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TOM TAT

Tén dé tai: Xay dung Gmg dung trén Android quan 1y va xt 1y file PDF tich hop
Al

Sinh vién thuc hién: Nguyén Pirc Huynh
S thé SV: 102210211
Lép: 21TCLC_DT3

Tom tat dé tai: Trong thoi dai cong nghé phat trién manh mé&, nhu cau 1am viéc va
hoc tap vai tai liéu dién tir ngay cang trd nén phé) bién. Pic biét, cac dinh dang tai
liéu nhu PDF, Word, Excel hay PowerPoint thuong xuyén dugc st dung trong
cong viéc hanh chinh, gido duc va nghién ctru. Tuy nhién, viéc quan ly va xu 1y
hiéu qua cac loai tép nay trén thiét bi di dong van con gip nhiéu han ché, tir viéc

doc ndi dung, chinh stra, dén trich xuat thong tin hodc chuyén doi ngoén ngir.

Trude thyc té d6, ciing véi sy tién bd vuot bac cta tri tué nhan tao (AI), d6 an “Al
PDF” dugc xay dung v6i muyc tiéu phat trién mot tng dung di dong théng minh hd
trg quan ly va xi 1y toan dién cac loai tai li¢u sb, dic biét 1a file PDF. Ung dung
cung cap cac chirc ning ndi bat nhu xem va chinh sira ndi dung PDF, tom tit vin
ban, dich ngdn nglr ty dong, nhan dién ky tu trong hinh anh (OCR), giup nguoi
dung tiép can va thao tac vadi tai ligu mot cach nhanh chong, tién loi va hi¢u qua.

Khéng ding lai ¢ d6, tmg dung con hd trg doc va twong tac véi nhiéu dinh dang
tai liéu phd bién khac nhu Word, Excel, PowerPoint, Epub, TXT, XML, HTML,...
dap ung nhu cau lam viéc da dang trén thiét bi di dong. Bac biét, h¢ théng con tich
hop tinh nang luu trit va chia sé tai li¢u thong qua nén tang ddm may riéng cua ing
dung, giup ngudi dung dé dang truy cap, dong bod va chia sé tai liéu moi lac moi

noi mot cach an toan va bao mat.

San pham khong chi gop phan nang cao hiéu qua lam viéc va hoc tap ciia ngudi
dung ma con thé hién tiém niang ung dung manh mé cua Al trong linh vyc xur 1y

van ban va quan ly thong tin.



PAI HOC DA NANG CONG HOA XA HOI CHU NGHiA

TRUONG PAI HOC BACH KHOA VIET NAM

KHOA CONG NGHE THONG TIN Doc 1ap - Tu do - Hanh phuc

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Puc Huynh S thé sinh vién: 102210211

L6p: 21TCLC_DT3 Khoa: Cong nghé thong tin Nganh: Cong nghé phan mém

1.

Tén dé tai dé an: Xay dung Gng dung trén Android quan Iy va xu 1y file PDF
tich hop Al

Pé tai thudc dién: O C6 ky két théa thudn sé hivu tri tué doi véi két qua thue
hién

Cdc s6 liéu va dir liéu ban dau: Khong co

Néi dung cdc phan thuyét minh va tinh todn:

Noi dung cua bai thuyét minh gdm:

Mo dau: Gidi thiéu vé tong quan dé tai, muc dich, y nghia va yéu cau dit ra

ctia dé tai, phuong phap thuc hién va b cuc cta d6 an
Co sé 1y thuyét: Trinh bay nhirng co s& Iy thuyét duoc ap dung trong dé tai

Trién khai va dénh gia két qua: Trinh bay céach trién khai, cai dit van hanh hé

théng va danh gia két qua dat duoc

Két luan: Rut ra két qua, nhirng bai hoc dat duoc qua qua trinh xay dung hé

thdng, nhiing diém han ché va phuong hudng phat trién trong tuwong lai.

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

- S0 d6 ca sir dung
- So @b tuan tu

- Bang thiét ké co so dit lidu

Ho tén nguwoi hwéng dan: ThS. Tran H6 Thay Tién



7. Ngay giao nhiém vu dé dn: ... /......./202...
8. Ngay hoan thanh dé dn: oo e 1202
Pa Nang, ngay  thang ... nam 2025

Truéng B mon CNPM Nguwoi hwéng dian



LOI NOI PAU

Trong ky nguyén s hoa, cong nghé théng tin di va dang giit vai tro then chdt
trong sy phat trién ctia hau hét cac linh vuc trong doi séng xi hoi. Viée tng dung
cong nghé thong tin vao thuc tién khong chi gbp phan ning cao chit luong cudce
séng ma con mé ra nhitng budc tién dot pha, dwa con ngudi dén gan hon véi mot
xa hoi hién dai, van minh va hiéu qua.

Thuc hién d6 an t6t nghiép trong hoc ky nay 1a co hdi quy bau dé em van dung
nhitng kién thirc d3 hoc, dong thoi tim hiéu, nghién ctru va hién thuc hda mot y
twong cong nghé mang tinh ing dung cao. Pay khong chi 13 thir thach dé em rén
luyén k¥ nang chuyén mén va tu duy giai quyét vin dé ma con 13 nén tang quan

trong dé em dinh hudng phat trién ban than trong hanh trinh nghé nghiép sép t6i.

Trong sudt qua trinh hoc tip, nghién ctru va trién khai dé tai, em da nhan duoc su
hd tro va huéng dan tan tinh tir cac thdy cd giang vién trong khoa. Em dic biét
trn trong va biét on sy quan tim, giang day cua quy thay c6 — nhitng ngudi da
truyén dat cho em nhiing kién thirc nén tang quy gia trong sudt thoi gian hoc tap
tai Truong Pai hoc Bach Khoa — Pai hoc ba Ning.

Em xin guri 101 cdm on chéan thanh va sau sic dén c6 ThS. Tran H6 Thiy Tién —
ngudi da tan tinh hudng dan, dinh hudng va hd tro em trong subt qua trinh thuc
hién dé tai tot nghiép. Nhitng nhan xét, gop y va kién thirc thay truyén dat khong
chi gitip em hoan thién db 4n mot cach t6t nhat ma con 13 hanh trang vo cing quy

gia dé em tu tin budc vao moi truong 1am viée thuc té sau khi tot nghiép.

Em xin tran trong cdm on!



CAM DOAN

To1 xin cam doan:

1. Bao cdo d6 an t6t nghiép voi tén dé tai “ Xay dung tng dung trén Android
quan ly va xur 1y file PDF tich hgp AI " 1a cong trinh nghién ctru ctia chinh
c4 nhan t61 dudi sy hudng din truc tiép cua giang vién ThS. Tran HO Thuy
Tién

2. Toéida tu doc nghién ctru, dich tai li¢u va téng hop céc kién thirc d 1am nén
bao c4o nay va dam bao khong sao chép & bit ctr dau.

3. Nhitng Iy thuyét trong luan van déu duogc st dung tai liéu nhu t6i da tham
khao & phan tai liéu tham khao di cé trong béo cao.

Neéu ¢o6 vi pham, t61 xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

1
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MO DAU

1. Muc dich thye hi¢n dé tai

Trong thoi dai cong nghé phat trién nhanh chéng, viéc quan 1y va xu 1y tai liéu

dién tir tro thanh mot phan thiét yéu trong cong viéc va hoc tap. Dac biét, dinh

dang PDF dang duogc st dung rong rdi nhd tinh 6n dinh va bao mat cao. Tuy nhién,

cac thao tac nhu chinh sira, tom tat, dich thuét hay trich xuét thong tin tir tai liéu

PDF trén thiét bi di dong van con nhiéu han ché. Dé tai nay duoc thuc hién nhim

xdy dung mot img dung di dong tich hop tri tué nhan tao (AI), hd trg nguoi dung

tuong tac hiéu qua voi tai liéu PDF va nhiéu dinh dang khac, tir d6 nang cao hi¢u

suat lam viéc va hoc tap.
2. Muc tiéu de tai

Phat trién tmg dung di dong c6 kha ning quan 1y, doc va chinh sira tai liéu
PDF.

Tinh nang nang cao tich hop cho phép nguoi dung thao tac, va st dung trng
dung dé giai quyét cac nhu cau thyc té khi xir 1y tai liéu, nhu: Merge nhiéu
file PDF lai lam mét File PDF, chia 1 file PDF thanh 2 file PDF, dat mat
khau bao vé cho file PDF, Image to Text, ...

Tich hop cac tinh niang Al nhu tom tat ndi dung, dich ngén ngit va nhan
dién ky tu quang hoc (OCR).

Hb tro nguoi dung doc va quan 1y nhiéu dinh dang tai liéu khac nhu Word,
Excel, PowerPoint, Epub, TXT, XML, HTML,...

Cung cap chtrc ning tai 1én, luu trit va chia sé tai liéu qua nén ting ddm may
tich hop trong ing dung.

Giao dién than thién, d& sir dung va tuong thich véi nhiéu thiét bi Android.

3. Pham vi va d6i twong nghién ctru

Pham vi nghién ctru: Tap trung vio nén tang Android, xtr 1y tai liéu dang
PDF va céc dinh dang vin ban phd bién khac. Dé tai chu yéu ap dung cac
nhu cau can thiét va thuc té khi str dung file PDF, tmg dung két hop céc tinh
ning nang cao va cac giai phap Al hién c6 dé trién khai cac chirc ning nhu
tom tat van ban, dich ngon ngit, OCR.

Déi twong nghién ciru: Nguoi dung phd théng co nhu cau doc, chinh stra,
quan 1y tai liéu s6 trén thiét bi di dong — bao gdém sinh vién, nhan vién vin

phong, gido vién, nha nghién ctru,...
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4. Phwong phap nghién ctru

Phén tich tai liéu: Nghién ctru cic yéu cau thuc té trong viée xir 1y tai liéu
s6 va khao sat cac tng dung tuong ty trén thi trudng.

Phén tich — thiét ké hé théng: Str dung phuong phap hudng dbi tuong dé
phan tich yéu cau va thiét ké kién trac Gmg dung.

Thir nghiém va danh gia: Trién khai tng dung mau va tién hanh kiém thir

dé danh gia hiéu qua st dung.

5. Cau triic d0 4an tot nghiép

Noi dung dd an dugc trinh bay thanh 3 chuong nhu sau:

Chuong 1: Co so 1y thuyét va cong nghé ap dung: Tong hop céc kién thirc
lién quan dén xur 1y tai li€u, tri tu€ nhan tao, OCR, va cac cong ngh¢ nén
tang cho Umg dung

Chuong 2: Phan tich va thiét ké hé thong: Phan tich yéu ciu, chic ning
chinh cua hé thng, cac loai so d6 nhu so d6 nguyén 1y hoat dong, so d6 ca
su dung, so dd tuan tu, bén canh do con 1a phan tich thiét ké mo hinh quan
hé cua co st dir liu.

Chuong 3: Trién khai, xay dung va danh gia img dung

Dinh hudéng phat trién trong tuong lai.
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CHUONG 1. COSO LY THUYET

1.1 Kotlin, JepackCompose va Java, XML
1.1.1: Kotlin

Kotlin 1a mot ngdén ngtt 1ap trinh hién dai, dugc phat trién boi JetBrains va chinh
thirc dugc Google cong nhan 14 ngdn ngit chinh thirc cho phat trién tGng dung
Android tir nam 2017. Kotlin duoc thiét ké nham khic phuc nhitng han ché cua
Java, mang lai cii phap ngan gon, rd rang, ddng thoi ting tinh an toan va hiéu suét
cho lap trinh vién.
Mot sb wu diém ndi bat cua Kotlin ¢ thé ké dén nhu:
« Tinh tuwong thich cao v&i Java, cho phép sir dung dong thoi ca hai ngdn ngi
trong cung mot dy an.
« Ct phap ngan gon va d& doc, gitp giam thiéu 16i 14p trinh va ting ning suat
phat trién.
« Tinh ning null-safety, giup han ché cac 16i NullPointerException — mot
trong nhirng 15i pho bién trong 1ap trinh Android.
« HOJ tro lap trinh ham (functional programming), gitip biéu dat logic mot
cach linh hoat va manh mé& hon.

K Kotlin

Hinh 1.1: Kotlin
1.1.2: Jetpack Compose

Jetpack Compose 1a mot toolkit méi do Google phat trién danh cho viéc xay dung

giao dién ngudi dung (UI) trén Android, ra mat chinh thirc vao nim 2020. Day 1a
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cong nghé thay thé cho phuong phap xay dung UI truyén théng st dung XML,
mang lai cach tiép cin hoan toan méi thong qua 14p trinh khai bao (declarative UI).
Jetpack Compose cho phép lap trinh vién mé ta UI bang cach sir dung cac ham
Kotlin, gitip giao dién tré nén d& viét, d& bao tri va phan tng linh hoat v&i cac thay
d6i trang thai. Diéu nay gitp rat ngin thoi gian phat trién ing dung va giam do
phtrc tap trong quan 1y giao di¢n ngudi dung.

Mot sb loi ich ndi bat cua Jetpack Compose bao gém:

o Tinh mo6-dun va tai st dung cao, nho kha nang tao cac Composable function

riéng biét.

« Tich hop chit ché& véi kién traic MVVM va LiveData/StateFlow, giup quan

ly trang thai hi¢u qua.

« HO tro tryc quan héa giao dién trong thoi gian thuc (Preview), ting cuong

trai nghi¢ém lap trinh.

o Tuong thich tdt véi cac thu vién Android hién tai trong h¢ sinh thai Jetpack.
Véi su két hop giita Kotlin va Jetpack Compose, 14p trinh vién c6 thé xay dung
tmg dung Android hién dai, muot ma va dé bao tri hon so vé6i cac phuong phéap
truyén thong. Trong pham vi dd 4n nay, viéc tng dung Kotlin cing Jetpack
Compose 1a mot Iya chon phu hop nhim dam bao hiéu qué phat trién va tinh mé

rong cua san pham trong tuong lai.

Hinh 1.1: Jetpack Compose

1.1.3: Java

Java 1a mot trong nhimng ngén ngir 1ap trinh nén tang dugc Google lya chon lam
ngoén ngit chinh cho Android tir nhitng phién ban dau tién. Véi dic diém 1a mot

ngdn ngit huéng ddi twong manh mé, cd phép 16 rang, va hd tro da nén tang thong
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qua may 4o Java (JVM), Java mang dén su 6n dinh, dé bao tri va mé rong khi xay
dung céac ung dung quy mo 16n.

Trong phat trién Android, Java duoc dung dé xt 1y logic nghiép vu, twong tac vé6i
hé diéu hanh, x 1y su kién, quan Iy vong doi cua Activity/Fragment, két ndi co so
dir liéu, xtr Iy API va nhiéu thao tac khac. Nho vao hé sinh thai phong phu va cong
ddng 16n manh, Java van giit vai tro chil dao trong nhiéu dy an Android hién nay,

du da dan nhuong choé cho Kotlin & cac du 4&n mai.

‘ ‘1\

Hinh 1.2: Java for Android

1.1.4: XML

XML (eXtensible Markup Language) 13 ngon ngit danh dau mé rong, duoc
Android st dung dé mo ta cau trac va bd cuc giao dién ngudi ding. Cac thanh
phan UI nhu TextView, Button, ImageView, LinearLayout, v.v. duoc khai béo
tryc tiép trong cac tép XML, giup tach biét rd rang phan hién thi va phan xu ly
logic (Java/Kotlin).
Viéc sit dung XML trong Android mang lai mot s6 loi ich nhu:
e T6 chirc giao dién tryc quan: Cau triic dang cdy ciia XML gitip dé dang hinh
dung va thiét ké UI.
o Tach bi¢t r0 rang gilra giao dién va logic: Giup viéc quan ly, chinh sua va
bdo tri ma tr¢ nén hi¢u qua hon.
« Tuong thich véi cong cu thiét ké (Layout Editor) cia Android Studio, gitip
lap trinh vién c6 thé kéo tha, xem trudc giao dién theo thoi gian thuc.
1.2 NodeJS va Express.js
1.2.1: NodeJS

Node.js 1a mot nén tang phia mdy chu (server-side platform) duoc xdy dung trén
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nén tang V8 JavaScript Engine ciia Google. Node.js cho phép phat trién cc tng
dung mang c6 kha ning mé rong cao bang cach sir dung JavaScript — mot ngdn
ngir von trude day chi hoat dong & phia trinh duyét (client-side). Vi kha ning xur
1y bt ddng bd (asynchronous) va mé hinh huéng su kién (event-driven), Node.js
d3 tré thanh mot trong nhitng nén tang phd bién nhit dé phat trién tmg dung web,
API va hé thong thoi gian thuc.

Mot s6 dac diém ndi bat cta Node.js gém:

« Hiéu suit cao: Node.js sir dung mé hinh non-blocking 1/0, cho phép xtt Iy
hang ngan két nbi dong thoi ma khong can tao ludng méi cho mdi yéu cau,
gitip ti wu tai nguyén va cai thién téc do xur 1y.

« Théng nhét ngdn ngit 1ap trinh: V&i Node.js, 14p trinh vién co thé st dung
JavaScript ¢ c4 phia may khach (client) va phia may chu (server), giup tang
tinh nhat quan va dé dang trong quan Iy ma ngudn.

« Heé sinh thai phong phii: Node.js dugc hd trg bdi trinh quan 1y géi npm
(Node Package Manager) v6i hang traim nghin thu vién ma ngudn mé, gitp
day nhanh qua trinh phat trién phan mém.

« Kha ning mé rong tot: Node.js phit hop véi cac hé thdng yéu cau xir Iy khoi
lugng 16n dit 1iéu theo thot gian thuc nhu img dung chat, theo doi vi tri, xtr
1y file 16n, va dac biét 1a API backend cho trng dung di dong.

S

Hinh 1.4: NodelS

1.2.2: Express.js.

Express.js 1a mdt framework nhe va linh hoat danh cho Node.js, dugc thiét ké dé
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xay dung cac ing dung web va dich vu API mot cach nhanh chéng va hiéu qua.
La mot phan c6t 161 trong bd MEN stack (MongoDB, Express.js, Node.js), Express
gitip don gian hoa qua trinh phat trién server bang cach cung cp tap hop céc cong
cu va chtre ning manh mé& cho viée xtr 1y yéu cau HTTP, dinh tuyén (routing), quan
Iy middleware, va tich hop vdi co s¢ dit ligu.

Mot sb dic diém ndi bat ciia Express.js bao gdm:

« Céu tric don gian, d& hoc: Express cung cip mot giao dién rd rang, truc
quan gitp 1ap trinh vién co6 thé khai tao may chu va xdy dung API mot cach
nhanh chong.

e Quan ly routing hi¢u qua: Cho phép dinh nghia cac endpoint RESTful mot
cach o rang, dé mé rong va dé kiém soat logic xir 1y.

« Middleware manh mé&: Hé thong middleware cta Express hd tro tach biét
logic xir Iy ting budc nhu xac thuc, ghi log, xir Iy 161, giup ma ngudn dé
bao tri va mo rong.

o Tich hop dé dang v&i1 co so dir liéu va thu vién bén ngoai: Express hoat
dong muot ma voi cac hé¢ quan tri co s& dir liéu nhu MongoDB,
PostgreSQL, MySQL va nhiéu thu vién khac cua hé sinh thai npm.

—XOress | Js

\kft\

Hinh 1.5: Express.js

1.3 Supabase PostgreSQL.

Supabase 1a mot nén tang Backend-as-a-Service (BaaS) ma ngudn mo, duoc xay
dung dya trén PostgreSQL nham hd tro phat trién ung dung hi¢n dai mot cach
nhanh choéng, hiéu qua va bao mat. V4i khau hiéu “An open source Firebase
alternative”, Supabase cung cap bd cong cu hoan chinh cho backend nhu: co s dir
li¢u thoi gian thyce, xac thuc nguoi dung, luu trit té€p, RESTful va GraphQL API ty

dong sinh ra tir cau truc dir li¢u.
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Trong Supabase, PostgreSQL 1a thanh phan cét 161 cta hé thong luu trir. Nho vao
su két hop giita stc manh cua PostgreSQL va nhitng tinh ning mé& rong do
Supabase cung cap, nén tang nay cho phép cac lap trinh vién thao tac co so dit liéu
thong qua giao dién tryc quan, bang diéu khién manh m&, hoic thong qua truy vén

truc tiép béng SQL, ma van duy tri duoc tinh linh hoat va bao mat cao.
Mot sb dic diém ndi bat ciia Supabase PostgreSQL bao gdm:

« Realtime Database: Supabase cung cip co ché theo ddi thay doi dir lidu
theo thoi gian thyc dya trén tinh ning PostgreSQL Realtime, hd trg xay

dung cac tng dung twong tac truc tiép ma khong can cdu hinh phuc tap.

« Tu dong sinh API: Mdi bang trong PostgreSQL sé& tu dong duge anh xa
thanh mdt endpoint RESTful va GraphQL thong qua dich vu PostgREST,

gitip tiét kiém thoi gian phat trién backend.

« Xac thue va phin quyén: Supabase tich hop hé thong xac thuc ngudi dung,
ddng thoi cho phép quan 1y phan quyén truy cdp dén timg bang hodc hang
trong co s¢ dit liéu thong qua chinh sdch bao mat Row-Level Security
(RLS).

« Kha niing mé réng va tich hep: Ho trg luu trit file, sao lvu dinh ky, tich

hop dé dang véi frontend va mobile app thong qua SDK chinh thic.

supabase

Hinh 1.6: Supabase

1.4 Room Database
RoomDB [a moét thu vién thudc Android Jetpack, dong vai tro 1a 16p triru tugng

(abstraction layer) gitip thao tdc vai SQLite tré nén don gian, an toan va hi¢u qua
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hon trong tng dung Android. Thay vi phai viét truc tiép cac cau 1énh SQL, Room
cho phép 1ap trinh vién khai bao cac entity, DAO (Data Access Object) va st dung
annotation dé thao tac dit liéu theo cach huéng dbi twong.

Mot sb wu diém ndi bat cia RoomDB bao gém:

e Tich hop chat ché vdi kién trac Android hién dai: Room hd trg LiveData,
Flow, ViewModel, va coroutines, gitp xur Iy di¥ 1iéu hi€u qud va phan ung
v6i thay ddi trang thai UL

« Kiém tra cau lénh SQL tai thoi diém bién dich: Gitip phat hién 16i s6m, dam
bao tinh dung dan ciia truy van.

« Céu trac 13 rang, d& bao tri: Viéc chia tach cac thanh phan Entity, DAO va
Database gitip ma ngudn tro nén rd rang, dé hiéu va dé kiém soat.

« HOJ tro migration dit liéu: Cho phép nang cip céu tric co so dit lidu mot

cach an toan va linh hoat.

Exploring Android Room Database with Room Explorer

Hinh 1.7: Room Database

1.5 Firebase

Firebase 1a mot nén tang phat trién tmg dung di dong va web duge Google cung
cap, véi muyc tiéu hd trg cac lap trinh vién xdy dung ing dung mot cach nhanh
chong, hiéu qua va c6 thé mo rong. Firebase khong chi cung cdp cac dich vu
backend manh mé nhu luu trit thoi gian thuce, xac thyc ngudi dung, va luu trit file,
ma con cung cip cong cu phén tich, theo ddi 16i va ti ru hoa hidu sudt ngudi ding

— tAt ca trong mot nén tang tich hop.
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Firebase hoat dong dua trén kién truc Backend-as-a-Service (Baa$S), cho phép lap
trinh vién tap trung nhiéu hon vao logic nghiép vu va giao dién ngudi dung thay

vi phai trién khai va duy tri hé thong may chu phirc tap.

@ Firebase

Hinh 1.8: Firebase

1.6 RESTful API

REST la tir viét tit ciia REpresentational State Transfer va 1a mot kién trtc cho cac

hé théng hypermedia phan tan.

RESTful API 13 mét tiéu chuan duoc su dung trong viéc thiét ké API cho
cac tng dung web (Web thiét ké dich vu) dé tao thuén loi cho viéc quan Iy tai
nguyén. No tap trung vao tai nguyén hé théng (van ban tép, hinh anh, 4m thanh,
video hodc dit liéu dong...), bao gdm cac trang thai tai nguyén dugc dugc dinh dang
va truyén qua HTTP. REST dinh nghia mét tap hop cac rang budc vé cach kién
tric ctia quy md Internet hé thong siéu phuong tién phan tan, chang han nhu Web,
s& hoat dong. Kién tric REST nhan manh kha niang mé rong ciia cic twong tic giita
cac thanh phﬁn, giao dién théng nhat, trién khai doc 1ap cac thanh phén va tao ra
mot kién tric phan 16p dé tao diéu kién thuan loi cho cac thanh phan b nhé dém
dé giam d0 tré do ngudi dung cam nhan, thyc thi bao mat va dong goi cac hé théng
ké thura.
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Hinh 1.9: M6 Hinh RESTful API

1.7 Xac thue va bao mat ngudi dung bang JWT

Trong céac h¢ théng hién dai, dac biét 1a cac rng dung co kién trtc phan tan nhu
mo hinh client-server hodc microservices, viéc bao mat thong tin nguoi dung va
quan 1y phién lam viéc (session) dong vai tro then chot trong viée dam bao an toan
va tinh riéng tu cua dir liéu. Mot trong nhitng phuong phap xac thuc hiéu qua, phd
bién va dé tich hop hién nay chinh 1a JWT — JSON Web Token.

JWT 132 mot chuin mo (RFC 7519) dinh dang mot chudi mi hoa nho gon, dung dé
truyén tai thong tin gitra cac bén mot cach an toan duéi dang ddi tuong JSON. Mot

token JWT gdm ba phan chinh: Header, Payload va Signature. Trong do:

e Header chira thong tin vé thuét toan ma hoa duoc sir dung (vi du: HS256).

e Payload mang dir liéu (claims) nhu user_id, thoi gian hét han (exp), va cac
thong tin tuy chinh khéc.

e Signature duoc tao bang cach méd hoa Header va Payload véi mot khoa bi

mat, dam bao rang token khong bi chinh sira trong qua trinh truyén tai.
Uu diém ndi bat cia JWT:
e Tinh bao mét cao: Dit li€u trong token dugc ky bﬁng khoa bi mat hoac khoa
bat dbi xing (RSA), dam béo token khong bi gia mao.
e Gon nhe va doc 1ap: Vi token duge ma héa dudi dang chudi, khong can luu

session & phia may chu, giam tai dang ké cho backend.
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e D3 tich hop da nén tang: JWT c6 thé sir dung linh hoat giita web, mobile va

cac API ndi bo.

JWT

Hinh 1.10: JWT

1.8 Dependency Injection (Hilt Dagger)

Hilt 12 mot thu vién hd tro Dependency Injection (DI) chinh thitc do Google phat
trién danh riéng cho nén tang Android. Hilt dugc xay dung trén nén tang Dagger,
mot thu vién DI manh mé va phé bién, v6i muc tiéu don gian héa qua trinh thiét
1ap va quan ly phu thudc trong cac ing dung Android hi¢n dai.
e Khai niém Dependency Injection (DI)
Dependency Injection 1a mot ki thuat 1ap trinh trong d6 cac dbi tugng khong
tu khai tao cac phu thudc ma nhan chiing tir bén ngoai. Piéu nay gitp tach biét
giita cac thanh phan trong hé thong, tir 46 ting kha ning tai sir dung ma ngudn,
kiém thtr d& dang hon, va duy tri tinh mo rong linh hoat trong kién triic phan
mém.
e Vai tro cua Hilt trong Android
Trude khi Hilt ra doi, Dagger duoc st dung rong rai nhung doi hoi nhiéu
cAu hinh phtc tap, dac bi¢t ddi vai vong doi dac thu cua Android (Activity,
Fragment, ViewModel, Service, v.v.). Hilt duoc thiét ké dé giai quyét van
dé d6 bang cach cung cap:

CAu trac DI tich hop chit ché v6i vong doi Android.
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Tu dong tao ma (code generation) thong qua annotation, giam thiéu boilerplate

code.

Kha ning tich hop truc tiép v6i ViewModel, WorkManager, Navigation,... giup

dé dang chia sé phu thudc giira cac thanh phan.

HO tro kiém thir don vi va kiém thir giao dién hiéu qua hon thong qua injection

phu thudc cé thé cau hinh.

1.9 Network va Cloud 6 mobile
1.9.1: Retrofit

Retrofit 1a mot thu vién HTTP client manh m€ do Square phat trién, dugc str dung
phd bién trong cac tmg dung Android dé thuc hién cac tic vu mang nhu giri yéu
cau (request) va nhan phan hoi (response) tir may cha thong qua cac API dang
RESTful.

Diém nodi bat ctia Retrofit 1a kha ning triru twong hoa qua trinh goi API: thay vi
phai xir Iy tryc tiép cac yéu cau mang phtc tap, Retrofit cho phép nha phat trién
dinh nghia cic endpoint duéi dang interface Java/Kotlin, két hop voi cac
annotation nhu @GET, @POST, @Body, @Query,... gitp mi ngudn trd nén don
gian, dé& doc va dé bao tri.
Ngoai ra, Retrofit ho tro:
« Chuyén dbi dir liéu ty dong gitta JSON va cac ddi trong Kotlin/Java thong
qua thu vién chuyén d6i nhu Gson, Moshi.
« Tich hop d& dang v6i Coroutine, RxJava, LiveData, gitp xir Iy bat déng bo
va ludng dir liéu hiéu qua.

« Tuy bién linh hoat thdng qua interceptor, converter, hoic client riéng.
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Retrofit Library in Android

& Y

Hinh 1.3: M6 ta hoat dong cua Retrofit

1.9.2: OkHttp

OkHittp 12 mot thu vién HTTP client c4p thap, hiéu ning cao, do Square phat trién
, ciing 13 thanh phan cdt 16i bén dudi Retrofit. Trong khi Retrofit cung cdp giao
dién cép cao cho vi¢c dinh nghia va xu 1y API, thi OkHttp chiu trach nhiém thuc
thi truc tiép cac két ndi HTTP, quan 1y két ndi socket, xtr 1y cache, nén dir liéu,
theo ddi tién trinh gtri/nhan di li¢u va nhiéu tac vu mang khac.

Mot s dic diém ndi bat cia OkHttp:

o Ho trg HTTP/2, SPDY, va WebSocket.

« Ty dong quan 1y connection pooling va retry khi gip 19i.

« HO tro Interceptor cho phép ghi log, thém header, kiém soat request /

response.

o (0 thé hoat dong ddc lap hodc tich hgp véi Retrofit lam t?mg nén.

1.10 Xir ly PDF
1.10.1: Thuw vién Itext

IText 1a mét thu vién ma nguén mé manh meé va phé bién, dugc st dung rong rai
trong cac ung dung Java va Android dé tao méi, chinh stra, phan tich va chuyén
ddi cac tai liéu PDF. Vi kha ning lam viéc truc tiép trén cdu trac PDF & cip do
thap, iText giup cac nha phat trién linh hoat thao tic v6i cac ndi dung trong tai liéu

nhu van ban, hinh anh, bi€éu mau, chit ky so, cht thich, si€u dir liéu,...
bac diém nodi bat caa iText:
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o Tao file PDF dong tir dir liéu c6 san.

e Chinh stra ndi dung va cau trtiic cia PDF: thém/xda/stra doan van ban, hinh

anh, watermark, v.v.
« Xt 1y biéu mau (PDF forms) va chit ky s (digital signature).
« Tach, gop va sip xép lai cac trang PDF mét cach d& dang.
« Phén tich (parse) noi dung va trich xuét dit liéu tir cac file PDF hién c6.

1.10.2: Thuw vien MuPDF

MuPDF Ia mot thu vién ma nguén mo nhd gon va hiéu nang cao, dugc phat trién
boi Artifex Software, chuyén dung dé hién thi va xir Iy cac dinh dang tai liéu nhu
PDF, XPS, EPUB, CBZ, va SVG. Thu vién nay ni bat v4i kha nang hién thi chinh
xé4c bd cuc, dinh dang, hinh anh va font chit, dam bao ngudi dung c6 thé xem duoc
cac tai liéu phtc tap véi chat lugng tuong tu nhu trén mdy tinh.
Pic diém ndi bat cia MuPDF:
o Hién thi tai liéu PDF nhanh va nhe, t6i wu cho thiét bi di dong.
e HO tro dﬁy du cac tiéu chuan PDF nhu hinh anh, vector, van ban, font
nhang,...
o (0 kha nang tuong tac vdi tai ligu: tim kiém, chon van ban, dién form, chu
thich,...
o HO tro chuyén ddi tai lieu sang anh bitmap hodc cac dinh dang khac, phuc
vu nhu cau trich xuat ndi dung.
e C6 thé tich hop vao timg dung Android thong qua API C hodc ban build sin
(JNI).
1.11 Xiwr ly AI Google ML Kit
Google ML Kit 1a mot bo cong cu cung cap cac API dya trén tri tué nhan tao (AI)
va hoc may (Machine Learning) do Google phat trién, danh riéng cho nén tang di
dong Android va iOS. Thu vién nay gitp cac nha phat trién d& dang tich hop cac
tinh nang Al vao ung dung ma khong can kién thirc chuyén sau vé hoc may hoic
xay dung mo hinh tir dau.
ML Kit cung cdp ca hai hinh thuc trién khai: on-device (trén thiét bi) va cloud-
based (trén dam may). Viéc hd trg on-device mang lai loi thé vé hiéu suét, kha

nang hoat dong offline va tdng cuong bao mat dir li¢u ngudi dung.
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' ML Kit
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Hinh 1.4: Google ML Kit

1.12 Quéng cao va thanh toan
1.12.1: Google Admob

Google AdMob 13 mét nén tang quang cao di dong do Google phat trién, cho phép
cac nha phét trién img dung tao doanh thu tir viéc hién thi quang céo trong tng
dung ctia minh. AdMob cung cap da dang hinh thirc quang cao nhu banner, quang
cdo toan man hinh (interstitial), quang cao c6 thudng (rewarded ads) va quang céo
gbc (native ads), gitip ngudi phat trién dé dang tich hop cac dinh dang phu hop véi
trai nghi¢m nguoi dung.
Céc dic diém ndi bat:
« D@ dang tich hop vao tng dung Android/iOS.
e T&i wu hoa doanh thu dua trén hé théng ddu gia thong minh (real-time
bidding).
« HO tro da dang dinh dang quang c4o, linh hoat véi ting loai ing dung.
« Theo ddi va phan tich hiéu qua quang cdo thong qua hé thong bao cio chi
tiét.
1.12.2: Google Play Billing
Google Play Billing 1a dich vu chinh thtrc cia Google danh cho cac nha phat trién
tmg dung Android mudn cung cip cic san pham k§ thudt sd c6 tra phi, bao gdm
mua hang mét 1an (in-app products), ding ky thué bao (subscriptions), hoic m&

khoéa tinh nang.
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Cac dac diém noi bat:

Tich hop lién mach véi Google Play Store, gitip nguoi dung thanh toan dé
dang va bao mat.

Ho trg da dang loai hinh thanh toan: thanh todn mot lan, dang ky dinh ky,
dung thir mién phi....

Hé théng bao mat cao, bao vé dit liéu ngudi dung va quyén truy cip noi
dung.

Quan 1y don hang, hoan tién va bao cao doanh thu thong qua Google Play

Console.

1.13 M6 hinh va kién tric phat trién ing dung
1.13.1: M hinh kién triic MVVM

MVVM la mot mé hinh kién tric phd bién trong phat trién tng dung Android, dic
biét khi két hop véi Jetpack Compose hoic XML truyén thong. MVVM gitp tach

101 phan giao dién (UT) khoi logic xur 1y va dit liéu, qua d6 giam su phu thudc giita

cac thanh phan, ting tinh kiém thtr va tai st dung.

Model: Chtra dir li¢u va logic xtr Iy nghiép vu.

View: Giao dién nguoi dung (UI), chi ddm nhén viéc hién thi dir liéu va
nhan tuong tac.

ViewModel: Cau ndi trung gian gitta View va Model. ViewModel luu trit
dir liéu UI va xir Iy logic trung gian, st dung cac thanh phan nhu LiveData,
StateFlow, hodc MutableState trong Compose dé cip nhat giao dién theo

thot gian thue.

Viéc st dung MVVM gitip dam bdo dit liéu phan ing theo thoi gian thyc, gilr cho

Ul don gidn, dé kiém soat va it 101.
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MVVM Architecture

> L

Update Binding *

Hinh 1.5: M hinh kién trac MVVM
1.13.2: M hinh kién triic Clean Architecture

Clean Architecture (Kién trac sach) 13 mot mo hinh thiét ké phan mém duoc dé
xuat bai Robert C. Martin (Uncle Bob), gitip phan tach du an thanh cac 16p theo
chiéu ngang rd rang, dam bao sy doc lap giita cac tang. Kién trac ndy chia hé thong
thanh cac 16p:
o Domain Layer (161 nghi€p vu): Chura cac use case va entity — doc 1ap voi
bat ky thu vién hay nén tang ndo.
« Data Layer: Chira cic repository cu thé, thao tic v6i co s& dir liéu hodc API
tur xa.
o Presentation Layer: Chira Ul va ViewModel, 1a noi dit li¢u dugc hién thi va
tuong tac voi nguoi dung.
Clean Architecture gitip du an:
« D@ dang mo rong va thay d6i cong nghé & timg tang
« Tiang kha ning kiém thir (unit test, UI test).
« Giam sy phu thudc chéo giita cac thanh phan, nho vao ki thuat Dependency
Injection (str dung Hilt).
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The Clean Architecture

Controllers

_____[_] Enterprise Business Rules
_‘____D Application Business Rules
|| mtertace Adapters

_| | Frameworks & Drivers

Hinh 1.6: M0 hinh Clean Architecture

1.14 Biao mit va tdi wu héa mi ngudn véi ProGuard

ProGuard 1a mot cong cu quan trong trong qua trinh build ing dung Android, c6
nhiém vu thu gon (minify), t6i wu hoa (optimize), 1am réi (obfuscate) va loai bo
(shrink) cac phan ma khong str dung trong Gmg dung. Pay 1a mot bude can thiét
trong quy trinh phat hanh (release) nham giam kich thuéc tép APK/AAB, ting hiéu
suat va bao vé ma ngudn khoi bi dich ngugc (reverse engineering).
Cac chire nang chinh cia ProGuard:
e Shrink (loai bo): Xéa bé cac 16p, phuong thirc va bién khong sir dung dé
giam kich thudce tép.
e Optimize (t6i uu hoa): Tbi vu hoa ma bytecode, loai bo cac 1énh du thira
hoic khong can thiét.
e Obfuscate (lam rdi tén): Doi tén 16p, phuong thirc va bién thanh nhiing
chudi ngan, kho doc (vi du: a.b.c()), gitip ma kho bi phan tich.
e Preverify: Kiém tra tinh hop 1€ sau khi ma da dugc lam roi va toi vu.

Loi ich khi sir dung ProGuard:

e Giam kich thuéc ing dung: Nho loai bo nhitng phan khong dung dén.

Sinh vién thyc hién: Nguyén Dtrc Huynh Hudng dan: ThS. Tran HO Thiy Tién 19



Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

e Tang do bao mat: Lam cho viéc doc va dich ngugc ma ngué)n tré nén kho
khan hon, bdo v¢ céac thuat toan nhay cam.
e Cai thién hiéu suit: Loai bd cac doan ma du thira gitp ung dung chay hi¢u

qua hon.

Trong qua trinh xay dung va déng géi ung dung, ProGuard dugc cdu hinh dé hoat
dong trong ban phat hanh (release). Cac thu vién va 16p quan trong, chang han nhu
16p lién quan dén ViewModel, Hilt, hodc céac thu vién ML, thuong s€ duoc gitr lai

(keep) bang cach str dung cic quy tic cau hinh cuy thé trong tap tin

1.15 Két luan

Trong chuong nay, di trinh bay tong quan vé dé tai, chuong nay da trinh bay tong
quan vé cac cong nghé, ngdn ngi 14p trinh, thu vién va cong cu hd tro duoc ap
dung ciing nhu cac md hinh kién trac nhw MVVM va Clean Architecture nham
dam béo tinh bén viing, md rong va dé bao tri cho ing dung.

Viéc nghién ctru va tim hiéu 1y thuyét vé cac cong nghé dong vai trd quan trong va
ho tro dua ra lya chon cac framework, thu vién phu hop nhét dé s dung ddi véi

do an.
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CHUONG 2. PHAN TiCH VA THIET KE HE THONG

2.1 Phan tich yéu cau

2.1.1: Yéu cdu chirc ning

Quan ly tép

Ung dung cho phép hién thi va quan 1y danh sach tép theo ting loai nhu PDF,
Word, Excel, PowerPoint va vin ban thuan. Hd tro loc, tim kiém, sép xép theo tén,
dinh dang, thoi gian, kich thudc. Cho phép danh dau yéu thich, theo ddi lich sir
xem va luu trix tép offline, dong bd voi cloud.

Chirc nang xem va chinh sira tép PDF :

Hb tro xem tép PDF véi cac thao tac zoom, cudn, diéu hudng trang va chuyén do6i
ché d6 sang/tdi. Cho phép chinh stra nhu thém, x6a, sap xép trang; chén chit ky,
chu thich, ghi cht, danh diu; tch va gop tép PDF.

Chirc nang xem tép Office

Cho phép hién thi cac dinh dang Word (DOC, DOCX...), Excel (XLS, XLSX...),
PowerPoint (PPT, PPTX...) va vin ban thuan (TXT) véi nhiéu bang ma khac nhau.
Pam bao hién thi ding bd cuc va ndi dung tai licu.

Chirc ning chuyén doi tép

Ung dung hd tro chuyén doi cac tai liéu Word sang dinh dang PDF, dam bao gii
nguyén bd cuc va ndi dung ban dau. Pong thoi, ngudi dung cé thé chuyén doi hinh
anh tir thu vién hodc chup méi thanh tép PDF, gitip s6 hoa tai liéu nhanh chong va
thuan tién cho viéc luu trir, chia sé.

Tinh nang AI va OCR

Ung dung tich hop AI dé hd tro nhan dang va xir Iy vin ban. Cho phép trich xuét
ndi dung tir PDF, nhan dang chir viét tay va vin ban trong anh (OCR). Hd trg dich
vian ban gitra nhidu ngdn ngir, tom tit ndi dung tai liéu va chuyén van ban thanh
giong noi (Text-to-Speech). Ngoai ra, ngudi ding c6 thé quét tai liéu bang camera,
tu dong nhan dién bién va chinh sura, sau d6 chuyén ddi thanh tép PDF.

Pong bd va luu trir Cloud
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Ung dung hd tro luu trit va dong bo tép v6i nén tang dam may, cho phép truy cap
tir nhiéu thiét bj khac nhau. Pam bao an toan va bao mat dit liéu nguoi dung trong

qua trinh dong bd hoa.

Quan ly nguwoi dung

Ung dung cho phép nguoi ding ding ky, ding nhap bang email va mat khau, hd
trg khoi phuc mat khéu khi can thiét. Nguoi dung co thé xem va chinh stra hd so

c4 nhan, ddng thoi quan 1y cac cai dat lién quan dén tai khoan va timg dung.
Tinh ning Premium va thanh toan

Cung cip goi Premium giup loai bo quang céo, mo khoa cac chirc nang ning cao
va ting gidi han luu trit. HO trg thanh toan trong tmg dung thong qua Google Play

Billing, dong thoi quan 1y thong tin dang ky va lich sir giao dich ciia nguoi ding.
Cong cu PDF nang cao

Ung dung hd tro thém mat khau dé bao vé tép PDF, chia sé tai li¢u qua céc ting
dung khac va thyc hién thao tac in truc tiép tai li€u, gitip nang cao tinh bao mat va

tinh linh hoat trong str dung.

2.1.2: Yéu cdu phi chirc nang

Hiéu suit va toc do phan hoi

Ung dung khai dong nhanh vé6i thoi gian dudi 3 gidy. Viée mé va hién thi tép duoc
t6i uru hoa dé dam béo tép co kich thude trung binh dugc hién thi trong vong khong
qué 3 gidy. Tuong tic cudn trang phai dién ra muot ma, khong xay ra hién tugng
giat, lag.

Xir ly tép lom

Ung dung c6 kha ning xur 1y cac tép PDF hoic Office dung lugng 16n (> 50MB),
ddng thoi str dung bo nhd mot cach hidu qua. Co ché lazy loading duoc ap dung
nham giam thiéu tiéu thu tai nguyén hé thong khi tai va hién thi dit liéu.

Hb tro da nhiém

Hé thong cho phép xir 1y nhiéu tic vu dong thoi ma khong anh huong dén hiéu

ning chung. Viéc st dung coroutines va quan 1y ludng xir 1y (threading) hop 1y
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gitip tranh viéc chin ludng giao dién ngudi dung (UI thread) trong cac tic vu ning

nhu xu ly Al tai file, hodc trich xuét dir liéu.
Giao dién nguoi dung

Giao dién dugc xay dung theo nguyén tic Material Design 3, mang lai cam giac
hién dai, rd rang va than thién. Thiét ké truc quan gitp ngudi dung dé dang lam
quen, ké ca v6i nhirng ngudi it kinh nghiém str dung thiét bi s6. Ung dung hd tro

da ngdn ngit tong cong 22 ngdn ngi.
Trai nghiém ngudi dung

Giao dién duoc tdi wu cho nhiéu kich thudéc man hinh khic nhau (thiét ké
responsive). Cac thao tic déu c6 phan hdi truc quan, rd rang, giup ngudi dung dé
dang twong tac. Thoi gian 1am quen vé&i tng dung duoc t6i thiéu hoa.

Kha ning tiép cin

Ung dung tudn tha cac tiéu chudn WCAG 2.1 nham hd tro ngudi dung khuyét tat.
Hé thong tuwong thich véi trinh doc man hinh va dam bao do twong phan mau sic
phtt hop cho ngudi khiém thi, tir 6 nang cao kha ning tiép can cho moi d6i tuong

su dung.
Tinh 6n dinh

Ung dung dat ty 18 15i (crash) rat thap, dudi 0.5% trén téng sb phién hoat dong,
g6p phan dam bao hoat dong lién tuc va muot ma. Co ché xir 1y 16i dwoc tich hop
nham ting kha niang phuc hdi, giup ngudi dung khong bi mét dit liéu trong truong
hop xay ra su ¢d bat ngd. Ung dung ciing tranh duoc tinh trang treo hoic ANR
(Application Not Responding), dam bao phan hoi kip thoi voi thao tac ngudi
dung.

Tinh nhit quan

Noi dung tép duoc hién thi chinh x4c va nhit quan trén nhiéu thiét bi va phién ban
hé diéu hanh. Cac yéu t6 dinh dang nhu vin ban, hinh dnh, d6 hoa va bd cuc tai
liéu luén duge gitt nguyén trong qua trinh hién thi hodc chuyén doi. Két qua xir 1y
(vi du nhu chuyén doi tép) dam bao dong nhat trén cac nén ting, ting do tin cay

cho nguoi dung khi [am viéc voi dit li€u quan trong.

Bao vé dir liéu
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Céc thong tin nhay cdm dugc ma hoa va luu trir an toan trong co so dit liéu cuc bo.
Hé théng bao mat nghiém ngit giup bao vé thong tin ding nhap va xac thuc ngudi
dung, déng thoi ho tro xtr 1y an toan ddi voi cac tép duoc dat mat khau.

Quyén truy cip

Ung dung chi yéu cu cic quyén thuc su can thiét cho chirc ning hoat déng. Khi
yéu cau quyén, hé théng ludn giai thich rd rang muc dich str dung, ddng thoi cho
phép ngudi dung tu do kiém soat va diéu chinh quyén truy cap vao dit liéu ca nhan.
Truyén tai dir liéu

Tat ca dit liéu dugc truyén tai qua mang déu sir dung giao thirc bao mat HTTPS,
gitip ngan chin cic nguy co danh cip thong tin trong qué trinh truyén. Ngoai ra,
dir liéu dong bd 1én nén tang dam may ciing dwoc ma hoa nham dam bao an toan
tuyét ddi cho nguoi dung.

Kién tric phz‘in mém

Ap dung mé hinh MVVM 15 rang, dam bao phan tach trach nhiém giita cac thanh
phan giao dién, xir Iy logic va dit liéu. Cac tinh niang duoc to chirc theo dang mé-
dun, hd tro viéc mo rong va bao tri h¢ théng mot cach hi¢u qua.

Twong thich nén tang

HO tro cac thiét bi Android tir phién ban API 28 (Android 9.0) tr 1én. Ung dung
duoc toi uu hoa dé hoat dong muot ma trén nhiéu kich thuée va do phan giai man
hinh, bao gdm ca dién thoai va may tinh bang.

Twong thich phz‘in curng

DPam bao hiéu suit 6n dinh trén thiét bi c6 cdu hinh trung binh (RAM > 2GB). Hé
théng duoc t6i uvu dé twong thich voi nhiéu kién tric CPU phd bién nhu ARM va
x86, déng thoi ho tro tot cac loai thiét bi camera khac nhau phuc vu churc nang
quét tai liéu.

Twong thich dinh dang

Hé thng xtr 1y t6t cac dinh dang Office tir phién ban 1997 dén 2019, ciing v6i kha
nang ho tro dﬁy du cac dac ta dac biét cua tép PDF nhu biéu mau (form), lop
(layer), va tinh ning bao mat. Ngoai ra, img dung con hd tro nhiéu bang ma vin
ban dé dam bao kha nang doc va hién thi chinh xé4c noi dung.

Hoat dong Offline
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Ung dung dam bao kha ning hoat dong 6n dinh ngay ca khi khong c6 két ndi

internet, cung cap dau du cac chirc ning cbt 151, cho phép luu trit cuc bo cac tép
Quang cao va Thanh toan

Ung dung tich hop quang céo va thanh toan theo chuan Google Play, thiét ké quang
c4o than thién, khong gy gian doan trai nghiém. Han ché sé luong quang cdo
trong mdi phién st dung dé tranh gy kho chiu cho ngudi dung. Str dung hé thong
Google Play Billing dé xur 1y thanh toan an toan, dang tin cdy. Thong tin giao dich
dugc luu trit va ma hoa theo chuén bao mat hién hanh.

Tuén thu chinh sach cira hang rng dung

Tuan thi moi yéu cau va tiéu chuan k¥ thuat ciia Google Play Store. Ludn cép nhat

theo cac thay d6i vé chinh sach hoic phién ban Android méi.
Minh bach quyén dir li¢u

Giai thich rd rang vé quyén truy cap va muc dich sir dung dit liéu nguoi dung. Cam
két bao mat va khong thu thap dir liéu ngoai pham vi cho phép.

2.2 Thiét ké hé thong
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Xay dung ung dung trén Android quan Iy va xut Iy file PDF tich hop Al

2.2.1. Tong quan

So dd dudi day thé hién cac cong nghé st dung twong Gmg voi thanh phan cua hé
théng theo tirng 16p.

«

“— ) =
e IF
———

L —

Java

Mobile

— | (9 ex

Hinh 2.1: Cac cong nghé stir dung

Sinh vién thyc hién: Nguyén Dtrc Huynh Hudng dan: ThS. Tran HO Thiy Tién 26



Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Ung dung duoc phat trién nham hd tro ngudi dung quan 1y, xem va chinh sira cac
tép van ban nhu PDF, Word, Excel... ngay trén thiét bi di dong mot cach tién loi
va thong minh. Bén canh viéc phuc vu cho muc ti€u nghién ctru va hoan thién dd
an tot nghiép, tmg dung con duge dinh huéng theo hudng san pham thyc té c6 tiém
ning thuong mai hoa. Véi cac tinh ning cao cip nhu AL OCR, dong bo cloud va
thanh toan in-app, quang c4o cho ngudi dung mién phi, tng dung hudng dén kha
ning tao doanh thu bén virng tir ngudi dung. Day 1a bude khoi dau cho viée phat
trién mot san phém cong ngh¢ hiru ich, hién dai va c6 tinh ing dung cao. H¢ théng

bao gdm céc thanh phan chinh nhu sau:

e Ung dung di dong: Ung dung di dong duoc phat trién bang Kotlin - ngon
ngir l4p trinh hién dai dugc Google khuyén nghi cho Android, két hop vai
Java dé dam bao twong thich véi cac thu vién legacy , ing dung dugc viét
theo ngdn ngit native dé dam bao hiéu ning xir Iy mang hiéu suit cao nht.
Giao dién nguoi dung duoc xdy dung bang toolkit Jetpack Compose va
XML, tuan thi nguyén tic tach biét logic va giao dién. Ung dung duogc xay
dung theo dinh hudng d& bao tri va phat trién, dong thoi tich hop thém
quang cdo va thanh toan qua App v61 muyc tiéu dem lai gia tri thuc, 191 nhuan

trong tuong lai.

e Miy chi backend: Hé thong backend duoc xdy dung trén nén
tang Node.js, tan dung mo hinh non-blocking I/0 dé xir 1y dong thoi nhiéu
két ndi. Express framework dugc ap dung dé phat trién cac REST API voi
ct phap don gian nhung manh mé, ho trg middleware linh hoat cho viéc xac
thuce, ghi log va xir 1y 16i. Kién tric nay cho phép hé thong dé dang mo rong
va t6i vu hiéu suét khi luong nguoi dung ting.

e Co sé dir liéu: Giai phap luu trir dit liéu tap trung vao Supabase - nén tang
backend-as-a-service mi ngudén ma, cung cp co s dit liéu PostgreSQL véi
kha nang real-time va h¢ théng xac thyuc tich hop. Bén canh do, hé théng
con str dung co so dit liéu SQL truyén thong dé dam bao tinh toan ven dit
liéu, hd tro cac truy van phtrc tap va duy tri hiéu suét on dinh trong diéu

kién tai cao.
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Xay dung ung dung trén Android quan [y va xu Iy file PDF tich hop Al

2.2.2. Biéu d6 ca sir dung

a) So' dé ca sir dung va dic t tong qudt

Hinh 2.2: So db Usecase tong quan

b) So do ca sir dung va dic ti qudn Iy File
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Xay dung ung dung trén Android quan [y va xu Iy file PDF tich hop Al

PO Solwtions - File Mansgement Use Case Disgram

'-n-m' functian. Brawse files in loca storage,

Hinh 2.3: So db Usecase quan 1y File

Béang 2.1: Bac ta mo File

UC-01

Browse Files

Nguoi dung

Cho phép nguoi dung duyét qua cac tép trong bo nhd cua thiét
bi, duoc td chirc theo thu muc hodc danh muc

Nguoi dung da cai dat va mo tng dung
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Diécu kién sau

Nguoi ding di cip quyén xem toan b file trong thiét bi, danh
sach tép duoc hién thi cho nguoi dung

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

1 M¢ ung dung Hién thi man hinh Home va
hién thi danh sach tép

2 Chon tép dé mo Mo tép dugc chon

3 Luu trang thai cua t€p vao
tab recent (da danh dau, chi
tiét thong tin tép)

Bang 2.2: Pic ta tim kiém File

Ma ca sir dung UC-02

Tén ca sir dung Search Files

Tac nhan Nguoi dung

M6 ta Cho phép ngudi dung tim kiém tép theo tén hodc ndi dung

Picu kién truéc

Nguoi dung da mo rng dung va dang ¢ man hinh duy¢t tép

Pieu kién sau

Hién thi két qua tim kiém phu hop véi tir khoa

Kich ban

Hanh dong ciia tic nhan | Hanh dong cia hé thong

1 | Md& ung dung Hién thi man hinh Home va
hién thi danh sach tép
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Chon biéu tugng tim kiém

Hién thi két qua tim kiém

Thuc hién céc thao tac quan

1y (tim kiém, loc, sap xép

Thuc hién cac thao tac

quan Iy theo yéu cau

DPénh déu tép yéu thich hoic

xem chi tiét

Luu trang thai cua tép (da
danh dau, chi tiét thong tin
tép)

Bang 2.3: Pac ta sép xép, loc file

khac nhau

Ma ca sir dung UC-03

Tén ca sir dung Sort and filter file

Téac nhan Nguoi dung

Mb ti Cho phép ngudi dung sip xép danh sach tép theo cac tiéu chi

Dicu kién truée

Nguoi dung da mé ing dung va dang & man hinh duyét tép

Dieu kién sau

Danh sach tép dugc sap xép theo tiéu chi da chon

Hanh ddng cua tac nhan

Hanh ddng ciia hé thong

1 M¢ ung dung

Kich ban

Hién thi man hinh Home va
hién thi danh sach tép

2 Chon biéu tuong sort/ filer

Hién thi bang tiy chon cac
tiéu chi dé sort/ filter
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Chon tiéu chi

Ap dung tiéu chi da chon,
dong man hinh bang tuy
chon va thuc hién sép xép
theo ti€u chi va luu trang
thai

Béng 2.4: Dic ta doi tén/ x6a/ danh dau tép

Ma ca sir dung

UC-04

Tén ca sir dung

Rename/ Delete/ Bookmark File

Tac nhan

Nguoi dung

Mo ta

Cho phép ngudi ding doi tén/ x6a / danh dau tép da dugc chon

Diéu kién truéc

Nguoi dung da mé ing dung va dang ¢ man hinh duyét tép

DPieu kién sau

Hién thi két qua twong Ung

Kich bén

Hanh ddng cua tac nhan

Hanh dong ciia hé thong

M¢ ung dung

Hién thi man hinh Home va
hién thi danh sach tép

Chon biéu tugng tity chinh

Hién thi bottom sheet tiy

chon

Thuc hién cac thao tac dbi

tén/ x6a/ danh dau tép

Thuc hién cac thao tac

quan 1y theo yéu cau
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Ma ca sir dung

UC-05

Tén ca sir dung

View Recent/ Bookmark File

Tac nhan

Nguoi dung

Mo ta

Cho phép ngudi ding xem tép vira dugc twong tac/ di danh du

Pieu kién trudc

Nguoi dung da mé ung dung va dang ¢ man hinh duyét tép

Pieu kién sau

Hién thi két qua twong Gng

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

Hién thi man hinh Home va
hién thi danh sach tep

1 M¢ ung dung

2 Chon tab twong tng Recent/| Hién thi danh sach vira
Bookmark duogc tuong tac / da duoc

danh dau

Béang 2.6: Pac ta chia sé tép PDF

Ma ca sir dung UC-06

Tén ca sir dung Share File

Téac nhan Nguoi dung

Mb ta Cho phép nguoi dung chia sé tép

Dieu kién trudéc

Nguoi dung da mé ung dung va dang ¢ man hinh duyét tép

Diéu kién sau

Chia sé t¢p thanh cong

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia h¢ thong
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Mo ung dung Hién thi man hinh Home va
hién thi danh sach tép

Chon biéu tugng tiiy chinh | Hién thi bottom sheet tiy

chon

Chon biéu tugng chia sé va| Chia sé tép

chon cach thirc chia sé

b) So' dé ca sir dung va diic td xem va chinh siva file PDF

b
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{ mith ditferant celnrs

| R Pwgalean etessh et
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mmmmmj |nl-uuu.umunuuwnunh
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“«iE

e
;
E

Hinh 2.4: So @ Usecase xem va chinh stra File PDF
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Bang 2.7: Bac ta mé va xem file PDF

Ma ca sir dung ucC-07

Tén ca sir dung Open PDF Document

Téac nhan Nguoi dung

Mb ta Cho phép ngudi ding mé va hién thi tép PDF

Diéu kién truwée

Nguoi dung di chon mot tép PDF dé mo

Dieu kién sau

Tép PDF dugc mo va hién thi trén man hinh

Kich ban

Hanh ddng ciia tac nhan | Hanh dong cia hé thong

1 Chon tép PDF tur danh sach Hién thi ndi dung file PDF

tep trén man hinh

Bang 2.8: Pic ta chuyén trang khi xem file

Ma ca sir dung UC-08

Tén ca sir dung Navigate Pages

Téac nhan Nguoi dung

M6 ta Cho phép ngudi ding diéu huéng giita cac trang trong tép PDF

Dieu kién trudéc

Nguoi dung di chon mot tép PDF dé mo

Pieu kién sau

Tép PDF dugc mé va hién thi trén man hinh, file PDF 16n hon 1

trang

Kich ban

Hanh dong ciia tic nhan | Hanh dgng ciia hé thong
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

1 | Vudt man hinh dé chuyén
trang (vudt xudng/ 1én néu
dang & ché do doc, vudt trai
phai néu dang & ché do
ngang) hodc sit dung thanh
cudn, man hinh preview dé

diéu huéng

Hién thi trang méi

Bang 2.9: Bic ta phong to thu nhé khi xem file

Ma ca sir dung UC-09

Tén ca sir dung Zoom In/Out

Tac nhan Nguoi dung

M6 ta Cho phép nguoi dung phong to, thu nhé né1 dung PDF

DPiéu kién truéc

Nguoi dung da chon mét tép PDF dé mo

DPieu kién sau

Tép PDF dugc mo va hién thi trén man hinh

Kich bén

Hanh ddng cua tac nhan

Hanh dong ciia hé thong

1 St dung thao tac da diém dé
thuc hién phong to thu nhé

Hién thi ndi dung theo thao

tac, phong to hodc thu nhé

Bang 2.10: Dac ta cac ché d6 xem khi xem file

Ma ca sir dung

UC-10

Tén ca sir dung

Rotate View/ Change View Mode/ Dark/Light Mode

Tac nhan

Nguoi dung
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Mo ta

Cho phép nguoi ding chuyén d6i ché d6 xem / truot chuyén

trang / hién thi mau sic PDF

Diéu kién truwée

Nguoi dung d chon mot tép PDF dé mo

Pieu kién sau

Tép PDF dugc mo va hién thi trén man hinh

Kich ban

Hanh déng cia tic nhan | Hanh déng cia hé théng

1 | Nhan vao nut xoay/ ché do | Hién thi PDF duoc xoay
doc ngang 90 d6/ chuyén doi ché
d6 chuyén trang / chuyén

d6i ché d6 sang t6i xem PDF

Bang 2.11: Dac ta cac ché do xem khi xem file

Ma ca st dung UC-11

Tén ca sir dung Jump to Page

Téac nhan Nguoi dung

Mb ti Cho phép nguoi dung chuyén t6i trang bang cach dién sb trang

tuy chon

Diéu kién truwée

Nguoi dung da chon mét t¢p PDF dé ma, sb trang dién vao phai

nho hon hoic bang sb trang ciia PDF di mo.

Dieu kién sau

Tép PDF dugc mé va hién thi trén man hinh

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

1 | Nhan vao nat tuy chon c6 | Hién thi giao dién cho phép
chu thich go to page & muc | nhap s trang

mo rong
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

2 | Nhéap so trang mudn xem va

chon nut xac nhan nhap

Di chuyén dén so trang da

Bang 2.12: Dac ta cac ché d6 xem khi xem file

Ma ca sir dung UC-12

Tén ca sir dung Search Text

Téac nhan Nguoi dung

Mb ti Cho phép ngudi dung tim kiém ky tu trong file PDF, danh dau

bang mau vang va di chuyén dén trang chaa ky tu do.

Diéu kién trwéc

Nguoi dung di chon mét tép PDF dé mo.

DPiécu kién sau

Tép PDF dugc mo va hién thi trén man hinh

Kich ban

Hanh ddng cua tac nhan

Hanh dong ciia hé thong

Nhan vao nut tuy chon co

biéu tugng tim kiém

Hién thi giao dién cho phép
nhép ky tu

Nhép ky tu mudn tim kiém

va chon nut xac nhan

Di chuyén dén trang ky tu
d3 tim kiém néu c6 va danh

du ky tu bang mau vang

Béng 2.13: Pic ta cac ché do chinh sira va copy ky tu & file PDF

Ma ca sir dung UC-13

Tén ca str dung

Highlight, Underline, Strike Out Text, Copy

Tac nhan Nguoi dung

Sinh vién thuc hién: Nguyén Pirc Huynh

Hudng dan: ThS. Tran HO Thiy Tién

38




Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Mo ta

Cho phép nguoi dung danh dAu, gach chan, gach ngang hoac
copy van ban trong PDF

Diéu kién truwée

Nguoi dung da chon mét tép PDF dé mo.

Pieu kién sau

Tép PDF dugc mo va hién thi trén man hinh

Kich ban

Hanh dong cta tac nhan

Hanh déng ciia hé théng

Nhan vao nut tuy chon co
biéu tugng chinh stra, va
thuyc hién chon chirc ndng

theo y mudn

Hién thi giao dién cho phép
chon tinh ning muén sir

dung

Thuc hién chon ky tu mudn
danh dau, gach chan, gach
ngang, copy

Thay doi theo chinh stra ctia
nguoi dung hodc Copy text

néu nguoi dung chon ché do

copy

Bang 2.14: Dac ta cac ché do thém ky tu/ chit ky ndi & file PDF

Ma ca sir dung

UC-14

Tén ca str dung

Add Text, Signature

Tac nhan

Ngudi dung

Mo ta

Cho phép ngudi dung thém chir ndi, chit ky ndi

Picu kién truéc

Ngudi ding da chon mét tép PDF dé mé.

Diéu kién sau

Tép PDF dugc mé va hién thi trén man hinh

Kich ban

Hanh dong ciia tic nhan | Hanh dong cia hé thong
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Nhan vao nut tuy chon co
biéu tuong chinh swa, va
thuyc hién chon chirc ndng

theo y mudn

Hién thi giao dién cho phép
chon tinh ning mudn s

dung

Thuc hién chon nhép ky tu
hodc ky 1én giao dién sai do

nhan nit xac nhan

Hién thi chit n6i/ chit ky ndi
1én man hinh va cho phép di
chuyén dén khi nhan nut x4c

nhan luu

Bang 2.15: Pic ta ché d6 in file

Ma ca sir dung

UC-15

Tén ca sir dung

Print Document

Tac nhan

Nguoi dung

Mo ta

Cho phép nguo1i dung in t€p PDF

Dicu kién truéc

Nguodi dung da chon mot té€p PDF, da két ndi may in

Diécu kién sau

In thanh cong

Kich ban

Hanh ddng cua tac nhan

Hanh dong ciia hé thong

Nhan vao nut tuy chon co

biu tuong in.

Hién thi giao dién cho phép
tuy chon céac thudc tinh khi

m.

Thuc hién tuy chinh cac

thudc tinh dé in

Nhan nit xac nhan

Thuyc hién chirc nang in
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¢) So do ca sit dung va dic td xem Office, EPUB, Txt File

POF Sobhutions - Office File and EPUB Wiewing Use Case Dagram

Dezurrnt Viswing

L e

ii EPUS Reacieg Fostures
"'-H’i‘: Vinw Table of Conbanis.
© -
T

Hinh 2.5: So d6 Usecase xem file Office, EPUB, Txt
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Béng 2.16: Pic ta ché d6 xem file Word

Ma ca sir dung

UC-16

Tén ca sir dung

View Word Documents

Tac nhan

Nguoi dung

Mo ta

Cho phép nguoi dung xem nd1 dung tai liéu Word (.doc, .docx)

Diéu kién truéce

Nguoi dung da m¢o mdt tai licu Word

Diécu kién sau

No1 dung tai li¢u Word dugc hién thi ding dinh dang

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

1 Chon tai liéu Word tir danh | Phéan tich va tai ndi dung tai

sach tép liéu Word

Hién thi van ban, hinh anh,

bang va cac dinh dang khac

2 | Xem ndi dung tai liéu

3 | Cudn dé xem cac trang khac | Di chuyén qua céc trang tiép

nhau theo

Bang 2.17: Pac ta ché d6 xem file Excel

Ma ca sir dung

UC-17

Tén ca sir dung

View Excel Spreadsheets

Tac nhan

Nguoi dung

Mo ta

Cho phép nguodi dung xem ndi dung bang tinh Excel (.xIs, .x1sx)

Dieu kién trudéc

Nguoi dung da mé mot tai liéu Excel
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Diécu kién sau

No1 dung bang tinh Excel dugc hién thi ding dinh dang

Kich ban

Hanh djng ciia tic nhian

Hanh dong ciia h¢ thong

Chon tai li€u Excel tir danh

sach tép

Phan tich va tai ndi dung tai

liéu Excel

Xem ndi dung bang tinh

Hién thi dir li€u trong céc 0,

cong thuc, biéu do

3 |Chuyén d6i giita céac |Hién thi ndi dung va danh
worksheet sach cac worksheet c6 trong

tai liéu

Bang 2.18: Dac ta ché d6 xem file PowerPoint

Ma ca st dung

UC-18

Tén ca sir dung

View PowerPoint Presentations

Tac nhan

Nguoi dung

Mo ta

Cho phép nguoi ding xem ndi dung bai thuyét trinh PowerPoint
(-ppt, .pptx)

Diéu kién truwée

Nguoi dung da mé mot tai licu PowerPoint

Dieu kién sau

Nbi dung bai thuyét trinh dugc hién thi dung dinh dang

Kich ban

Sinh vién thuc hién: Nguyén Pirc Huynh

Hanh djng cia tic nhian

Hanh dong ciia h¢ thong

Chon tai liéu PowerPoint tir

danh sach t&p

Phan tich va tai ndi dung tai

liéu PowerPoint

Xem ndi dung céc slides

Hién thi cac slide voi dﬁy

du van ban, hinh anh, 36 hoa
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nhau

3 Truot dé xem céc slide khac

theo

Di chuyén qua céc slide tiép

Béang 2.19: Dac ta ché do xem file Text, HTML, XML

Ma ca sir dung

UC-19

Tén ca sir dung

View Text, HTML, XML Files

Tac nhan

Nguoi dung

Mo ta

Cho phép ngudi ding xem ndi dung tép vin ban thuan

Diéu kién truwée

Nguoi dung da mé mot t€p van ban

DPiécu kién sau

Noi dung tép van ban duogc hién thi

Kich ban

Hanh dong cia tac nhan

Hanh dong ciia hé thong

Chon tép tir danh sach tép

Phan tich va tai ndi dung tai

liu

Xem ndi dung van ban

Hién thi cac van ban voi

dinh dang chuin

Truot dé xem toan bd noi

Tu dong ngat dong néu can

dung

thiét

Bang 2.20: Dic ta ché d6 xem file EPUB

Ma ca sir dung

UC-20

Tén ca str dung

View EPUB Book

Sinh vién thuc hién: Nguyén Pirc Huynh
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Nguoi dung

Cho phép nguoi dung ma, xem va twong tac voi sach dién tor
dinh dang EPUB

Pieu kién trudc

Nguoi dung d3 cai dat ing dung va ¢ sach EPUB trén thiét bi

Pieu kién sau

Sach EPUB duoc mé va hién thi cho ngudi ding

Kich ban

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

1 Chon tép tir danh sach tép Phan tich vatai ndi dung
sach EPUB

2 | Xem ndi dung van ban Taiva hién thi ndi dung

sach véi dinh dang phu hop

3 | Truot hodc nhan phim diéu | Chuyén trang

huéng dé chuyén trang

d) So do ca sir dung va dic td ciia cdc chive ning AI
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PDF Solutions - Al Features Use Case Diagram

&l Features

= = <3 Savaas PDF

Docurmernt Scanning N
i
'
Handwriting Recognition i == Adjust Boundaries
A includes
1 i
i

sincludqh,

|
E ScaroPDF =eerd ‘_ . Caplure Document

_____
e et *  Save Summany
:Iﬂlt:ll..ll.'.IEl:I
I
i
i
i
;mdud;# ——————— » Generale Summary
I I
[} I

> SummazePDF oy ~ - > ChooseLanguages

3
4

b = =
=

*  Translate PDF

| ‘
|
| I
| Includes all user \ypos:

= Basic usars (with ads) aincluday

| = PriEmipm usars 1
L i

|

it
- Taui—1u-—Ep~a-&ﬁ1_:f-g@|‘ 'T_r-'k_k Ealect POF
1 1 L]

41— —» Procass Translation
= I1-:|r'|i:I|.J|:|-Elr|

i

]

I

v >
Converi io Audio

|
sincludes
b o o o o # Playback Controls

Hinh 2.6: So dd Usecase ctia cac chirc ning Al
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Béng 2.21: Dac ta chuc nang Al Scan to PDF

Ma ca sir dung UC-21

Tén ca sir dung Scan to PDF

Téac nhan Nguoi dung

Mo (4 Cho phép nguoi dung quét va ty dong nhan dang tai liéu bang

camera va chuyén d6i thanh file PDF

Diéu kién truéc

Nguoi dung di cai dit tng dung va cip quyén truy cp camera

Pieu kién sau

Tai liéu da dugc quét va luu duoi dang PDF

Hanh dgng cta tac nhan

Hanh dong ciia h¢ thong

Chon tinh ndng "Scan to
PDF

Kich hoat camera

Can chinh camera voi tai

lidu

Tu dong phat hién canh tai
liéu, c6 2 chiic nang ty dong
chup khi camera 6n dinh

hoac chup thu cong

Kich ban chinh

Chup tai lidu

Chup va xtr 1y hinh anh

bicu chinh duong bién cua

tai liéu néu can

Chuyén d6i hinh anh thanh
PDF

Luu tai liéu thanh PDF

Luu tép vao b nhé thiét b

Sinh vién thuc hién: Nguyén Pirc Huynh

Néu diéu kién éanh sang

kém, camera rung lac

Canh b4o ngudi ding va dé
Xudt str dung den flash, goi
v nguoi dung gitt 6n dinh

camera
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Kich ban thay thé

Néu khong phat hién duogc

canh tai liu

Cho phép ngudi ding diéu
chinh thu cong

Béang 2.22: Dac ta chirc nang Al Speech PDF

am thanh

Ma ca sir dung UC-22

Tén ca sir dung Speech PDF

Téac nhan Nguoi dung

Mb ti Cho phép ngudi dung chuyén doi ndi dung vin ban PDF thanh

Diéu kién trwéc

Nguoi ding dd mé mot tai liéu PDF chtra van ban c6 thé trich

Diécu kién sau

Noi dung van ban dugc doc thanh giong néi vai da ngdn ngir

Kich ban chinh

Sinh vién thuc hién: Nguyén Pirc Huynh

Hanh dong cua tac nhan

Hanh dong ciia hé thong

Chon tinh nang Speech PDF

Mé man hinh chon file

Chon tai liéu PDF

Trich xuat van ban, vi tri
van ban tir PDF

bicu chinh toc d doc, ngén

ngtr doc

Hién thi cac giao di¢n voi
tuy chon trén man hinh,
hanh dong nay co thé thay
d6i trong khi doc

biéu chinh dudong bién cua

tai liéu n€u can

Chuyén d6i hinh anh thanh
PDF
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Phat 4m thanh va danh diu

van ban dang dugc doc béng

5 | Bat dau phat 4m thanh

highlight mau vang, trong
qua trinh nay c6 thé pause/
resume va tiép tuc qua trinh

doc ngay tai vi tri da dung

Kich ban thay thé

1 |Néu PDF khéng chtra vin | Hién thi giao dién canh bao

ban c6 thé trich xuit nguoi dung

Béng 2.23: Dac ta chuc nang Al Translate PDF

Ma ca sir dung UC-23

Tén ca sir dung Translate PDF

Tac nhan Nguoi dung

Mb ti Cho phép nguoi dung dich néi dung van ban PDF sang ngon

ngtr khac.

Diéu kién truwée

Nguoi dung da mé mot tai li¢u PDF chira van ban hoac PDF co

hinh anh chtra van ban.

Dieu kién sau

No6i dung van ban dugc dich sang ngoén nglr muc ti€u

Kich ban chinh
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Hanh djng ciia tic nhian

Hanh dong ciia h¢ thong

Chon tinh ndng Translate
PDF

M¢ man hinh chon file

Chon tai liéu PDF

Hién thi man hinh chon
ngdn ngir dau vao va ngdén

ngtr dich
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3 | Chon ngdn nglt dau vao va | Thuc hién tai xuong goi

ngon ngtr dich ngon ngir

4 | Nhéan nut tiép tuc Chuyén d6i sang man hinh
thé hién qua trinh dich file,
sau khi xong qua trinh thi
hién thi man hinh thanh
cong va tién hanh luu file
dudi dang PDF

Béang 2.24: Dac ta chuc nang Al Summarize PDF

Ma ca sir dung

UC-24

Tén ca sir dung

Summarize PDF

Tac nhan

Ngudi dung

Mo ta

Cho phép ngudi dung tom tat ndi dung file PDF

DPiéu kién truéc

Nguoi dung da mé mat tai liéu PDF chira van ban

Dieu kién sau

No6i dung van ban dugc tom tat va dich sang ngdén ngit muc tiéu

Kich ban chinh

Hanh ddng ciia tic nhan | Hanh dong cia hé thong

1 Chon tinh ndng Summarize | M& man hinh chon file
PDF

2 | Chon tai liéu PDF Hién thi man hinh chon
ngon ngir dich

3 | Chon ngdn ngir dich va nhan | Thuc hién qua trinh tom tat

nut continue file PDF, sau khi hoan thanh
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qué trinh thi tao m&i mot file

PDF chira noi dung tom tat

Béang 2.25: Dac ta chirc nang AI PDF HandWriting recognition

Ma ca sir dung

UC-25

Tén ca sir dung

PDF HandWriting recognition

Tac nhan

Nguoi dung

Mo ta

Cho phép ngudi ding chuyén tir chit viét tay sang van ban s6 hoa

Diéu kién truwée

Nguoi dung di quét tai liéu chira chit viét tay hoic md hinh anh

chtra chir viét tay.

Diéu kién sau

Chir viét tay duoc chuyén doi thanh van ban s6 hoa

Kich ban chinh

Sinh vién thuc hién: Nguyén Pirc Huynh

Hanh dong cia tac nhan

Hanh dong ciia hé thong

Chon tinh nang
HandWriting recognition

M¢& man hinh chon file anh

va nat quét tai li¢u

Chon danh sach hinh anh
hoic quét tai lieu dé lay
danh sach anh, cac anh co6 sé€
tu dong xac dinh bién cua tai
li¢u hodc tuy chinh bién thu

cong, sau d6 nhan nat done

Hién thi qua trinh xir Iy, sau
khi xtr Iy thanh cong thi di
chuyén dén man hinh thanh
cong va tao maoi mot file

PDF chira van ban s0 hda

Hudng dan: ThS. Tran HO Thiy Tién 51




Xay dung ung dung trén Android quan [y va xu Iy file PDF tich hop Al

e) So do ca sit dung va dic td ciia cdc chikc ning PDF Tools

POF Solutions - POF Tool Features Use Casc Diagram

POF Tool Features
e o o A -  Save Marged Fila
ekl = Amangs Page Crder
1
i
»*  Moge PDFs
I
I
| - - . -
it =  Salect Multiple PDFs
== mm————— = Save Split Files
ainciudes,
i
i
i
R
2 +; = Exiraci Pages
1
Lo
i i
i I
1 I
»  Split POFSRURE _ o Choges Spilt Method

eincludas

CF Lokl inlock Fﬂlﬁ: L= % Apply Encryplion
Inciudas all EEar ippas Y e !
- Bagic usars {with pring gnly) II
- Ad-vimwing uears (accass &l leniures with ada) : ,

- Pramium uaars (full access without sds)
aincludak’

: il
—  Priml POF y= = = % Enler Password
i
i

amcudes
i
i

'— - - -» Sei Password

Hinh 2.7: So db Usecase ctia cac chirc ning PDF Tools
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Bang 2.26 Dac ta chirc ndng Merge PDFs

Ma ca sir dung UC-26

Tén ca sir dung Merge PDFs

Téac nhan Nguoi dung

Mo (4 Cho phép ngudi dung két hop nhiéu tép PDF thanh mot tép PDF

duy nhét

Diéu kién truéc

Nguoi dung di cai dit ing dung va c6 it nhat hai tép PDF dé két
hop.

Pieu kién sau

Céc tép PDF duogc két hop thanh mot tép duy nhat

Kich ban chinh

Hanh dong ciia tic nhan | Hanh ddng ciia hé thong

1 Chon tinh nang "Merge Hién thi giao dién chon tép
PDFs"

2 Chon cac t&p PDF can | Hién thi giao dién cac file
két hop da chon

3 Sép xép thu tu cac tép Cho phép sip xép thu tu

4 | Xac nhan va luu tép két qua | Két hop cac file theo thir tu
da chon, luu file PDF méi
d3 két hop

Bang 2.27: Dac ta chic nang Split PDF

Ma ca sir dung

UC-27

Tén ca sir dung

Split PDF
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Tac nhan

Nguoi dung

Mo ta

Cho phép nguoi dung phan tach 1 PDF lam nhiéu tép PDF

Pieu kién trudéc

Nguoi dung di cai dit ing dung va c6 tép PDF can tach

Diécu kién sau

Tép PDF dugc tach thanh céac tép nho hon theo yéu cau

Kich ban chinh

Hanh dong cta tac nhan

Hanh déng ciia hé théng

Chon tinh nang "Split PDF"

Hién thi giao di¢n chon tép

Chon tép PDF cén tach

Hién thi qua trinh xir Iy, sau
khi xtr Iy thanh cong thi di
chuyén dén man hinh thanh
cong va tao maoi mot file

PDF chira van ban so hda

Chon trang va chon sé file

can tach

Hién thi giao dién cac trang
da chon va so file can tach
da chon

Xac nhan va luu cac tép két

qua

Tach tép theo tuy chon da
chon, thuc hién luu cac tép
da tach.

Bang 2.28: Dac ta chirc nang Lock/Unlock PDF

Ma ca sir dung UC-28
Tén ca sir dung Lock/Unlock PDF
Téac nhan Nguoi dung
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Mo ta

Cho phép ngudi ding thém hodc g& bo bao vé bang mat khau
cho tép PDF

Diéu kién truwée

g0 bo bao vé

Nguoi dung di cai dat tng dung va c6 tép PDF can bao vé hoic

Pieu kién sau

Tép PDF dugc bao vé béng mét khau hodc duoc g0 bd bao vé

Kich ban chinh
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Hanh dong cta tac nhan

Hanh déng ciia hé théng

Chon tinh nang Hién thi giao di¢n chon tép
"Lock/Unlock PDF”
Chon tép PDF Phéat hién trang thai bao vé

cua tép, hién thi tuy chon
tuong ung khdéa hodc mod
khoa

Nhéap mat khau dé thyc hién

Ap dung hoic g& bo bao

khéa hoac mé khéa PDF vé theo yéu cau
Xéc nhan va luu tép Luu tép
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) So dé ca sir dung va diic td ciia cdc chirc niang PDF Conversion Tools

FOF Solutions - Converslon Tools Use Case Diagram

Conversion Tools
g e » Creals POF
1
-rn-:st.mea:
I
: A Adjust Boundarias
! ]
3 ]
I ]
: ancludes!
» ImageloPDF T C T D, Amange images
i £incluces
:..-.._-4:,,'.“.'. ----- > Salect Imapes
"""" T
sincludae > Save Taxt
i
i

> Image to Text - - HNguoeR e OCR

------- > Salect Imags

Includes all usar typas:

= Basic usars {limited Access)

= Ad-viewing users (actess with ads)

- Pramium users (lull access wilhoul ads)

L |
Word 1o POE"U*™ >  Corvart to PDF

e Pl
i
almCledes

= - -

Selact Word Dooument

Hinh 2.8: So dd Usecase cua cac chic nang PDF Conversion Tools
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Bang 2.29: Diac ta chirc nang Image to Text

Ma ca sir dung

UC-29

Tén ca sir dung

Image to Text

Tac nhan

Nguoi dung

Mo ta

cong nghé¢ OCR

Cho phép nguoi dung trich xudt van ban tir hinh anh sir dung

Diéu kién truéc

Nguoi dung da cai dat irng dung va c¢6 hinh anh chira van ban

Pieu kién sau

Vin ban dugce trich xuat tir hinh anh

Kich ban chinh

Hanh dgng cta tac nhan

Hanh dong ciia h¢ thong

1 Chon tinh ndng "Image to
Text”

Hién thi giao dién chon
hinh anh

2 Chon hinh anh chira van ban
hoac st dung camera dé

chup

Hién thi hinh anh duoc

chon

3 Xac nhan trich xuat van ban

Xt 1y hinh anh bang cong
nghé OCR

4 | Xac nhén va luu tép

Luu van ban vao file PDF

moi

Bang 2.30: Dac ta chtic nang Word to PDF

Ma ca sir dung UC-30
Tén ca sir dung Word to PDF
Téac nhan Nguoi dung
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Mo ta

Cho phép ngudi ding chuyén doi tai liéu Word thanh tép PDF

Pieu kién trudéc

Nguoi dung da cai dat tng dung va c6 tai liéu Word can chuyén

Pieu kién sau

Tai liéu Word duoc chuyén ddi thanh tép PDF

Kich ban chinh

Hanh djng ciia tic nhan

Hanh dong ciia h¢ thong

Chon tinh ndng "Word to
PDF”

Hién thi giao dién chon tai

liéu

Chon tai liéu Word can dugc

chuyén doi

Thuc hién chuyén d6i tai
liéu Word thanh PDF, duy
tri dinh dang, phong chir

va bo cuc

Xéc nhan chuyén doi

Luu tép PDF
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) So dé ca sir dung va diic td ciia cdc chirc nang Cloud & Sync

FDF Solutions - Cloud & Sync Use Cass Disgram

Cloud & Sync

== =% Select Files

Hinh 2.9: So db Usecase ctia cac chirc ning Cloud & Sync

Bang 2.31 Dac ta chic nang Browse Cloud Files

UC-31

Browse Cloud Files

Nguoi dung
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Mo ta

Cho phép nguodi dung xem danh sach cac tép PDF da luu trit trén

dam may

Diéu kién truwée

Nguoi dung di dang nhap vao hé thong

Pieu kién sau

Nguoi dung iy dugc danh sach file da tai 1én

Kich ban chinh

Hanh dong cta tac nhan

Hanh déng ciia hé théng

Nguoi dung truy cap man
hinh Cloud

Hién thi giao dién Cloud

Nguoi  dung

Files"

chon "My

Thuc hién goi API va hién
thi danh sach file nguoi

dung da tai Ién

Bang 2.32 Pac ta chiic nang Upload Files

Ma ca sir dung UC-32

Tén ca sir dung Upload Files

Téac nhan Nguoi dung

M6 ta Cho phép nguoi ding chon tép tir thiét bi va tai 1én ddm may

Diéu kién truéce

Nguoi dung da dang nhap vao hé thong

Dieu kién sau

Nguoi dung iy duoc danh sach file da tai 1én

Kich ban chinh
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Hanh dong cua tac nhan

Hanh ddng ciia hé thong

Nguoi dung truy cap man
hinh Cloud

Hién thi giao dién Cloud

Nguoi dung chon "Upload
File"

Hé thong hién thi giao dién
cho phép chon file trong
thiét bi
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Nguoi dung chon tép can

tai 1én, an xac nhan

Hién thi giao dién nhap

thong tin

4 | Nguoi dung nhép tiéu dé, | Goi API dé tai file 1én Cloud
md ta va chon ché d6 chia sé

va xac nhan tai 1én

Béang 2.33 Pac ta chirc ndng Download Files

Ma ca sir dung UC-33

Tén ca sir dung Upload Files

Tac nhan Nguoi dung

Mo ti Cho phép ngudi ding tai tép tir Cloud xudng thiét bi

Diéu kién truéce

Nguoi dung di diang nhap vao hé théng, nguoi dung tai file do
chinh ban than tai 1én Cloud, nguoi dung dugc chia sé link tai
file public, hoac dugc ngudi upload chia sé chi dinh vdi nguoi

tai

Diéu kién sau

Ngudi ding tai thanh cong file xudng thiét bi

Kich ban chinh
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Hanh ddng cua tac nhan

Hanh dong ciia hé thong

Nguoi dung truy cdp man
hinh Cloud

Hién thi giao dién Cloud

Nguoi dung chon "My File,
Shared hoac Bookmark"

Hé thong hién thi giao dién
danh sach file

Nguoi dung chon tép can
tai xubng, d6i voi public
link thi nhap link Ién trang
web, ddi véi file tu upload

Goi API dé tai file tr Cloud

xudng thiét bi
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hoac file duogc share chi dinh

thi nhan nat tai xudng

Béang 2.34 Pac ta chirc nang Share File

Ma ca st dung UC-34
Tén ca sir dung Share File
Tac nhan Nguoi dung
Mb ta Cho phép nguoi dung chia sé tép voi nguoi khac
Piéu kién trudc Nguoi dung da dang nhap va co it nhat mot tép trén dam may
Piéu Kién sau Nguoi dung chia sé thanh cong file
Hanh dong cta tac nhan Hanh ddng ciia hé thong

1 | Nguoidiung truy cdp man | Hién thi giao dién Cloud
hinh Cloud

Kich ban chinh 2 | Nguoi diung chon "My File " | Hé thong hién thi giao dién
danh sach file

3 Nguoi dung chon tép can | Hé théng goi API dé cap
chia s¢, doi trang thai quyén | nhat trang thai chia sé cia
thanh public néu mudn chia | file

sé cong khai bang link, trang
thai user specific néu muén

chia sé v61 nguoi chi dinh

5 | Pbi véi public, ngudi dung | Goi API dé tao link public,
nhan nut genarate link va | hoac cdp nhat nguoi duogc
thuc hién copy link rdi giri | chia sé

cho nguoi can chia s¢, d6i véi

ché do user specific thi nguoi
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upload nhap email cua nguoi

duoc chia sé va nhan nut send

2.2.3. So do tuin tw

a) So’ tudn tw qudn Iy File

POF Soltions - File Management Saquencs Diagram
&)

. T —
A | i ! | FileManager | FeSystem |
" File Browsing 7 5 ! 5
Brawss filas T i
reguest file list ry
al films ke

L L L LU L O |._|

Tila il
g LR P T s

< Jiplay tiles

" File Operations )
i i aplien
sdmill rees N 2
Faguisat filie Fdruastia v

El

T
=

| . =rliem completion Ll

g MU Tl

dalels Gplen !

Eoniiim asdstion |

i
enfirm dal =
request file deletion H
dulals fila -
..;.E'F!'.‘.!'i.’.’.'.‘..‘?.‘?'.';'!.'.'?.’!'....Ll
g PRNDy TRy

anlect share aglion |
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Hinh 2.10: So db tuan tu quan 1y File
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b) So tuan tw xem va chinh siva file PDF

PDF Solutions - Core Viewing Features Sequence Diagram
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Hinh 2.11: So d6 tuan tu xem file PDF co ban
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FOF Solicrs - Advancad Faatures Sequencs Disgram
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Hinh 2.12: So d6 tuan tyu chinh sta file PDF
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¢) So tuin tw xem file Office, TXT, EPUB

PDF Solutions - EPUB Viewing Sequence Dlagram
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Hinh 2.13: So db tuan tu xem file EPUB
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PDF Solsions - OfMios Dooument Viewing Seguenca Diagram
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Hinh 2.14: So db tuan tu xem file Office
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¢) So tuin tw cdc chirc ning Al

PDF Solutions - Document Scanning Sequence Diagram
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Hinh 2.15: So db tuan tu chirc ning Scan to PDF va Handwriting Recognition
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PDF Solutions - POF Processing Sequence Diagram
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Hinh 2.16: So db tuan tu chtrc ning Text to Speech, Translate, Summarize
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d) So tuan tw cdc chirc ning Tools PDF

POF Solutions - Mernge and Split FOF Seguence Diagram
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Hinh 2.17: So db tuan tu chirc ning Merge va Split PDF
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POF Soluions - LoackiUnlock and Print POF Saquence Diagram
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Hinh 2.18: So db tuan tu chirc nang Lock/Unlock, print PDF
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e) So tudn tw cdc chivc ning Cloud & Sync

POF Solutions - Clowd & Sync Sequence Disgram
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2.2.4. Co so dir liéu
a) Co so dir liéu supabase

Co s¢ dir li€u cua tng dung quan 1y tai liéu PDF duoc thiét ké véi muc tiéu tao nén
tang vimg chic cho viéc luu trit, chia sé va twong tac véi tai liéu PDF. Kién tric co
sO dit li€u tuan theo cac nguyén tac thiét ké quan hé, ddm bdao tinh toan ven dir li€u
va hiéu suét truy vén t6i vu. Hé thdng bao gdm 5 bang chinh nhu hinh anh phia

dudi, mdi bang ddm nhan mot chirc ning cu thé trong h¢ sinh thai quan ly tai li¢u.

Hinh 2.20: Hinh anh mo ta co s¢ dir liéu

Co s dir liéu sir dung chi muc (Indexes) dé c6 thé trién khai mot hé théng toan
dién va t6i uu hoa hi¢u suat truy van, str dung Trigger dé tu dong cap nhat chi sd
O cac bang

Moi quan hé¢ cia cac bang:
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M&éi quan hé Users — Files: M6i quan hé mot-nhiéu giira Users va Files thé hién
rang mot ngudi dung cé thé s¢ hitu nhiéu tai liéu, nhung mdi tai liéu chi thude
vé mdt nguoi dung. M6 quan hé nay duoc thiét 1ap théng qua khoa
ngoai user id trong bang Files, vdi rang buoc ON DELETE CASCADE dam bao

khi mgt nguoi dung bi x6a, tat ca tai liéu ctia ho cling sé& bi x0da.

M&éi quan hé Files — Shares: Mi quan hé mot-nhiéu giira Files va Shares thé hién
rang mot tai liéu c6 thé duge chia sé v6i nhiéu nguoi dung khac nhau. Mbi quan
hé nay duoc thiét 1ap thong qua khoa ngoai file id trong bang Shares, voi rang
budéc ON DELETE CASCADE dam bao khi mot tai liéu bi x6a, tat ca ban ghi chia

s¢ lién quan cling s€ bi xoa.

Mobi quan hé Files — PublicLinks: Mdi quan hé mot-nhiéu giita Files va
PublicLinks thé hién rang mot tai liéu co thé c6 nhiéu lién két cong khai khac
nhau (vi du: v6i cac thoi han khac nhau). Mdi quan hé nay duoc thiét 1ap thong
qua khoéa ngoai file id trong bang PublicLinks, vdi rang bugc ON DELETE
CASCADE dam bao khi mot tai liéu bi x6a, tat ca lién két cong khai lién quan
cling s€ b1 xoa.

Mobi quan hé Users - File Bookmarks - Files: Mdi quan hé nhiéu-nhiéu gitra
Users va Files thong qua bang trung gian File Bookmarks thé hién rang mot
ngudi ding c6 thé danh dau nhiéu tai liéu, va mot tai lidu c6 thé duoc danh dau bai
nhiéu ngudi ding. Mdi quanhé nay duoc thiét 1ap thong qua cac khoa
ngoai user_id va file id trong bang File Bookmarks, v&i cac rang budoc ON
DELETE CASCADE dam bao tinh toan ven dir liéu.

b) Thiét lap storage policies va bucket trén supabase

Hé théng luu trit va chia sé tai liéu PDF duoc trién khai trén nén tang Supabase st
dung bucket pdffiles lam kho luu trir trung tAm. Kién trac bao mat cta hé
thong dugc thiét ké dya trén md hinh kiém soat truy cdp chi tiét théng qua
cac chinh sach (policies) dugc dinh nghia rd rang, dam bao tinh toan ven dit liéu

va quyén riéng tu cua nguoi dung.
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Storage policies

Sulag

pdffiles Mgy podicy
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Uisers cam wiew e owen POF files Tsonph O

Hinh 2.21: Hinh minh hga cho Storage Policies

Céc chinh sach bao mat duge thiét 1ap trén bucket pdffiles bao gém:

Chinh sach truy cip cong khai: Cho phép truy cap khong xac thuc dén
cac tai litu PDF dugc danh dau véi ché do chia sé public_link. Hé théng
xac thuc diéu kién nay b:;ing cach kiém tra sy tontai cua ban ghi
trong bang files vdi thudc tinh share_mode twong tng.

Chinh sach chia sé ¢6 kiém soat: Nguodi dung duogce chia sé tai liéu co thé
xem tai liéu d6 thong qua co ché lién két nhiéu bang. Hé thong xac thuc
moi quan hé giita nguoi dung hién tai qua user _id v&i bang shares va files
dé dam bao quyén truy cap hop 18.

Chinh sach x6a tai liéu: Chi chi s& hitu tp mdi c6 quyén x6a tai lidu cta
ho. Piéu nay duoc thyc hién bang cach xac thuc mdi quan hé giita ngudi
dung hién tai véi tai lidu.

Chinh sach tai Ién tai liéu: Moi ngudi dung di xac thuc déu ¢ quyén tai
1€n tai liéu PDF vao bucket pdffiles.

Chinh sich xem tai liéu ca nhan: Ngudi dung co quyén xem tét ca tai lidu

do ho tai lén

2.2.5. Thiét ké kién tritc hé thong

a) Tong quan kién triic MVVM va Clean Architecture trong iing dung
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bé dam bao hé thong phat trién cé kha nang mé rong, bao tri dé dang va téi uu

hiéu suét, d an lya chon ap dung kién triic Clean Architecture két hop v&1 mo hinh
MVVM (Model - View - ViewModel) — mét kién trac phd bién trong phat trién
ung dung Android hién dai.

Kién triic nay cho phép phén tach rd rang cac thanh phan cta tmg dung thanh nhiéu

16p ddc 1ap, gitp ning cao kha ning kiém thtr, giam thiéu sy phu thudc giita cac

thanh phan, dong thoi ting kha ning tai st dung va phat trién linh hoat trong tuong

lai.

Hé théng duoc chia thanh ba téng chinh:

Tang Presentation (Giao dién ngudi dung)

Chju trach nhiém hién thi dir liéu va xt 1y twong tac cta nguoi dung.

Str dung Jetpack Compose dé xay dung UI phan tng theo trang thai.
ViewModel déng vai trd trung gian gitta giao dién va ting nghiép vu
(Domain), gitp xr Iy logic giao dién, quan Iy trang thai (State) va diéu phdi
dir ligu.

ViewModel st dung StateFlow / LiveData dé dam bao cap nhat giao dién
theo thoi gian thuc.

Tang Domain (Nghiép vu)

Chtra céc logic nghiép vu cot 18i (business logic) doc 1ap véi cac thanh phan
Android.

Bao gom cac UseCase dai dién cho timg hanh dong cu thé (vi dy: tai danh
sach tép, chuyén doi tép, dong bo dir licu...).

Céc thanh phan & ting nay chi twong tic vdi cac interface (contract) dugc

dinh nghia boi tang Data, gitip dam bao tinh tach biét va kiém thir don gian.

Tang Data (Xt ly va cung cip dir liéu)

Chiu trach nhiém léy dir liéu tur cac ngué)n khac nhau: API, co sé dir liéu
cuc bo (RoomDB), Supabase, Firebase...

Bao gdm: Repository: cau ndi giita ting Domain va cac ngudn dir liéu,
Datasource: trién khai chi tiét viéc léy dir liéu tir local hoac remote, Model
chuyén doi (Mapper): gitup chuyén déi dit liéu giita cac tang (DTO «> Entity
<> Ul model)

St dung thu vién nhu Retrofit, Room, Firebase SDK, Supabase SDK dé

giao tiép véi cac hé thong bén ngoai.
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=] ydeer.pdfsolution
[E1 admod
[E1 common
E1data
(=3 di
=1 logging

(=3 models

5] pdflibrary

27 ui
(27 utils
(=7 widgets

A FI P

Hinh 2.22: Hinh cAu trac file thuc té
b) Luong giir ligu va giao tiép giita cdc ting trong dw dn
Tang dir li¢u (Data Layer):

Repositories: La diém truy cap chinh cho dir liéu, trién khai céc interface dugc
dinh nghia ¢ ting Domain.

e Diéu phdi dit lidu tir nhiéu ngudn (local, remote)

e Xur ly logic cache khi can thiét

° Chuyén doi dir liéu tir dang DTO sang céc entities domain

Data Sources:

e Remote Data Source: Giao tiép v&i API sir dung Retrofit

e Local Data Source: Tuong tic véi co s& dit liéu local (Room,
SharedPreferences)

e File Data Source: Xt ly thao tac véi file PDF va cac dinh dang khac
Tﬁng domain (Domain Layer):
Use Cases: Chua logic nghiép vu cu thé, mdi use case thuc hién modt nhiém

vu riéng biét:
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e Chuyén dbi tir image sang PDF
e Xu Iy chinh stra PDF

e Tach va ghép PDF

e Bao mat PDF (khdéa/mé khoa)

Entities: M6 hinh dit liéu nghiép vu thuan tay, khong phu thudc vao Android

framework
e Dinh nghia cac dbi twong nhu PDF, Tool, User
Repository Interfaces: Dinh nghia contract cho viéc truy xudt dit liéu
Tang giao dién ngudi ding (Presentation Layer):
Composable:

e Hién thi UI va thu thap twong tic ngudi ding
e Quan sat ludng dit lidu tir ViewModel
e Diéu hudng ngudi dung giita cac man hinh

e Thyc hién nhan cac thay ddi dir liéu dé hién thi UI phu hop
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CHUONG 3. TRIEN KHAI HE THONG VA PANH GIA

3.1 Mdi treong va k¥ thuit phat trién
3.1.1. Thiét bi siv dung

Pé dam bao qua trinh trién khai hé théng dién ra thuan loi va hiéu qua, nhom da
lwa chon mot moi trudng phat trién hién dai, pht hop véi yéu cau ki thuat ciia tmg
dung va xu hudng phat trién phin mém hién nay. Moi trudng phét trién bao gdm
cac yéu t6 phan cing, phin mém, cong cu hd trg va cac nén tang dich vu dam may

tich hop.

Qua trinh phat trién duge thuc hién trén may tinh c4 nhan vdi cdu hinh du manh

dé dap tng yéu cau bién dich, chay thir tng dung va gia 1ap thiét bi:

e Laptop: MSI Bravo, trang bi vi xir Iy Ryzen 5 thé hé 5, RAM 16GB, SSD
512GB, st dung hé diéu hanh Windows 11 (64-bit).

e Thiét bi kiém thir thwe té: Bao gdm céc dién thoai Android Poco X3 NFC
Android 12 (API 31) va AVD ( Android Virtual Device) cia Android
Studio (API 28 — API 35). Piéu nay nham dam bao kha niang tuwong thich

va kiém thir trai nghiém nguoi ding thuc té.
3.1.2. Cong cu va phin mém phdt trién
Android Studio Meerkat: Moi truong phat trién chinh danh cho tmg dung

Android, hd tro Kotlin va Jetpack Compose, tich hgp cong cu kiém tht, gia 1ap va
trinh quan 1y phu thudc Gradle.

Visual Studio Code: Puogc st dung dé cai dit moi trudng cho Node.js (v18) va
Express.js, xay dung may chu backend phuc vu cac API RESTful.

Postman: Cong cu kiém thir API, gitp kiém tra phan hoi tir server trong qua trinh
phat trién va g& 15i.

GitHub: Dung dé quan 1y ma ngudn, theo ddi lich st phat trién va lam viéc nhém
hiéu qua, str dung Gitflow dé quan 1y ma ngudn hiéu qua.

Figma: Cong cu thiét ké giao dién nguoi dung, hd trg tao nguyén mau UI/UX va

trinh bay ludng twong tac.
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Render: Nén tang trién khai (deployment platform) danh cho backend, dugc st
dung dé host va van hanh server Node.js/Express mét cach lién tuc, c6 kha ning

tu dong build va deploy tur GitHub repository.

Supabase Studio: Giao dién quan tri dir liéu va hé thé)ng backend dugc st dung
dé quan Iy co so dit liéu PostgreSQL, x4c thuc ngudi dung, luu trit tép va thuc hién
ddng bo cloud. Supabase ciing dong vai trd nhu mot dich vu cloud backend giup

trién khai co s¢ dir li€u tryc tuyén nhanh chong va dé dang mo rong.

Firebase 1a mot nén tang phat trién Gmg dung di dong va web ctia Google, cung
cép nhiéu dich vy, trong do du an nay st dung 2 dich vu chinh 1a Remote config
cho phép ta thay d6i hanh vi va giao dién cta Gng dung ma khong can phai phat
hanh ban cdp nhat méi, Crashlytics cho phép xem sb lugng crash va thong tin

crash.

3.1.3. Cic thuw vign SDK tich hop

Dé tang tdc qua trinh phat trién va mé rong chic ning cia tmg dung, em da tich
hop nhiéu thu vién va SDK ma ngudn md, pho bién va dang tin cdy trong hé sinh

thai Android. Dudi ddy 1a mot s6 thanh phan tiéu biéu:

Jetpack Compose: Bo cong cu Ul hién dai tir Google, cho phép xay dung giao
dién bang cach khai bao thanh phan dudi dang ham. Compose hd trg quan Iy

trang thai hiéu qua va d& dang tiy bién giao dién theo diéu kién runtime.

Room Database: Thu vién quan ly co s¢ dir liéu SQLite ndi bd theo hudng
ORM (Object Relational Mapping), hd trg annotation dé truy van dit liéu, dam

bao an toan type va hiéu suét cao trong thao tac dir liéu offline.

Hilt (Dagger): Thu vién Dependency Injection chinh thirc cua Android, dua
trén Dagger. Hilt gitp gidm boilerplate code, don gian hoa viéc quan 1y vong

doi cua cac dependency trong kién trac MVVM.

Retrofit: Thu vién HTTP client cap cao duoc str dung dé giao tiép voi backend.
Retrofit hd tro parsing JSON tu dong bang Gson/Moshi va dé dang khai bao

cac endpoint bang annotation.

OKkHttp: HTTP client cap thip duoc sir dung cing Retrofit, gitip kiém soét chi
tiét cac request/response, hd tro caching, logging va xir 1y két ndi hiéu qua, ké

ca trong di€u kién mang khong 6n dinh.
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Firebase Authentication SDK: H3 tro xac thuc ngudi dung bing
email/password hodc qua cac phuong thirc khac (Google, Facebook). Tich hop

dé dang véi backend va Supabase dé quan Iy ngudi dung thong nhét.

Google ML Kit: B SDK xur Iy ngdn ngtr va hinh dnh thong minh, dugc dung
dé nhan dang van ban (OCR), dich ngdn ngit, nhan dién chir viét tay va hd trg

Text-to-Speech. ML Kit hoat dong tbt ca online va offline.

iText 7: Thu vién Java manh m& dé thao tac voi tép PDF. Cho phép thém/xo4
trang, chén chit ky, chu thich, tao biéu mau va xir Iy biao mat PDF ngay trong
thiét bi di dong.

MuPDF: Bo thu vién hién thi PDF nhe va hiéu nang cao, hd tro nhiéu dinh
dang tai li¢u. Pugc st dung dé xem va thao tac truc tiép trén t¢p PDF voi tde

d tai trang nhanh va hd trg annotation.

Google AdMob SDK: Puoc tich hop dé hién thi quang cdo trong tng dung,
hd tro dinh dang banner, interstitial va rewarded ads. AdMob giup tao nguén

thu nhap cho Ung dung dua trén hanh vi nguoi dung.

Google Play Billing Library: Cung cap giai phap thanh toan trong timg dung
(in-app billing), cho phép ngudi1 dung mua goi Premium, mé khoa tinh ning

hodc gia han goi dich vu dinh ky qua Google Play Store.

3.2 Trién khai Mobile app
3.2.1. Trién khai tich hop thw vién native (JNI) trong iing dung

Trong qua trinh phat trién hé thong, mot s6 thur vién xir 1y tai liéu nhu MuPDF yéu
cau tich hop cac thanh phan native dudi dang thu vién .so (Shared Object) dé thuc
hién cac tac vy hi¢u nang cao nhu render PDF, x1r 1y font hoac ma hoa dir liu. bé
dam bao kha nang twong thich da nén tang ciing nhu ting hiéu suat xtr 1y, ing dung
d3 duoc ciu hinh dé hd tro tich hop thu vién native thong qua co ché Java Native
Interface (JNI).

Pau tién, cac thu vién native dugc dat trong thu muc libs/ hodc src/main/jniLibs/,
phan chia theo timg kién tric CPU (vi dy: armeabi-v7a, arm64-v8a, x86,...). Mdi
tép .so twong tmg voi mot thu vién bién dich cho timg kién trac phan cimg. Tiép
theo, cau hinh sourceSets trong tép build.gradle duoc cap nhat dé ing dung nhan

dién thu muc chira thu vién:
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kotlin+java

=] com
=] artifex.mupdfdemo
(=7 ydeer.pdfsolution

(o] com.ydeer.pdfsolution

) com.ydeer.pdfsolution

java

o
e

jniLibs
| ] armE4-vBa
(2] libmupdf_java.so

[0 armeabi-v7a

(2] libmupdf_java.so
Hinh 3.1: T6 chitc thu muc dé trién khai tich hop thu vién native (JNI)

Tiép theo can ciu hinh Gradle dé thuc hién chi dinh ABI Filters trong
build.gradle.kts:

Hinh 3.2: CAu hinh Gradle dé thuc hién chi dinh ABI

Tiép theo can tao mot file Java dé thuc hién tuong tac voi thu vién Native:

Hinh 3.3: Tao file dé thuc hién st dung thu vién
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Xong budc nay ching ta da co thé trién khai thanh cong thu vién MuPDF vao tng

dung.
3.2.2. Trién khai ProGuard trong ikng dung

ProGuard 1a mot cong cu tdi wu héa md ngudn duoce tich hop trong Android
Gradle Plugin, c6 vai tro rat gon (minify), lam rdi ma (obfuscate) va loai bé ma
khéng str dung (shrink) nham giam kich thudc tép APK ciing nhu ting cudng bao
mat mi ngudn tmg dung. Trong qué trinh trién khai hé thdng, viéc cdu hinh
ProGuard duoc thuc hién nham bao vé ma nguén, tranh viéc bi dich nguoc (reverse

engineering) va dong thoi dam bao hiéu suat ciing nhu kha ning hoat dong 6n dinh

sau khi dong goi trng dung.

Hinh 3.4: Cau hinh Gradle dé str dung ProGuard

Tiép theo chung ta can tiy chinh file
Trong file proguard-rules.pro, cac luat tiiy chinh duoc khai bao dé:

Béo vé cac 16p bi phan chiéu (reflection), vi du thu vién Gson, Retrofit, giir lai cac

thong tin Signature, Annotations cho Gson
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Hinh 3.5: Tuy chinh file ProGuard gitr lai cac 16p va thong tin

Tiép theo trong chinhh stra, chiing ta can loai trir cac canh bao vé nhiing 16p Java
AWT hay Java ImagelO khong con ton tai trén Android

dontwarn
dontwarn
dontwarn
-dontw
dontwarn

-dontwarn

-dontwarn

Hinh 3.6: Tuy chinh file ProGuard loai trtr canh bao
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ProGuard dugc cau hinh véi tac dung va cach st dung nhu sau:

e Sir dung -keep dé giir lai cac 16p quan trong khong nén bi obfuscate

e Sir dung -keepattributes dé giit lai metadata can thiét (Signature,
Annotations)

e St dung -dontwarn dé bo qua canh béo vé cac 16p khong ton tai trén
Android

3.2.3. Trién khai qudn Iy phién ban va Flavor trong iing dung

Viéc quan 1y phién ban va flavor trong ing dung dong vai tro quan trong trong qua
trinh phat trién va phan phdi san pham. N6 cho phép phan tach cac phién ban thir
nghiém, phién ban danh cho nha phat trién hodc ngudi dung cudi, tir 46 hd tro kiém
thir, trién khai va duy tri tmg dung mot cach hiéu qua, chuyén nghiép.
Quan ly phién ban (Versioning)
Ung dung dugc cu hinh voi hai thong sb chinh trong file build.gradle dé nhan
dién phién ban:

e versionCode: 13 s6 nguyén ting dan, dugc Google Play sir dung dé xac dinh

ban cap nhat.
e versionName: 1 chudi hién thi cho ngudi dung, phan anh 13 rang thay do6i

churc nang.
Quan ly Flavor:

Flavor cho phép tao ra nhiéu bién thé cua tmg dung tir cing mot ma ngudn. Trong

du an nay, hai flavor chinh dugc dinh nghia:

e Flavor dev: Dung trong qua trinh phat trién, c6 hau t6 .dev trong
applicationId dé tranh xung d6t véi ban chinh thtrc. Phién ban nay duoc bat
cac log, cac cong cu debug, sir dung moi trudong test.

e Flavor production: La phién ban chinh thtrc, danh cho ngudi dung cudi.
Puoc ciu hinh tdi vu hoa hiéu suit, tit log, st dung ProGuard va két ndi

dén moi trudng production thuc té
Logi ich
Viéc trién khai quan 1y phién ban va flavor giup:
« D& dang phat trién va kiém thir song song trén cac méi trudng khac nhau.

o Han ché 161 do nham lan giira cac ban thir nghi€ém va ban chinh thuec.

Sinh vién thuc hién: Nguyén Pirc Huynh Hudng dan: ThS. Tran HO Thiy Tién 85



Xay dung vng dung trén Android quan Iy va xu Iy file PDF tich hop Al

« Ting cudng hiéu qua khi phéi hop lam viéc nhém hoic tich hop CI/CD.

Hinh 3.7: Céu hinh cho phién ban va Flavor

Tiép theo can cu hinh Signing cho timg Flavor

Hinh 3.8: Céu hinh cho Signing cho tirng Flavor

Thong qua viée to chirc va quan 1y phién ban chuyén nghiép, d6 an khong chi dap
g yéu cau k¥ thut, ma con thé hién tu duy san pham rd rang, dinh hudéng mo

rong va trién khai img dung ra thi truong trong tuong lai.
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3.2.3. Trién khai qudn 1y ngon ngir trong trng dung

Dé nang cao trai nghiém ngudi ding va mo rong pham vi tiép can dén nhiéu khu
vuc khac nhau trén thé giéi, tng dung duogc thiét ké hd tro da ngon ngir. Viéc hd
trg nhiéu ngdn ngir khong chi giup nguoi dung dé dang st dung tmg dung bang
tiéng me dé ma con thé hién tinh chuyén nghiép, kha ning mo rong quéc té cua

san pham.
Céiu hinh ngén ngir trong Gradle

Trong file build.gradle, cAu hinh resConfigs dugc str dung dé chi dinh danh sach

cac ngdn nglt ma tng dung ho tro

Hinh 3.9: Cau hinh ngon ngit trong ing dung

Viéc nay giup Gradle chi dong goi cac tai nguyén ngon nglr dugc chi dinh vao file
APK/AAB, tir d6 giam kich thudc tép cai dat, t6i wu hoa hiéu suat phan phdi tng
dung.

Cach t6 chirc tai nguyén ngon ngir

Ung dung sir dung thu muc res/values-<languageCode>/strings.xml dé luu cac ban

dich tuong Uing. Vi du:
o res/values-vi/strings.xml — chira ban dich tiéng Viét.
o res/values-en/strings.xml — chira ban dich tiéng Anh.

Toan bd vin ban giao dién déu duoc tach biét khoi ma ngudn va luu trong céc tép
strings.xml, ddm bdo dé bao tri, cip nhat, va co thé tich hop cong cu dich thuat tu

dong hodc crowdsourcing trong tuong lai.
Tw dong xac dinh ngon ngir

Ung dung ty dong str dung ngdn ngir pht hop theo cau hinh hé théng cua thiét b
nguodi dung. Néu ngdn ngit thiét bi khong duoc hd trg, tng dung s& mic dinh sir
dung tiéng Anh.

Cach thuc hién tao cac tai nguyén ngon ngir mét cach hi¢u qua
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Viéc hd trg da ngdn ngir 1a mot phan quan trong trong qua trinh phat trién tng
dung huéng dén thi trudng qudc té. Tuy nhién, viéc tao va cap nhat tai nguyén
ngdn ngir thi cong thudng mat nhiéu thoi gian va d& giy sai sot. Dé tbi vu quy
trinh nay, em da ap dung giai phap st dung Google Sheets két hop véi Google
Translate va Apps Script, giup tao file dich nhanh chéng, chinh xac va dé mo
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Hinh 3.10: C4u hinh dé thyc hién tao tai nguyén ngdn ngit tr dong

Céu tric Google Sheet
Google Sheet dugc thiét ké gdm céc cot:

e A —Makhoa (string_id)

« B - Tiéng Anh gbc (en)

o CdénZ - Cac ngdn ngtt dich nhu vi, ja, fr, es,...
Tu dong dich bang cong thirc Google Translate

Moi ¢t ngdn ngit str dung cong thirc dich tu dong:
=IF(ES<>""; GOOGLETRANSLATE(ES; "en"; “"de"}; "")
Hinh 3.11: Script dé thyc hién dich ngdn ngir nhanh bang Google Translate

Tao tép strings.xml bang Apps Script

Dé xuit ndi dung tir Google Sheet thanh cac tép strings.xml twong Gng voi timg

ngdn ngtr (dung trong Android), mot Google Apps Script dugc sir dung:
« Script duyét timg hang, 13y string_id va ban dich twrong tng.

o Tao ndi dung XML ding dinh dang Android

Sinh vién thyc hién: Nguyén Dtrc Huynh Hudng dan: ThS. Tran HO Thiy Tién 88



Xay dung ung dung trén Android quan Iy va xut Iy file PDF tich hop Al

Thuc hién tao AppScript dé thuc hién chay chuc nang ty dong, file xuét ra duge

luu vao Google Drive ca nhan:

PDFSclutionLanguage AppScript

34| 'B [ Nhdt ky thuc thi

unction translateAndSaveStrings|)
const FOLDER_ID = '"PDF Salutions':

COnNSL L = "LanguageTemplate ;
-+ conat SHEET _MAME = 'Data’
const SOURCE _COLUMN_ IRDEX = [0
canst TARGET _LANGUAGES =
{ code: "es", name: "Spanish® },
| Code; fr°, name: French™ §,
{ code: “de”. nane erman™ b,
{ code vi®, name Vietnamose” |}
{ code: “ja°, nameé: "Japanese” ),
{ eode: “gpl°, "name”: "Palish
{ code: pL-, namne Par fuguese el
| code: “"hr", nane Croatian™ |},
| code: hil , name: H1lndl I
{ code: “nl°, name: “Dutch® ),
{ code ka" . nane Karean®™ },
{ code: “in", name: "Indonesian” }
{ code: 1L ; hame Italian |
| code G . niEne Horwegian™ |},
{ code ru” . name Russian” .
{ code: “f1i°, mame: "Finnish™ },
{ code th™, name Thai® },
{ code: ir , nane Turkish® §,
{ code: "8v°, nane Swadish™ §,
{ coode: i, Nang Chinesa  §,
{

code: ‘da neme: Danish” |

const spreadshest = Spreadshestipp . getActiveSpreadsheaet

Hinh 3.12: Script dé thuc hién dich ngon ngit nhanh bang Google App Script
Lgi ich cua quy trinh nay
« Nhanh chéng: Dich hang trim chudi chi trong vai pht.

« D& quin ly: Giao dién bang tinh tryc quan, phu hop ca véi ngudi khong
chuyén ky thuat.

« Tuw ddng héa: Han ché sai sot khi xir 1y thu cong, giam chi phi nhan lyc.

« D& mé rong: Co thé thém ngdn ngit méi chi bang cach thém mot cot.
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3.2.4. Trién khai tich hop Firebase va Analytics trong iing dung

Dé nang cao kha ning theo ddi, phan tich hanh vi ngudi dung va hd tro xu Iy
16i hiéu qua, hé théng da dwoc tich hop diy du cac dich vu do Firebase cung
cap. Firebase 12 mot nén tang phat trién tng dung cua Google, cung cip nhiéu
dich vu thiét yéu giap t8i wu hoa hiéu suat van hanh, cai thién trai nghiém nguoi
dung va hd tro ra quyét dinh duya trén dit liéu thuce té.

Firebase Analytics:

Firebase Analytics duoc str dung dé theo ddi cac hanh vi chinh ctia ngudi dung,
bao gdm: s6 1an mé Gmg dung, thoi gian sir dung, sy kién tiy chinh (nhu xem
tép, chia sé, chinh sira, dang nhap, dang ky), gitp nhom phat trién phan tich
hiéu qua céc tinh ndang va hanh trinh nguoi dung trong ing dung. Cac sy kién
duoc gui thong qua API logEvent() tir Firebase SDK.

Hinh 3.13: Firebase Analytics thuc té duoc trién khai

Firebase Crashlytics:

Crashlytics hd tro ghi nhan va béo cao cac su ¢ hoic 15i phat sinh trong qua trinh
ngudi ding sir dung img dung. Mdi khi xay ra 151, bao cdo chi tiét bao gdm stack
trace, thiét bi, trang thai bd nhd, phién ban app... s¢ duoc gui vé Firebase Console.
Diéu nay gitp nhoém phat trién kip thoi khic phuc 15i va cai thién do 6n dinh.
Pau tién dé thyc hién ghi cac thong tin thi em da trién khai Timber dé quan 1y log

tich hop vé1 Crashlytics:
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Hinh 3.14: Trién khai Timber

Tac dung cua Timber:

1.

Quan 1y log hiéu qua: Timber cung cip co ché logging linh hoat hon
Android Log

Tw dong thém tag: Khong can chi dinh tag cho mdi log

. Phan biét moi trwomg: Str dung DebugTree trong moi truong debug va

CrashlyticsTree trong moi truong production

Tich hop véi Crashlytics: Ty dong gui log 1én Firebase Crashlytics trong
moi truong production

Loc log theo mirc d9: Chi gti log c6 muc do tir INFO trd 1én 1€n
Crashlytics
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Hinh 3.15: Firebase Crashlytics thuc té duoc trién khai

Firebase Remote Config: Remote Config cho phép thay ddi cac gia tri trong
tmg dung ma khong can cap nhat phién ban méi. Vi du nhu thay ddi banner
khuyén mai, bat/tit mot s6 tinh nang thir nghiém, hodc diéu chinh théng diép
giao dién theo timg ddi twong ngudi dung. Remote Config duoc dong bo khi

ngudi dung mo app hoic theo chu ky dinh san.

Trién khai Firebase Remote Config trong tmg dung:

Hinh 3.16: Firebase Remote Config dugc trién khai

Sinh vién thyc hién: Nguyén Dtrc Huynh Hudng dan: ThS. Tran HO Thiy Tién 92



Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Hinh 3.17: Firebase Remote Config thuc té duoc trién khai

3.2.5. Trién khai tich hop Google Admob trong vrng dung

Dé hd tro mo hinh thuong mai héa va tao ngudn doanh thu bén vimng cho tng
dung, hé thdng da duoc tich hop Google AdMob — nén tang quang cio di dong
do Google phat trién, cho phép hién thi quang cdo trong ing dung mot cach

linh hoat va hiéu qua.
Ciu hinh va tich hop AdMob SDK

AdMob SDK dugc tich hop vao du &an thong qua Gradle véi céc thu vién chinh
nhu com.google.android.gms:play-services-ads. File AndroidManifest.xml
duoc cau hinh cic quyén lién quan dén két nbéi mang, dong thoi khai bao
AdMob App ID theo yéu cau tir Google. Tat ca cdu hinh déu tudn thu theo

chinh sach ctua Google Play d¢é dam bao an toan va minh bach cho ngudi ding.

Cic hinh thirc quang cdo trién khai

Ung dung trién khai céc loai quang cdo sau:

« Banner Ads: hién thi & cac vi tri ¢ dinh (thuong 1a dudi cing man hinh)
trong cac man hinh it twong tac dé khong gy gian doan.

« Interstitial Ads (quang cdo toan man hinh): chi xuit hién ¢ cic diém
chuyén man hinh (vi du: sau khi xem tép hodc trudc khi mo tép méi) dé
giam thiéu anh hudng dén trai nghiém.

« Rewarded Ads (quang cdo thudng): duoc trién khai cho mot sb chtrc ning
nang cao, cho phép ngudi dung xem quang cdo dé mo khoa tinh ning hoic
tang gi¢i han tam thoi ma khong can mua g6i Premium.

« Native Ads (qudng cdo ban dia): tich hop truc tiép vao giao dién tng dung
dudi dang nodi dung c6 phong cach va cach trinh bay twong déng voi phan
con lai ciia ung dung. Vi dy, trong danh sach tép hodc man hinh tinh nang,

quang cao native s€ dugc trinh bay nhu mdt phan ty nhién cua ndi dung,
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gitp nang cao ti 1é tuong tac trong khi van dam béo trai nghiém ngudi dung

lién mach va khong gay kho chiu.
Quan 1y tan suét va trai nghiém nguoi dung

Tan suét hién thi quang céo duogc kiém soat nghiém ngit dé khong 1am phién
ngudi dung. Cac logic quan Iy quang cdo duogc viét riéng trong mot module,
két hop v6i SharedPreferences dé ghi nhan lich sir hién thi, dam bao khong hién
thi ldp lai trong thoi gian ngdn. Ngoai ra, hé théng ciing hd tro an toan bo quang

cao khi nguoi dung nang cap 1én goi Premium.

¢ [&] ydeer.pdfsolution

=3 admod
(=73 component
NativeAdAiltem.kt
NativeAdCompose.kt
AdManager
BannerAdHelper .kt
InterstitialAdHelper
MNativeAdsHelper

RewardedAdHelper

Hinh 3.18: C4u tric Admob dugc trién khai

3.2.5. Trién khai tich hop Google Play Billing trong trng dung

Dé hd trg mo hinh kinh doanh Freemium, ung dung da duoc tich hop hé théng
thanh toan Google Play Billing, cho phép nguoi dung nang cip 1én phién ban
Premium nham mé khoa céc tinh ning nang cao, loai bé quang c4o va mé rong
gi61 han luu trir.

Céu hinh va tich hop Billing Library

Heé thong str dung thu vién chinh thitc Google Play Billing Library (v6.0+) dé
dam bao tuong thich va an toan theo quy dinh ctia Google. Cac SKU (product
ID) cho cac goi dang ky nhu Premium Monthly, Premium Yearly dugc dinh
nghia truc tiép trén Google Play Console va dong b véi tng dung thong qua
APL.
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(2] ydeer_pdfsolution

(=7 admod
[s3 common
[c] base
2] billing
BillingClientProvider
BillingUpdatelistener
=] constant
j enum

8| Service

Hinh 3.19: Cau truc Billing duoc trién khai

Quy trinh tich hop bao gom:
« Cau hinh BillingClient dé kiém tra trang thai dang ky.
« Goi launchBillingFlow dé kich hoat giao dién mua hang géc ctia Google.

« Theo ddi cac callback onPurchasesUpdated() dé xir Iy két qua thanh toan

va cdp nhat trang thai Premium cho nguoi dung.

Hinh 3.20: Billing duoc trién khai
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Xir 1y déing ky va kiém tra trang thai

Ung dung thuc hién luu trang thai dang ky cuc bo thong qua SharedPreferences,
két hop voi truy van dinh ky tir BillingClient.queryPurchasesAsync() dé kiém
tra tinh trang con hiéu liuc ctia gbi Premium. Ngoai ra, img dung ciing trién khai

BillingReceiver dé theo ddi cac thay doi tir Google Play nhu hity goi, hét han

hodc chuyén doi goi.

Hinh 3.21: Billing Update duoc trién khai

3.3 Trién khai Server NodeJS
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Hinh 3.22: Cu tric server NodeJS
Vai tro tung thu muyc:
e controllers/: xtr 1y logic cho tirng endpoint.
e routes/: dinh nghia cic API va anh xa dén controller twong tng.
e services/: thao tac truc tiép v4i database va logic nghiép vu.
e middlewares/: xac thuc, xur Iy 16i.
e config/: chtra cAu hinh Supabase, bién méi truong, v.v.

Tiép theo két ndi voi Supabase, cdu hinh supabaseUrl va supabaseKey trong bién

moi truong .env dé ddm bdo bao mat cho cac cau hinh quan trong.

Tao mot du an trén trang web chinh thuc ciia Supabase va thuc hién két ndi, lya
chon str dung Supabase do Supabase cung cip cac dich vu nhu co s& dit liéu
PostgreSQL, xac thuc ngudi dung (Authentication), luu trir t¢p (Storage), API tu
dong (auto-generated RESTful API), va bang diéu khién quan 1y web—all-in-one,

gitip tiét kiém thoi gian trién khai va dong bo
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A7 TH%

Hinh 3.23: Tong quan sir dung Supabase cho quan 1y co so dit liéu

Sau khi hoan thién cac chic nang backend sir dung Node.js va két ndi thanh cong
vo1 Supabase, qua trinh kiém thir API duoc thuc hién béng cong cu Postman —

mot phan mém hd tro kiém tra cac HTTP request hiéu qua va truc quan.

Hinh 3.24: St dung Postman cho viéc kiém tra API

Sau khi thuc hién test API trén Localhost dé ¢am bao Server dd hoat dong on dinh,
chung ta bat dau tién hanh Deploy sever 1én mdi trudng Product dé c6 thé s dung
server trong mdi truong thuc té, server sé& co thé duoc truy cap o trén cac thiét bi

khac nhau théng qua dudng din mién cb dinh duoc Render cung cép.
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beé trién khai server Node.js Ién Render, cac budc thyc hién nhu sau:

Chuén bi repository: Ma ngudn server dugc ddy 1én GitHub, dam bao day du cac

tép cdu hinh nhu package json, index.js, .env.example va cic thu muc can thiét.
Tao dich vu Web Service trén Render:

Truy cép trang chu https://render.com va dang nhap.

Tao dich vu méi véi lua chon Web Service, két ndi véi repository GitHub chtra

SCTrver.

CAu hinh thong tin co ban: tén dich vy, chi nhanh Git, runtime (Node.js), command

dé khai chay (npm start hodc node index.js).

Thém bién moi trudng (Environment Variables) nhu URL Supabase, API key,

JWT secret,... trong ing voi .env.
Deploy va theo doi logs:

Render s& ty dong build va deploy server. Sau khi hoan tat, mét URL public s&
duogc cap phat, vi du: https://pdfsolutionbe.onrender.com. Ngudi ding co thé truy
cap hoic test API ngay trén URL nay. Logs duoc hién thi trong bang diéu khién

gitip theo ddi hoat dong va xir 1y 16i.

™
(]
L]
]
[ ]
-
[]
]
[ ]
-
]
™
-
™

Hinh 3.25: Sir dung Render dé deploy Server 1én mdi truong Product

Viéc st dung Render gitip don gian héa qua trinh trién khai, giam thiéu chi phi

ban dau va phu hop véi cac ing dung dang trong giai doan phat trién, nghién ctru
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hodc thtr nghiém san pham. Trong tuong lai c6 thé can nhac sir dung cac goi cao

hon cho phat hanh thue € véi lwong str dung cao hon.

3.4 Trién khai va két qua ciia cac chirc ning chinh
3.3.1. Quadn ly tép

Chtrc ning quan 1y tép duogc thiét ké nhu mot hé thdng tich hop, cho phép ngudi
dung thuc hién cac thao tic co ban vanang cao vditai li€u s6. Kién trac
ctia module nay dugc xdy dung trén mo hinh Repository Pattern két hgp véi Room
Database, dam bao kha niang luu trit, truy xudt va thao tic voi dit liéu ngay ca
khi khong c6 két nbi internet. Nguoi dung c6 thé dé dang phan loai tai lidu theo
nhiéu tiéu chi khac nhau nhu dinh dang (PDF, Word, Excel, PowerPoint,...), thoi
gian tao, kich thudc va tén tép. Pac biét, h¢ théng tim kiém duoc tdi wu hoa thong
qua thuat toan indexing, cho phép truy xuit thong tin nhanh chéng ngay ca
khi sd lugng tép lon. Vige hién thi cac tép duogc thiét ké theo nguyén tac

Material Design 3, cung cép trai nghiém truc quan va than thién v6i ngudi ding.

Hinh 3.26: Giao dién app quan ly tép
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3.3.2. Xem va chinh swra file PDF

Churc nang xem va chinh stra t€p PDF cho phép nguoi dung tuong tac toan dién
v6i tép PDF. Module nay tich hop cac thu vién xtr Iy PDF manh mé, ho trg da dang
thao tac nhu thém/xoa trang, chinh stra ndi dung van ban, chén hinh anh va chir ky
s6. Chtre ning nay duogc xay dung bang cach thém thi cong bang cach tao module

thu vién MuPDF nam cung cip, xu 1y native thong qua file .so

Armins

Hinh 3.27: Giao dién xem va chinh stra PDF

3.3.3. Xem file Office, TXT, Office

Churc nang xem va chinh stra t€p PDF cho phép nguoi dung tuong tac toan dién

véi tép PDF. Module nay tich hop cac thu vién xtr Iy PDF manh mé, hd trg da dang
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thao tac nhu thém/xoa trang, chinh stra ndi dung van ban, chén hinh anh va chir ky
s6. Chtre ning nay duogc xay dung bang cach thém thi cong bang cach tao module

thu vién MuPDF nam cung cip, xu 1y native thong qua file .so

M @ wdn
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Hinh 3.28: Giao dién xem va chinh stra PDF

Sinh vién thyc hién: Nguyén Pirc Huynh Huéng dan: ThS. Tran Ho Thiy Tién 102



Xay dung ung dung trén Android quan Iy va xut Iy file PDF tich hop Al

3.3.4 .Chwrc nang Scan to PDF

Chtrc ning Scan to PDF duoc trién khai nhu mét giai phap chuyén doi tai liéu vat
1y sang dinh dang s6 mot cach nhanh chong va hiéu qua. Module nay tich hop hoan
chinh véi camera cia thiét bi théng qua cac API Jetpack Compose méi nhit,
cho phép ngudi ding chup tai liéu v6i nhidu tiiy chon nhu tr déng nhan dién bién,
diéu chinh d¢ sang/twong phan va loai bo bong dd. Qua trinh xtr Iy anh ap dung
céc thuat toan xir Iy hinh anh tién tién dé ting cuong chat luong vin ban, téi vu
héa mau sic va giam dung luong tép dau ra. Pic biét, hé thong hd trg ché do
chup nhiéu trang lién tiép voi kha niang xem trudc, sap xép lai thir ty va chinh stra
ting trang trude khi chuyén d6i thanh tép PDF hoan chinh. Két qua quét dugc luu
trit vao co so dit liéu OfficeFile, tich hop lién mach véi cac chirc ning quan 1y

va chinh stra PDF khac trong trng dung.

Hinh 3.29: Chttic nang Scan to PDF
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3.3.5 .Churc nang Translate PDF

Chtrc ning Translate PDF dugc phat trién nhu mot giai phap tién tién nham vuot
qua rao can ngdn ngir trong tai liéu s6. Module nay tich hop cac API dich thuat
hién dai két hop véi thuat toan trich xuét van ban chuyén bi¢t PdfTextExtractor
tir thu vién iText, cho phép xur 1y chinh x4c ndi dung PDF da ngén ngir. Kién truc
trién khai dya trén mo hinh Repository Pattern, giup tach biét logic xir Iy dich thuét
va giao dién nguoi dung, dong thoi hd tro da dang cap ngdn ngit voi kha ning mé
rong linh hoat. Giao dién dugc thiét ké truc quan voi ché d6 xem song song (vin
ban géc - van ban dich), ho tro dich toan tai liéu hodc chi cac phén duoc chon. Dac
biét, chtrc nang cung cap kha nang luu két qua dich thanh tép PDF méi hodc xuat
ra dinh dang van ban thuan tay, dong thoi tich hop co ché luu vao bo nhé dém dé

t61 wu hiéu sudt khi xt 1y tai liéu 16n va phuc tap.

stening wa TOEFL 1 TP ngay

Hinh 3.30: Chtrc nang Translate PDF
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3.3.6 .Churc nang Speech PDF

Chtrc ning Speech PDF duoc xay dung nhu mot giai phap da phuong tién tién tién
nhim chuyén doi ndéi dung vin ban PDF thanh dang 4m thanh. Module nay tich
hop Text-to-Speech API cuia Android véi PdfTextExtractor dé trich xuét ndi dung
van ban chinh xac tir tai li¢u PDF da dinh dang. Kién truc duoc thiét ké dua trén
m6 hinh MVVM két hop vdi coroutines, cho phép xir Iy khong ddng bo hiéu qua,
dam bao ing dung van hanh mugt ma ngay ca khi xu 1y tai liéu 16n. Nguoi dung
¢6 thé diéu chinh cac tham s6 phat 4m nhu téc do, ngdn ngit phi hop véi nhu cau
ca nhan. Pic biét, churc nang hd tro danh diu truc quan van ban dang dugc doc,
cho phép tam dirng/tiép tuc va di chuyén dén vi tri cu thé trong tai liéu. Céc trang
thai phat am dugc quan ly qua ViewModel, gitp duy tri trai nghiém nguoi dung

nhat quan khi xoay man hinh hodc chuyén dbi giita cac tng dung.

[EE T - -

DETHI
TOEIC-DHBKDN-Z6.04.2025.pdf

Lelect Voice

Hinh 3.31: Chtic nang Speech PDF
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3.3.7 .Chwrc nang Summary PDF

Chtrc ning Summary PDF duogc phat trién nhu mot giai phap tng dung tri tué nhan
tao dé tao ban tom tit tu dong tur tai licu PDF phure tap. Module nay két hop API
Gemini cua Google v6i PdfTextExtractor dé trich xut noi dung van ban tir tai liéu,
sau d6 ap dung cac thuat toan Al dé phan tich ngit nghia va tao ban tom tit ngin
gon. Kién trac duoc thiét ké theo mé hinh Repository Pattern, tach biét hoan
toan logic xir Iy Al va giao dién ngudi dung, cho phép tich hop linh hoat v&i nhidu
mo hinh ngdn ngir khac nhau, chtrc nang sir dung k¥ thuat chunk dé c6 thé tom tat
tai liéu 16n ma khong so bi vuot qua token ctia API cung cap kha ning xuét két qua
tom tit thanh tép PDF méi hoic vin ban thuantay dé dé dang chia sé

va tham khao.

« Summary Book PDF

Surrmary Bepon

Hinh 3.32: Chttc nang Summary PDF
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3.3.8 .Chiwrc nang HandWriting Recognition

Chtrc ning Handwriting Recognition duoc trién khai nhu mot giai phap chuyén
d6i chir viét tay thanh vin ban sb thong qua cong nghé thi gidc may tinh va hoc
sdu duoc cung cdp boi Google ML Kit. Module nay tich hop cac mé hinh
nhan dién chit viét tay tién tién voi kha ning xtr Iy da ngén ngit, dugc t6i wu hoa
cho thiét bi di dong. Kién tric ung dung duoc thiét ké dua trén m6 hinh MVVM
két hop véi Repository Pattern, cho phép xir Iy khong dong bo hiéu qua va tach
biét logic nhan dién khoi giao dién nguoi dung. Qua trinh xtr 1y anh bao gém
cic bude tién xu Iy (normalization, segmentation), nhan di¢n va hau xu ly

(context correction).

< Select Images « Handwriting

I‘.
i

COMNVERT(]

Hinh 3.33: Chtic nang Handwriting Recognition PDF
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3.3.8 .Chirc nang Merge, Split PDF

Chtrc ning Gop va Tach PDF duoc xdy dung nhim dap Gmg nhu cau xu 1y linh
hoat tai liéu s trong qua trinh hoc tap, 1am viéc va luu trit. DAy 1a hai tinh ning
quan trong cho phép ngudi dung d& dang két hop nhiéu tép PDF riéng biét thanh
mot tai lidu duy nhat (Merge), hodc chia mét tai liéu 16n thanh nhiéu phan nhé hon

(Split), phuc vu cho viéc td chirc ndi dung hiéu qua va thuén tién trong chia sé.

O chtrc nang Gop PDF, hé thong sir dung cac thu vién nhu iText va PdfBox dé 1an
lugt doc va xur 1y céac tép dau vao, sau d6 hop nhat cac trang theo thr tu mong
mudn. Qua trinh hop nhat dam bao gitt nguyén dinh dang gbc cta vin ban, hinh
anh va bd cuc trang, dong thoi cho phép xuét ra tép PDF méi véi tén tiy chinh.

Pbi v6i chirc niang Tach PDF, nguoi dung c6 thé liwa chon cac phuong thire tach
nhu: tach theo sb lugng trang cu thé, theo timg khoang trang, hodc tach mdi trang

thanh mot tép riéng bi¢t. Qua trinh nay dugc thyc hién mot cach tdi wu va an toan,

bao toan toan ven ndi dung, ddm bao dinh dang khong bi sai I¢ch.

¢+ Merge PDF & [ sefected

Hinh 3.34: Chtrc nang Handwriting Recognition PDF
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3.3.9 .Chuwrc nang Lock/Unlock PDF

Chtrc ning Khoa/Mé khoa PDF giup ngudi dung bao vé tai liéu bang mat khau
hodc loai bo bao mat khoi tép da khoa. Khi khoa, hé thé)ng ap dung ma hoéa AES
256-bit dé giéi han quyén truy cap nhu chinh stra, in 4n hay sao chép. M& khoa
yéu cau nhap dung mat khau dé giai mi va phuc hdi quyén truy cip day du. Chirc
nang st dung thu vién iText/PdfBox, ddm bao bao mat va gilr nguyén dinh dang
tai liéu. Giao dién duoc thiét ké truc quan, cho phép thao tac nhanh chéng. Hé
thdng ciing xur 1y 18i nhap sai mat khau va cung cip phan hdi rd rang. Tinh ning

tich hop lién mach véi ludng quan 1y tép trong Gmg dung.

PDF

Mhap mat khau dé md file

Se4 POF Passwaord

Hinh 3.35: Chtc nang Lock/Unlock PDF
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3.3.10 .Chirc nang Cloud Upload PDF

Chtc ning Cloud Upload file cho phép ngudi dung tai cac tép tir thiét bi 1én hé
théng luu trir ddm may mot cach an toan va tién loi. Ung dung str dung Supabase
Storage dé luu tri tép, ddng thoi ghi metadata (tén, loai, kich thudc, thoi gian) vao
co so dit liu PostgreSQL dé phuc vu truy van va quéan 1y. Qua trinh tai 1én dugc
t61 wu bang tién trinh nén (background coroutine), hd trg hién thi tién trinh upload
theo thoi gian thuce. Sau khi tai 1én thanh cong, tép c6 thé dugc truy cdp tir nhiéu
thiét bi, hd tro chia sé¢ nhanh va dong bo. Hé théng dam bao tinh bao mat bang

cach xac thuc ngudi ding va st dung HTTPS trong truyén tai.

CAY KHE .pdl

Select files to upload

I*vicet act

Chapse Anofher File
Choose Flles

Hinh 3.36: Chtric nang Cloud Upload PDF
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3.3.11 .Churc nang Share file Upload PDF

Churc nang Chia sé tép trén Cloud cho phép ngudi dung chia sé cac té€p da tai lén
dam may mot cach linh hoat va bao mat. Nguoi dung cod thé tao lién két chia sé
cong khai (public link) hodc chia sé riéng tu dén ngudi dung cu thé thong qua dia
chi email. Mdi tép chia s¢ dugc gin voi quyén truy cap (chi xem, chinh stra) va
thoi gian hét han tiy chon dé dam bao quyén riéng tu. Hé thong sir dung Supabase
dé luu thong tin chia sé va kiém tra xac thyc nguoi nhan khi truy cap. Giao dién
ngudi ding cung cip tily chon sao chép lién két, thu hdi chia s¢ hoic theo ddi luot

truy cép tép da chia sé.

: i ® v I"
&« My F'Fih : @ ¢ Sha iles

& Test POF 2
L]

W Test PDF 2
-

Share File

BALTEN E

User Specific

Hinh 3.37: Chtic nang Share File
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3.5 Két luén

Trong chuong nay, hé théng da duoc trién khai trén nén tang Android voi kién triic
MVVM két hop cac cong nghé hién dai nhu Firebase, Supabase, Google ML Kit,
MuPDF, iText va nhiéu thu vién ma ngudn mé khac. Cac chtrc ning chinh nhu
quan 1y va hién thi tép, chinh sira PDF, xem Office, nhin dang vin ban biang OCR,
ddng bo cloud, bao mat ngudi dung va thanh toan trong tmg dung da dugc xay

dung va tich hop day du.

Qua trinh cai dat va phat trién hé thong tuan thi cac yéu cau ky thuat da dé ra, dam
bao kha nang moé rong, bdo tri va tinh linh hoat cao. H¢ théng cling dugc kiém thir
trén nhiéu thiét bi dé danh gia hiéu suat, kha ning st dung, va d6 on dinh trong
thuc té.

Két qua trién khai cho théy ung dung khong chi dat dugc muc tiéu cua dé tai tot
nghiép ma con c6 tiém ning phat trién thanh mot san pham thuc té véi gia tri tng
dung va thuong mai cao. Trong chuong tiép theo, qua trinh kiém thtr, danh gia
hiéu nang va phan tich két qua s& duoc trinh bay chi tiét nhadm hoan thién toan dién

giai phéap da xay dung.
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KET LUAN

1. Két luan

Trong sudt qua trinh tim hiéu, nghién ctru 1y thuyét va xdy dung hé théng, d6 an

da dat duoc cac két qua cy thé sau:

Vé mit ly thuyét:

Hiéu 16 quy trinh phat trién phan mém tir phén tich, thiét ké dén trién khai
va danh gia.
Van dyng hi¢u qua kién thirc vé kién traic MVVM, mé hinh client-server,

va thiét ké RESTful APL

B sung kién thirc vé tich hop céac dich vu cloud (Supabase, Firebase) va
trién khai hé thong backend véi Node.js.

Nang cao k¥ ning sir dung céac thu vién va SDK pho bién nhu Google ML
Kit, iText, MuPDF, va Jetpack Compose.

C6 thém kinh nghi¢ém thuc hanh trong viéc xtr ly dit li€u 16n, t6i wu hiéu

suat, va bao mat h¢ thong.

Vé mit ing dung thue tién:

Hoan thién mot ing dung Android hd tro quan 1y, xem va chinh stra cac

dinh dang tai liéu pho bién.

Tich hop cac tinh nang Al nhu OCR, dich ngdn ngi, tom tit vin ban, va
cac chirc ning hitu ich khéc, hd trg ngudi dung 1am viéc hiéu qua hon véi
tai liéu so.

Hé théng c6 kha ndng mo rong, déng bo dit liéu trén cloud, ho tro thanh
toan va huéng dén thuong mai hoa.

Dap tmg nhu cau thyc té trong hoc tap, cong viéc va sir dung ca nhan — gop
phan tao nén mot san pham tiém nang dé phat trién thanh nén tang thuong

mai.

2. Han ché
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Xay dung ving dung trén Android quan Iy va xie Iy file PDF tich hop Al

Mic du d3 dat dugc nhiéu két qua tich cuc, h¢ théng van ton tai mot s6 diém han

ché sau:

Hi¢u nang cua trng dung khi xur 1y céac t€p Excel c6 dung lugng 16n chua
that su ti vu trén céc thiét bi cAu hinh thép.

Giao dién nguoi dung chua that sy hoan chinh & mdot s6 man hinh; trai
nghiém ngudi dung can duoc cai thién thém.

Mot sb tinh ning nang cao nhu chinh stra dinh dang Office truc tiép, chinh
stra vin ban trong PDF theo dting dinh dang chit hodc Al nang cao van dang
trong giai doan phat trién.

Chua c6 hé théng kiém thir ty dong, dan dén kho phat hién 16i som trong
qua trinh phat trién lau dai.

Ung dung chi1 yéu trién khai trén nén tang Android, chua mé rong sang iOS

hoic nén tang Web.

3. Huéng phit trién

Pé hoan thién hon trong tuong lai, hé théng s€ dugc mé rong va cai thién theo cac

dinh hudng sau:

Tbi vu hiéu suét, cai thién toc 46 mo va xir 1y tai liéu, dic biét véi cac tép
16m hoac da phuong tién.

Cai tién giao dién ngudi dung, ning cao trai nghiém truc quan, nhit quan
v6&1 Material Design 3.

Mé rong da nén tang, phat trién thém phién ban iOS va Web dé tang kha
nang tiép can nguoi dung.

Tang cuong Al, tich hop cdc m6 hinh manh hon cho OCR, nhan dién ngit
nghia van ban, va goi y ndi1 dung thong minh.

Trién khai kiém thir ty dong va CI/CD, dam bao chat luong tmg dung trong
moi truong phaét trién chuyén nghiép.

Xay dung chién luoc thuong mai hoa, théng qua goéi Premium, tich hop
quang co hop 1y va trién khai hé thong phan phdi trén cac kho ing dung.
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TAI LIEU THAM KHAO

Android Jetpack Compose -

https://developer.android.com/courses/android-basics-compose

Supabase Tutorial - https://supabase.com/docs/guides/getting-
started/tutorials/with-kotlin

Documents | Room Database -

https://developer.android.com/training/data-storage/room?hl=vi

Document | Itext 7 How to use Itext 7 for android app -
https://github.com/itext/itext-android-ui

Document | MuPDF for Java Guide -
https://mupdf.readthedocs.io/en/1.26.2/guide/using-with-java.html
How to add MuPDF .so file -
https://github.com/LonelyPluto/PdfViewerDemo

Office Library Free Open Source Library - https://github.com/imm-

Al/office

ProGuard for Android Guide -
https://www.guardsquare.com/manual/configuration/usage
How to add Google Admob -
https://www.youtube.com/watch?v=zz7V0ggh458

Document | Google Play Billing -
https://developer.android.com/google/play/billing?hl=vi

Document | Google ML Kit - https://developers.google.com/ml-
kit/guides?hl=vi
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