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Tom tit: Trong béi canh chuyén doi so gido duc, viéc phat trién cdc g dung hé tro quan Iy hoc tdp ca nhan cé kha
nang hoat d‘éng on dinh khi két néi Internet khong lién tuc la mot yéu cau thiét thiee. Bai bdo trinh bay qud trinh thiét ké
va phat trién vmg dung quan Iy hoc tap StudentMate danh cho sinh vién Trm)’ng Dai hoc Cong nghé Ky thudt Vinh dua
trén kién triic Oﬁ‘lzne—Fzrst két hop tri tué nhén tao. Ung dung sir dung SQLite dé lwu triv va xir 1y dit liéu cuc bg, Firebase
Realtime Database dé dong bo héa dit liéu khi ¢6 két noi Internet va Firebase Authentication dé xdc thire nguwoi ding. Pong
thoi, Google Gemini API dwoc tich hop nham hé trg twong tac va cung cap thong tin hoc tdp dwa trén dir liéu cd nhan ciia
sinh vién. Ung dung dwoc phat trién trén nén tang Android voi cdc chire nang quan Iy mén hoc, thoi khéa biéu, bai tdp,
diém so, diém trung binh tich lity (GPA) va tién dg hoc tap. Két qua thir nghiém budc dau cho thdy céc chirc ning quan Iy
dit liéu cot I6i ¢6 thé hoat dong trong diéu kién ngogi tuyén, dir liéu dwoc déng bé héa khi két néi Internet dwoc khoi phuc
va tro Iy tri tué nhén tao hé tro truy vén théng tin hoc tdp ca nhan. Két qud nghién ciru cho thdy tiém ndang iing dung kién
triic Offline-First trong phat trién cac hé thong hé tro quan Iy hoc tdp trén thiét bi di dong.
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APPLICATION OF OFFLINE-FIRST ARCHITECTURE IN DEVELOPING
A LEARNING MANAGEMENT APPLICATION FOR STUDENTS
AT VINH UNIVERSITY OF TECHNOLOGY EDUCATION

Abstract: In the context of digital transformation in education, developing personal learning management applications
capable of operating reliably under intermittent Internet connectivity has become a practical necessity. This paper
presents the design and development of StudentMate, a learning management application for students at Vinh University of
Technology and Engineering, based on an Offline-First architecture integrated with artificial intelligence. The application
employs SQLite for local data storage and processing, Firebase Realtime Database for data synchronization when an
Internet connection is available, and Firebase Authentication for user authentication. In addition, Google Gemini API is
integrated to support user interaction and provide learning-related information based on students’personal academic data.
Developed for the Android platform, the application provides functions for managing courses, timetables, assignments,
grades, grade point average (GPA), and learning progress. Preliminary testing results indicate that core data management
functions can operate offline, data can be synchronized when Internet connectivity is restored, and the Al assistant
supports queries related to personal academic information. The findings demonstrate the potential of applying Olffline-
First architecture to the development of mobile learning management applications.
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I. PAT VAN DE

Trong mdi truong dai hoc, sinh vién phai tiép
nhan va xir 1y khdi lwong 16n thong tin lién quan
tir nhidéu nguén khac nhau, bao gom: danh sach
moén hoc theo hoc ky, thoi khoa biéu, lich thi, bai
tap va han nodp, diém qué trinh, diém thi, GPA,
cling nhu cac muc tiéu tién d6 hoc tap. Viéc quan
1y roi rac trén nhiéu cong cu nhu s ghi chép, tmg
dung ghi chu, lich dién thoai, file Excel,... gay kho
khian trong viéc tong hop, theo ddi va 1ap ké hoach.

Tuy nhién, mot van dé phd bién trong qua
trinh sir dung ing dung di dong 1a két ndi Internet
khong phai liic nao cling 6n dinh. Nguoi ding c6
thé gap tinh trang mat mang, mang yéu, do tré cao
hodc phai st dung tng dung & khu vuc ¢6 ha ting
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mang han ché. Ddi véi cac tng dung dugc thiét ké
theo mo hinh tryc tuyén truyén thong, khi khong
c¢6 Internet, nhiéu chirc ning co6 thé bi gian doan.
Nguoi dung khong thé xem dir liéu, khong thé
nhap thong tin m&i hoidc khong chic chin thao
tac ctia minh c¢6 dugc luu lai hay khong. Diéu nay
anh huong tryc tiép dén trai nghiém nguoi ding
va lam giam d¢ tin cdy cua hé thng.

Dé giai quyét van dé nay, kién trac Offline-First
n6i 1én nhu mot giai phap thiét thyuc. Kién triic nay
thay doi tu duy thiét ké bang cach dit kho luu
trir cuc bo trén thiét bi 1am nguon dir lidu chinh
cho céc thao tac doc/ghi. Moi tuong tac cua nguoi
dung duoc phan hdi ngay 1ap tire trén SQLite cuc
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b0, sau d6 qué trinh dong b hoa 1én may chu dam
may (Firebase) moi dugc thyc hién ngam khi c¢6
két ndi.

Bai bao nay trinh bay thiét ké va trién khai mg
dung Quan Iy hoc tap - StudentMate trén nén tang
Android danh cho sinh vién Truong Dai hoc Cong
nghé K§ thuat Vinh, két hop kién trac Offline-First
v6i tri tué nhan tao Google Gemini API nham t6i
uu hoéa trai nghiém quan ly hoc tap ca nhan hoa.

I1. NQI DUNG NGHIEN CUU

2.1. Kién tric hé thong tong thé

Ung dung StudentMate duoc thiét ké theo mo
hinh kién tric phan 16p giup tach biét giao dién,
dir liéu cuc bo, dong bd cloud va xu ly AL H¢
thong gom 4 16p thanh phan chinh: (1) Lép Giao
dién Nguoi dung (UI Layer): Xy dung trén nén
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Android SDK, cung cap cac man hinh tuong tac
tryc quan Ve quan ly mon hoc, lich hoc, bai tap,
diém sd, tién do va giao dién hoi thoai Chatbot.
(2) Lép Dir liéu Cuc bo (Local Data Layer): Su
dung hé quan tri co s¢ dir licu SQLite tich hop
san trén thiét bi. Day 1a trung tAm luu trir dong vai
tro chinh trong viéc dam bao kha nang hoat dong
ngoai tuyén. (3) Lép Pong bd Pam may (Cloud
Sync Layer): Str dung Firebase Authentication
cho xac thuc nguodi dung va Firebase Realtime
Database dé dong bd chon loc cac tap dir liéu
can chia sé gitra nhiéu thiét bi. (4) Lop Tri tué
Nhan tao (Al Integration Layer): Tich hgp Google
Gemini API dé phan tich nglt canh dir 1iéu hoc tap
ca nhan va dua ra cac cau tra 1o, tu van hoc tap
thong minh.

DICH VY TRYC TUYEN
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Hinh 1. So' d6 kién tric téng thé va luéng twong tac giita cac 16p

2.2. Co ché van hanh Offline-First va dong
bo héa

Ludng dir lidu cdt 18i ciia hé théng tuan theo
cac nguyén tic:

Thao tac tirc thi (Optimistic UI Updates): Khi
sinh vién tao/stra/x6a mon hoc bai tap hay ghl
chu, hé théng thyc hién truy van truc tiép xudng
co so dir liéu SQLite cuc bd va cap nhat giao dién
ngay lap tirc. Sinh vién khong phai cho doi phan
hdi tir mang.

Pong b héa ngam (Background Synchroniza-
tion): H¢ thong khoi chay co ché lang nghe trang
thai két nbi mang. Khi thiét b chuyen sang trang
thai Truc tuyén, mot tién trinh dong bo sé& day cac
ban ghi mai tr SQLite 1€n Firebase Realtime Da-
tabase va nguoc lai.

Quan ly Thong bao Cuc bd: Nhic nhé lich hoc
va deadline bai tdp st dung AlarmManager va
NotificationManager cta Android dé phat canh
béo doc 1ap khong phu thudc vao may chu déy tin.

2.3. M6 hinh dir liéu va tich hop Al

Co s6 dir liéu cuc bd cua StudentMate duoc
xdy dung bang SQLite bao gém: Student (Thong
tin sinh vién); Course (Mon hoc, sb tin chi, hoc

ky); Schedule (Lich hoc, lich thi, phong hoc); As-
signment (Bai tap, deadline, trang thai hoan thanh,
do uu tién); Grade & GPA History (Piém qua
trinh, diém thi, GPA tich lity); Study Log & Prog-
ress (Nhat ky hoc tap, tién d6 theo chuong/phan).

Tich hgp Al Gemini: Khi nguoi dung twong tac
v6i Chatbot Al tmg dung s& trich xuat ngit canh
lién quan tir co s¢ dir liéu SQLite nhu danh sach
mon hoc ky nay, bai tap chua hoan thanh gan han
nop, diém so hién tai dé dong goi thanh Prompt
ngit canh gii dén Gemini API. Co ché nay cho
phép Al tra 101 chinh x4c cac cau hoi ca nhan hoa
nhu: “Tuan nay t6i c6 nhitng bai tdp nao chua
nop?” hodc “Piém qua trinh mén Kiém thir phan
mém cua toi dat bao nhiéu?”.

2.4. Két qua trién khai

Ung dung StudentMate di dugc xdy dung
hoan thién trén nén Android véi cac phan hé chirc
nang chinh:

Trang tong quan (Dashboard): Hlen thi tong
quan GPA, s6 mon hoc trong ky, sb bai tap sap
dén han va lich hoc trong ngay.

Quan 1y Piém sé & GPA: Cho phép nhap
diém chi tiét diém qua trinh va diém cubi ky dé
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tuy dong tinh toan téng diém hé 10/hé 4 va quy Word), danh dau phﬁn tram hoan thanh tién do.

do1 diém chir.

Tro 1y AI Chatbot: Tiép nhan cau hoi thoai/chir

Nhat ky & Tién d6 mon hoc: HO tro nhap cdu va phan hoi ngtr canh thong minh dya trén dit liéu
trac chuong/phan (hodc import qua file Excel/ hoc tap ca nhén.
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Hinh 2. Giao dién Student-Mate: (a) Trang chi; (b) Quan Iy diém s6; (¢) Nhit ky va tién dé.

Thtr nghiém thuc té trong cac diéu kién moi
truong mang khac nhau cho thiy:

Moi truong Ngoai tuyén (Offline): 100% cac
chtrc nang xem, thém, stra, x6a dir liéu moén hoc,
lich, bai tap, nhat ky va diém s hoat dong binh
thuong, khong xay ra su c¢d treo tng dung. Thong
bao nhic hen hoat dong dung gid nho AlarmMan-
ager cuc bd.

MBoi trudng Truc tuyén (Online): Dit liéu duoc
ddng bo dong nhét giita co so dit liéu SQLite va
Firebase Realtime Database. Tinh nang Chatbot

Al phan hdi chinh x4c dua trén dit liéu hién hanh.

III. KET LUAN

Bai bao da nghién ciru, thiét ké va trién khai
thanh cong tmg dung StudentMate hd trg quan 1y
hoc tap cho sinh vién Truong Pai hoc Su pham
K¥ thuat Vinh dya trén kién trac Offline-First két
hop Al Viéc khai thac stc manh cua SQLite cuc
bo két hop voi Firebase va Google Gemini API
da giai quyét hiéu qua bai toan gian doan két ndi,
nang cao tinh kha dung va cung cip trai nghiém
tuong tac thong minh cho nguoi hoc.
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