UBND TINH NINH BINH
TRUONG PAI HQC HOA LU

BAO CAO KET QUA THUC HIEN
NHIEM VU KHOA HQC VA CONG NGHE CAP CO SO

XAY DUNG PHAN MEM UNG DUNG BO PHIEU
TREN THIET BI DI PONG

Chii nhigm nhiém vu: ThS. PANG THI THU HA
Pon vi: KHOA NGOAI NGU - CONG NGHE THONG TIN

NINH BINH, 2024




UBND TINH NINH BINH
TRUONG PAI HQC HOA LU

BAO CAO KET QUA THU'C HIEN ]
NHIEM VU KHOA HQC VA CONG NGHE CAP CO SO

XAY DUNG PHAN MEM UNG DUNG BO PHIEU
TREN THIET BI DI PONG

Chi nhiém nhiém vu: Ths. Pang Thi Thu Ha
Pon vi: Khoa Ngoai ngir - Cong nghé thong tin
Thanh vién: Ths. Pao S§ Nhién

Thanh vién: Ths. Nguyén Thi Thu Ha

Pon vi: Khoa Ngoai ngir - Cong nghé théng tin
Thanh vién: Ths. Bui Thi Tuyét

Pon vi: Phong Pao tao - Quan ly khoa hoc
Thanh vién: Ths. Pham Xuan Nguyén

Pon vi: Trung tdm Ngoai ngtr - Tin hoc

Xac nhan cia Chii tich HP nghiém thu Chii nhiém dé tai

NINH BINH, 2024




MUC LUC

MO DAU ..o 1
1. TINh CAP thidt CUA A8 TAT ...v.veeeeeeeceeeeeeeee et 1
2. Tong quan tinh NN NGRIBN CUU ...t 1
B IMIUC LIBUL.. ettt s b e e be e s b e e sab e e s are e s beeeereeenaeas 3
4. Dbi twong va pham Vi Nghién ciru cia A& Tl ........c.veeeeeeeeeeeeeeee e, 3
4.1. DO1 trONG NGNIBN CUU......evoeeeeeeeeeee e 3
4.2. Pham Vi NGNIEN CUU........ccviiieic e 4
5. Céch tiép can va phuong phap nghién ciru ca d& tai.........ocoveveeereceeeeeene 4
5.1, CACK D CAN .ottt en e, 4
5.2. Phuong phap nghi€n CUU..........cccuviiiiiiiiiiiii e 4
NOI DUNG NGHIEN CUU ....oooviviieieiceeeeesseseeeeesssss s ensesissssee s 5
CHUONG 1: CO SO LY LUAN CUA PE TAI ..o 5
1.1. Thuc trang cdng tac bo phiéu tai Truong Pai hoc Hoa Lur........c.oooveeeveeencn, 5
1.2. Phan tich, danh gia vé phan mém ung dung (App) dé tién hanh bo phiéu trén
CAC thIBE DI A1 BONG ..ot e et ee et en e e 6
1.3. Huéng xay dung phan mém ung dung (App) dé bo phiéu trén thiét bi di dong
tai Truong Dai Noc Hoa LU ....cccooiiiiiicieccee e 8
1.3.1. Chirc ning cua app bo phiéu trén thiét bi di dong (Mobile) ....................... 8
13,2 PRGIM Voo s oo 8
1.3.3. PRAN QUYBN ..ottt 8
CHUONG 2. PHAN TICH THIET KE PHAN MEM.........cccooconmininiiniinnnn. 9
2.1. Phan tich hé thdng Phan MEM ........c.ccevieeieiieeeeesee e 9
2.1.1. XAC GINN YBU CAU .....vvveececee ettt 9
2.1.2. Thiét K& Kién tric NE thONG........cvvveveeeereeeeeeeeeesese st 9
2.1.3. Thiét ké giao dién ngudi diNg (UI/UX) ....covvevveeeieeeeeeeeeeeeeeee s 9
2.1.4. Dam DA0 DA0 MAL........coiiiiiiiiie e 10
2.1.5. KI8M thit D& thONG ........oveieeieeceeeeee ettt en st 10
2.1.6. THiEN KNAT VA DAO M1 ..ot 10

2.2. Thiét ké hé thong theo hudng ChTC NANG.........covveveevereeeeeeeerseeses e 10



2.2.1. Phan tich chirc nang ctia Né thANG...........cvveevieeeiieeeee e, 10

2.2.2. S0 @0 CNUC NANG .....ocvocvevceeveesevsiee st es st ene st 11
2.2.3. MO ta Chi tiét CAC CNTIC NANE ......vocveveeeveveeeeeeeee s 14
2.3, THIEt K& CO SO T TBU ....vvveeeeeeeeeeeeeeeee et e et en e 20
2.3.1. Cac Bang (table) ctia NE thANG ...........cvveeeveeeereeeeeeeeeeee e, 21
2.3.2. M ta mdi quan hé gitta CAC BANG............cvveevieeeeeeeeeeeeeeeeseeeeeeeneeean. 22
2.3.3. M0 hinh ERD (Entity-Relationship Diagram)..........ccccccevvveveiieeiecnennnnn, 24
2.4. Cac cong cu xay dung hé thdng phan MEM ..........cceeeeeeevveeeeeeeeeeeeae, 25
2.4.1. Hé quan tri co s& dit [HEU MYSQL .....ccvvviiiieiic e 25
2.4.2. Ngbn ngir lap trinh API (Application Programming Interface) -Laravel . 26
2.4.3. NgONn ngir 1ap trinh FIULEEr........cceeieeiee e 27
CHUONG 3. XAY DUNG PHAN MEM ........cccooomrirnrerinieiesssseses e 29
3.1. Xay dung hé thong Co $G AT TEU .......oeeeeceeeeeeeeeee e, 29
3.1.1. Tao cac bang co so dir liéu trén hé quan tri co s dix ligu MySQL .......... 29
3.1.2. M6 hinh ERD (Entity-Relationship Diagram) véi bang di liéu ¢ trén va
MOI quaN h& gITra CNUNQ .....eoiveiieciecc e 34
3.2. Xay dung cac tng dung bang Laravel ...........cccocevveeeeeeeseeeseeseeseeeeeneeon, 34
3.3. Xay dung giao dién nguoi dUng bang FIULEr .........co.ovevveerieceeeee e, 40
3.4. Cai @at thlr NGNIEM ..o e e 47
3.4.1. MucC tIEU thir NNIEM ... 47
3.4.2. Quy trinh cai dat thir NGRIBM .......vveeeeeeeeeeeeeeeeeeeeee e 47
3.4.3 Gia0 di8N PRAN MEM ..ot 49
3.4.4. DANN 1A KEL QUA.......cviveeeeereeeeeeeeeees et ssesse e 53
KET LUAN VA KIEN NGHI ......oooviviiiiecceeeeseeeese s 54

TAILIEU THAM KHAO ..ottt 56



DANH MUC HINH ANH

Hinh 2.1. So' dd chirc nang ctia e thANG ...........cvveeevveeeeieeeeeee e, 11
Hinh 2.2. Biéu dd Use Case ciia hé thONG........c.evveeeeeeeeeeeeeeeeeeereee e 13
Hinh 3. 1. M6 hinh co s¢ dit li¢u “voting_hluv” dudi dang ERD....................... 34
Hinh 3. 2. Form dang nhap h& thANg...........coovviveieeeeeeeeeeee e, 49
Hinh 3. 3. Bang didU KNIGN..........cvuevceeeeeeeeeseeseeeeeese et 50
Hinh 3. 4. Quan ly danh S&ch cudC DO PRIGU. ........vevveeeeeeceeeeee e 50
Hinh 3. 5. Quan ly danh sach g Clr VIEN ........ccooviiiiiiiecce e 50
Hinh 3. 6. TA0 CUOC DAU CT MG ...ttt een e, 51
Hinh 3. 7. Xem thdng tin GtNQ Ci VIEN........cccciieiieiie e 51
Hinh 3. 8. Xda thdng tin GiNQ CUi VIEN........ccveeiiiiiecie e 51
Hinh 3. 9. Quan ly ung cir vién va cudc bo phiéu tuong ang..........ccveeevveeeee. 52
Hinh 3. 10. Thong ké két qua cudc DO PRI ........c.cvecveveeeeeeeeeeeeeeee e 52
Hinh 3. 11. Dang nhap NE thANG ......c.cvvviieeeieeeeeeeeee e 52
Hinh 3. 12. Giao dién thé hién Danh sach CAC CUOC DAU CU....v.veveeveveeeeeceeeeeeeane, 53
Hinh 3. 13. Giao dién thé hién V& CAC tNG CT VIBN ... 53


file:///D:/NCKH/ĐỀ%20TÀI%202024/Dao%20Sy%20Nhien%20-%20Noi%20dung%20bao%20cao%20de%20tai%20NCKH%20-%20IN%20V1.docx%23_Toc183162683
file:///D:/NCKH/ĐỀ%20TÀI%202024/Dao%20Sy%20Nhien%20-%20Noi%20dung%20bao%20cao%20de%20tai%20NCKH%20-%20IN%20V1.docx%23_Toc183162694
file:///D:/NCKH/ĐỀ%20TÀI%202024/Dao%20Sy%20Nhien%20-%20Noi%20dung%20bao%20cao%20de%20tai%20NCKH%20-%20IN%20V1.docx%23_Toc183162695

THONG TIN KET QUA NGHIEN CUU

Ngay nay, cac ung dung di dong di ndi 1én nhu mot thanh phan thiét yéu
trong nd luc chién lugc cua bat ky to chirc ndo nham tiép can va tuong tac vai doi
tugng muc tiéu. Vi dién thoai thong minh va may tinh bang da trd thanh phuong
tién thong tri dé lién lac, giai tri va nang sudt, viéc phat trién cac tng dung danh
cho thiét bi di dong phuc vu cho cac nhu cau va s thich khac nhau 12 mot nd luc
day théach thtrc va bo ich. Thiét ké Mobile App gilp téi wu hoa quy trinh van hanh
va quan ly, nang cao hiéu suat cong viéc, tir d6 tang trai nghiém nguoi dung 13
can thiét.

Ung dung (App) bo phiéu trén Mobile mang lai nhiéu tién lgi, d& dang cho
ngudi sir dung, khic phuc kho khan vé dia ly, tiét kiém thoi gian, chi phi. Hon nira nd
con gilp cac nha quan Iy c6 thé thu thap dir liéu ¥ kién ngudi ding mot cac nhanh
chdng, hiéu qua chinh xéac, dé dang xem xét, theo ddi va phan tich két qua.

Truong Pai hoc Hoa Lu dang t6 chite dao tao nganh Cong nghé théng tin,
viéc nghién ciru, &p dung cac bai todn thyc té va ung dung céc ngén ngit mai dé
xay dung phan mém ang dung chay trén cac nén tang di dong Ia rat can thiét, gidp
ich rat nhiéu trong viéc nang cao trinh do chuyén mén, dong thoi nang cao chat
lugng dao tao cuia Nha truong.

Két qua nghién cau cia dé tai dat duoc do 1a:

- Gilp giang vién cong ngh¢ thdng tin cap nhat, ren luyén ky nang vai cac
ngdn ngit 1ap trinh trén thiét bi di dong, gém: framework tao tng dung web
Laravel; ngdn ngir 1ap trinh Draft, Flutter.

- Thiét ké, xay dung phan mém @ng dung chay trén thiét bi di dong.
Nhimg déng gop vé gido duc, dao tao va tinh dung cua dé tai, cu thé nhur sau:

- San pham cua dé tai gan lién voi hoat dong hoat dong dao tao nganh cong
nghé théng tin, gidp ich viéc nang cao cbng tac giang day hoc phan chuyén nganh.

- Két qua cua dé 1a tai phan mém ung dung chay trén thiét bi di dong co
tinh tng dung, khéng nhitng ap dung vao viéc giang day va nang cao kha nang
chuyén mén cua giang vién ma con tao ra huéng phat trién chuyén mén di véi
b mdn cong nghé thong tin.


https://irtech.com.vn/tam-quan-trong-cua-app-doanh-nghiep-trong-thoi-dai-moi/

MO PAU
1. Tinh cap thiét cia dé tai

Trén thé gidi, chuyén d6i s6 bat dau dugc nhac dén nhiéu vao khoang nam
2015, pho bién tir nam 2017. O Viét Nam, chuyén d6i s6 bit dau dugc nhic dén
nhiéu vao khoang nam 2018. [1] Tha tuéng Chinh pha phé duyét Chuong trinh
Chuyén dbi s6 qubc gia vao ngay 03/6/2020. Chuyén d6i sb 1a budc phat trién tiép
theo cua tin hoc héa, c¢6 dugc nhd vao su tién bd vuot bac cua nhitng cdng nghé
méi mang tinh dot pha, nhat 1a cong nghé s6. Chuyén doi sb 1a qua trinh thay doi
tong thé va toan dién cua ca nhan, to chirc vé cach sdng, cach lam viéc va phuong
thire san xut dua trén cac céng nghé sd.

Chuyén d6i sé trong giéo duc va dao tao [1] bao gom chuyén ddi sb trong
hoat déng day - hoc va chuyén dbi sb trong hoat dong quan tri - quan ly cac nha
truong. Nganh gido duc va dao tao c6 nhiéu thuan loi nhung thach thire ciing rat
I6n d6 1a y chi, nhan thic, van hoa, ha ting s6, nhan luc, co ché chinh sach, s6
hoa dir liéu, quy trinh, dich vu.

Ngay nay, cac ung dung di dong da ndi 1én nhu mot thanh phan thiét yéu
trong nd luc chién lugc cua bat ky to chirc ndo nham tiép can va tuong tac véi doi
tuong muc tiéu. Vi dién thoai thong minh va may tinh bang da trd thanh phuong
tién thong tri dé lién lac, giai tri va nang sut, viéc phat trién cac ung dung danh
cho thiét bi di déng phuc vu cho cac nhu cau va sé thich khac nhau 1a mét nd huc
day thach thirc va bo ich. Thiét ké Mobile App gilp téi vu héa quy trinh van hanh
va quan ly, nang cao hiéu suat céng viéc, tir d6 tang trai nghiém nguoi ding 1a
can thiét.

App bo phiéu trén Mobile mang lai nhiéu tién loi, dé dang cho ngudi str
dung, khic phuc khé khin vé dia ly, tiét kiém thoi gian, chi phi. Hon nita n6 con
gilp cac nha quan ly c6 thé thu thap dix liéu y kién nguoi ding mot cac nhanh
chdng, hiéu qua chinh xéac, d& dang xem xét, theo ddi va phan tich két qua.

Trudc nhitng nhu cau cua thuc té va dé ndm bt xu huéng cua xa hoi, trong
khi Truong Pai hoc Hoa Lu dang t6 chic dao tao nganh Céng nghé thang tin,
viéc nghién cau, &p dung cac bai toan thuc té va tng dung cac ngdn ngit mai dé
xay dung phan mém ung dung chay trén cac nén tang di dong Ia rat can thiét, gip
ich rat nhiéu trong viéc nang cao trinh do chuyén mén, dong thoi nang cao chat
luong dao tao cua Nha truong.

2. Tong quan tinh hinh nghién ciru

Ngay nay xu huéng céng nghé thé gidi ndi chung va Viét nam noi riéng
dang dan chuyén sang phat trién Mobile App nhiéu hon. Trong vai nim toi day



thi hau nhu cac nganh cong nghiép ciing s& dua mobile app tro thanh chién lugc
cha dao dé tao budc tién méi trong kinh doanh thoi ky chuyén doi sb.

Mobile App (tng dung di dong) 1 phan mém duoc thiét ké dé chay trén
c4c thiét bi di dong nhu dién thoai thong minh va may tinh bang. Nhiing ang dung
nay c6 thé cung cap nhiéu dich vy va giai phap da dang, tir giai tri, mua sam truc
tuyén, dich vu ngan hang, dén gido duc vay té. Viéc phét trién Mobile App mang
dén co hoi tiép can nguoi ding mot cach tién loi va don gian.

B phiéu dién tir 12 viéc thuc hién quyén biéu quyét theo hinh thirc dién tir
thong qua hé thdng ky thuat sé thay vi trén gidy. Bo phiéu dién ta dang dugc su
dung rong rai thay vi bo phiéu truyén théng nhu truée day boi chling mang lai
nhiéu loi ich. Ung dung bo phiéu trén dién thoai di dong la cac Gng dung duoc
phat trién dé giup nguoi ding tham gia vao qué trinh bau ctr hoic tham gia vao
cac cudc khao sat, tham do y kién, hoic bat ky quyét dinh ndo khac yéu cau thu
thap y kién cua cong déng hodc dam dong.

Tai Viét Nam b phiéu dién tir méi chi ding ¢ muc dich bau chon, binh
chon (bau chon Vinh Ha Long 1a di san Thién nhién thé gii, binh bai hat hay trén
soéng truyén hinh, binh chon hoa hau, ca sy..) song chua thé trién khai vao cac
cudc bau ctr quan trong do con nhiéu han ché. Bo phiéu kin 13 phuong phap bo
phiéu ma lya chon caa nguoi bo phiéu trong cudc biéu quyét s& duoc gitt bi mat,
d6ng thoi nguoi bo phiéu s& khong viét tén minh 1&n phiéu bau. Pay 1a hinh thirc
bo phiéu dang duoc nhiéu co quan doan thé va doanh nghiép ap dung vi sé gilp
ngin ngira nhing tac dong bén ngoai gay anh hudéng dén nguoi bo phiéu.

Cong doan EVNHCMC da phdi hop véi Cong ty Cong nghé thong tin
EVNHCMC va Tap doan Buu chinh - Vién thong Viét Nam (VNPT) xay dung
phan mém t6 chitrc dai hoi cong doan. Phan mém duoc 4p dung tai tat ca dai hoi
cong doan co sé truc thude Cong doan EVNHCMC ciing nhu tai Pai hoi dai biéu
Cong doan EVNHCMC. Theo d6, cac hoat dong trong dai hoi nhu diém danh,
kiém tra sd luong dai biéu tham dy, huéng dan so d6 chd ngdi, kiém tra sb phiéu
bau cir déu duogc cac dai biéu thuc hién qua App Coéng doan EVNHCMC. Viéc
“s hoa” cong tac t6 chirc dai hoi cong doan 1a yéu cau can thiét va phi hop véi
xu thé phét trién chung, gop phan tich cuc, hiéu qua vao viéc thyuc hién chu truong
chuyén d6i sd, phat trién kinh té s6 va x hoi s6 cia Chinh phu.

Trén thé gigi mot s nude nhu My, Anh, Thuy Sy da trién khai bo phiéu
trén mobile dudi dang tham do du luan, hay khao sat ngudi dan vé so thich hoic
tham do y kién cua ho trude cudc tuyén cu.

Han Qudc di trién khai tng dung di dong cho bo phiéu truc tuyén trong bau
ctr qudc hoi va cac cude trung cau dan v khéc. Ung dung bo phiéu trén dién thoai
mVoting dugc coi la mot trong nhirng dich vu caa chinh pha dién tir dai dién cho
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chinh quyén Seoul. Ung dung nay di sau 1an lién tiép dung tha nhat trong bang
danh gia chinh phu dién tir cua cac thanh phé 16n trén thé gigi, mVoting la su két
hop két hop di dong va bo phiéu. Tai Han Quéc, da ¢ hon 37 triéu dién thoai thong
minh dang duogc st dung & Han Qudc trong giai doan 2015 - 2017, tng dung dién
thoai thong minh nay dugc phat trién dé thu thap y kién caa céng dan maot céch
nhanh chéng bang cach sir dung bo phiéu tryc tuyén theo thoi gian thuc. Cong dan
c6 thé mé va tham gia truc tiép khdng chi vao cac phiéu binh chon chinh sach ma
con trong cé&c phiéu binh chon gan véi tat ca cc loai tinh hinh thuc té. Bo phiéu c6
muc tiéu co thé tién hanh cho cac nhém riéng hozc cho cong dan trong mot khoang
cach xac dinh. V&i cac vu viét nhu vay, ang dung mVoting da thu hat tat ca moi
ngudi dan clng tham gia vao xay dung chinh sach phat trién chung cua xa hai,
chinh phu. Nguoi dan c6 thé tham gia (vao) cac van dé chinh sach ma c6 thé gan
véi chinh cudc séng ciia minh, chang han nhu cac tuyén xe buyt, han ché lai xe khi
¢ nhiéu 6 nhiém khdng khi hoac chi dinh cac khu vuc cdm hat thude trong cong
vién. Do thuc su 1a mot cach dé cong dan bay t6 y kién cua ho vé cac dich vu ma
ho tiép x(c nhiéu nhat hoac anh huong nhiéu nhat dén ho va gia dinh ctia ho.Cac
phiéu bau trén mVoting khéng duoc bao gom trong cac cudc bau cir "thuc”. Ung
dung nay cha yéu danh cho ngudi dan dé dua ra phan héi cho chinh quyén thanh
phd vé tat ca cac van dé, du 1a nho nhat hay nghiém trong.

3. Muc tiéu

- Gilp giang vién cong nghé thong tin cap nhat, nang cao ky nang str dung
cac ngbn ngi 1ap trinh trén thiét bi di dong, gém: framework tao tng dung web
Laravel; ngdn ngir 1ap trinh Draft, Flutter,

- Phan tich, thiét két va xay dung phan mém tng dung dé bo phiéu trén cac
thiét bi di dong hudng téi tng dung cho viéc bo phiéu tai Truong Pai hoc Hoa Lu.

4. P6i twong va pham vi nghién ciru ciia dé tai

4.1. P6i twong nghién ctru

- Nghién ctu vé quy trinh bo phiéu tai Trudong Pai hoc Hoa Lu.

- Nghién cttu céc cdng cu dé xay dung phan mém gom:

+ Framework xay dung giao dién nguoi dung trén nhiéu nén tang
+ Ngon ngtr 1ap trinh cho ting dung Mobile

+ B0 cbng cu lap trinh Visual Studio

+ HE quan tri co sé dix liéu

+ Framework xa@y dung tng dung web

+ Nghién ciru xay dung cac chirc ning cua phan mém.



4.2. Pham vi nghién ctru

- Phan mém hd tro hoat dong bo phiéu tai truong Dai hoc Hoa Lu.

- Framework xay dung giao dién ngudoi ding trén nhiéu nén tang: Flutter

- Ngbn ngir 1ap trinh cho tng dung mobile: Draft

- Hé quan tri co so dir liéu: My SQL

- Framework xay dung tng dung web: Laravel 10

- Quy trinh xay dung App bo phiéu trén Mobile

5. Cach tiép can va phwong phap nghién ciru ciia dé tai

5.1. Cach tiép can

Tiép can tur ly thuyét — tng dung vao thuc tién — giai phap cong nghé

- Nghién cttu vé quy trinh bo phiéu, cac loai bao céo két qua bo phiéu tai
Truong Pai hoc Hoa Lu.

- Nghién ctru cac app trén dién thoai c6 chirc ning bo phiéu tuong tu.

- Nghién cttu céc cdng cu dé xay dung phan mém.

- Xay dung thir nghiém phan mém, chay thtr va danh gia, chinh sta.

5.2. Phwong phap nghién ciru

- Phuong phéap nghién ctiu ly thuyét: nghién cau vé quy trinh bé phiéu, cac
mau biéu bao c4o bo phiéu tai Trudng Pai hoc Hoa Lu; cac App bo phiéu tuong
tu trén mobile va cac cong cu dé thuc hién.

- Phuwong phap thuc nghiém: xay dung phan mém chay va chinh sta.



NOQI DUNG NGHIEN CUU
CHUONG 1: CO SO LY LUAN CUA PE TAI

1.1. Thue trang cong tac bé phiéu tai Truong Pai hoc Hoa Lur

B6 phiéu kin 12 phuwong phép bo phiéu trong d6 lya chon ciia ngudi bé phiéu
trong mot cudc bau cir hay trung cau dan y duoc giit bi mat va nguoi bo phiéu
khong viét tn cua minh 1&n trén phiéu. Viéc bo phiéu kin giup ngin ngira cac tac
dong bén ngoai anh huong dén nguoi bo phiéu.

Bo phiéu kin 1a phuong phap bo phiéu phi hop véi nhiéu hé thdng bo phiéu
khac nhau. Hinh thirc don gian nhat 1a ding cac manh gidy tring va ngudi bo
phiéu chi viét 1én d6 lya chon caa minh.

Nguoi bo phiéu s& khong cho ai biét sy lya chon cia minh va bo céc 14
phiéu d6 vao trong mot hom kin, hom nay sau d6 s& duoc mo ra dé kiem dém.

Hién nay, mét trong nhitng hinh thac bo phiéu kin thuong gap nhat 12 in
san nhiing 14 phiéu trén d6 6 tén cua cac ung cir vién. Cac diém bo phiéu sé& cung
cap nhitng 14 phiéu nay cho ngudi bo phiéu dé ho bi mat lya chon.

Cong tac bo phiéu tai Truong Pai hoc Hoa Lu thudng dugc sir dung trong
Pai hoi Bang cua Bang uy Truong Pai hoc Hoa Lur, Bai hoi cac Chi bg, Hoi nghi
cuia Hoi dong truong, Pai hoi Cong doan Truong, hdi nghi binh bau cac danh hiéu
thi dua... cach thirc tién hanh thudng duoc thuc hién thanh 02 cip, d6 1a: cap don
vi va cép truong; hinh thic bo phiéu: Pong y/Khéng déng y va Chon X tng cur
vién trong Y ung cu vién (X<=Y).

Duéi day 1a mot mo ta chi tiét vé timg budc trong cdng tac bo phiéu tai
Truong Pai hoc Hoa Lu:

Chuan bi:

- Pham vi tai don vi d6 1a: cac cudc bo phiéu dugc thuc hién trong cac hoi
nghi tai cac don vi (phong, khoa, trung tam, ban).

- Pham vj cap truong d6 1a: cac cudc bo phiéu dugc thuc hién trong cac Dai
hoi, hoi nghi do Truong Pai hoc Hoa Lu t6 chuc.

- X4c dinh danh sach nguoi duoc bau: cin ¢t cac qui dinh, tiéu chi vé cong
tac Pang, cong tac cua Hoi dong trudong, cng tac vé Cong doan trudng va cong
tac vé thi dua khen thuong. Cac don vi, Phong ban chiu trach nhiém tham muu
cho Nha truong cin cir theo qui dinh Iap danh sach nhimg nguoi du diéu kién
dugc dua vao phiéu bau.



- Hinh thac bo phiéu: Bong y/Khong dong y; chon X tang cir vién trong Y
tng ctr vién (X<=Y), truong hop (X=Y) 1a bo phiéu khong cé sb du.

Thuc hién bé phiéu:

- Truong hop hinh thic bo phiéu Bong y/Khong dong y thi trén phiéu thé
hién co cac 6 twong tng dé lra chon dong Y hoic khong dong ¥ va ngudi bo phiéu
tich vao 6 twong tmg dé thé hién y kién bau;

- Truong hop chon X tng ct vién trong Y @ng cir vién thi trén phiéu chi
thé hién danh sach ngudi duoc bau va ngudi bau thuc hién viéc lya chon bang
hinh thirc gach ngang trueong hop minh khdng bo (khéng lua chon) va khéng gach
ngang truong hop minh bo (lua chon).

Kiém phiéu:
- M& hom phiéu: Sau khi két thdc thoi gian bo phiéu, hom phiéu dugoc mé
dudi su gidm sat cua cac bén lién quan.

- Bém phiéu: Cac 14 phiéu duoc dém va kiém tra ¢é dam bao khong cé gian
lan hoac sai sot.

- Ghi nhan két qua: Két qua kiém phiéu duoc ghi lai va cong b.
Cong bd két qua:

- Théng béo két qua bau cu: Két qua bo phiéu duoc cong b theo qui dinh
hoac duoc thong tin chinh thuec.

- Giai quyét khiéu nai: Néu c6 bat ky khiéu nai nao vé qua trinh bo phiéu,
s& duoc xem Xét va giai quyét theo quy dinh.

Luu trit:

- Luu trit hd so: T4t ca cac hd so lién quan dén cudc bo phiéu, bao gém
phiéu bau va bién ban kiém phiéu, duoc luu trit theo quy dinh.

1.2. Phan tich, danh gia vé phan mém &ng dung (App) dé tién hanh bo
phiéu trén cac thiét bi di dong

Viéc str dung cac phan mém ang dung (App) dé tién hanh bo phiéu trén cac
thiét bi di dong hién nay 1a mot xu huéng dang phat trién, mang lai nhiéu lgi ich
nhung ciing d6i mat voi khong it thach thize. Dudi day 1a mot phan tich chi tiét vé
viéc sir dung cac App dé bo phiéu:

Loi ich caa viéc sir dung App dé bé phiéu:

- Tién lot:

+ Tiét kiém thoi gian: Giam thiéu thoi gian cho doi tai cac diém bo phiéu
truyén théng.



+ D& dang tiép can: Cu tri c6 thé bo phiéu tir bat ky dau, chi can c6 két ndi
internet. Diéu nay dac biét hitu ich cho nhitng nguoi song xa dia diém bo phiéu
hoac co lich trinh ban ron.

- Tang cuong su tham gia:

+ Trong thoi dai cdng nghé thong tin ngay nay thi viéc tng dung san pham
cong nghé vén da quen thudc, nén viéc sir dung App dé bo phiéu rat thuan tien.

+ Giam rao can cho ngudi khuyét tat: Gitp ngudi khuyét tat tiép can va
tham gia bo phiéu dé& dang hon.

- Hiéu qua kinh té:

Giam chi phi: Giam chi phi in 4n, van chuyén phiéu bau va thiét 1ap cac
diém bo phiéu truyén théng.

- Cai thién qua trinh kiém phiéu:

Nhanh chéng va chinh xac: Qua trinh kiém phiéu duoc tu dong hda, giam
thiéu sai s6t do con nguoi.

Thach thic va rii ro

- An ninh:

+ Rui ro bao mat: Cac (ng dung bo phiéu can phai d6i mat véi cac nguy co
vé tin cdng mang, gian 1an va bao vé thong tin c& nhan.

+ Pam bao tinh todn ven: Can co céc bién phap dé dam bao rang phiéu bau
khong bi thay d6i hodc gia mao.

- Bao mat va quyén riéng tu:

+ Tinh bi mat: Bam bao rang khong ai c6 thé biét dugc lya chon cia nguoi
b6 phiéu.

+ Quan ly dit liéu ca nhan: Bao vé thong tin ca nhan cua ngudi bo phiéu
khoi viéc bi lam dung hoac ro ri.

- Kha ning tiép can va cong bang:

+ Chénh léch sé hda: Khdng phai ai ciing co truy cap internet hoac thiét bi
di dong, dac biét 1a nguoi gia hodc ngudi séng & ving sau ving xa.

+ HJ trg ki thuat: Cir tri can c6 sy hd tro ki thuat néu gap kho khan trong
viéc stir dung App.

- Tinh hop phép va chap nhan:

Hop phép héa: Can c6 khung phép 1y 16 rang dé céng nhan va diéu chinh
viéc bo phiéu qua App.



Niém tin cdng ching: Cir tri va cac bén lién quan can tin tuéng vao tinh
minh bach va céng bing caa hé thdng bo phiéu qua App.

Két luan

Viéc sir dung App dé tién hanh bo phiéu mang lai nhiéu loi ich tiém ning,
tir su tién loi dén hiéu qua kinh té. Tuy nhién, dé trién khai thanh cong, can phai
giai quyét mot loat cac thach thac lién quan dén an ninh, bao mat, kha nang tiép
can, va tinh hop phép. Su can nhic ky ludng va cac bién phap bao vé thich hop la
can thiét dé dam bao riang hé théng bo phiéu qua App hoat dong mot cach cong
béng, minh bach va dang tin cay.

1.3. Hwéng xay dung phin mém ng dung (App) dé b6 phiéu trén thiét
bi di dong tai Truong Pai hoc Hoa Lw

1.3.1. Chikc niing ciia app bo phiéu trén thiét bi di dong (Mobile)

- Thuc hién céc cudc bo phiéu trong cac hdi nghi, béo céo, téng két...Co 2
hinh thac bo phiéu: Ddong y/Khong dong ¥ va Chon X @ng cir vién trong Y ung
cur vién (X<=Y).

- Thu ky c6 thé thuc hién tao cac cudc bo phiéu va nhap dit liéu danh séach
ng ctr vién, két xuat bién ban két qua bo phiéu (% sé phiéu duoc chon trén tong
s6 phiéu) theo dang mau quy dinh.

- App ¢6 thé Tuu trir két qua 1au dai, khi can c6 thé két xuat di lidu

1.3.2. Pham vi

- Pham vi tai don vi: cac cudc bo phiéu duoc thuc hién trong cac hoi nghi
tai cac don vi (phong, khoa, trung tam, ban).

- Pham vi cép truong: cac cudc bo phiéu duoc thuc hién trong cac Dai hoi,
hoi nghi do Truong Pai hoc Hoa Lu to chic.

1.3.3. Phin quyén

- Lanh dao truong ¢ quyén xem duoc két qua tat ca cac cudc bo phiéu

- Céc cudc bo phiéu dugc thyuc hién tai cac don vi (Phong, Khoa, Trung
tam, Ban), thu ky cua don vi d6 chi xem va két xuat bién ban dugc két qua bo
phiéu cua don vi minh, khong xem duoc két qua ctia don vi khéc.

- C4c cudc bo phiéu duogc thuc hién tean truwdng, thu ky cua cudc bo phiéu
d6 c6 thé xem va két xuat bién ban duoc két qua bo phiéu.



CHUONG 2. PHAN TIiCH THIET KE PHAN MEM

2.1. Phan tich hé thong phin mém

Phan tich hé théng cho mot phan mém bo phiéu trén ang dung (App) bao
gom nhiéu budc dé dam bao hé thdng hoat dong hiéu qua va dap tmg duoc nhu
cau cua ngudi ding [8]. Dudi day 1a mot chi tiét vé cach phan tich mot hé thdng
bo phiéu trén ung dung:

2.1.1. Xac dinh yéu cau

- Yéu cau chirc ning:

+ Pang ky va dang nhap nguoi dung.

+ Tao va quan ly cac cudc bo phiéu.

+ Cho phép ngudoi ding bo phiéu mot cach bao mat.
+ Hién thi két qua bo phiéu theo thoi gian thuec.

+ Quan ly danh sach ng ctr vién va cir tri.

- Yéu cau phi chire niing:

+ Bao mat di liéu.

+ Kha ning mo rong dé hd tro sé luong 1on ngudi dung.
+ Giao dién nguoi ding than thién va dé st dung.

+ Kha ning tich hop véi cac hé thong khac (vi du: hé théng email hoic
SMS dé xac thuc nguoi dung).

2.1.2. Thiét ké kién tric hé thong

- Kién truc Client-Server:

+ Qlient: Ung dung di dong hoic web ma nguoi ding sir dung dé tuong tac
v6i hé thong.

+ Server: Xt ly logic kinh doanh, quan ly dit liéu va xac thuc nguoi dung.

- Co s6 dir ligu:

+ Luu trit théng tin nguoi dung, cudc bo phiéu, phiéu bau va két qua.

+ Sur dung cac hé quan tri co so dir liéu quan hé (RDBMS) hoac NoSQL
tly thudc vao yéu cau hé théng.

2.1.3. Thiét ké giao dién ngudi dung (UI/UX)
Tao wireframes va mockups dé xac dinh ludng ngudi dung.

Dam bao giao dién dé sir dung véi cac husng dan rd rang.
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2.1.4. Pam bio bao mat
- Str dung ma hoa dit liéu dé bao vé thong tin nguoi dung va phiéu bau.

- X&c thue va phan quyén nguoi dung dé dam bao chi nhimg ngudi ¢6 quyén
méi c6 thé truy cap théng tin nhay cam.

- Thyc hién cac bién phap chéng lai tin cong nhu SQL injection, XSS,
CSRF...

2.1.5. Kiém thir hé thong

Kiém thir chitc nang: Pam bao tat ca cac chic nang hoat dong ding nhu
mong doi.

Kiém thir phi chirc ning: Panh gia hiéu suat, kha ning mé rong, va bao mat
cua hé théng.

Kiém thir nguoi ding: Thu thap phan hdi tir ngudi ding thir nghiém dé cai
thién giao dién va trai nghiém nguoi dung.

2.1.6. Trién khai va bao tri

Pua hé théng vao hoat dong trén méi trueong thuc té.

Cung cap tai liéu hudng dan va hd tro nguoi dung.

Theo ddi va stra 16i, cap nhat hé théng dinh ky dé ¢am bao tinh 6n dinh va
an toan.

2.2. Thiét ké hé thong theo hwéng chirc ning
2.2.1. Phén tich chirc niing ciia hé thong
* Pang ky va Dang nhap:

- Cho phép nguoi dung méi tao tai khoan véi thong tin ca nhan nhu tén,
email, s6 dién thoai.

- Cho phép nguoi dung dang nhap bang théng tin x4c thuc (tén ngudi ding
va mat khau).

- Tich hop cac phuong thirc xac thuc bd sung nhu OTP qua email hodc SMS.
* Quan ly tai khoan nguwoi dung:

- Cho phép ngudi dung cap nhat théng tin ca nhan.

- Cung cap chirc ning quén mat khau va dat lai mat khau.

* Tao va Quan Iy cudc bé phiéu:

- Cho phép quan trj vién tao cac cudc bo phiéu méi vai cac chi tiét nhu tiéu
dé, md ta, thoi gian bat dau va két thic.
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- Quan ly danh sach tng cir vién trong mdi cudc bo phiéu.

- Cho phép sira d6i va hay bo cac cudc bo phiéu néu can thiét.

* Tham gia bé phiéu:

- Cung cap giao dién dé nguoi ding xem danh sach cac cudc bo phiéu co san.

- Cho phép ngudi duing tham gia bo phiéu véi quyén bao mat.

- Kiém tra va ngan chan viéc bo phiéu tring lap.

* Xem Két qua bé phiéu:

- Hién thi két qua bo phiéu theo thoi gian thuc véi biéu db va sb liéu théng Ke.

- Cung cp tinh ning loc va sap xép két qua dya trén céc tiéu chi khac nhau.

* Théng bao va nhic nhé:

- Gtri théng bao day cho nguoi ding vé cac cudc bo phiéu sap tai va két qua
mai nhat.

- Cung cap nhic nhé cho nguoi ding chwra tham gia bo phiéu gan dén han.

2.2.2. So' @6 chirc ning

Luu do:

Quan tri vién

Tao/Quan ly
(Tao cudc bo phieu; quan ly ang ctr vién;
thiét 1ap quyén)

v

Cudc bo phiéu

Hién thi Quan ly

\4

Nguoi dung

Bo phiéu
(Bo phiéu; xem thong tin)

v

Két qua bo phiéu

Hinh 2.1. So d6 chirc ning cua hé théng
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Biéu do Use Case (Use Case Diagram) l1a mot cong cu hiru ich dé mé ta cac
chirc ning chinh cia mot hé théng va méi quan hé gitra cac tac nhan (actors) va cac
truong hop st dung (use cases). Dudi day 14 mot md ta vé biéu do Use Case cho
phan mém bo phiéu trén App.

* Céc tac nhan (Actors):
- Nguoi dung (Voter): Ngudi tham gia bo phiéu.

- Quan trj vién (Admin): Nguoi quan ly hé thdng, thiét 1ap cudc bo phiéu va
theo di két qua.

- Hé thdng xac thuc (Authentication System): Hé théng chiu trach nhiém xac
thuc dang nhap va bao mat.

* Cac Use Case chinh:

- Nguoi ding (Voter): Nguoi tham gia bo phiéu.

+ Pang ky tai khoan: Nguoi ding c6 thé dang ky tai khoan mai bang cach
nhap thdng tin can thiét.

+ Pang nhap: Nguoi ding ding nhap vao hé théng dé truy cap cac chic nang
b6 phiéu.

+ Xem danh séch cudc bo phiéu: Nguai ding ¢ thé xem danh sach cac cugc
bo phiéu hién co.

+ Tham gia bo phiéu: Nguoi ding c6 thé chon mét cudc bo phiéu va thyc hién
b6 phiéu.

+ Xem két qua bo phiéu: Nguoi dung cd thé xem két qua caa cudc bo phiéu
(néu dugc phép).

+ Quan ly tai khoan: Nguoi ding c6 thé cap nhat thong tin c4 nhan va thay doi
mat khau.

- Quan tri vién (Admin): Nguoi quan ly hé thong, thiét 1ap cudc bo phiéu va
theo doi két qua.

+ Quan 1y ngudi ding: Quan tri vién cd thé thém, xda, hoic chinh stra théng
tin nguoi dung.

+ Tao cudc bo phiéu: Quan tri vién cd thé tao maéi mot cude bo phiéu, bao
gom dat tiéu dé, mé ta va cac lya chon cho ngudi dung.

+ Quan ly cudc bo phiéu: Quan tri vién cé thé chinh stra hozic xda cac cudc bo
phiéu hién c6. Xem va xuét két qua: Quan tri vién cd thé xem va xuét két qua bo
phiéu ra cac dinh dang khéc nhau.
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* Méi quan hé giira cac Use Case va Actors:

- Nguoi dung (Voter): lién két voi cac Use Case: Dang ky tai khoan, Pang
nhap, Xem danh sach cudc bo phiéu, Tham gia bo phiéu, Xem két qua bo phiéu,
Quan ly tai khoan.

- Quan tri vién (Admin): lién ,két voi cac Use Case: Quan 1y nguoi dung, Tao
cudc bo phicu, Quan ly cuge bo phicu, Xem va xuat ket qua.

- Hé thong xéac thuc (Authentication System): lién két vai cac Use Case: DPang
Ky tai khoan, Bang nhap.

* MO ta vé Biéu dd Use Case:

- Actors: Ngudi dung (Voter); Quan tri vién (Admin); Hé théng xéac thuc
(Authentication System).

- Use Cases: Pang ky tai khoan; Dang nhap; Xem danh sach cudc bo phiéu;
Tham gia bo phiéu; Xem két qua bo phiéu; Quan Iy tai khoan; Quan 1y ngudi ding;
Tao cudc bo phiéu; Quan ly cudc bo phiéu; Xem va xuat két qua.

- Méi quan hé:

+ Nguoi dung < DPang ky tai khoan, Pang nhap, Xem danh sach cuoc bo
phiéu, Tham gia bo phiéu, Xem két qua bo phiéu, Quan ly tai khoan

+ Quan tri vién <> Quan ly ngudi dung, Tao cudc bo phiéu, Quan ly cudc bo
phiéu, Xem va xuat két qua

+ Hé théng xac thuc «— Dang ky tai khoan, Pang nhap

* Biéu do:

Quan ly ngudi dung

dan tri vién (Admin)
Nguai dung (Voter)

Hinh 2.2. Biéu d6 Use Casecua hé thong
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2.2.3. Md ta chi tiét cac chirc ning

* Chirc nang Pang ky (Sign Up):

Muc dich: Ngudi ding méi tao tai khoan dé sir dung phan mém bo phiéu.
- Nhap thodng tin ca nhan:

+ Ho va tén

+ Email/ Sé dién thoai

+ Mat khau

+ Xac nhan mat khau

- X&c thue théng tin: Xac thuc Email/ S dién thoai (bang cach giri ma xac
thuc OTP hoac lién két xac nhan)

- Tao tai khoan:
+ Luu trir thong tin nguoi dung vao co so dir liéu
+ Tao ho so nguoi dung (Profile)

- Hoan tat dang ky: ngudi dung dugc chuyén hudng dén man hinh ding
nhap hoac tryc tiép dang nhap vao tng dung sau khi dang ky thanh cong.

* Chirc nang Pang nhap (Login):

Muc dich: Nguoi dung dang nhap vao tai khoan da tao dé sir dung cac chuc
nang ctia phan mém bo phiéu.

- Nhap thong tin dang nhap:

+ Email/ S6 dién thoai

+ Mat khau

+ Xac thyc thong tin dang nhap:

+ Kiém tra thong tin ngudi ding trong co sé dit liéu

+ X&c nhan mat khau dang

- Bang nhap thanh céng:

+ Chuyén hudng ngudi dung dén trang chinh cua tng dung (Dashboard)

+ Quén mat khau (néu co): tlly chon dé ngudi ding co thé yéu cau khoi
phuc mat khau bang cach guai ma OTP hoic lién két dén email/ sé dién thoai.

* Chire niing xem danh sach cudc bé phiéu:

- Bat dau (Start): Dai dién cho viéc ngudi ding ma ang dung va chon chirc

nang "Xem danh sach cudc bo phiéu".
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- Kiém tra trang thai dang nhap:

(Decision) Pi dang nhap? C6 (Yes): Chuyén dén budc tiép theo; Khong
(No): Yéu cau dang nhap (Return to login screen).

- Truy vén danh s&ch cudc bo phiéu: (Process) Truy van dit liéu tir co s dit liéu.

- Hién thi danh sach cudc bo phiéu: (Display) Hién thi danh sach céac cudc
bo phiéu véi cac tiy chon loc va sap xép.

- Tuong tac voi tiing cudc bo phiéu: (Decision) Ngudi ding nhap vao mot
cudc bo phiéu?

+ C6 (Yes): Hién thi chi tiét cuoc bo phiéu.
+ Khdng (No): Cho tuong tac tiép theo hoic thoat.

- Két thac (End): Nguoi ding c6 thé quay lai giao dién chinh hoic thoét
khoi phan xem danh séch.

* Chirc niing tham gia bé phiéu:

- Bat dau (Start): Pai dién cho viéc nguoi ding chon mot cudc bo phiéu dé
tham gia.

- Kiém tra trang thai dang nhap: (Decision) Pa dang nhap?
+ C6 (Yes): Chuyén dén budc tiép theo.
+ Khdng (No): Yéu cau diang nhap.

- Kiém tra tinh hop 18 ctia cudc bo phiéu: (Decision) Cudc bo phiéu dang
dién ra?

+ C6 (Yes): Chuyén dén budc tiép theo.
+ Khong (No): Hién thi théng bao va ding quy trinh.

- Kiém tra trang thai bo phiéu caa nguoi ding: (Decision) Nguoi dung da
bo phiéu chua?

+ Chua (No): Chuyén dén budc tiép theo.
+ R6i (Yes): Hién thi thong bao di bo phiéu.
- Hién thi giao dién bo phiéu: (Process) Hién thi cac tiy chon bo phiéu.
- X&c nhan lya chon: (Decision) Nguoi dung xac nhan lua chon?
+ C6 (Yes): Chuyén dén budc tiép theo.
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+ Khdng (No): Quay lai giao dién bo phiéu.
- Luu két qua bo phiéu: (Process) Luu két qua bo phiéu vao co sé dit ligu.
- Hién thi thdng béo hoan tat: (Display) Hién thi théng bao bo phiéu thanh cong.

- Két thac (End): Nguoi dung c6 thé quay lai giao dién chinh hoic thoét
ung dung.

* Chire niing xem két qua bé phiéu:

- Bat dau (Start): Nguoi diing chon mét cudc bo phiéu tir danh sach dé xem
két qua.

- Kiém tra trang thai dang nhap: (Decision) Pa ding nhap?

+ C6 (Yes): Chuyén dén budc tiép theo.

+ Khdng (No): Yéu cau diang nhap.

- Kiém tra tinh hop 1¢ cua cudc bo phiéu: (Decision) Cudc bo phiéu da két thic?
+ C6 (Yes): Chuyén dén budc tiép theo.

+ Khdng (No): Hién thi thong béo va dirng quy trinh.

- Kiém tra quyeén truy cap két qua: (Decision) Ngudi ding c6 quyén xem
két qua?

+ C6 (Yes): Chuyén dén budc tiép theo.
+ Khong (No): Hién thi théng bao va ding quy trinh.

- Truy van va hién thi két qua: (Process) Truy van két qua tir co so dir ligu.
(Display) Hién thi két qua (s luong phiéu, ty 1é phan trim, biéu do).

- Tay chon tai xudng hoic chia sé két qua: (Optional) Ngudi dung c6 thé
tai xuéng hoac chia sé két qua.

- Két thac (End): Nguoi dung c6 thé quay lai giao dién chinh hoic thoét
ung dung.

* Chirc nang quan ly tai khoan:
- Bat dau (Start): Ngudi ding chon muc "Quan Iy tai khoan".
- Kiém tra trang thai ding nhap: (Decision) D3 ding nhap?

+ C6 (Yes): Chuyén dén budc tiép theo.
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+ Khdng (No): Yéu cau diang nhap.

- Hién thi giao dién quan ly tai khoan: (Display) Hién thi c4c tiy chon: Cap
nhat théng tin ca nhan, Thay d6i mat khau, Xo6a tai khoan.

- Cap nhat thong tin ca nhan (Néu chon):

+ (Process) Nhap théng tin mai.

+ (Optional) X&c thuc bang mat khau hoic OTP.

+ (Process) Luu thong tin mdi vao co so dit lidu.

+ (Display) Thong bao cap nhat thanh cong.

- Thay do6i mat khau (Néu chon):

+ (Process) Nhap mat khau hién tai va mat khau méi.

+ (Optional) Yéu cau OTP dé x4c nhan.

+ (Process) Cap nhat mat khau méi.

+ (Display) Thong bao thay d6i mat khau thanh cong.

- X06a tai khoan (Néu chon):

+ (Process) Y&u cau xac nhan bang mat khau hoic OTP.

+ (Process) Xoa tai khoan khoi co s¢ dir liéu.

+ (Display) Thong bao tai khoan da duoc xoa.

- Két thiic (End): Ngudi dung quay lai man hinh chinh hozc thoat eng dung.

* Chirc ndng quan ly nguwoi dung:

Cung cap cho quan tri vién hé thong kha ning quan 1y nguoi ding cua (ng
dung bo phiéu, bao gém viéc tao, chinh sira, x6a va quan ly quyén truy cap cua
ngudi dung.

- Bat dau (Start): Quan trj vién chon muc "Quan 1y ngudi ding'”.

- Xéc thuc quyén quan tri: (Decision) Ngudi ding c6 quyén quan tri khong?

+ C6 (Yes): Chuyén dén budc tiép theo.

+ Khong (No): Hién thi théng bao 13i va dirng quy trinh.

- Hién thi danh sach nguoi dung: (Process) Truy van va hién thi danh séch

nguoi dung.
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- Tuy chon quan ly nguoi dung: (Decision) Chon mét trong cac hanh dong
sau: Tao, Chinh sira, X6a, Thay doi quyén.

- Tao ngudi dung méi (Néu chon):

+ (Process) Nhap thong tin nguoi dung mai va luu vao co so dir liéu.

+ (Display) Théng bao tao nguoi dung thanh cong.

- Chinh stra thong tin ngudi dung (Néu chon):

+ (Process) Cap nhat thong tin nguoi dung va Iuu vao co sé di liu.

+ (Display) Thong bao cap nhat thanh cong.

- X6a nguoi dung (Néu chon):

+ (Process) Xac nhan xoa va thuc hién thao tac xo6a trong co s¢ dir ligu.
+ (Display) Thong bao xda thanh céng.

- Thay d6i quyén cua ngudi ding (Néu chon):

+ (Process) Cap nhat quyén truy cap cia ngudi ding va luu vao co sé dit liéu.
+ (Display) Thong bao cap nhat thanh cong.

- Két thic (End): Quan tri vién quay lai giao dién chinh hoac thoat ing dung.
* Chike ning tao cudc bé phiéu:

Cho phép ngudi dung (thudng 12 quan trj vién hodc ngudi co quyén) tao
maot cudc bo phiéu méi trén tng dung, bao gom viéc nhap théng tin chi tiét, thiét
lap thoi gian va lya chon tly chon bo phiéu.

- Bat dau (Start): Nguoi ding chon muc "Tao cudc bo phiéu”.

- X&c thuc quyén tao cudc bo phiéu: (Decision) Nguoi dung c6 quyén tao
cudc bo phiéu khong?

+ C6 (Yes): Chuyén dén budc tiép theo.
+ Khdng (No): Hién thi thdng béo 15i va dirng quy trinh.

- Nhap théng tin cudc bo phiéu: (Process) Nhap tiéu d&, md ta, ngay bat
dau/két thac, cac tiy chon bo phiéu, va cac cai dat khéc.

- Céu hinh cai dat nang cao (Néu co): (Process) Thiét 1ap ché d6 an danh,
gidi han sé 1an bo phiéu, cai dat quyén truy cap.
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- X4c nhan va luu cudc bo phiéu: (Decision) Thong tin di hop 18 chwa?
+ C6 (Yes): Luu vao co so dir liéu va hién thi thdng bao thanh cong.
+ Khéng (No): Hién thi théng bao 13i y&u cau stra ddi.

- Quan Iy cudc bo phiéu (Néu can): (Optional) Chinh stra cudc bo phiéu,
Xda cudc bo phiéu truge khi né bit dau.

- Két thiic (End): Nguoi ding c6 thé quay lai giao dién chinh hoic tiép tuc
quan ly cac cudc bo phiéu khac.

Chikc ning quan ly cudc bé phiéu:

Cho phép quan tri vién hoic nguoi ¢ quyén quan ly cac cudc bo phiéu trén
tng dung, bao gom viéc chinh stra, Xda, theo di va két thiic cac cudc bo phiéu.

- B4t dau (Start): Quan tri vién chon muc "Quan Iy cudc bo phiéu".

- Xéc thuc quyén quan tri: (Decision) Ngudi dung c6 quyén quan tri khdng?
+ C6 (Yes): Chuyén dén budc tiép theo.

+ Khdng (No): Hién thi thong béo 15i va ding quy trinh.

- Hién thi danh séch cudc bo phiéu: (Process) Truy van va hién thi danh
s&ch cudc bo phiéu.

- Ty chon quan ly cudc bé phiéu:

Decision) Chon mot trong cac hanh dong sau: Chinh stra, X06a, Theo ddi
tién trinh, Két thic cudc bo phiéu.

- Chinh stra thdng tin cudc bo phiéu (Néu chon):

+ (Process) Chinh stra thdng tin va luu vao co s¢ dir liéu.

+ (Display) Thong bao cap nhat thanh cong.

- X6a cudc bo phiéu (Néu chon):

+ (Process) Xac nhan xoa va thuc hién thao tac xo6a trong co s¢ dir ligu.
+ (Display) Thong bao xo6a thanh cong.

- Theo dbi tién trinh cudc bo phiéu (Néu chon): (Process) Hién thi s6 luong
ngudi tham gia, ty 1¢ lya chon, va sé phiéu da bo.

- Két thuc cudc bo phiéu tha cong (Néu chon):

19



+ (Process) Xac nhan két thic va hé théng thuc hién két thic cudc bo phiéu.
+ (Display) Thong bao két thic thanh cong.

- Két thic (End): Quan tri vién quay lai giao dién chinh hoic tiép tuc quan
ly cac cudc bo phiéu khéc.

* Chirc niing xem va xuit két qua

Cho phép ngudi ding xem két qua caa cudc bo phiéu va xuat két qua nay
ra dinh dang file (nhu PDF, CSV) d¢ luu trit hoic chia sé.

- Bat dau (Start): Ngudi ding chon muc "Xem két qua" tir giao dién chinh.
- Chon cudc bo phiéu can xem két qua:

+ (Process) Hién thi danh sach cac cudc bo phiéu.

+ (Decision) Nguoi dung chon cudc bo phiéu can xem két qua.

- Kiém tra quyén truy cap két qua: (Decision) Ngudi ding c6 quyén xem
két qua khdng?

+ C6 (Yes): Chuyén dén budc tiép theo.
+ Khdng (No): Hién thi thong béo 15i va ding quy trinh.

- Hién thi két qua cudc bo phiéu: (Process) Truy van va hién thi két qua
cudc bo phiéu.

- Chon tly chon xuét két qua: (Decision) Nguoi ding chon dinh dang file
dé xuat két qua (PDF, CSV, Excel, v.v.).

- X&c nhan va thyc hién xuat két qua:

+ (Process) Hé théng yéu cau xac nhan, tao file va cho phép tai xudng.

+ (Display) Thong bao xuét két qua thanh cong.

- Két thiic (End): Nguoi dung quay lai giao dién chinh hoac tiép tuc xem
va xuat két qua cua cac cudc bo phiéu khac.

2.3. Thiét ké Co sé dix liéu

Thiét ké co so dit lieu (Database Design) caia phan mém bo phiéu chay trén
thiét bi di dong (App) la mot phan quan trong dé dam bao rang hé thdng co thé
quan ly dix liéu hiéu qua va hd trg cac chirc niang nhu dang ky, bo phiéu, quan ly

20



cudc bo phiéu va xem két qua. Dudi ddy 1a mot mo hinh co s& dit liéu dé xuat cho
phan mém bo phiéu nay:

2.3.1. Cac Bang (table) ciia hé thong
a) Bang *Users' (Ngwoi dung)

Chtra thdng tin vé tat ca nguoi dung trong hé théng, bao gdm quan tri vién
va ngudi tham gia binh thuong.

- **yser id** (PK): Khoa chinh, dinh danh duy nhat cho mdi ngudi ding.

- **ysername**: Tén dang nhap cua nguoi dung.

- **password_hash**: Mat khau cua ngudi dung duoc ma hoa.

- **fullname_user**: Ho va tén nguoi dung

- **email**: Email ctia nguoi dung.

- **role**: Vai tro cua nguoi dung (admin, user).

- **created_at**: Thoi gian tao tai khoan.

- **ypdated_at**: Thoi gian cap nhat lan cudi.

b) Bang “Polls’ (Cudc bé phiéu)

Chtra thdng tin vé cac cudc bo phiéu ma nguoi dung cé thé tham gia.

- poll_id (PK): Khoéa chinh, dinh danh duy nhat cho mdi cudc bé phiéu.

- title: Tiéu dé cua cudc bo phiéu.

- description: M0 ta chi tiét vé cudc bo phiéu.

- user_id (FK): Khoa ngoai tham chiéu dén user_id trong bang Users (nguoi tao).

- start_date: Ngay bat dau cua cudc bo phiéu.

- end_date: Ngay két thic cua cudc bo phiéu.

- status: Trang thai caa cudc bo phiéu (chua bat dau, dang dién ra, da két thic).

- poll_type: Loai cudc bo phiéu (yes_no hoac choose_x_from_y).

- max_selections: S6 lugng lra chon t6i da (chi 4p dung cho cudc bo phiéu
choose_x_from_y).

- is_public: Quan Iy c4c cudc bo phiéu cong khai va riéng tu.

- visibility: Quy dinh ai c6 thé xem cudc bo phiéu (vi du: public, private,
nhom nguoi dung cu thé).

- created_at: Thoi gian tao cudc bo phiéu.

- updated_at: Thoi gian cap nhat 1an cudi.

c) Bang ‘Candidate’ (Ung cir vién)

- candidate_id (PK): Khoa chinh, dinh danh duy nhat cho mdi két qua.

- fullname_user: Ho va tén tng vién.

- birthday: Ngay sinh &ng vién.

- picture: Luu trit duwong dan URL cua anh ang vién

- description: M0 ta vé tng vién
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- work_unit: don vi cng tac. ‘ ,

- updated_at: Thoi gian cap nhat lan cuoi.

d) Bang "Votes™ (Bé phiéu)

Chtra thdng tin vé cac phiéu bau cia ngudi dung. ,

- **yote_id** (PK): Khoa chinh, dinh danh duy nhat cho mdi phiéu bau.

- **ser_id** (FK): Khoa ngoai tham chiéu dén “user_id" trong bang “Users’.

- **option_id** (FK): Khéa ngoai tham chiéu dén “option_id" trong bang “Options”.

- **yoted_at**: Thoi gian nguoi dung bo phiéu.

- status: int

e) Bang ‘polls_candidate’

- poll candidate id (PK): Khoa chinh, dinh danh duy nhat cho mdi két qua.

- candidate_id (FK): int

- poll_id (FK): int

- **created at**: Thoi gian tao lua chon.

- **ypdated_at**: Thoi gian cap nhat 1an cudi.

f) Bang "Options™ (Céac lwa chon)

Chtra thdng tin vé cac lya chon trong mdi cudc bo phiéu.

- **option_id** (PK): Khoa chinh, dinh danh duy nhat cho mdi lya chon.

- ** option_description: varchar (md ta vé vsy lya hon)

- ** option_decision: int

- **poll_candidate_id (FK): int

- **created_at™*: Thoi gian tao lya chon.

- **ypdated_at**: Thoi gian cap nhat lan cudi.

g) Bang “User_Permissions’ (Quyén ciia nguwoi dung)

Chura thong tin vé cac quyén cua timg nguoi ding (danh cho hé théng cé
phan quyén phuc tap hon).

- **yser_jd** (FK): Khoa ngoai tham chiéu dén “user_id" trong bang “Users’.

- **permission**: Tén quyén (vi du: tao cudc bo phiéu, xem két qua).

- **granted_by**: Theo ddi ngudi di cip quyén cho ngudi dung.

- **created_at**: Thoi gian cap quyen.

- **ypdated_at**: Thoi gian cap nhat lan cudi.

2.3.2. M ta mdi quan hé giira cic Bang

Duéi day 1a mo ta chi tiét vé quan hé gita cc bang trong co s¢ dit lidu
voting_hluv:
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a) Bang Users:

Users 1a bang luu thong tin tat ca ngudi ding trong hé thong, bao gom ca
quan tri vién va nguoi dung thong thuong. Bang nay két nbi voi mot sé bang khac
thdng qua khoa ngoai user_id.

b) Bang Polls:
Bang Polls luu thong tin cac cudc bé phiéu.

Quan hé: C6 mot-nhiéu vai Users thong qua user_id, nghia 13 mdi cudc bo
phiéu do mot nguoi dung (admin hoic user) tao ra, nhung mot ngudi ding co thé
tao ra nhiéu cudc bo phicu.

¢) Bang Candidate:

Bang Candidate chira thdng tin vé c4c tng vién trong cudc bo phiéu.
Quan hé: Nhiéu-nhiéu véi Polls thdng qua bang trung gian polls_candidate.
d) Bang Votes:

Bang Votes luu thong tin vé tirng phiéu bau ma ngudi dung thyc hién trong
cac cudc b phiéu.

Quan hé:

- Mét-nhiéu véi Users thong qua user id, nghia 1a mdi ngudi dung c6 thé
bo nhiéu phiéu.

- Mét-nhiéu vai Options théng qua option_id, cho biét mdi phiéu s& cd mot
lua chon tir bang Options.

e) Bang Polls_candidate:

Pay 1a bang trung gian, thé hién quan hé Nhiéu-nhiéu giita bang Polls va
Candidate. Mot cudc bo phiéu c6 thé cé nhiéu (g ctr vién va mot &ng ¢t vién cé
thé tham gia nhiéu cudc bo phiéu khac nhau.

Quan hé:

- Mét-nhiéu véi Polls thdng qua poll_id.

- Mét-nhiéu véi Candidate théng qua candidate_id.

f) Bang Options:

Béng Options luu cac lwa chon ma nguoi dung cé thé chon trong mdi cudc
bo phieéu.

Quan hé:

- Mbét-nhiéu véi polls_candidate qua poll_candidate id, tac 1a mdi
poll_candidate_id cd thé c6 nhiéu lya chon khac nhau trong cudc bo phiéu.
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- Mét-nhiéu véi Votes qua option_id, cho phép luu lai cac phiéu bau cua
ngudi dung dua trén cac lua chon nay.

g) Bang User_Permissions:

Bang User Permissions luu cac quyén cua ngudi ding, cho phép phan
guyén nang cao trong hé théng.

Quan hé: Mat-nhiéu véi Users qua user_id, mdi ngudi dung cé thé duogc
cap nhiéu quyen khac nhau.

2.3.3. M6 hinh ERD (Entity-Relationship Diagram)

M6 hinh CSDL duéi dang md hinh ERD véi c4c bang va mdi quan hé nhu sau:

a) Quan hé giira cac bang:

- Users - Polls:

Quan hé 1-n: Mot nguoi ding (Users) c6 thé tao nhiéu cudc bo phiéu (Polls).
Khoéa ngoai user_id trong bang Polls tham chiéu dén user_id trong bang Users.

- Users - Votes:

Quan hé 1-n: Mot nguoi ding c6 thé bo nhiéu phiéu (Votes). Khda ngoai
user_id trong bang Votes tham chiéu dén user_id trong bang Users.

- Users - User_Permissions:

Quan hé 1-n: Mot nguoi ding c6 thé duoc gan nhiéu quyén
(User_Permissions). Khoa ngoai user_id trong bang User Permissions tham
chiéu dén user_id trong bang Users.

- Polls - polls_candidate:

Quan hé 1-n: Mot cudc bo phiéu ¢ thé c6 nhiéu tng vién théng qua bang
trung gian polls_candidate. Khéa ngoai poll_id trong bang polls_candidate tham
chiéu dén poll_id trong bang Polls.

- Candidate - polls_candidate:

Quan hé 1-n: Mot ang vién cd thé tham gia nhiéu cudc bo phiéu théng qua
bang polls_candidate. Khda ngoai candidate_id trong bang polls_candidate tham
chiéu dén candidate_id trong bang Candidate.

- Polls_candidate - Options:

Quan hé 1-n: Mdi két hop giita cudc bo phiéu va ang vién trong bang
polls_candidate c6 thé c6 nhiéu lva chon (Options) twong tng. Khoa ngoai
poll_candidate id trong bang Options tham chiéu dén poll_candidate id trong
bang polls_candidate.

- Options - Votes:
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Quan hé 1-n: Mdi lya chon trong mot cudc bo phiéu c6 thé nhan nhiéu phiéu
(Votes). Khda ngoai option_id trong bang Votes tham chiéu dén option_id trong
bang Options.

b) M6 hinh ERD c6 thé dwec gian lwge nhw sau:

Users --- (1-n) --- Polls

Users --- (1-n) --- Votes

Users --- (1-n) --- User_Permissions

Polls --- (1-n) --- Polls_candidate --- (n-1) --- Candidate

polls_candidate --- (1-n) --- Options

Options --- (1-n) --- Votes

2.4. Cac cong cu xay dung hé thong phan mém

2.4.1. H¢ quan tri co s& dir liéu MySQL [7],[10]

MySQL la mot hé quan tri co so dir ligu quan hé (RDBMS - Relational
Database Management System) ma nguén ma phd bién nhat hién nay. Puoc phéat
trién bai cong ty MySQL AB vao nam 1995, MySQL da tro thanh mét trong
nhirng céng cu co so dit liéu dugc st dung rong réi trong cac tng dung web, nho
tinh hiéu qua, dé sir dung, va hiéu suat cao.

Céc ddc diém chinh caa MySQL:

- M nguon ma: MySQL 1a phan mém ma ngudn ma, cho phép nguoi ding
tu do st dung, chinh sira va phan phéi lai dudi cac gidy phép GPL (GNU General
Public License).

- Hiéu suat cao: MySQL duoc tdi uu hoa dé xir Iy cac tac vu doc va ghi voi
tbc do cao, phi hop voi cac tng dung yéu cau truy van dit liéu 16n va can tinh
toan phuc tap.

- Tinh m& rong: MySQL hd tro cac bang dit liéu 16n, ¢6 thé chira hang triéu
ban ghi va cung cip cac céng cu manh m& dé quan ly va téi uu héa co sé dit liéu.

- H& tro nhiéu nén tang: MySQL c¢6 thé chay trén nhiéu hé diéu hanh khac
nhau, bao gém Windows, Linux, macOS va Unix. Diéu nay lam cho MySQL tré
thanh mot lwa chon linh hoat cho cac nha phat trién.

- Ngbn ngit truy van: MySQL st dung SQL (Structured Query Language)
lam ngdn ngit truy van chinh, mot chuan cong nghiép pho bién trong quan 1y co
so dir liéu.
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- Bao mat cao: MySQL cung cap nhiéu 16p bao mat, bao gébm xac thuc
nguoi ding, quyén han truy cap chi tiét, va ma hoa dir lidu, gitp bao vé dir lidu
trugc cac mdi de doa an ninh.

- H tro cho céc tinh ning nang cao: MySQL cung cép céc tinh nang nhu
luu trir giao dich (transactional storage), chi muc toan van (full-text indexing) va
replication, hé tro kha niang du phong va mé rong.

- Ung dung cia MySQL: MySQL thuong dugc sir dung trong cac tng dung
web nhu trang web thuong mai dién tt, hé thong quan ly noi dung (CMS) nhu
WordPress, Joomla, Drupal, va cic nén tang quan 1y co s& dir lidu cho céc dich
vu l6n nhu Facebook, Twitter, va YouTube.

2.4.2. Ngon ngir 13p trinh API (Application Programming Interface) -
Laravel [5]

API (Application Programming Interface) chinh la phuong thic trung gian
két ndi cac ung dung va thu vién khac nhau. N6 cung cap kha ning truy xuat dén
mat tap cac ham hay dung, tir d6 co thé trao d6i dix liéu gitra cac (tng dung.

Laravel 1a mot framework PHP ma ngudn mé, dugce thiét ké dé phat trién
cac (g dung web theo kién tric MVC (Model-View-Controller). Laravel noi
tiéng voi ch phap dep, dé doc va cung cap nhiéu tinh ning manh mé giup ting
nang suat cho cac nha phat trién.

Sau day 1a mot sé dic diém noi bat caa Laravel:

- Kién tric MVC: Model-View-Controller (MVC): Laravel tuan theo mé
hinh MVC, gilp tach biét logic tng dung (Model) khoi giao dién nguoi dung
(View) va ludng diéu khién (Controller). Biéu nay 1am cho ma nguon dé dang bao
tri va mo rong.

- Routing: Laravel cung cap hé thong dinh tuyén manh mé, cho phép dinh
nghia cac route cho ung dung maot cach dé dang va linh hoat.

- Middleware: Laravel hd trg middleware, cho phép xu Iy cac yéu cau

HTTP trude khi chung dén controller, giip quan Iy cac tc vu nhu xac thuc,
logging va kiém soét truy cap.

- Blade Template Engine: Laravel di kém véi Blade, mot cong cu template
manh mg¢ va linh hoat, cho phép tai sit dung md HTML va tich hop logic PHP mét
cach dé dang.

- Eloquent ORM: Hé théng ORM cua Laravel, Eloquent, cung cap céch tiép
can don gian va manh mé& dé tuong tac véi co so dit lieu. N6 cho phép sir dung
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cac class PHP dé thao tac véi cac bang trong co s& dit liéu, hd tro cac méi quan
hé phuc tap giira cac bang mot cach dé dang.

- Artisan CLI: Laravel cung cip mot céng cu dong lénh tén 1a Artisan, cho
phép thuc hién nhiéu tac vu phat trién nhu tao code boilerplate, di chuyén co s&
dir liéu va chay céc script.

- Tich hop hé théng kiém thu: Laravel tich hop cac cong cu kiém thir gidp
dé dang viét va chay céc bai kiém tra don vi (unit tests) va kiém thu tinh ning
(feature tests) dé dam bao ung dung hoat dong chinh xéc.

- Queueing: Laravel hd tro hé thdng queue, gilp quan ly cac tac vu nén
(background tasks) mot cach hiéu qua.

- Events va Broadcasting: Laravel c6 co ché xt ly sy kién va broadcasting,
cho phép xay dung céc tng dung thoi gian thuc mot cach dé dang.

- API: Laravel cung cip c4c cong cu va thu vién hd tro viéc xay dung API
RESTful mot cach nhanh chdng va dé dang.

- Laravel c6 mot cong dong 16n va hé sinh thai phong pht véi nhiéu goi mo
rong, gilp giam bét cong suc phat trién va ting tinh ning cta tng dung.

2.4.3. Ngon ngir 1ap trinh Flutter [4]

Flutter khong phai l1a mot ngon ngi 1ap trinh ma la mot framework phat
trién ung dung ma ngudn mé duoc phat trién boi Google. Flutter cho phép xay
dung cac tng dung di dong, web va desktop tir mot ma ngudn duy nhat.

Nhimg diém ndi bat cua Flutter:

- Dart: Flutter str dung ngbn ngit lap trinh Dart, ciing duoc phét trién boi
Google. Dart 1a mot ngdn ngir huéng dbi twong, véi ci phap tuong tu nhu
JavaScript va Java. N6 duoc thiét ké dé gidp phat trién ung dung dé dang va hiéu
qua hon.

- Giao dién nguoi dung tuy chinh:

+ Widget-based Architecture: Flutter str dung hé thong widget dé xay dung
giao dién nguoi ding. Moi thir trong Flutter déu 12 widget, tir c4c thanh phan giao
dién co ban nhu nat bam va vin ban dén céac thanh phan phuc tap hon nhu danh
sach va ludi.

+ Hot Reload: Flutter hd trg tinh ning hot reload, cho phép xem ngay 13p
tie cac thay doi trong ma nguon ma khong can phai khai dong lai tng dung, gidp
tang td¢ qué trinh phat trién.
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- Hiéu suét cao:

Native Compilation: Flutter bién dich m& nguén Dart thanh ma may géc,
cho phép ung dung chay truc tiép trén cac nén tang ma khong can qua cac 16p
chuyén doi. Biéu nay gidp cai thién hiéu suat va toc do cua tng dung.

- Phong céch thiét ké:

Material Design va Cupertino: Flutter hd tro hai phong cach thiét ké chinh:
Material Design (danh cho cac ung dung Android) va Cupertino (danh cho cac
tng dung i0S). Piéu nay cho phép tao ra cac tng dung c6 giao dién dong nhat
Vvéi cac hé diéu hanh ma ching chay trén do.

- Két ndi voi cac API va dich vu:

Plugin va Packages: Flutter c6 mét hé sinh thai phong pht véi nhiéu plugin
va packages, cho phép dé dang tich hop véi cac API va dich vy bén ngoai nhu co
s¢ dir liéu, dich vu web, va cac dich vu dam may.

HG tro da nén tang:

Mobile, Web va Desktop: V&i Flutter ¢ thé phat trién tng dung cho ca nén
tang di dong (i0S va Android), web, va desktop (Windows, macOS, va Linux) tir
cling mdt co s& Ma nguon.

- Cong dong va tai lieu: Flutter c6 mot cong dong ngudi ding va nha phét
trién 16n va nang dong, cling vai tai liéu phong pht va nhiéu tai nguyén hoc tap,
gitp d& dang tim kiém su hd tro va hoc héi.
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CHUONG 3. XAY DUNG PHAN MEM

3.1. Xy dung hé thong Co sé dir liéu
3.1.1. Tao cic bang co s& dir li¢u trén h¢ quan tri co sé dir liéu MySQL [7], [9],[10]
Tén co so dir liéu cua hé théng: voting_hluv
a) Tao cac Bang co sé sé dir liéu:
(1) Bang ‘Users' (Nguoi dung), tao bang bang cau Iénh nhu sau:
CREATE TABLE Users (
user_id INT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL UNIQUE,
password_hash VARCHAR(255) NOT NULL,
fullname_user VARCHAR(100),
email VARCHAR(100) UNIQUE,
role ENUM('admin’, 'user’) NOT NULL,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP );

(2) Bang "User_Permissions’ (Quyén ciia ngwoi dung)
CREATE TABLE User_Permissions (
user_id INT,
permission VARCHAR(100),
granted by INT,
created at TIMESTAMP DEFAULT CURRENT _TIMESTAMP,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP,

PRIMARY KEY (user_id, permission),

FOREIGN KEY (user_id) REFERENCES Users(user_id) ON
DELETE CASCADE,

FOREIGN KEY (granted_by) REFERENCES Users(user_id) ON
DELETE SET NULL );
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(3) Bang "Polls™ (Cudc bé phiéu)
CREATE TABLE Polls (
poll_id INT AUTO_INCREMENT PRIMARY KEY,
title VARCHAR(255) NOT NULL,
description TEXT,
user_id INT,
start_date DATE,
end_date DATE,

status ENUM('chua bat dau', 'dang dién ra', 'dd két thac) NOT
NULL,

poll_type ENUM('yes_no', ‘choose_x_from_y") NOT NULL,

max_selections INT DEFAULT 1,

is_public BOOLEAN DEFAULT 1,

visibility ENUM('public’, 'private’, 'specific_group’) DEFAULT
‘public’,

created at TIMESTAMP DEFAULT CURRENT _TIMESTAMP,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP,

FOREIGN KEY (user_id) REFERENCES Users(user id) ON
DELETE CASCADE);

(4) Bang ‘Candidate’ (Ung cir vién)
CREATE TABLE Candidate (
candidate_id INT AUTO_INCREMENT PRIMARY KEY,
fullname_user VARCHAR(100) NOT NULL,
birthday DATE,
picture VARCHAR(255),
description TEXT,
work_unit VARCHAR(100),

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP) ;
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(5) Bang ‘Polls_candidate’
CREATE TABLE polls_candidate (
poll_candidate_id INT AUTO _INCREMENT PRIMARY KEY,
candidate_id INT,
poll_id INT,
created at TIMESTAMP DEFAULT CURRENT _TIMESTAMP,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP,

FOREIGN KEY (candidate_id) REFERENCES
Candidate(candidate_id) ON DELETE CASCADE,

FOREIGN KEY (poll_id) REFERENCES Polls(poll_id) ON
DELETE CASCADE) ;

(6) Bang "Options™ (Céac lwa chon)
CREATE TABLE Options (
option_id INT AUTO_INCREMENT PRIMARY KEY,
option_description VARCHAR(255),
option_decision INT,
poll_candidate id INT,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
ON UPDATE CURRENT_TIMESTAMP,

FOREIGN KEY (poll_candidate_id) REFERENCES
polls_candidate(poll_candidate _id) ON DELETE CASCADE) ;

(7) Bang "Votes' (Bé phiéu)
CREATE TABLE Votes (
vote id INT AUTO_INCREMENT PRIMARY KEY,
user_id INT,
option_id INT,
voted at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
status INT DEFAULT 1,
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FOREIGN KEY (user_id) REFERENCES Users(user_id) ON

DELETE CASCADE,
FOREIGN KEY (option_id) REFERENCES Options(option_id) ON
DELETE CASCADE);

b) Tao cac trigger dé tw dong hoa cong viéc
(1) Cap nhat sé lugng phiéu bau cho ting tng ctr vién

BEGIN
UPDATE poll_candidates
SET vote _count =vote count + 1
WHERE id = NEW.id;

END

(2) Cap nhat bang option sau khi c6 thong tin dwgc insert trong cong
poll_candidate

BEGIN
INSERT INTO  options  (option_id,  option_description,
option_decision, poll_candidate _id, created_at, updated_at)
VALUES (
NEW.id,
CONCAT('Lya chon cho cudc bau ctr ', NEW.poll_id, ' va tng cir
vién', NEW.candidate id),
1
NEW.id,
CURRENT_TIMESTAMP(),
CURRENT_TIMESTAMP()
);
END
(3). Kiém tra trang thai cuoc bau cur trude khi bo phiéu
BEGIN
DECLARE poll_status VARCHAR(255);

-- Assuming the Votes table has a column named poll_id
SELECT status INTO poll_status
FROM Polls
WHERE id = NEW.id;
IF poll_status !='dang dién ra' THEN
SIGNAL SQLSTATE '45000'
SET MESSAGE_TEXT ="Cudc bo phiéu nay da két thiic hodc chua
bat dau.";
END IF;
END
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c). Tao cac bang ao dé hién thi di liéu

(1) View hién thi théng tin vé mot candidate

BEGIN

SELECT
c.id,
c.fullname_user,
c.birthday,
c.picture,
c.description,
c.work_unit,
p.title AS poll _title,
p.start_date AS poll_start_date,
p.end_date AS poll_end date,
COUNT(v.id) AS vote count

FROM
candidates c
LEFT JOIN poll_candidates pc ON c.id = pc.candidate_id
LEFT JOIN polls p ON pc.poll_id = p.id
LEFT JOIN options o0 ON pc.id = o.poll_candidate_id
LEFT JOIN votes v ON o.option_id = v.option_id

WHERE
pc.poll_id = poll_id

GROUP BY
c.id, p.id;

END

(2) Bang hién thi két qua

select p.'id> AS ‘“poll_id’, "p’.titles AS ‘poll title’,’c’.'id> AS
“candidate_id", ¢". fullname_user” AS “candidate_name, count("v'.'id")
AS “vote _count’, p’. start_date” AS “poll_start date’, p’.'end_date” AS
“poll_end_date” from (((Cvotedb™. polls P join
“votedb . poll_candidates ‘pc’ on('p.'id- = “pc’.poll_id")) join
“votedb . candidates” "¢ on("pc’. candidate_id" = ‘c’.’id")) left join
“votedb™. options™ "0” on("pc’.'id” = "o . poll_candidate_id")) left join
“votedb."votes 'v- on(‘o’. option_id" = "v . option_id")) group by
pid, p L title’, ctLid, ¢ fullname_user”, p . start_date’, p."end_da
te” order by 'p’."id",count("v'."id") desc
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3.1.2. Mo hinh ERD (Entity-Relationship Diagram) véi bang dir li¢u &
trén va moi quan hé giira chiing [6]

polls_candidate X
option_id: in: — pollcandidate_id: int ki
option_description varch... / candidate_id:int - /- candidate_id:int
option_decision: int pollid: in fullname_user: varcha 100

birthday: o
picture: war

poll_candidate_id: int
created_at im
updated_at: timestamp

created at 4
updated_at: ti

S pollid:int
title:varchar(2s 5)

vote_id:int

descrinti
user_id: int ESCI'.Ipt!D
i — user_id: int
aption_id: int
ted at fimestar | start_ date - dat=
WO bmestamp
o end_date:date
status: int
status: £ U
poll_type: enum

max_selections: int

is_public: Gryintl)
wisibrility: = o

user_permissions

user_jd: int

user_id: int
username: var T
permission:
granted _by:
created_at @
updated_at: timestamp

password_has|

role: enur
created_at fimestamp
updated_at: timestamp

Hinh 3. 1. M6 hinh co s& dit liéu “voting_hluv” duéi dang ERD
3.2. X4y dung cac ing dung bang Laravel [5]
Buwéc 1: Thiét 1ap méi trwong Laravel gom:

(1) Cai dat Laravel (composer create-project laravel/laravel vote_app)

(2) Cau hinh co sé dit liéu qua Iénh nhu sau:

php artisan make:model User -m

php artisan make:model Poll -m

php artisan make:model Candidate -m

php artisan make:model Vote -m

php artisan make:model PollCandidate -m

php artisan make:model Option -m

php artisan make:model UserPermission -m;

(3) Tao cac controller cho API backend:

php artisan make:controller UserController

php artisan make:controller PollController
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php artisan make:controller VVoteController

php artisan make:controller OptionController

php artisan make:controller AuthController

php artisan make:controller CandidateController

php artisan make:controller ElectionResultsController

php artisan make:controller HomeController

php artisan make:controller PollCandidateController

php artisan make:controller VVoterController
Buwéc 2: Xac dinh cac route API trong file routes/web.php gom:

(1) Binh nghia route cho UserController:

use App\Http\Controllers\UserController;

Route::prefix(‘users’)->group(function () {

Route::get(/', [UserController::class, 'index']); // Lay danh sach tat
ca nguoi dung

Route::post('/', [UserController::class, 'store); // Tao nguoi dung mai

Route::get(/{id}, [UserController::class, 'show']); // Xem chi tiét
mot nguoi dung

Route::put(‘/{id}', [UserController::class, 'update]); // Cap nhat
thong tin ngudi dung

Route::delete('/{id}', [UserController::class, 'destroy']); / X6a nguoi dung
b);

(2) Binh nghia route cho PollController:

use App\Http\Controllers\PollController;
Route::prefix(‘polls’)->group(function () {

Route::get(/, [PollController::class, ‘index]); // Lay danh sach céac
cudc bo phiéu

Route::post('/", [PollController::class, ‘store']); // Tao cudc bo phiéu mai

Route::get(/{id}', [PollController::class, 'show']); // Xem chi tiét
cudc bo phiéu

Route::put('/{id}', [PollController::class, 'update]); // Cap nhat cudc
bo phiéu
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Route::delete('/{id}', [PollController::class, 'destroy']); // Xba cudc
bo phicu

bk

(3) Binh nghia route cho VoteController:

use App\Http\Controllers\VVoteController;

Route::prefix(‘votes')->group(function () {

Route::get(/, [VoteController::class, 'index]); // Ly danh sach céc
phiéu bau

Route::post(/', [VoteController::class, 'store]); // Tao phiéu bau méi

Route::get(/{id}', [VoteController::class, 'show?]); // Xem chi tiét phiéu bau

b

(4) Binh nghia route cho OptionController:

use App\Http\Controllers\OptionController;

Route::prefix(‘options')->group(function () {

Route::get(/', [OptionController::class, 'index); // Lay danh sach
cac lua chon

Route::post(/', [OptionController::class, 'store’]); // Tao lya chon mai

Route::get(/{id}', [OptionController::class, 'show]); // Xem chi tiét
Iura chon

Route::put(‘'/{id}', [OptionController::class, ‘'update’]); // Cap nhat
lua chon

Route::delete('/{id}', [OptionController::class, 'destroy’]); // Xda lua chon

b

(5) Binh nghia router cho PollCandidateController:

Route::resource('policandidate’, ‘PoliCandidateController’);
(6) Binh nghia router cho ElectionResultsController:

Route::get(‘election-results’,  [ElectionResultsController::class,
‘index'])->name(‘election_results.index’);

(7) binh nghia route cho file routes/api.php:
Route::post(‘register’, [AuthController::class, 'register']);
Route::post('login’, [AuthController::class, 'login);

Route::post(‘logout’, [AuthController::class, 'logout'])-
>middleware(‘auth:sanctum’);

Route::get('/polls’, [PollController::class, 'index_api']);
Route::post(‘/polls/{poll}/vote’, [PollController::class, 'vote']);
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Buwéc 3: Xay dung API trong Laravel véi cac phwong thac CRUD
(Create, Read, Update, Delete) cho tirng controller va xw ly cac chirc ning
nhw ding ky, ding nhap, quan Iy cudc bé phiéu, wng vién, va phan quyén
nguwoi dung. Thuc hién nhw sau:

(1) Xt Iy Bang ky, Pang nhap, Phan quyén qua UserController
Tao cac phuong thuc trong UserController:

register(): Pang ky tai khoan mai.

login(): Pang nhap va tao token xac thuc.

show(): L4y thong tin ngudi dung.

update(): Cap nhat thong tin nguoi dung.

delete(): Xda tai khoan.

assignRole(): Phan quyén ngudi ding (admin, user).

* code cho UserController:

namespace App\Http\Controllers;

use llluminate\Http\Request;

use App\Models\User;

use llluminate\Support\Facades\Hash;
use llluminate\Support\Facades\Auth;
class UserController extends Controller

{

public function register(Request $request)
{
$validatedData = $request->validate([
‘username’ => 'required|unique:users’,
‘password’ => 'required|min:6’,
‘email’ => 'required|email|unique:users’,
‘fullname_user' => 'required'
D;
$user = User::create([
'username’ => $validatedData['username'],
'password_hash' => Hash::make($validatedData['password'),
‘fullname_user' => $validatedData['fullname_user'],
‘email’ => $validatedData['emailT],
'role’ => 'user’
D;
return  response()->json(['message’ =>  'User  registered
successfully'], 201);
}

public function login(Request $request)
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{

Scredentials = $request->only(‘username’, ‘password’);

if (Auth::attempt($credentials)) {
$user = Auth::user();
$token = Suser->createToken(‘authToken')->plainTextToken;
return response()->json(['token’ => $token], 200);

¥

return response()->json(['message’ => 'Invalid credentials'], 401);

}

// Cac phuong thuc khac (show, update, delete, assignRole) sé duoc
dinh nghia tuong tu

}

(2) Tao, Cap nhat, X6a, Lay Thong tin Cudc bo phiéu qua PollController

Thém cac phuong thitc nhu index(), store(), show(), update(),
destroy() cho PollController dé quan Iy céc cudc bo phiéu.

* code cho PollController:

namespace App\Http\Controllers;

use llluminate\Http\Request;

use App\Models\Candidate;

class CandidateController extends Controller

{

public function store(Request $request)
{
$validatedData = $request->validate([
‘fullname_user' => 'required,
'birthday' => 'required|date’,
'description’ => 'nullable’,
‘work_unit' => 'nullable’
D;
$candidate = Candidate::create($validatedData);
return response()->json($candidate, 201);
¥
// Cac phuong thirc index(), show(), update(), destroy() s€ duoc dinh
nghia tuong tu.

}

(3) Thém, Sira, X6a Ung vién qua CandidateController

Thém cac phuong thac index(), store(), show(), update(), destroy()
cho CandidateController.
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* code cho CandidateController

namespace App\Http\Controllers;

use llluminate\Http\Request;

use App\Models\Candidate;

class CandidateController extends Controller

{

public function store(Request $request)
{
$validatedData = $request->validate([
‘fullname_user' => ‘required’,
‘birthday' => 'required|date’,
‘description’ => 'nullable’,
‘work_unit' => 'nullable’
D;
$candidate = Candidate::create($validatedData);
return response()->json($candidate, 201);
}
// Cac phuong thuc index(), show(), update(), destroy() s¢ dugc dinh
nghia tuong tu

(4) Thém, Stra, Xba Lua chon tng vién qua OptionController

Thém céac phuong thirc index(), store(), show(), update(), destroy()
cho OptionController.

* code cho OptionController.

namespace App\Http\Controllers;

use llluminate\Http\Request;

use App\Models\Option;

class OptionController extends Controller

{

public function store(Request $request)
{
$validatedData = $request->validate([
‘option_description' => 'required',
‘option_decision' => 'required|integer’,
'poll_candidate_id' =>
'required|exists:polls_candidate,poll_candidate_id'
D;
$option = Option::create($validatedData);
return response()->json($option, 201);

¥
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// Céac phuong thurc index(), show(), update(), destroy() s€ duoc dinh
nghia twong tu

ks

(5) Xtr Iy quyén nguoi dung qua UserPermissionsController

Thém cac phuong thic index(), store(), show(), update(), destroy()
cho UserPermissionsController dé quan Iy quyén ngudi dung.

* code cho UserPermissionsController.

namespace App\Http\Controllers;

use llluminate\Http\Request;

use App\Models\UserPermission;

class UserPermissionsController extends Controller

{

public function store(Request $request)
{
$validatedData = $request->validate([
‘user_id' => 'required|exists:users,user_id',
‘permission’ => 'required|string’,
‘granted_by' => 'required|exists:users,user_id'
D;
SuserPermission = UserPermission::create($validatedData);
return response()->json($userPermission, 201);
}
// Cac phuong thuc khac (index(), show(), update(), destroy()) sé
dugc dinh nghia tuong tu

}
3.3. X4y dung giao dién ngwoi dung bing Flutter [4]

Budéc 1: Thiét 1ap méi truong:

(1) Cai dat Flutter (flutter create vote_app)

Trong thu myc duy &n, cau triic dy &n s& bao gom lib/ noi c6 cac thanh phan chinh.
(2) Thiét dat cac gdi can thiét

Flutter c6 mot s6 goi pho bién dé 1am viéc véi HTTP va quan Iy trang thai:
http: G6i nay dung dé gui yéu cau dén API Laravel.

provider hoic bloc: Dung dé quan Iy trang thai ung dung.

shared preferences: Luu trit thong tin nhu token dang nhap ctiia nguoi dung.

(3) Tao ciu trac thu muc

Trong thu muc lib/, tao cac thu myc con dé quan ly ma nguén:

models/: Chira c&c 16p mo hinh (User, Poll, Candidate, Vote, Option).
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services/: Chura céc 16p dé goi API (UserService, PollService).

screens/: Chira cac man hinh UI chinh nhu dang nhap, trang chu, quan ly

bo phiéu.

providers/: Quan ly trang thai cua rng dung.
Budéc 2: Thiét 1ap API Calls trong Flutter
Tao mot tép tin trong thu myc services/ nhu auth_service.dart:

import 'dart:convert’;
import 'package:http/http.dart' as http;
class AuthService {
final String apiUrl = “http://192.168.10.228000/api’;
Future<bool> login(String username, String password) async {
final response = await http.post(
Uri.parse(‘$apiUrl/login’),
body: {'username': username, ‘password': password},
)i
if (response.statusCode == 200) {
// Luu token vao SharedPreferences hoac xt Iy dang nhap thanh cong
return true;
}else {
Il X 1y 15i
return false;
h33s

Buwéc 3: Xay dung cac man hinh Ul co ban

LoginScreen: Tao man hinh dang nhap, sir dung AuthService dé gui yéu

cau dang nhap.

@override
Widget build(BuildContext context) {
return Scaffold(
body: Stack(
children: [
// Background image
Container(
decoration: BoxDecoration(
image: Decorationlmage(
image: Assetlmage(‘assets/logo.png"), // Your main logo image
fit: BoxFit.cover,
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I/l Login form overlay
Center(
child: Padding(
padding: const Edgelnsets.all(20.0),
child: Card(
elevation: 8,
shape: RoundedRectangleBorder(
borderRadius: BorderRadius.circular(15),
),
child: Padding(
padding: const Edgelnsets.all(20.0),
child: Column(
mainAxisSize: MainAxisSize.min,
children: [
Il Title
Text(
'Hé théng bo phiéu Online,
style: TextStyle(
fontSize: 24,
fontWeight: FontWeight.bold,
color: Colors.blueAccent,

)
textAlign: TextAlign.center,

),
SizedBox(height: 10),
Il Subtitle
Text(
"Truong Pai hoc Hoa Lu',
style: TextStyle(
fontSize: 18,
color: Colors.blueGrey,

)
textAlign: TextAlign.center,

),

SizedBox(height: 20),

I/l University logo

Image.asset(
‘assets/logo_truong.png', // Your university logo
height: 100, // Adjust height as needed

),

SizedBox(height: 20),

I/ Password input

TextField(
controller: _passwordController,
obscureText: true,

42




decoration: InputDecoration(
labelText: 'Password’,
border: OutlinelnputBorder(
borderRadius: BorderRadius.circular(10),
),
prefixicon: Icon(lcons.lock),
),
),
SizedBox(height: 20),
/l Login button
ElevatedButton(
onPressed: _login,
style: ElevatedButton.styleFrom(
padding: Edgelnsets.symmetric(
horizontal: 30, vertical: 15),
shape: RoundedRectangleBorder(
borderRadius: BorderRadius.circular(10),
),
),
child: Text('Login', style: TextStyle(fontSize: 18)),

PollListScreen: Man hinh hién thi cac cudc bo phiéu. Trong file nay co hai
phuong thirc dé két néi va lay co so dir liéu tir hé thong:

Future<void> fetchPolls() async {
print('"Fetching polls...");
final response =
await

http.get(Uri.parse('http://192.168.10.22:8000/api/polls"));

if (response.statusCode == 200) {

print('Response body: ${response.body}"); // Log the response
body

setState(() {
polls = jsonDecode(response.body);
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print('Polls: $polls'); // Log the polls list

b
}else {
print(
'Failed to load polls: ${response.statusCode}"); // Log the error status
throw Exception(‘'Failed to load polls";

}
}

Future<List<dynamic>> fetchCandidates(int pollld) async {
final response = await http.get(
Uri.parse('http://192.168.10.22:8000/api/polls/$pollld/candidates"));

if (response.statusCode == 200) {
return json.decode(response.body);
}else {
throw Exception(‘Failed to load candidates’);
¥
}

Pollitem: Man hinh chi tiét cudc bo phiéu cho phép nguoi ding tham gia
b6 phiéu.

Widget build(BuildContext context) {
return GestureDetector(
onTap: () => onTap(),
child: Container(
padding: Edgelnsets.all(16),
margin: Edgelnsets.symmetric(vertical: 8, horizontal: 16),
decoration: BoxDecoration(
color: Colors.white,
borderRadius: BorderRadius.circular(8),
boxShadow: [
BoxShadow(color: Colors.grey, blurRadius: 4, offset: Offset(0, 2)),

1

),

child: Row(
children: [

Icon(Icons.ballot, color: Colors.blue),
SizedBox(width: 10),
Expanded(child: Text(title, style: TextStyle(fontSize: 18))),
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CandidatesScreen: Man hinh danh sach cac ung ctr vién trong mdi cuoc bo
phiéu cho phép ngudi ding lya chon.

Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(
title: Container(
alignment: Alignment.center, // Center the title
child: Text(
polIName, // Poll name
style: TextStyle(
fontSize: 20, // Adjust font size as needed
fontWeight: FontWeight.bold, // Optional: make it bold
),
),
),
centerTitle: true, // Center the title in the AppBar
),
body: ListView.builder(
itemCount: candidates.length,
itemBuilder: (context, index) {
return Candidateltem(
id: candidates[index]['id],
name: candidates[index]['fullname_user'] ?? 'No Name

Available',
description:  candidates[index]['description] ?? 'No
Description’,
imageUrl: candidates[index]['imageUrl] ?? ",
backgroundColor: index.isEven
? Colors.white
: Colors.grey[200]!, // Optional image URL

Candidateltem. Man hinh hién thi théng tin chi tiét cua ting thi sinh dé
ngudi ding cé thé chon lya.

@override
Widget build(BuildContext context) {
return Card(
color: backgroundColor,
margin: const Edgelnsets.symmetric(vertical: 8, horizontal: 16),
elevation: 4,
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child: ListTile(
leading: imageUrl.isNotEmpty
? CircleAvatar(
backgroundimage: Networklmage(imageUrl),
)
. CircleAvatar(child: Icon(lcons.person)),
title: Text(
name,
style: TextStyle(fontWeight: FontWeight.bold, fontSize: 18),
),
subtitle: Text(
description,
style: TextStyle(color: Colors.grey[600]),
),
trailing: Icon(lcons.arrow_forward),
onTap: () async {
try {
await vote(1, id as int); // Replace 1 with the actual user ID
Navigator.pop(context);
ScaffoldMessenger.of(context).showSnackBar(
SnackBar(content: Text("Vote recorded successfully")),
);
} catch (e) {
Navigator.pop(context); // This will return to the previous screen
ScaffoldMessenger.of(context).showSnackBar(
SnackBar(content: Text('Failed to record vote")),

);

Buwdc 4: Quan ly trang thai

Str dung provider dé quan ly trang thai dang nhap cta nguoi ding va cap
nhat UI khi c6 thay doi tir AP,

import 'package:flutter/material.dart’;
class AuthProvider with ChangeNotifier {
bool _isLoggedIn = false;
bool get isLoggedin => _isLoggedIn;
void login() {
_isLoggedIn = true;
notifyListeners();
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¥
void logout() {

_isLoggedIn = false;
notifyListeners();

k
s

Buéc 5: Két ndi véi API

Str dung AuthProvider va AuthService dé diéu khién qua trinh dang nhap,
dang xuat va c4c chuc ning khéac trong tng dung.

Budc 6: Chay tng dung va kiém tra

Chay flutter run dé kiém tra ting dung trén thiét bi md phong hoc thiét bi that.

3.4. Cai dat thir nghiém

3.4.1. Muc tiéu thir nghiém

Muc tiéu cua phan thir nghiém 1a dam bao tat ca cac tinh ning cua hé théng
bo phiéu hoat dong chinh xac theo yéu cau di dinh. Cac thanh phan can thir
nghiém gom:

Tinh nang dang ky, dang nhap, phan quyén nguoi dung.

Quan ly cudc bo phiéu (tao, cap nhat, x6a cudc bé phiéu).

Xem va quan ly ang vién.

Tham gia bo phiéu.

Quan ly quyén ngudi ding va bao mat.

3.4.2. Quy trinh cai dat thir nghiém

Bwéc 1: Chuan bi méi trwong thir nghiém

Thiét lap Backend:

Chay hé théng API Laravel trén localhost hoic mot may chu thi nghiém.
Kiém tra két n6i voi MySQL va d¢am bao dit liéu mau dugc thiét lap.
Thiét lap Frontend:

Dung lénh flutter run dé chay tng dung Flutter trén thiét bi md phong hoac
thiét bi that.

Kiém tra cac goi nhu http, provider va shared preferences di duoc cai dit
day du trong pubspec.yaml.
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Cau hinh dit liéu ther nghiém:
Tao tai khoan mau véi céc vai tro khac nhau (admin, user).

Tao cé4c cudc bo phiéu mau véi cac trang thai khac nhau (dang dién ra, da
két thac).

Tao c4c ng vién mau va cac lua chon dé kiém tra tinh ning chon lya.
Buwéc 2: Thuc hién kiém thir cac chite ning chinh

Kiém thir dang nhap va dang ky:

Kiém tra dang ky voi cac dau vao hop 18 va khong hop Ié.

Pang nhap bang tai khoan admin va user, xac nhan mdi tai khoan c6 quyén
tuong rng.

Kiém thir chirc nang quan ly cudc bo phiéu:

Kiém tra chtrc nang tao cudc bo phiéu (chon céc tly chon, thém tng vién,
chon trang thai).

Kiém tra cap nhat va x6a cudc bé phiéu véi céc trang thai khac nhau.

X&c minh xem cac cudc bo phiéu cong khai va riéng tu hién thi dang theo
quyén nguoi dung.

Kiém thtr ang vién va la chon:
Kiém tra thém, sira, va x6a ng vién trong cudc bo phiéu.

Pam bao ngudi ding cd thé chon dung s6 luong lya chon tdi da cho phép
trong cudc b phiéu.

Kiém thir tinh nang bo phiéu:
Thuc hién bé phiéu va kiém tra cap nhat trang thai.

Kiém tra dé dam bao nguoi dung khdng thé bé phiéu hai lan cho ciing mot
cudc bo phiéu.

Kiém thir phan quyén ngudi ding:

Pam bao ngudi ding chi ¢ quyén truy cap tinh ning dugc phan cong (vi
du: chi admin mai ¢ thé tao va quan Iy cudc bo phiéu).

Kiém tra xir 1y khi nguoi dung khdng c6 quyén truy cap vao mot tinh ning
cu thé.
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Buwéc 3: Kiém thir giao dién ngwoi dung (Ul)

Kiém tra bd cuc va vi tri cac thanh phan UI trén cic man hinh chinh (ding
nhap, trang chu, cudc bo phiéu).

Pam bao tat ca cac nat va lién két hoat dong chinh xac.

Xé&c minh rang céc thdng bao I8i hién thi dung khi ngudi dung nhap dix lidu
khéng hop 1€.

Buéc 4: Kiém thir bao mat

Pam bao rang token nguoi ding duoc luu trit an toan va dugc Xac thuc
dung khi guri yéu cau API.

Thir nghiém xem nguoi dung c6 thé truy cip tinh ning vuot quyén hay
khong.

Kiém tra ding xuat va xac minh rang sau khi dang xuat, nguoi ding khéng
thé tiép tuc truy cap vao cac trang bao mat.

Bwéc 5: Ghi nhan va bao cao két qua kiém thir

Ghi lai tat ca c4c I18i hoidc van dé phét hién trong qué trinh thir nghiém.

Dbi vai mdi 16i, ghi chi rd: md ta 16, budc tai hién 15i, két qua mong doi,
va két qua thuc té.

Sau khi khac phuc céc 15i, thir nghiém lai cac tinh nang dé xac nhan rang
16i da duoc sua.

Budéc 6. Sau khi chay thir trén may localhost, chwong trinh dwec cai
dat chay trén mang LAN.

3.4.3 Giao dién phan mém
a) Churc nang danh cho nguoi quan tri
* Pang nhap hé théng

Pia chi Email

admin@gmail.com

Mt khu

Hinh 3. 2. Form ding nhéap hé théng
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* Quan ly thong tin hé théng

HE THONG QUAN LY CUGC BAU CU TRUONG DAI HOC HOA LU

22 Bing diéu khidn BANG DIEU KHIEN
Ngue b5 phiéu

=z
B Cusc bo phicu
=

Ung cir vién 01 ncuerso prie

B Cuse b phigu - ing vién

i Thong ké két qud cuge bo phidu

05 o6 coven

Hinh 3. 3. Bang diéu khién

* Quan ly thdng tin cudc bau cir (thém, sira, x06a, hié

bau ct)

HE THONG QUAN LY CUQC BAU CU'TI

. ?
A

+ Hoso

05 cusc sau cir

n thi danh sach cuoc

22 Bang digu khién DANH SACH cudc BAU cU
= Ngusi b phidu

B Cute b phisu

& Ung civién -

B Cuse b phis - iing vién

Dai hdi chi bo

3 Thaing ké két qua cuge bo phisu

Dai hal céng doan bd phin

g nghi 4ng két nam hoe

MO TA

Dai hai chi b6 khoa Ngoal ngir v Cang nghé

thang tin nhigm ky 2025 - 2027

D3 hgi 16 cing dodn khoa Nga3i ngi v
Cang nghé thang tin nhigm ky 2024 - 2026

Hgi nghi 15t két ndm hoc 2024 - 2025 cia
ko Ngoai ngil v Cng nghé theng tin

TRANG
THAI

ehusa bit
dau

dang didn
@

a3 Kt thc

NGUGH
TAD

Tsdng
Khoa CNTT

Trting
Khoa CNTT

Toting
khoa CNTT

NGAY BAT NGAY KET

pAU THUC
202409 202408
25 2
202409 202409
26 26
202409 202405
2 27

+ TA0 CUGCBAU €I

6 LoNG

BAUTOI CHEBQ e

o DONG
roup =] ]}

4 private. Ban
group Ban

Hinh 3. 4. Quan ly danh sach cudc bo phiéu

* Quan ly théng tin &ng cur vién

M HE THONG QUAN LY CUGC BAU CU TRUONG DAI HOC HOA LU

ARy S e DANH SACH UNG CUf VIEN
X Ngudh bs phidu
B Cute bé phicu TEN
% Ung cirvién
’ Ddo Sj Nhién
B Cuge b phidu - ing vién
Nouydn Thi Hang Tuyén

12 Théng ki kit qua cude bé phidu

©8ng Thi Thu
Nguyén Thi Hedng Hué

Pham Thi Thanh

NGAY SINH MO TA

09.08.1979 B thur chi B4 - Truding khoa

09-11-1978 Chi iy vién - Phé tnsding khoa

22041979 Pho tnsbing khoa

27-09-1982 Chi dly vién - Gidng vién

21112024 Pho Gidm déc Trung Tam Ngoal ng. Tin hoe

BON V] CONG TAC

Khoa Ngogi ngd - CNTT

Khoa Ngogl ngd - CNTT

Khoa Ngopi ngd - CNTT

Khoa Ngoal ngd - CNTT

Trung Tam Ngoal ngi Tin hoc

Hinh 3. 5. Quan ly danh s&ch ng ctr vién
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* Ta0 cudc bau cir Méi

M HE THONG QUAN LY CUGC BAU €U TRUGONG DAI HOC HOA LU

22 Bang digu khién TAO cUdC BAU cUf
X Nguéi bé phidu

B Cubc bé phisu

X Ung cir vién

B Cube bé phiu - ing vién

2 Thoing ké ket qua cuge b phicu Mé ta
Nguditao  --Chon ngudi--
Nagay khai dsu :

Ngay két thic:
Trang thil: O chuabitdsu O asngaidnrs O a3 ket thue

Loaibaucii: O yesno O choosex fromy
56 lugng biu tai da:

Ch&dé hignthi: O public O private O group

Create poll

Hinh 3. 6. Tao cudc bau ct mai

* Tao thong tin (g cu vién (thém mai, stra va x6a ung ct Vién)

TG T G I O i —aia

Hinh 3. 7. Xem thdng tin ung cu vién

®
Are you sure you want to
delete candidate?

DELETE

Hinh 3. 8. Xda thdéng tin &ng cur vién
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* Hién thi thdng tin &ng ct vién trong mdi cudc bo phiéu

DANH SACH UNG CUVIEN + THEM CUGC BO PHIEU - UNE VIEN
CUGC BO PHIEU UNG VIEN LAN CHINH SUA HANH DONG
Dai hdi chi bd B30 5§ Nhién 1920 10:4730 Ban
Bai hdi chi b6 Nguyén Thi Hang Tuyén [« ] 7] u]
Bai hdi chi b3 8ing Thi Thu [=]-]u]
Bai hai chi bd Nauy#n Thi Hodng Hus [=]~]u]
Dai b chi b5 Pham Thi Thanh Ban
‘Dai hdi <dng doan bé phan Bio 5j Nhién [=]#] 5]
Dai héi céing doin b3 phin Nguyén Thi Hang Tuyén [=]/]s]
‘Dai hgi cBng Godn b phin BBng Thi Thu [=]~]n]
Bai héi cong doan b phdn Nguy#n Thi Hodng Hué Ban
Hai nghi tdng két nam hoc Dio Sf Nhign 2024-03-2010:47:30 EIIJ

Hinh 3. 9. Quan ly tng ctr vién va cudc bo phiéu tuong tng

* K&t qua cac cudc bau cir
|

i hgi chi by
Xem két qua
Két qué bau cir
Tén cudc thim do Tén tmg clr vién 55 phigu biu Ngiy bit du Ny két thiic

Daihgi chi bd Nguyén Thi Hang Tuyén 7 25-09-2024 25.08-2024
Bai hji chi bd Bong Thi Thu 6 25.08-2024 25.09.2024
Baihgi chi b Nguyén Thi Hoing Hué H 25.00-2024 25.09-2024
Bai hgi chi bd Bao Sy Nhién 2 25-09-2024 25.08-202¢
Bai hoi chi bd Pham Thi Thanh [ 25.09-2024 25.09.2024

Hinh 3. 10. Thong ké két qua cudc bo phiéu
b) Chirc nang cia ngudi bo phiéu

* Pang nhap hé théng

Hé théng bo phiéu Online
Truong Pai hoc Hoa Lu

P

8 Password

Hinh 3. 11. Dang nhap hé thong
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< Danh sach cudc bau cur

B Dai hdi chi bo
BB Pai hoi céng doan bs phan

EB Hoi nghi téng két nam hoc

Hinh 3. 12. Giao dién thé hién Danh sach cac cudc bau cu

1647 @O - N 22l al 55%m 1647 B0 O - N 2l 55%m
< Pai hoi cong doan bo phan < Pai hoi chi bo
ao Sy Nhié Pao Sy Nhién
ﬁ an Sy. N.hlen ’ ﬁ : y NI }
Bi thu chi Bo - Truong khoa Bi thu chi B0 - Truong khoa

Nguyén Thi Héng Nguyén Thi Héng

‘_’3 Tuyén “’3 Tuyén

Chi Gy vién — Pho trudng khoa Chi Gy vién = Phé trudng khoa
. Poéng Thi Thu . Poéng Thi Thu
LY Pho truang khoa L Pho trudng khoa

: é i Ho3 & ‘% Nguyén Thi Hoang Hué
'\ Nguyen Thi Hoang Hué ' guy ! g

Chi ty vién - Giang vién Chi dy vién - Giang vién

Pham Thi Thanh
“'E Phé Giam déc Trung Tam O

Ngoai ng, TIn hoc

Hinh 3. 13. Giao dién thé hién vé cac ung cir vién

3.4.4. Panh gia két qua

Budc cai dat thir nghiém phan mém bo phiéu trén thiét bi di dong ta nhan
két qua 1a hé thdng hoat dong co ban dam bao yéu cau:

- Thu ky ¢ thé tao, nhap danh séch tng cir vién, quan ly céc cudc bo phiéu.

- Cur tri tham gia bo phiéu cai dat ang dung, chon cudc bo phiéu va tich
chon cho nhirng nguoi duoc tin nhiém.

Tuy nhién con cé nhirng chirc nang chua dugc hoan thién nhu quan ly tai
khoan, phan quyeén va mac do bao mat chi la co ban.
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KET LUAN VA KIEN NGHI

KET LUAN

Nhirng két qua hé thong bé phiéu truc tuyén da thuc hién dwoc:

Qua qué trinh phat trién va thi nghiém, hé théng bo phiéu truc tuyén da dat
duoc cAc yBu cau co ban vé tinh ning, bao mat ban dau va trai nghiém ngudi dung.
Cu thé:

- Vi viéc hoan thién backend trén Laravel, hé thong cho phép nguoi quan
tri tao, quan ly cac cudc bo phiéu, két qua bo phiéu hién thi ngay tac thi, cong
khai minh bach

- Frontend trén Flutter: hé thong cho phép ngudi dung tham gia bo phiéu
nhanh chong, dé dang bang cach dang nhap vao hé théng, chon cudc bo phiéu va
tich chon cho cac ung cur vién dugc tin nhiém.

Két qua thir nghiém cho thay hé théng van hanh 6n dinh, dap tng cac yéu
cau vé hiéu suat. Pay 1a nén tang tot dé phat trién thém cac tinh ning mé rong
trong tuong lai.

Nhirng ton tai ma hé thong chwa thuc hién dwoc:

- Hé thdng méi chi cai dit chay trén hé diéu hanh Android, hé diéu hanh iOS
chua tao duoc file cai dit (nhom dé tai khong co6 may tinh Macbook dé xuat ban).

- Dé tai méi chi thuc hién trén 01 pham vi d6 1a c&c cudce bo phiéu dién ra ¢
cap truong, chua phan dinh cac quyén véi mic d6 khéc nhau dé thuc hién cac cudc
bo phiéu dién ra & cap co s¢ (Khoa, phong, ban, Trung tam).

- Bat ky nguoi sir dung nao cai dat phan mém trén dién thoai déu co thé
tién hanh bo phiéu (cé thé bo phiéu dugc nhiéu lan lién tuc), hé théng chua co
tinh nang quan ly tai khoan, xac thuc 2 lop.

KIEN NGHI

Pé hé théng bo phiéu truc tuyén dat hiéu qua cao hon va phuc vy dua vao
str dung, nhdm dé tai khuyén nghi mot sé cai tién nhu sau:

- Hoan thién chirc nang dé mdi cu tri ¢ thé chi cd thé bau chon duy nhat
mot lan.

- Hoan thién cac chirc nang quan Iy tai khoan, phan quyén, ting cuong bao
mat théng qua xac thuc hai 16p (2FA), tdi uu hoéa hiéu suat véi caching va téi uu
co s dit liéu, phat trién thém cac tinh nang thong ké, thdng béo va nang cao giao
dién UI/UX dé cai thién trai nghiém ngudi dung.
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- Hoan thién wng dung trén hé diéu hanh i0S: Bé co thé tao file cai dat IPA
cho dién thoai cai hé diéu hanh iOS can:

e Xcode (1a mot moi trudng phat trién tich hop (IDE) do Apple phat
trién, duoc thiét ké danh riéng cho viéc xay dung tng dung trén cac hé diéu hanh
cua Apple nhu 10S, macOS, watchOS va tvOS).

e May tinh Macbook

- Y&u cau server chira phan quan tri di liéu (backend):

e May chu web: Apache hoac Nginx

e Co sodir ligu: MySQL hoac MariaDB

e Cong cu khéac: Trinh quan Iy phu thuéc cho PHP (Composer), can

thiét dé cai dit cac goi va thu vién cua Laravel.
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