @

To leave a place or a situation
CHOOSE AN ANSWER

1 getout 2 geton

getoff 4 getin

Hinh 1. Giao dién hoc theo ché dé quiz

0/20

[T
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3.2.8 Man hinh céu hinh cho bii test

Create Test Session
Customize your test mode, time limit, and question types.
Question Count ®© Timer (Minutes)
20 10

Max available cards Leave empty for no time limit
vigaXx avalidic Calrds :

3 Shuffle Questions

Randomize guestion order ()

Question Types Default: Auto Balance

= Multiple Choice

RATIO (0-1)

[4i True / False

RATIO (0-1)

0.3

Cancel Start Test

Hinh 1. Giao dién cai dat bai test
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3.2.9 Man hinh lam bai test

ASSESSMENT

18:33 0/15
Common English Phrasal Verbs

e

TRUE [ FALSE

DEFINITION
To stop trying or doing something

MATGHES?

TERM

"give up”

True False

12

@
To lift something or someone
Hinh 1. Giao dién lam bai test
3.2.10 Man hinh két qud bai test
Test Completed!
SCORE CORRECT
267 45
False ®
14. To postpone or delay something
True [}
15. To cause something to happen or to introduce someone
False ]

¢ Backto Dashboard

Hinh 1. Giao dién két qua bai test
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3.3 Tai liéu API cho lap trinh vién

Flashstudy API®

Flashstudy API

Sarvars

[ itps:rapi.nashstuaysite - Development  ~

Health ~
/health Health check ~

Auth APIs ~
/api/vl/auth/email/register Register for user ~
Japi/vl/auth/email/login Signin for user (V3
Japi/vl/auth/google/login Login withgoogie v
/api/vl/auth/refresh Refresh token for user ~
/api/vl/auth/logout Logoutfor user av
GE Japi/vl/auth/activation/verify-token Verify sctivation token ~
/api/vl/auth/activation/resend-email Resend activation email ~
Japi/vl/auth/forgot-password Forgot password v
GE /api/vl/auth/reset-password/verify-token Veriy ioken reset password ~
/api/fvl/auth/reset-password/verify-pincode Verfy pin code reset password ~
Japi/vl/auth/reset-password Resetpassword v

Hinh 1. Api Docs - Swagger
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3.4 Kiém thir hé thong (Testing)

Qua trinh kiém thir duoc thyc hién theo phuwong phép kiém thir hop den (Black-box
testing), tdp trung vao viéc xac minh cac chic nang c6 hoat dong dung theo dac ta yéu

cau hay khong.

3.4.1 Kich bén kiém thir: Ping nhip Google

Bdng 29. Bang kiém thir chirc ning ddang nhdp bang google

. Két
Ten Cac budce thue ua Tran
ID | kich | : Két qua mong dgi | | an
. hi¢n ’ thuc g thai
ban B
te
1. Tai man hinh . .
?l marz f,n i H¢ thong chuyén
5 Login, nhan "Tiép , : ,
Dang .. | hudng vé Pung
T . tuc véi1 Google".
nhap .. , Dashboard, Iuu nhu
C- . 2. Chon tai khoan -2 ) Pat
thanh . Token va hién thi mong ’
0 con Google hop I¢. dung tén/avatar doi
& 3. X4c nhan Y g . v '
A R nguodi dung.
quyen truy cap.
3.4.2 Kich bén kiém thie: Tao thé bang Al
Bdng 30. Bdng kiém thir chirc nang tao thé bang Al
. Két
Ten Cac budrc thuc ua Tran
ID kich T ’ Két qua mong doi 1 .
’ hién ’ thuwe g thai
ban :
te
Tao 1. M6 Modal
= thé i "Tao bang Al". Hé thong hién thi Pung
2. Nhap: "10tr | Loading. Sau 5-10s, nhu
C- | Promp . x . Dat
05 ¢ vin vung chu dé hién thi danh sach 10 | mong
ban IT". thé dung chua dé IT. doi
3. Nhén "Tao".
1. Ngit két ni C
1 sar ket not Hg¢ thong hién thi Dung
T Xu ly mang Backend . e X wrra
: .. thong bao 10i: "HE nhu
C- khi Al vo1 OpenAl. A R Pat
.- o thong Al dang ban, mong :
06 | quatai | 2. Thyuc hién lai o o " )
o vui long thir lai sau". doi
budc trén.
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3.4.3 Kich bén kiém thir: Thudt todn SRS

Bang 31. Bang kiém thir chirc ning hoc flashcard va thudt todn SRS

Két
Té .
.en Cac buéc thue Keét qua mong qua Tran
ID kich in . .
’ hién doi thue g thai
ban :
te
Thé bién mat
khoi hang doi
Danh ’ by
T | 21| Mo phién hoc, 1at | hién tai. Negay | 08
gia the , Az nhu
C- | Good thé. on tap tiép theo mon Dat
10 \ 2. Nhan niit "Good". | (next review) doig
dugc cap nhat > i
I ngay.
Thé duoc day
Danh 1. M6 phién hoc, 1at | xubng cudihang | Dung
T r o \ . 2R .
gia thé | the. doi1 dé hoc lai nhu
C- " : A . Di.lt
1 Agai 2. Nhan nit ngay. Interval | mong
n" "Again". reset vé < 1 doi

phut.
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3.5 Panh gia chit hrong h¢ thong
3.5.1 Pdnh gid vé mat chirc ning (Functional Assessment)
Hé thdng da dap tmg day du cac yéu cau cdt 16i duoc dit ra trong giai doan phan tich:
¢ Tinh chinh xac cda thuat toan SRS: Qua thtr nghiém thuc té v4i dit liéu mo
phdng trong 30 ngay, thuat toan SM-2 hoat dong chinh xac. Céac thé dugc danh
gia "Again" xuat hién lai ngay trong phién hoc, trong khi cac thé "Good/Easy"
duoc gidn cach thoi gian hop 1y, gitp t6i wu hoa khdi luong kién thirc can 6n
tap.
¢ Hiéu qua cia Al sinh nfi dung:

¢ Tinh nang tao thé tir van ban (Prompt) hoat dong 6n dinh vé6i do chinh xac
vé mat ngit nghia dat khoang 85-90%.

e H¢ théng trich xuét tot cac cap "Thuat ngtr - Pinh nghia" tir cdc doan van
ban tiéng Anh va tiéng Viét.

e Luu y: Vi cac tai liéu chuyén nganh hep hodc chtra nhiéu cong thirc toan
hoc phtrc tap, Al d6i khi van gip kho khin trong viéc dinh dang thé, can
nguoi dung chinh stra lai thu cong.

¢ Quy trinh quan ly nguwoi dung: Cac chiic nang Pang ky, Pang nhap (Google
OAuth), va Quan ly phién lam viéc hoat dong tron tru, bao mat.
3.5.2 Ddinh gid vé mdt hiéu ning (Performance Assessment)
Maic du st dung kién trac Monolithic, hé théng van dam bdo hiéu ning cao nho viéc tdi
uu hda code va sir dung cac cong nghé hd tro:
e Téc d) phan hoi API:

e Céc API truy vén dit liéu thong thudng (Ly danh sach thé, Xem thong keé)
¢6 thoi gian phan hoi trung binh < 100ms.

e Céc API ghi dit liéu (Luu log 6n tap) duoc xtr Iy nhanh gon nho téi wu hoa
cau l1énh SQL va danh Index hop 1y trong PostgreSQL.

e Xiurly tac vu nang (Background Jobs):

e Viéc tich hop BullMQ (Redis) d3 giai quyét triét dé van dé "nghén cb
chai" khi goi Al

e Ngudi ding khong bi treo trinh duyét khi tao thé. Thoi gian trung binh dé
Al tao xong mot bo 10 thé 1a khoang 10-15 giay, trong thoi gian d6 nguoi
dung van c6 thé thuc hién cac thao tac khac binh thuong.

¢ Kha nang chiu tii: Véi céu hinh Server thir nghiém (1 vCPU, 2GB RAM), h¢
théng co thé chiu duoc khoang 200-300 ngudi dung truy cip dong thoi
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(Concurrent users) ma khong gip 16i qua tai, nhd co ché Reverse Proxy ctia Nginx
va Caching cua Redis.

3.5.3 Ddnh gid vé trai nghiém nguwoi dung (UX/UI Assessment)

Giao dién duoc xay dung bang Vue.js mang lai trai nghiém muot ma cia mot tng dung
don trang (SPA):

e Tinh twong tic cao: Céac thao tac chuyén trang, 14t thé dién ra tirc thi, khong c6
d6 tré tai trang (Reload), tao cam giac lién mach ("Flow") giup nguoi hoc tap
trung hon.

e Giao dién dap wng (Responsive): Hé thong hién thi tét trén ca Laptop va Dién
thoai di dong. Cac nut bam trong ché d6 on tap duoc thiét ké to, 1o rang, thuan
tién cho thao tdc cham trén man hinh cam ng.

 Phin hdi true quan: Hé thong ludn co cic thong bao (Toast notification) hozc
trang thai Loading khi xir Iy dit liéu, giup nguoi dung ludn nim bit duge tinh
trang cua ing dung.
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3.6 Két chwong

Chuong 4 di trinh bay chi tiét qua trinh hién thuc hoéa hé théng "Flashcard Maker". Tur
viéc thiét 1ap moi trudong trién khai st dung Docker, t6 chirc ma nguén khoa hoc theo
kién traic Modular Monolith, cho dén viéc xay dyng hoan thién cac chic ning quan
trong nhu Tich hop Al va Thuat toan SRS.

Két qua kiém thir va danh gia cho thiy hé théng hoat dong 6n dinh, dap tng tot cac yéu
cau chie nang va phi chic nang di dé ra. Cac giai phap k¥ thuat nhu sir dung hang doi
(Queue) cho Al va tdi vu héa co sé dit liéu di ching minh dugc hiéu qua thyc té.
Nhitng két qua dat dugc trong chuong nay 13 co so viing chic dé khang dinh tinh kha
thi va tiém ning Gmg dung cta do an, ddng thoi mo ra nhitng hudng phat trién nang cao
s& duoc trinh bay trong chuong cudi clng.
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CHUONG 4: KET LUAN

4.1 Nhirng két qua dat dwoc
4.1.1 Vé mat ly thuyét

Trong qua trinh thyc hi¢n do an, nhom thuc hién da tim hi€u va nam viing cac nén tang
kién thirc quan trong:

e Nghién ciru vé thuit toan Lip lai ngit quing (Spaced Repetition System -
SRS): Hiéu rd co ché hoat dong cua tri nhg con nguoi dua trén "Pudng cong
quén lang" (Forgetting Curve). Pa phan tich va cai dat thanh cong thuat toan
SM-2 (SuperMemo-2), lam co s¢ cdt 161 cho tinh nang On tap cua hé théng.

e Ung dung Tri tué nhin tao (Generative AI): Nam viing ky thuat Prompt
Engineering dé tuong tac véi cic mo hinh ngén ngit 16n (LLM) nhu
OpenAl/Gemini. Hiéu cach thiét ké System Prompt dé yéu cau Al tra vé dit liéu
c6 cau tric (JSON) tir van ban tho hoic tai liéu PDF.

e Kién tricc phan mém va Cong nghé:

¢ Van dung thanh thao kién tric Monolith va Clean Architecture trong
viée to chirc ma ngudn Backend v6i NestJS.

* Hi€u sau ve co che xur 1y bat dong b (Asynchronous Processing) str dung

Message Queue (BullMQ) va Redis dé giai quyét cac bai toan tén thoi
gian nhu xur ly file va goi API AL

e Thiét ké co so dir lidu quan hé (PostgreSQL) tdi wu cho viéc truy van dix
li¢u 16m (Lich st 6n tap, Logs).
e Bio mit h¢ thong: Nghién ciru va ap dung mo hinh bao mat hién dai véi JWT
(JSON Web Token), co ché Refresh Token Rotation va phan quyén RBAC (Role-
Based Access Control).
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4.1.2 Vé mat vrng dung
Do an da xay dung thanh coéng tmg dung hoan chinh véi cac chirc ning van hanh on
dinh trén moi truong Web:
e H¢ théng tao thé thong minh:
e Cho phép tao thé thui cong v6i day di da phuong tién (Hinh anh, Am
thanh).
e Tinh ning ndi bat: Ty dong sinh bo thé tir vin ban (Prompt) va tir tai liéu
tai 1én (PDF/Docx) véi toc do xir Iy nhanh va d6 chinh xac cao nho Al
® Moéi trudng hoc tap hiéu qua:
e Hé thdng ty dong tinh toan va nhic nho lich hoc cho timg ngudi dung dua
trén lich sur danh gia cua ho.
e Cung cép da dang ché do hoc: Lat thé (Flashcard), Tric nghiém (Quiz) va
Ghép thé (Matching Game) gitp gidm sy nham chan.
e Ty dong bo sung phat am (Text-to-Speech) va phién am (IPA) cho cac thé
tor vung ngoai ngir.
e Hg¢ thong theo dbi va tién ich:
e Dashboard théng ké truc quan voi biéu do nhiét (Heatmap) va biéu db tién
do, gitip ngudi hoc theo ddi chudi ngay hoc (Streak).
e Hé théng thong bao day (Push Notification) da nén tang giup duy tri théi
quen hoc tap.

e HOb tro diang nhap nhanh qua Google (OAuth 2.0).

4.2 Han che
Maic du da no6 lyc hoan thi¢n, d6 &n van con mot s6 han ché nhat dinh can khac phuc:

e D tré khi xir Iy AI: Viéc sinh thé tir file PDF c6 dung lugng 16n d6i khi van mat
nhiéu thoi gian (trén 30 gidy) do phu thudc vao téc do phan hoi ciia bén thir ba
(OpenAl/Google API).

e Han ché trong xir ly tai liéu: Hién tai h¢ théng st dung thu vién trich Xuét van
ban (Text Extraction) nén chua xir 1y tt cac file PDF dang scan (chi chtra hinh
anh) hoac cac cong thuc todn hoc phuc tap.

¢ Thuat toan SRS: Mdi chi dung lai ¢ thuat todn SM-2 ¢ dién. Cac thuét toan
hién dai hon nhu FSRS (Free Spaced Repetition Scheduler) véi kha nang thich
ung cao hon chua duoc tich hop.
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e Thiéu phién bin Mobile App: Hién tai ing dung mdi chi 1a Web App
(Responsive), chua cé tng dung gdc (Native App) trén i0S/Android dé tbi uu
hoa trai nghiém hoc tap offline.

4.3 Huwéng phat trién

Dua trén nhitng han ché d3 néu, nhém dé xuit cac huéng phat trién tiép theo dé hoan
thién san pham:

1. Nang cip Thuit toan AI (OCR & Vision): Tich hop cong nghé OCR (nhu
Google Cloud Vision hodc Tesseract) dé cho phép nguoi dung chup anh tai lidu
gidy hoic upload file scan, Al s& doc va tao thé tir hinh anh.

2. Trién khai Thuit toan FSRS: Nghién ciru va thay thé SM-2 bang FSRS dé tbi
vu hoa lich 6n tip c4 nhin hoa sdu hon, gitp giam s luong thé can 6n ma van
dam bao dd nhao.

3. X4y dung Mobile App: Phat trién phién ban tng dung di dong sir dung React
Native hodc Flutter, hd tro tinh nang Offline Mode (Hoc khi khong c6 mang va
ddng bo sau).

4. Phat trién tinh ning Cong dong (Marketplace): Cho phép nguoi dung chia sé
bo thé cia minh Ién kho chung, c6 tinh nang danh gid (Rating), binh ludn va cé
thé kiém tién tir cac bo thé chat lugng cao (Monetization).
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