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LOI CAM ON

Loi dau tién, em xin giri 101 chao tran trong va 15i cam on chan thanh nhat
dén Ban Giam hiéu, ciing toan thé quy thay ¢ gido, can bo va cong nhan vién dang
cong tac tai Truong Pai hoc Cong Thuong TP.HCM. Cadm on nha truong da tao ra
mot moi trudng hoc tip, rén luyén chét lugng va truyén dat cho em nhitng nén tang

kién thtirc chuyén mon viing chac.

bac biét, em xin bay t6 long biét on siu sic nhat dén Giang vién hudng dan
— Nguyén Thanh Truyén. Trong sudt qua trinh em nghién ciru va phat trién dé tai
khéa luan “XAY DUNG UNG DUNG DUNG QUAN LY CHI TIEU THEO
NHOM (NHIEU NHOM, NHIEU LOAI CHI TIEU)”, thdy da ludn tin tinh danh
thoi gian chi bdo, dinh huéng va dua ra nhitng 161 khuyén chuyén mon vo cung
quy bau.

Mic du di cb géng hét sttc dé hoan thién d6 4n, nhung do gidi han vé mat
thoi gian cling nhu kinh nghiém, dé tai chac chan van con nhiing thiéu sot. Em rat

mong nhan duoc su gop ¥ tir quy thay co.



NHAN XET CUA GIANG VIEN HUONG DAN

GIANG VIEN HUONG DAN
(Ky va ghi ro ho tén)
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MO PAU
1. GIOI THIEU

Trong bbi canh doi sdng xa hoi ngay cang phat trién, nhu cau giao luu, t6 chirc
cac hoat dong chung nhu du lich, an uéng, su kién cua cac nhom ban tré, déng nghiép
hay gia dinh ngay cang ting cao. Kéo theo d6 1a nhu cau quan 1y tai chinh, dic biét la

viéc ghi chép va chia sé chi phi chung (chia tién) giira cac thanh vién trong nhom.

Tuy nhién, thuc té hién nay cho thy viéc quan 1y chi tiéu nhém thudng duoc
thue hién thi cong qua sb sach, tin nhin hodc tng dung ghi chu don gian. Phuong phap
nay boc 16 nhiéu diém han ché nhu: d& nham 13n, mat dir liéu, kho theo doi, dic biét 1a
tinh toan chia tién (ngudi tra ho, ngudi tham gia, ngudi khong tham gia) mat rat nhidu
thoi gian va dé gay hiéu 1am. Nhén théy nhitng rao can do, viéc phat trién mot hé théng
tmg dung di dong quan 1y chi tiéu nhom thong minh, ty dong tinh toan quyét toan
(settlement) 13 mot nhu cau vé cung cap thiét. Do cling chinh 1a 1y do dé tai nay dugc
Iira chon dé nghién ctru va phat trién.

2. MUC TIEU PE TAI

Pé tai duge thuc hién nham hudng té1 cac muyc tiéu bt 15 sau:

- Xay dung hé thong tng dung di dong tién loi: Phat trién mot timg dung Mobile
muot ma, truc quan, hd trg ngudi dung co thé thao tac moi lic moi noi dé ghi nhén cac
khoan thu/chi.

- Quan ly da nhom, da loai chi tiéu: Cho phép nguoi dung tham gia va quan ly
nhiéu nhom khac nhau (vd: nhém du lich, nhém phong tro, nhém cong ty), phan loai
chi tiéu rd rang.

- Tu d6ng hoa tinh toan quyét toan (Settlement): Tich hop thuat toan ddi trir cong
ng dé tinh toan ra phuong an tra no t6i wu nhat (ai can tra cho ai bao nhiéu tién) nhim
thanh toan dut diém cong no trong nhom.

- Pdng bo hoa dir licu thoi gian thuc (Real-time): Dit liéu chi tiéu duge dong bd
ngay 1ap tc toi tat ca cac thanh vién trong nhém dé dam bao tinh minh bach nhd cong

nghé Cloud.
3. POI TUQNG VA PHAM VI BE TAI



- B6i tegng nghién cru: Cac quy trinh thu chi, tinh toan chia tién, phan bo cong
ng trong cac hoat dong d6i nhom thuc té. Cac ddi twong vat Iy gdm: nguoi dung (user),

nhom (group), khoan chi tiéu (expense), va lich st quyét toan (settlement).

- Pham vi nghiép vu: Hé thong duogc gidi han trong viée giai quyét bai toan ding
ky, dang nhéap, quan 1y danh sach nhom, thém/sira/x6a khoan chi, xem théng ké chi phi
va tu dong goi y cach thanh toén.

- Pham vi cong nghé: Dé tai tmg dung kién tric phan mém linh hoat, sir dung
Framework Flutter (ngdn ngitr Dart) dé phat trién Gng dung di dong da nén tang
(Android/iOS) két hop cung hé sinh thai Firebase (Firebase Auth, Cloud Firestore) dé

luu trir va xu 1y dir liéu theo thoi gian thuc.



CHUONG 1: KHAO SAT HE THONG

1.1. MUC TIEU KHAO SAT
Muc dich chinh ctia bude khao sat 13 tim hiéu cin k& cach thire cac nhom (sinh
vién, nhan vién van phong) dang thuc hién viéc chia sé chi phi hién nay. Tt nhitng di
li¢u thu thap duoc, dé tai s& tién hanh 4nh xa céac yéu cau thuc té thanh cac chuc nang
ctia phan mém, dam bao tng dung giai quyét dung "ndi dau" (pain points) cia ngudi
dung.
1.2. HIEN TRANG TO CHUC VA QUY TRINH NGHIEP VU
1.2.1. Céu tric vai tro
Khac v6i cac hé théng doanh nghiép doi hoi phan quyén phirc tap, ung dung
Quan 1y chi tiéu nhom huéng t6i su toi gian, linh hoat va thuan tién toi da cho ngudi st
dung (dic biét 1a trong cac chuyén du lich, di choi chung). Do d6, hé thong khong ap
dung co ché phan quyén khit khe ma tp trung vao mét vai trd trung tdm duy nhét:
Nguoi dung (User/Member): Bat ky ngudi ding nao sau khi dang nhap déu co
quyén han binh dang. Moi ngudi ding déu c6 thé ty do tao nhém mdi, thém thanh vién
vao nhom, ciing nhu ghi nhan cac khoan chi tiéu chung. Sy binh dang nay giup nhém
khong bi phu thudc vao mot ca nhan "tht quy" duy nhat, ai ciing c6 thé chu dong cap
nhat dir li€u tai chinh ctia nhém moi lic moi noi.
1.2.2. Pac ta quy trinh quan ly chi tiéu
1. T6 chirc khong gian 1am viéc (md hinh binh déng)
Heé thdng duogc thiét ké hudng t6i su linh hoat, khong ap dung co ché phan quyén
(Admin/Member) khat khe.
- Moi Nguoi dung (User) déu ¢6 quyén han binh dang.
- Nguoi dung co thé khoi tao cac Nhom (Groups) (Vi du: Nhém du lich, Nhom
phong tro) hodc s dung Vi ¢4 nhan mac dinh.
- Ai ciing ¢6 quyén moi thém thanh vién mdi vao nhom va cing nhau quan 1y
ludng tai chinh chung.
2. Ghi nhan Giao dich (Expense Tracking)
MG&i khi phét sinh chi phi, bat ky thanh vién nio trong nhom ciing c6 thé ghi nhan

1én h¢ thong thong qua mot form nhap lidu chuan:
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Thong tin co ban: S6 tién, Tiéu d& (Noi dung), Danh muc (Category), Ngay gio.
Nguoi thanh toan (paidBy): Chon thanh vién di dung ra "tra tién ho" cho khoan
chi nay (mac dinh 1a nguo1 dang thao tac).

Chia sé chi phi (splitAmong): Xéac dinh nhitng thanh vién nao tham gia vao khoan
chi nay. Hé théng hd trg chia déu s tién ra cho cac thanh vién dugc chon.

Dit liéu ngay lap tirc dugc day 1én Firebase Firestore, dong bo thoi gian thyc
(real-time) t6i tat ca cac thiét bi cua thanh vién khac trong nhém ma khong can

tai lai trang.

3. Theo ddi S6 du & Cong ng (Balance Tracking)

Xuyén sudt qua trinh hoat dong ctia nhém, tmg dung s& chay ngam viéc tong hop

dir li¢u tai chinh cho timg ca nhan:

Téng tién d tra: Téng cac khoan ma thanh vién dé da ding ra tra (paidBy).
Téng tién thuc tiéu: Téng cac phan tién ma thanh vién d6 phai chiu trach nhiém
(duogc chia trong splitAmong).

Ttr hai thong s6 trén, hé théng tinh ra Do chénh 1éch (Net Balance) dé xac dinh
trang thai hién tai: Thanh vién dang "ng" nhom hay dang "dugc nhén lai" tién tir

nhoém.

4. Quyét toan va Can trir ty dong (Settlement)

Khi két thic su kién (chuyén di choi két thac, dén ky dong tién phong tro), hé

théng cung cap tinh ning Quyét toan dé dut diém cong no:

Phén loai: Hé théng gom céc thanh vién thanh 2 tap hop: Nhom Ghi Co (Balance
> (), can léy lai tién) va Nhém Ghi No (Balance <0, can tra tién).

Ap dung Thuat toan Tham lam (Greedy Algorithm): Thay vi bat moi ngudi tu
ddi soat thu cong (A tra B, B tra C), thuat toan s& tim nguoi ng nhiéu nhat dé bu
cho ngudi can nhan nhiéu nhat.

Sinh giao dich t4i wu: Rat gon chudi thanh toan thanh phwong 4n chuyén khoan
can trir toi gian nhat (Vi du: Chi yéu cau A tra thang cho C).

Xac nhan: Cac thanh vién thuc hién chuyén khoan thuc té va nhan "Xéac nhan di

thanh toan" dé hé théng dong giao dich.

1.3. KET CHUONG
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Chuong 1 d3 hoan thanh muc tiéu khao sat va 1am rd hién trang t6 chuc ciing
nhu quy trinh nghiép vu thyc té trong viéc quan 1y chi tiéu cua cac doi nhom. Qua do,
dé tai da xac dinh duoc cau trac phan quyén tdi gian, hudng téi sy thuan tién bang cach
trao quyén binh ding cho moi Nguoi dung (User). Pong thoi, qua trinh khao st ciling
da diac ta chi tiét cac budc trong quy trinh quan 1y, tir viéc thiét 1ap nhom cho dén cac

cong doan ghi nhan giao dich, theo ddi sé du va tw dong hoa quyét toan.

Nhiing dir liéu thuc tién va cac quy trinh nghiép vu thu thap duoc trong chuong
nay dong vai trd 1 nén tang ¢t 161. Dya trén nhiing thong tin nay, dé tai di c6 da co s
vitng chic dé tién hanh anh xa (mapping) cac yéu cau nghiép vu vao mé hinh dit liéu
(Data Model) ctia hé théng Quan 1y chi tiéu. Pay sé 1a tién dé mang tinh quyét dinh dé
budc sang Chuong 2, noi tap trung vao viéc phan tich va thiét ké hé théng, nham hién
thuc hoa mot giai phap phan mém quén 1y toan dién, van hanh tdi uu va dap ung tuyét

doi cac nhu cau thyuc té cua nguoi dung.
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CHUONG 2: PHAN TICH HE THONG

2.1. GIOI THIEU

Chuong nay di sdu vao viéc phan tich chi tiét cac yéu cau hé théng da duoc duc
két tir qua trinh khao sat & Chuong 1. Viéc phén tich bao gdm viéc 14p mé hinh héa
nghiép vu dé hiéu rd ludng cong viéc, md hinh hoa chirc ning dé dinh hinh cac Use
Case cdt 161, va xdy dung so dd 16p murc phan tich dé tao nén tang cho kién triic phan
mém. Pay 13 budc dém quan trong gitp chuyén doi cac nhu cau thuc tién thanh cac dic

ta k¥ thuat rd rang.
2.2. MO HINH HOA NGHIEP VU
2.2.1. So’ @0 Use-case nghiép vu

Hé thong quan 1y chi tiéu duoc mo hinh hoa véi cac tac nhan (Actor) chinh

tham gia vao quy trinh nghiép vu:

1. Ghi nhan giao dich ca
nhan

2. Quan ly chia sé chi phi
nhom

Ngudi dung

3. Tham van tai chinh tu
dong

4. Lap va theo doi muc
tiéu ti€t kiém

2.2.2. M6 hinh hoéa quy trinh nghi€p vu

1. Ghi nhén giao dich c4 nhan
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Use case nghi¢p vu: Ghi nhan giao dich ca nhan

Use case bit dau khi: Nguoi dung c6 nhu cau luu lai mot khoan thu hodc chi vira phat

sinh trong thuc té.

Muc ti€u cua use case la: Luu vét dong tién ¢4 nhan mot cach chinh xac dé hé thong co

dir liéu phan tich thong ké.
Céc budc co ban:
1. Nguoi dung truy cap ung dung va vao man hinh Thém giao dich.

2. Nguoi ding nhap cac thong sd: Sb tién, Danh muc, Ngay thang va Ghi chu

(néu cd).
3. Nguoi dung x4c nhan luu giao dich.

4. H¢ théng ghi nhan dir li€u vao co s¢ dir liéu va tu dong cap nhat lai téng sb

du ciing nhu biéu d6 thong ké.
Céac dong thay thé:

- Tai budc 2: Néu ngudi dung nhép sai dinh dang s tién (hodc s tién <= 0), hé théng

s& canh bao d6 va yéu cau nhap lai, khong cho phép luu.
2. Quan ly chia sé chi phi nhom
Use case nghi¢p vu: Quan 1y chia sé chi phi nhom

Use case bt dau khi: Mot nhém ngudi ding (vi du: nhém ban di du lich, sinh vién ¢

chung) c6 phat sinh mot khoan chi tiéu chung do mot nguodi dung ra tra trude.

Muc ti€u cua use case la: Tu dong chia déu chi phi va tinh toan cong no gitra cac thanh

vién mdt cach binh dang.
Céc budc co ban:

1. Nguoi dung tao mot khong gian Nhom va thém cac thanh vién khac vao nhom

thong qua email/ID.

2. Bit ky thanh vién nao trong nhom ciing c6 thé truy cip vao Nhom va tién hanh

thém Giao dich nhém.

3. Nguoi dung nhap sb tién, chon ngudi di tra tién (PaidBy) va luu lai.

4. Hé thong tinh toan chia déu chi phi cho tat ca thanh vién trong nhom.

5. Hé thong hién thi bang cong no (Ai no ai bao nhiéu tién) ngay trén man hinh

chi tiét nhom dé moi ngudi cung thay.
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Céac dong thay thé:

- Tai budc 1: Néu nguoi dung moi mot ngudi chwa co tai khoan trén hé théng, hé thong

s& yéu cau ngudi do tai app va ding nhap trude.
3. Tham vin tai chinh ty dong
Use case nghiép vu: Tham van tai chinh ty dong

Use case bét dau khi: Nguoi dung gdp kho khan trong viée 1ap ké hoach chi tiéu hodc

can 101 khuyén vé thoi quen tai chinh.

Muc tiéu ctia use case la: Cung cip cac 161 khuyén thong minh, phan hoi ngay 1ap tirc

dé hd trg quyét dinh tai chinh cta ngudi dung thong qua Al

Céc budce co ban:
1. Nguoi dung mé giao dién Chatbot Al trong ung dung.
2. Ngudi dung nhap cau hoi (vi dy: “Lam sao dé tiét kiém tién an thang nay?”).
3. H¢ théng guri cau hoi dén dich vu AL

4. Al xtr 1y, sinh ra 101 khuyén pht hop va hé thdng hién thi cau tra 161 1én man
hinh dang bong béng chat.

Cac dong thay thé:

- Tai budc 3: Néu hé théng mat két ndi mang, Chatbot s& hién thi thong bao 16i két ndi

va yéu cau nguoi dung thir lai sau.
4. Lap va theo déi muc tiéu tiét kiém
Use case nghi¢p vu: Lap va theo doi muyc tiéu tiét kiém

Use case bat dau khi: Nguoi dung mudn dé danh mot khoan tién cho muc dich cu thé
(vi du: Mua xe, Di du lich).

Muc tiéu ciia use case 13: Gitip ngudi ding tao muc tiéu va theo ddi tién do tich liy theo
thoi gian.
Céc budc co ban:

1. Nguoi dung truy cép chirc ning Muc tiéu tiét kiém va chon “Tao méi”.

2. Nguoi dung nhap tén muc tiéu, s tién can dat va ngay dén han.

3. Hé théng luu muc tiéu va khéi tao tién d6 & muc 0%.

4. Hang tuan/thang, nguoi dung cap nhat sb tién di tich Ity thém.
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5. Hé thdng tinh toan lai % hoan thanh va hién thi thanh tién d¢ (Progress bar).
Céac dong thay thé:

- Tai budc 4: Néu s6 tién tich [ty vuot qua muyc tiéu, hé théng s€ chic murng nguoi dung

da hoan thanh muc ti€éu sém han.
2.3. MO HINH HOA CHU'C NANG
2.3.1. So' @0 Use Case hé thong

UC-01: bang nhap / Dang
ky

UC-03: Trg ly ao Chatbot Al ( H& théng ddng b )

UC-04: Quan ly nhom chi
tiéu

Ngudi dling

rrrrrr inclljde

UC-05: Quan ly muc tiéu
tit kiém

UC-06: Chinh sira / Xoa

- - d
giao dich ELE

2.3.2. Pit ta Use Case h¢ thong
1. DPang nhap
Pac ta UC-01: Pang nhap

M5 ta: Cho phép ngudi dung sir dung tai khoan Google dé ding nhap, hé théng s& dong

bo thong tin xac thuc xudng SQL Server.
Tac nhan: Nguoi dung.
Luong s kién chinh:

1. Nguoi dung bam niit “Dang nhap voi Google”.
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2. Ung dung chuyén hudng sang giao dién xac thuc ctia Google Firebase.
3. Nguoi dung chon tai khoan va cap quyén.

4. Firebase tra vé UID va thong tin (Email, Tén, Anh dai dién).

Pac ta UC-02: Thém méi giao dich chi tiéu
M@ ta: Ghi nhan mot khoan chi tiéu méi vao hé thong.
Téc nhan: Ngudi dung. - Tién diéu kién: Nguoi dung d3 ding nhap thanh cong.
Luong sv kién chinh:
1. Ngudi dung chon biéu trong “Thém giao dich” (+).
2. Hé thdng hién thi biéu mau (Form) nhap liéu.

3. Ngudi ding nhap s6 tién (bat budc > 0), chon danh muc chi tiéu, nhap ghi cha,

chon nhém lién quan (néu 14 chi tiéu chung).
4. Ngudi dung nhan nut “Luu”.

5. Hé thong goi phuong thirc executeWriteWithParams truyén tham sé vao truy
van SQL dé luu vao bang Expenses. 6. Hé thong cap nhat lai biéu d6 thong ké
va hién thi thong bao thanh cong.

Luong ngoai 1&: Néu sb tién dé trong hoic bang 0, hé théng bao 16i d6 tai trudng nhap

liéu va chan thao tac Iuu.
Pac ta UC-03: Tro ly 40 Chatbot Al
M@ ta: Cho phép ngudi dung trao doi v6i Al dé duoc tu van tai chinh.
Tac nhan: Nguoi dung.
Ludng sy kién chinh:
1. Nguoi dung truy cap vao man hinh Chatbot Al
2. Nguoi ding nhap ndi dung cau hoi vao 6 tin nhin va nhan gii.

3. Hé thong gui truy van dén dich vu A, dong thoi luu tin nhin cia ngudi dung
vao bang ChatMessages (IsUser = 1). 4. Hé thong nhan phan hoi tir AL hién thi
1én man hinh va luu tin nhan phan hdi vao bang ChatMessages (IsUser = 0).

2.4 SO DO LOP MUC PHAN TiCH
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Hé théng duoc t6 chic voi cac 16p thuc thé (Entity) dong vai tro chira dir liéu va

cac 16p diéu khién (Controller/Provider) xir 1y logic.

- Lop UserModel: Luu trit ID, DisplayName, Email, Password.

- Lép ExpenseModel: Chira Amount, Description, Date, Category, Groupld.

- Lép GroupModel: Chira thong tin ngan sach (Budget) va danh sach Member.

- L6p SqlServerHelper: Quan 1y két ndi TCP/IP truc tiép dén container Docker chira

CSDL. Pam bao ludng dir liéu an toan.

User
Grou
- Id: String 7
- DisplayN : Stri
1sp'ay ar'ne A - Id: String
- Email: String g
- Name: String

- PhotoUrl: String

Sends >

ChatMessage

- Id: String

- Userld: String

- MessageText: String

- IsUser: Boolean

- CreatedAt: DateTime

+ saveMessage()

- PasswordHash: String

- CreatedAt: DateTime
- LastLogin: DateTime

- Budget: Float
- CreatedAt: DateTime

Ei

o

signin()
signOut()

+ createGroup()
+ deleteGroup()

PaidBy >

]

SavingsGoal

- Id: String

- Userld: String

- Name: String

- TargetAmount: Float
- CurrentAmount: Float
- Deadline: DateTime

- CreatedAt: DateTime

+ createGoal()
+ updateProgress()

Has >

I

Contains >

\

Expense

GroupMember

- Groupld: String

- Userld: String

- Role: String

- JoinedAt: DateTime

+ addMember()
+ removeMember()

- Id: String

- Groupld: String

- Amount: Float

- Description: String

- Category: String

- PaidBy: String

- Date: DateTime

- Currency: String

- ExchangeRate: Float

+ createExpense()
+ updateExpense()
+ deleteExpense()

2.5 KET CHUONG

Chuong 2 di thyc hién phan tich chi tiét hé thong phan mém Quan 1y chi tiéu,
tir viéc dinh hinh mé hinh nghi€p vu cho t61 viéc dic ta chuc nang chi tiét thong qua
céc Use Case cot 16i. So d6 16p mirc phan tich ciing di budce dau phac thao dugc cau
trac dit liéu va mdi quan hé giira cac thanh phan thyc thé trong hé thong. Nhiing két
qua phan tich nay 13 co s tryc tiép va nén tang vimg chic dé tién toi qua trinh thiét ké

chi tiét CSDL va cu triic mi ngudn trong Chuong 3.
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CHUONG 3: THIET KE HE THONG
3.1. So dd 16p thiét ké
Qua trinh thiét ké hé thong chuyén hoa cac két qua phén tich thanh cic mé hinh
k¥ thuat chi tiét. So dd 16p thiét ké dong vai tro dinh hudng cho viée t chirc ma

ngudn trong moi truong Flutter, dong thoi anh xa tryc tiép cac thudc tinh xudng bang

dir li¢u cua SQL Server.

data, Sring id) : Chatiessagetodel

3.1.1. Pic ta 16p thiét ké

e Lép AuthService: Xt Iy xac thuc nguoi dung. Bao gom cac phuong thirc
signInWithGoogle(), signOut(). Lép nay giao tiép truc tiép v6i Firebase Auth
dé nhan token va sau d6 goi _syncUserToSql() dé dong bo thong tin.

e Lép SqlServerHelper: Trién khai theo mau thiét ké Singleton dé dam bao chi
c6 duy nhat mot két ndi (Connection) duge mé dén co so dit liéu. N6 bao gdm
cac ham cdt 161 nhu connect(), executeWrite(String query) va dic biét 1a
executeWriteWithParams(String query, Map<String, dynamic> params) nham
phong ngura rui ro SQL Injection.

e  Lép ExpenseNotifier (State Management): Ké thira tir StateNotifier cua thu
vién Riverpod. Lép nay chira danh sach cac ExpenseModel. Cac hanh dong
addExpense(), deleteExpense() sé truc tiép thay doi trang thai (State) va kich
hoat viéc vé€ lai giao dién (Rebuild UI).

e (Cac lop Data Model (UserModel, ExpenseModel, GroupModel...): Chtra
cac thudc tinh anh xa 1:1 vdi cac truong trong SQL Server. Mdi Model déu bat
budc cai dat hai ham toMap() va fromMap() dé tuan tu hoa va giai tuan tir hoa
dir 11éu JSON nhan duoc tir co sé dir liéu.

3.1.2 Rang budc toan ven

Pé dam bao dir liéu trong hé quan tri SQL Server ludén chinh xé4c, cac rang

budc toan ven (Integrity Constraints) dugc thiét 1ap chat ché:
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- Rang bugc khéa chinh (Primary Key): Moi bang (Users, Expenses, Groups,
ChatMessages) déu str dung Id kiéu chudi (NVARCHAR(50)) chira UUID lam khoéa

chinh, ddm bao tinh duy nhat trén toan cuc.

- Rang bugc khéa ngoai (Foreign Key): - Userld trong bang ChatMessages va
SavingsGoals phai ton tai trong bang Users. - Groupld trong bang Expenses va
GroupMembers phai ton tai trong bang Groups. - Viéc x06a dir li€u cha s€ duoc thiét lap
co ché ON DELETE CASCADE (vi du x6a nhom thi ty dong x6a thanh vién nhom dé)
hoic béo 16i bao vé dit lidu.

- Rang budc mién gia tri (Check Constraint): Thudc tinh Amount (S6 tién)

trong bang Expenses va SavingsGoals bat budc phai 1a s duong (> 0).

3.2. M6 hinh dit liéu

Expenses

GroupMembers Groups ]

7 Groupd 7 oM Groupkd

| 7 Us=rd Hame ‘ RecurringExpenses Deseription
7

ChatMessages
7 oW

Larid

MessageTet Createddt

C reatedBy

eliser
Createcitt Budg=t
persora|
| —
Pakdey

Lo Type
4 Frequency

KConfirmed

NetRunDate

Users Currenzy

SavingsGoals 7 Bt Origira i mcum
? M

Userd ‘ e |
m

Category
Paidey
Tollz=rd

Deseription
Amount

Category

Date

#‘ GroupH

Exctangefate

Titke

Taigethmount
Currentimount

TargetDate
koon
Colar

Dua trén cac thuc thé da phan tich, co s dit li¢u QuanLyChiTieuDB dugc thiét

ké voi cac bang chinh nhu sau:

1. Bang Users (Nguoi dung): - [d (NVARCHAR(50), PK): Ma dinh danh (Google
UID). - DisplayName (NVARCHAR(100)): Tén hién thi cia ngudi dung. - Email
(NVARCHAR(100)): bia chi hom thu (Unique). - PasswordHash
(NVARCHAR(255)): Chudi ma héa du phong (Nullable).

2. Bang Groups (Nhém chi tiéu): - Id (NVARCHAR(50), PK): Ma dinh danh nhém
(UUID). - Name (NVARCHAR(100)): Tén nhom. - Budget (FLOAT): Ngan sach t6i
da cua nhom. - CreatedAt (DATETIME): Thoi gian lap nhom.

3. Bang GroupMembers (Thanh vién nhom): - Groupld (NVARCHAR(50), PK,
FK): Ma nhom. - Userld (NVARCHAR(50), PK, FK): Ma thanh vién. - Bang nay giai

quyét moi quan h¢ nhi€éu-nhiéu gitra User va Group.
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4. Bang Expenses (Giao dich chi tiéu): - I[d NVARCHAR(50), PK): M3 giao dich. -
Groupld (NVARCHAR(50), FK): Nhém phat sinh chi tiéu (Nullable néu chi ca nhan).
- Amount (FLOAT): Sé tién giao dich. - Description (NVARCHAR(MAX)): Ghi chi.
- Category (NVARCHAR(50)): Phan loai (An ubng, Giai tri...). - PaidBy
(NVARCHAR(50), FK): Ngudi thanh toan khoan tién nay. - Date (DATETIME):
Ngay gio phat sinh.

5. Bang ChatMessages (Tin nhin): - Id NVARCHAR(50), PK): M3 tin nhén. -
Userld (NVARCHAR(50), FK): M3 nguoi dung (Ngudi nhin). - MessageText
(NVARCHAR(MAX)): Néi dung van ban. - IsUser (BIT): Panh déu tin nhin cta
ngudi dung (1) hay ciia Al (0). - CreatedAt (DATETIME): Méc thoi gian giri.

3.3. Thiét ké mé hinh 3 16p

Ung dung Flutter dugc thiét ké bam sat kién trac phan mém 3 16p (3-Tier

Architecture) giup tach biét ro rang gitra Giao dién, Xu ly logic va Dt li¢u:
3.3.1. Tang Giao dién (Presentation Layer)
Chtra cac thanh phan UI (Widgets) nhu man hinh Dang nhap, Dashboard biéu

dd, danh sach chi tiéu. Tang nay khong chira logic tinh toan ma chi ling nghe (Listen)
su thay d6i trang thai tir ting Logic bang Riverpod. N6 nhan thao tac cham (Tap),

nhap liéu (Input) ctia nguoi dung va chuyén yéu cau xudng dudi.
3.3.2. Tang Logic Nghiép vu (Business Logic Layer)

Gom cac Provider va Notifier (vi du ExpenseNotifier, AuthNotifier). Tai day
chtra cac quy tic nghiép vu nhu kiém tra tinh hop 16 cta sd tién nhap vao, tinh toan
téng s6 du ngan sach hién tai, va ra quyét dinh goi phuong thirc thém, sira, x6a dir
lidu. Tang nay s& dinh dang tham s6 va truyén xudng tang Dit liéu.

3.3.3. Tang Truy cap Dir liéu (Data Access Layer)

Pay 1a tang dudi cung, noi 16p SqlServerHelper hoat dong. Nhiém vu duy nhat
ctia n6 1 nhan céc cau lénh SQL tir ting Logic, chuyén doi cac tham s6
(Parameterized Data) thanh chudi truy van an toan va giao tiép truc tiép véi Microsoft

SQL Server thong qua cong TCP (Port 1434). Sau khi nhin duoc két qua (ResultSet),

n6 s& anh xa thanh danh sach cac dbi tuong Model va tra ngugc 1én trén.
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CHUONG 4: CAI PAT HE THONG

4.1. Cong cu va mdi truong phat trién

Qua trinh xay dung va trién khai ng dung sur dung céc cong cu hién dai va tién

tién nhat:

- Ngon ngir 1ap trinh: Dart (cho Frontend), SQL (cho Backend).

- Framework: Flutter SDK (HJ tro bién dich chéo nén tang iOS/Android).

- Hé quan tri CSDL: Microsoft SQL Server 2022. - Mdi trwong trién khai: Docker

Container (Chay SQL Server cuc bo trén Linux).

- IDE: Visual Studio Code voi cac extension hd trg Flutter va mssql.
- Quan ly phién ban: Git va GitHub.

4.2. T6 chirc ma ngudn

M3 ngudn dy an duoc t6 chire theo cu truc Feature-First két hop MVVM, gitip

du an dé bdo tri va mé rong trong tuong lai. Cau tric thu myc cot 161 bao gom:

e lib/core/: Chira cac thanh phan dung chung toan hé théng nhu mau sic, theme,

va cac Services (sql_server helper.dart).

e lib/features/: Phan chia theo tung chirc nang riéng biét.

auth/: Xtr Iy ddng nhap Firebase va dong bo thong tin tai khoan.

- expenses/: Quan ly danh sach chi tiéu, biéu d6, thém giao dich.

groups/: Quan 1y tao nhém, thém thanh vién.

chat/: Quan ly giao dién va logic tuong tac vdi Chatbot Al

4.3. Cai dit chirc ning cot 15

4.3.1. Cai dit co ché Hybrid Auth

Co ché xéc thuc 13 sy két hop gitta hé sinh thai Google va Server ndi bo. Khi ing dung
khoi dong, Stream FirebaseAuth.instance.authStateChanges() sé lang nghe trang thai
dang nhap. Ngay khi cé User hop 1€, ham _syncUserToSql(User user) dugc goi. Ham
nay st dung cau 1énh IF NOT EXISTS ciia T-SQL dé chén ngudi ding méi vao bang
Users dua trén UUID. Néu d3 ton tai, n6 s&€ UPDATE lai thong tin phong truong hop

ngudi ding doi tén trén Google.

4.3.2. Cai dit tinh ning Thém chi tiéu (CRUD)
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Tai giao dién AddExpenseScreen, khi ngudi dung nhan “Luu”, mot ham
executeWriteWithParams dugc kich hoat. Piém mau chét 1 viée st dung tham s6 hoa
(Parameterized queries) thong qua thu vién mssql_connection dé ngan chin cac cudc
tan cong SQL Injection. Vi du: INSERT INTO Expenses (Id, Amount, Description,
Category, Date) VALUES (@id, @amount, @desc, @cat, (@date)

4.3.3. Cai dat Chirc nang Chatbot Al
Giao dién Chatbot duoc thiét ké v6i khung chat Bong bong (Chat Bubbles). Khi ngudi

dung gui cau hoi, tmg dung s& luu tin nhin (v6i IsUser = 1) vao bang ChatMessages
trén SQL Server, dong thoi giri truy van dé 14y cau tra 101 tir AL Phan hdi cua Al sau d6
cling duoc luu vao co sé dit liéu (IsUser = 0) va hién thi trén man hinh, giup ngudi dung
¢ lich sir tu van tai chinh lién tyc va lién mach.

4.3.4. Cai diat Pong bd SQL Server (Docker)

Thay vi cai diat SQL Server truc tiép 1én hé diéu hanh gy ning may, hé thong
tan dung Docker. File docker-compose.yml dugc cdu hinh dé kéo image
mcr.microsoft.com/mssql/server:2022-latest. Port ndi bd 1433 duoc anh xa ra port 1434
ciia may cha Linux vat 1y (IP: 192.168.100.160) dé cac thiét bi di dong két ndi cung
mang Wi-Fi c6 thé dé dang truy cap.

4.4. Cai dat giao dién
4.4.1. Man hinh Dang nhap

Thiét ké tdi gian v6i mot nut “Dang nhap bang Google” nam & trung tim. Sau

khi bam, hop thoai chuan ctua Google hién 1én dé nguoi dung chon tai khoan. Logo tmg

dung va Slogan dugc bo tri & nira trén man hinh.
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4.4.2. Man hinh Dashboard va Thong ké

D4y 14 trai tim cua ung dung. Ntra trén 1a biéu d6 hinh quat (PieChart) dugc v&
bang thu vién fl_chart, truc quan hoa ty trong chi tiéu cua thang (Vi du: An udng chiém
50%, Di chuyén 20%). Nira duéi 1a danh sach cac giao dich gan day, sip xép theo thoi
gian giam dan bang Widget ListView.builder. Nguoi dung cé thé vudt (Swipe to

dismiss) dé xo6a giao dich.
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4.5. KICH BAN KIEM THU (TEST CASES)

Qua trinh kiém thir duoc thuc hién khét khe nhim dam bao phﬁn mém hoat dong

dung thiét ké.
TC ID | Chitc | Hanh dong kiém thir | Két qua mong doi Dénh
nang gia
TCO1 | Dang Khong c6 két noi He¢ thong béo 16i “Khong c6 két noi Dat
nhap mang va 4n Pang mang” va khong crash.
nhép Google
TC02 | Pang Dung Google Account | Chuyén vao Dashboard, SQL Server | Pat
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TC ID | Chuce Hanh dong kiém thr | Két qua mong doi bénh
nang gia
nhap hop 1€ tao mdi row trong bang Users.

TCO03 | Thém Bo tréng s6 tién hodc | Nut Luu bi vo hiéu héa, Form bao 16i | Pat
chi tiéu | nhép chit s6 “Vui 10ng nhap sb hop 16”.

TC04 | Bao Nhép ghi cht chita ma | Lénh bi v6 hiéu hoa do da dung Pat
mat doc: '; DROP TABLE | Parameter, chudi duogc luu nguyén
SQL Expenses -- van duodi dang van ban binh thuong.

TCO5 | X6achi | Vudt sang trai mot Giao dich bién mat khoi man hinh, Pat
ti€u giao dich bat ky ddng thoi dir liéu trong SQL Server bi

x0a vinh vién. Bi€u do tu tinh lai.
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KET LUAN

Dé tai “Xdy dung tng dung quan 1y chi tiéu ca nhan va nhom” da hoan thanh
xuét sic cac muc tiéu thiét ké va cai dat ban dau. Vé mat k¥ thuat, img dung van hanh
muot ma trén nén tang di dong nho sttc manh cua Flutter, dir liéu dugc bao vé an toan
va truy xuat tbc do cao qua hé théng Microsoft SQL Server chay trén Docker. V& mit
nghiép vu, img dung da giai quyét triét dé bai toan tinh toan chia tién nhom, gitp

nguoi dung minh bach héa cac khoan thu chi chung va cé nhan.

Tuy nhién, do gidi han vé mat nguff)n luc, hé théng van con mot s6 diém can cai
thién trong tuong lai. Kién trac két ndi tryc tiép tir App Mobile dén CSDL chi thyc su
an toan trong mdi trudng mang nodi bd (LAN). Hudng phat trién vu tién trong giai
doan t¢i 1a bo sung mot 16p Backend trung gian (nhu ASP.NET Core API) nham xur ly
toan b logic truy van, qua d6 c6 thé dua hé théng 1én cac nén tang Cloud public mot
cach an toan nhat. Bén canh do, viéc tich hop Tri tu¢ nhan tao (Al) dé quét héa don tu

dong va phan tich xu hudng chi tiéu ciing 13 nhimng tinh ning day hta hen.
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