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TOM TAT

Tén dé tai: Phan mém thi tric nghiém

Sinh vién thyc hién: Nguyén Pirc Duong Nam
M s6 sinh vién: 2051220083

Lép: 20CT2

Pham mém thi trac nghiém duogc viét bang C# va Windows Form . Xay dung hé thong voi
4 tac nhan chinh 1a admin , gidng vién , trudng khoa va nguoi dung. Phan mém cé cac
chtrc ndng co ban nhu: chinh stra sinh vién, x04 sinh vién, tao ngan hang cau hoi, tao dé

thi, tao mon thi, tu chAm diém dé thi, duyét dé thi, thong ké va xuét file .



LOI CAM ON

Trudce hét, em xin bay to 10ng biét on sdu sic dén tat ca cac Thay C6 gido trong bo
mon, nhitng ngudi da ludn tan tdm truyén dat tri thic, khoi ddy cam htng hoc tap va
nghién ctu trong chiing em. Su nhiét huyét, tam huyét va nhitng bai giang bd ich cua
Thay Co di trang bi cho ching em khong chi 12 kién thicc ma con 14 tinh than trach nhiém
va khat vong chinh phuc nhirng dinh cao tri thirc méi.

Dac biét, em xin danh 10i cam on chan thanh nhat dén cd ThS. Nguyén Thi Vi
Thao, ngudi da tan tinh hudng dan va dong hanh ciing em trong suét qué trinh thuc hién
dé tai nay. Su quan tdm, dong Vvién cua co di gitp em vuot qua nhitng kho khan va thir
thach trong hoc tap va nghién cu. Em vé cuing biét on c¢6 vi da danh nhiéu thoi gian quy
bau dé hudng dan, sira chira, va cung cap nhirng 10i khuyén sau sic, gitp em hoan thién
dé tai mot cach tot nhét.

Nhiing dong gop ciia cd khong chi don thuan la nhitng kién thic hoc thuat ma con
la nhirng bai hoc quy bau vé su kién nhan, sang tao va tinh than khdng ngirng hoc hoi. Su
tan tuy va long nhiét thanh cua co da dé lai trong em niém cam kich I16n lao, 1a dong luc
dé em ¢ gang hon nira trén con dudng hoc tap va sy nghiép sau nay.

Em xin chan thanh cam on va kinh chic Quy Thay C6 doi dao sic khoe, hanh
phuc va tiép tuc thanh cong trong su nghiép trong ngudi cao quy!

Xin chan thanh cam on!



CAM DOAN

T6i xin cam doan rang d6 &n tét nghiép nay Ia cong trinh nghién cau cua ca nhan toi,
dugc thuc hién mét cach trung thuc, nghiém tdc va tuan tha dang cac quy dinh vé liém
chinh hoc thuat. Toan bo noi dung, dir liéu, két qua, va tai liéu tham khao duoc trinh bay
trong d6 4n nay déu duogc t6i tim hiéu, nghién ctu va téng hop mot cach khach quan,
minh bach.

T6i xin khang dinh rang khdng c6 bat ky hanh vi sao chép, vi pham ban quyén, hay gian
lan hoc thuat nao dugc thuc hién trong qua trinh hoan thanh d6 an nay. Néu cé bat ky sy
sai sOt hay vi pham nao, t6i xin hoan toan chiu trach nhiém trudc quy dinh cia nha truong
va phéap luat.

T6i ciing xin giri 10i cam on chan thanh dén cac Thay C6 va tat ca nhimng nguoi da ho tro,
gop y va tao diéu kién cho tdi trong sudt qua trinh thuc hién d6 &n tét nghiép nay.

Xin tran trong cam on!

Sinh vién thuc hién
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MO PAU

1. Téng quan dé tai

Trong bdi canh sy phat trién manh mé cua cdng nghé thdng tin, viéc &p dung céc nén
tang truc tuyén vao gido duc da tro thanh xu hudng tat yéu. Mot trong nhitng giai phap
noi bat 1a hé théng thi tric nghiém truc tuyén, gidp nang cao tinh hiéu qua va linh hoat
trong kiém tra, danh gia kién thirc caia hoc sinh, sinh vién.

Dé tai “Xay dung phan mém thi tric nghiém* hudng dén viéc phét trién mot nén tang

gilp to chuc cac bai kiém tra mot cach dé dang, nhanh chéng va chinh xac. Pham mém sé

cung cap giao dién truc quan, hd tro nguoi dung (gido vién, hoc sinh,truong khoa) trong

viéc tao va tham gia cac ky thi véi nhiéu tinh nang nhu quan Iy cau hoi, thoi gian 1am bai,

cham diém ty dong, va thong ké két qua.

2. P6i twong nghién ciu

Déi tuong nghién ctru cua dé tai nay bao gom.

e Cac phuong phap va k¥ thuat phat trién hé thong thi tric nghiém truc tuyén.

e Nhu ciu sir dung cong cu truc tuyén trong giang day va kiém tra ctia gido vién va hoc
sinh.

e Cac cong nghé phu hop dé xay dung hé thdng nhu C#, Windows Form, SQL

e Quy trinh t6 chirc va quan 1y cac ky thi truc tuyén, dam bao tinh bao mat va cong
bang trong khi thi.

3. Pham vi nghién ciru

Noi dung: tap trung phat trién chirc ning chinh cua hé thong, tao dé thi, lam bai kiém tra,

quan 1y cau hoi va chim diém ty dong. Hé thong s& khong mo rong dén cac chirc ning

phtrc tap nhu tich hop mang xa hoi nhu tich hgp mang xa hdi hodc hd tro hoc tap toan

dién.

Khéng gian: Trién khai nghién ciru tai Trudng Dai Hoc Kién Trac Pa Néng

Theoi gian: Thuc hién trong khoan thoi gian tir ngay 05/09/2025 dén ngay 30/11/2025



Xay dung phan thi trac nghiém

CHUONG 1: CO SO LY THUYET VA CONG CU XAY DUNG HE
THONG

1.1 Ngon ngir lap trinh C#
< C# (C Sharp) 1a ngdn ngit 1ap trinh bac cao do Microsoft phat trién trong khuon
khé nén tang NET. Ngay tir khi ra doi, C# duoc dinh huéng tré thanh mot
ngdn ngit manh mé, hién dai va an toan, ddp Gng tot cac yéu ciu cia cong
nghiép phan mém. Nho thira huong wu diém cta nhiéu ngén ngit nhu Java,
C++, VB.NET, C# di nhanh chong tré thanh lua chon phd bién trong lap trinh
ng dung doanh nghiép, tir hé thong web, desktop dén mobile va game.

7
°n

Kha nang tich hgp sau voi hé sinh thai NET giap C# tré thanh cong nghé chu
Iuc trong phat trién tmg dung trén nén tang Windows — dac biét phu hop cho

cac hé thong quan Iy va phan mém nghiép vu ndi bo.

7
°o

C# hd tro 1ap trinh hudng ddi tugng (OOP) toan dién, bao gdm céc dic tinh nhu
dong goi, ké thira, da hinh va triru tuong. Diéu nay gitip cau trac chuong trinh
16 rang, dé mé rong va dé bao tri — rat can thiét cho cac dy an quy mo 16n.

% B0 thu vién phong pht ciia .NET cho phép 1ap trinh vién xdy dung nhanh cac
tinh nang phuc tap nhu thao tac dir li€u, két ndi co so dir lidu, xir Iy mang, ma
hoa — giai ma, giao dién ngudi dung (UI) va nhiéu chirc niang hé thdng khéc.
Nho d6, thoi gian phat trién phin mém duoc rit ngan dang ké.

C# c6 kha ning chay da nén tang thong qua .NET Core (nay 13 .NET 5/6/7/8).
Diéu nay gitp cac ung dung viét bang C# khong chi hoat dong trén Windows

7
*o®

ma con chay hi¢u qua trén Linux, macOS va tham chi trién khai trén Docker
hoac cac dich vu cloud nhu Azure, AWS, GCP.

% Tinh an toan va 6n dinh cao: C# quan 1y bd nhd ty dong bing Garbage
Collector, han ché 18i tran b nh, ro ri tai nguyén — nhimng 156i pho bién trong
cac ngon nglt nhu C/C++.

< HO tro 1ap trinh bt ddng bo (async/await) giup ting hiéu ning xt 1y, téi uu
hiéu qua cua tng dung c6 nhiéu tic vu chay song song, dic biét quan trong
trong lap trinh web va dich vu APL.

Nho sy 6n dinh, ¢ phap 6 rang va cong dong 16n manh, C# luén nim trong nhém

ngdn ngit lap trinh dwoc sir dung nhiu nhét trén thé gidi va tiép tuc phat trién

Sinh vién thuc hién: Nguyén Pirc Duong Nam  Giang vién huéng dan: ThS. Nguyén Thi Vii Thao 1



Xay dung phan thi trac nghiém

manh mé& cung hé sinh thai .NET.

Dic diém chinh ciia C#:

e Lap trinh huéng ddi twong (OOP): C# duoc xdy dyng dya trén mo hinh 1ap
trinh huéng ddi twong, hd tro day da bdn tinh chat quan trong gdm ké thira, da
hinh, triru twong hoa va déng goéi. Piéu nay giup ciu trac chwong trinh 3 rang,
dé quan 1y va mé rong. Cac ddi twong trong chwong trinh c6 thé tai sir dung,
giam thiéu tring 1ip ma ngudn va ning cao kha ning bao tri, rat phu hop véi
céc hé théng 16n nhu phan mém quan 1y, img dung doanh nghiép va hé thong
thi tric nghiém.

e Kiéu dir liéu an toan: C# 1a mot ngdn ngir kiéu dir liéu an toan, diéu nay co
nghia 13 mdi bién phai duoc gan mot kiéu dit lidu cu thé va kiém tra tai thoi
diém bién dich.

e Quan Iy bo nhé ty dong: C# str dung garbage collector dé tu dong giai phong bod
nhé khong str dung, gitp ngudi lap trinh tranh duoc cac van dé lién quan dén
quan 1y bo nho.

e Phong cach lap trinh déng bo va bat déng bo: C# hd tro ca 1ap trinh déng bd va
bat dong bo thong qua tir khoa async va await, cho phép xir 1y céac tac vu dong
tho1 mot cach hiéu qua.

e Da nén tang (cross-platform): V&i .NET Core va sau nay 1a .NET 5 va NET 6,
C# da tro thanh mot ngdn ngit da nén tang, cho phép viét ing dung chay trén
nhiéu h¢ diéu hanh nhu Windows, Linux va macOS.

e Phat trién Gmg dung web: C# duogc sir dung rong rai trong phat trién cac tng
dung web thong qua ASP.NET Core, mot framework manh mé& cho vi¢c xay
dung céc ing dung web hién dai.

e Ung dung di dong: C# c6 thé duoc sir dung dé phat trién img dung di dong trén
céc nén tang nhu iOS va Android thong qua Xamarin.

e Game development: C# ciing duoc sir dung rong rai trong phat trién tro choi,
dic biét 1a trén nén tang Unity, mot moi trudng phét trién tro choi da nén tang
manh mé.

e Cong dong 16n: C# c6 mdt cong dong 1ap trinh vién 16n, véi nhiéu tai lidu, thu
vién ma ngudn mé va hd tro truc tuyén.

e Kha ning md rong béo tri cao: Nho ciu triic hudng dbi tuong, C# cho phép chia
chuong trinh thanh nhiéu 16p, module va namespace riéng biét. Piéu nay gitp
quan 1y ma ngudn khoa hoc, dé& chinh sira hodc m¢ rong thém chirc ning ma
khong anh huéng dén toan bd hé thong. Day 14 loi thé 16n khi phat trién cac du

Sinh vién thuc hién: Nguyén Pirc Duong Nam  Giang vién huéng dan: ThS. Nguyén Thi Vii Thao 2



Xay dung phan thi trac nghiém

an dai han nhu hé théng quan 1y sinh vién, phin mém thi tric nghiém, phan
mém ké toan,. ..

e HO tro lap trinh tdng quat (Generics): C# hd trg Generics dé xay dung cac 10p,
phuong thire va kiéu dit liéu c6 thé tai st dung véi nhiéu dang dir liéu khéc
nhau. Generics gitip ting hiéu ning, giam 13i ép kiéu va cai thién chat luong ma
ngudn. Cac ciu tric nhu List<T>, Dictionary<TKey, TValue> 1a vi du dién
hinh trong thu vién chuén cua C#.

e Tinh bao mat cao: C# tich hop nhiéu co ché biao mat & mirc ngdn ngit va mirc
framework nhu kiém soat quyén truy cap, mi héa dit liéu, xac thyc nguoi ding
va co ché sandbox. Diéu nay rat quan trong khi xay dung cac hé théng doi hoi
tinh bao mat cao nhu phin mém ngan hang, quan 1y thong tin khach hang hoic
hé théng thi tryc tuyén.

e HO tro da ludong (Multithreading): C# cung cép cac 16p nhu Thread, Task,
Parallel gitip xtr Iy nhiéu cong viéc cing luc trén cac ludng khac nhau. Diéu nay
nang cao hi¢u suét, dic biét dbi véi cac chuong trinh can xu Iy khdi lugng di
liéu 16n, tinh toan nang hoac thao tac nhiéu két ndi mang déng thoi.

e Tich hop tot v6i co so dir liéu: C# lam viéc rat hiéu qua véi nhidu hé quan tri co
s¢ dit liéu nhu SQL Server, MySQL, PostgreSQL,... nhd cadc cong cu manh mé
nhu Entity Framework Core. Lap trinh vién c6 thé thao tac dit liéu thong qua
mo hinh ORM, gitp code sach hon, dé bao tri va giam 15i truy van.

Téng thé, C# 1a mot ngdn ngir linh hoat va manh mé, dugc st dung rong rai trong

nhiéu linh vuc khac nhau tir phat trién tng dung desktop dén web va trd choi.

% Logiich ciia C#:

e Hiéu nang cao: C# duoc bién dich thanh ma trung gian (IL — Intermediate
Language) va sau d6 dugc t6i wu boi bd JIT (Just-In-Time Compiler) cia NET.
Nho vay, tmg dung C# c6 toc do xu 1y nhanh, on dinh va tan dung tbt tai
nguyén hé thong. Véi cac ban NET méi, hiéu ning ciia C# ngay cang duogc cai
thién, phu hop cho ca ung dung doanh nghiép, dich vu web va xu ly dit li¢u 16n.

e D& hoc va sir dung: Ca phap cua C# twong ddi 16 rang, dé doc va nhat quan.
Ngon ngit duoc thiét ké huéng toi sy don gian nhung manh mé, gitp ngudi méi
hoc 1ap trinh dé nam bat. Cac khai niém nhu 16p, d6i twong, ham, bién, dicu
kién va vong lap déu rat tryc quan, gan gili voi Java hodc C++, gitip giam thoi
gian lam quen.

e Bao mat t6t: C# tich hop nhiéu co ché bao mat & ca muc ngdn ngir va mirc nén
tang NET, chang han nhu kiém tra kiéu dit liéu, kiém soat quyén truy cap, ma

hda — giai md va quan Iy bo nhd ty dong bang Garbage Collector. Piéu nay
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gitip giam thiéu rai ro nhu ro ri bo nhé, 13i tran bd nhé hay 13i truy cdp ving
nhé trai phép — nhirng 16i nguy hiém thudng gip trong cac ngdn ngit cip thip
nhu C/C++.

Da nén tang: Nho NET Core va hién tai 1a NET 5/6/7/8, C# c6 kha ning chay
trén nhiéu hé diéu hanh nhu Windows, Linux va macOS. C6 thé dung dé phat
trién tng dung trén Windows, web, di dong va game.

Tai st dung méd: C# hd trg 1ap trinh hudng dbi twong (OOP), generics,
inheritance, interface,... gitp xdy dung cac module c6 kha nang tai st dung
cao. Céc 16p, phuong thirc va thu vién c6 thé dung lai trong nhiéu du an khac
nhau, giam thoi gian phét trién va ting do on dinh cua phan mém. Piéu nay dic
biét hitu ich trong cac du an 16n hodc khi phat trién theo mo hinh nhiéu tang
(multi-layer architecture).

Cong déng 16n: C# dugc Microsoft phat trién va lién tuc cap nhat, cung voi do
13 cong ddng lap trinh vién déng ddo trén toan thé gidi. Ngudi hoc va nguoi 1am
viéc vai C# ¢6 thé dé dang tim tai li€u, khoa hoc, vi du code va cac thu vién ma
nguén mé hd tro. Ngoai ra, cac nén tang nhu GitHub, StackOverflow,
Microsoft Docs. .. déu cung cép luong tai nguyén vo cung phong phi cho C# va
NET.

% Ung dung thuc té:

C# duoc st dung rong rai trong nhiéu linh vuc phat trién phidn mém nho tinh linh

hoat, hiéu suit cao va kha nang tich hgp manh mé voi nén tang NET. Mét sb ung

dung thuc té pho bién ctua C# bao gém:

Phan mém may tinh dé ban: Dung dé xay dung cic tng dung quan 1y, ké toan,
ban hang, hoic hé théng diéu khién noi bo thong qua WinForms va WPF.

Ung dung web: St dung cung ASP.NET dé phat trién cac website, hé thong
quan ly ndi dung, va ing dung web dong cho doanh nghiép.

Phat trién game: La ngon ngit chinh cua Unity, C# duoc dung dé tao cac trd
choi 2D, 3D va thyc té a0 (VR/AR) trén nhiéu nén tang khac nhau.

Ung dung di dong: Vi Xamarin hoic NET MAUI, C# cho phép phat trién ting
dung di dong chay trén ca Android va iOS chi véi mot ma ngudn chung.

Ung dung doanh nghiép: C# thudng duoc dung dé xay dung cac hé thong 16m
nhu ERP, CRM, va céc giai phap quan ly dir li¢u ndi bo.

Cong nghé moi: C# con dugce ap dung trong linh vuc 10T, tri tué nhan tao (Al)
va dién toan dam may (Cloud) thdng qua nén tiang Microsoft Azure.
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Nho su linh hoat va hé sinh thai manh mé&, C# khong chi 1a ngdén nglr quan trong
trong phat trién phan mém doanh nghiép ma con 14 nén tang ving chéc cho nhiéu linh

vuc cong nghé hién dai.

1.2 Windows Forms

Windows Forms (WinForms) 13 mot phan quan trong cia .NET Framework,
cung cip bd cong cu manh mé giup lap trinh vién xay dung cac tmg dung Windows
Desktop véi giao dién dd hoa truc quan. WinForms hoat dong dua trén mé hinh lap
trinh huéng su kién (Event-Driven Programming), trong d6 mdi hanh dong ctia ngudi
dung nhu nhép chudt, nhap dir li¢u, hay di chuyén chudt déu duoc xur 1y thong qua céc
su kién (events). Diéu nay gitp 14p trinh vién dé dang kiém soat va phan hdi lai cac
tuong tac tr nguoi dung.

WinForms cung cip sin mot tap hop 16n cac control nhur:

e Button, TextBox, Label, CheckBox, RadioButton

e DataGridView dé hién thi bang dit liéu

e ListView, TreeView dé quan 1y dit liéu phan cap

e Panel, GroupBox dé bd cuc giao dién Cac control nay c6 thé dugc kéo — tha
truc tiép trén giao dién thiét ké cua Visual Studio, gitip qua trinh xay dung Ul
dién ra nhanh chong va truc quan.

Bén canh d6, Windows Forms con hd trg tuy chinh giao dién thong qua thudc
tinh (properties), phuong thirc (methods) va su kién (events). Lap trinh vién co thé
thay doi mau sic, kich thuéc, phong chit, hinh anh, cach bé tri,... tao nén nhiing giao
dién than thién va phu hop véi nhu ciu cta timg ng dung.

% Ddc diém néi bt ciia Windows Forms:

e Giao dién nguoi dung dd hoa: Windows Forms cung céip mot bo cong cu dd hoa
phong phu cho phép lap trinh vién thiét ké giao dién nguoi dung mét cach truc
quan théng qua thao tc kéo — tha trén Visual Studio. Cac diéu khién nhu
Button, TextBox, CheckBox, RadioButton, ComboBox, DataGridView... dugc
cung cdp sin, gitp xdy dung giao dién nhanh chong ma khong can viét nhiéu
ma. Diéu nay dic biét phu hop véi cac tng dung quan 1y, hé théng nodi bo hoic
chuong trinh phyc vy nhu cau doanh nghiép.

e Lap trinh dua trén su kién (Event-driven programming): Windows Forms hoat
dong theo mo hinh hudng sy kién, trong d6 moi hanh dong cua ngudi dung nhu
nhén nat, nhap dir li¢u, di chuyén chuot hodc thay ddi gia tri déu kich hoat cac

su kién twong ung. Lap trinh vién chi can xur Iy cac sy kién nay thong qua ham
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xtr 1y (event handler). Diéu nay giup cho qua trinh phét trién tmg dung tré nén
1d rang, logic va dé mo rong.

e Tich hop dit liéu (Data Binding): WinForms hd tro co ché Data Binding cho
phép lién két truc tiép cac control véi dit liéu tir nhidu ngudn nhu co sé dit liéu,
DataSet, danh sach d6i twong hodc cic APL Diéu nay gitp giam viéc viét ma
xtr Iy thu cong va ting tinh dong nhét trén giao dién. Pic biét, cac control nhw
DataGridView hay ListBox hoat dong rat hiéu qua véi Data Binding, phu hop
cho cac ing dung quan ly dir ligu.

e Tinh ning diéu khién va dinh dang: Windows Forms cho phép tuy chinh va
dinh dang cac diéu khién giao dién nguoi ding mot cach linh hoat, bao gdm
kich thudc, mau sic, phong chir va hinh anh.

e HO{ tro cho nhiéu loai ing dung: Windows Forms khong chi danh riéng cho tng
dung desktop truyén thong, ma con cé thé dugc str dung trong cac tmg dung
nhing va cac img dung khac trén nén tang Windows.

e HOJ tro cho céac kiéu dyu an khac nhau: Windows Forms c6 thé duoc sir dung
trong cac kiéu du an khac nhau nhu tmg dung ctra so don, ung dung MDI
(Multiple Document Interface), hoic img dung da ctra so.

7
°

Loi ich s dung Windows Forms :
Dé st dung: Windows Forms hd tro giao di¢n thiét ké kéo — tha truc quan trong

Visual Studio, gitip 1ap trinh vién d& dang b tri cac control nhu nat bim, 6
nhap liéu hay bang dit liéu chi bang thao tic chudt. Piéu nay gitp giam dang ké
d6 phuc tap trong viée xay dung giao dién va rat phu hop cho sinh vién, nguoi
moi1 hoc 14p trinh hoac nhirng dy 4n can phat trién nhanh.

e Phat trién nhanh: WinForms hd trg nhiéu cong cu tich hop trong Visual Studio
nhu trinh thiét ké giao dién (Designer), cira s6 thudc tinh (Properties Panel), bo
xir Iy su kién ty dong va trinh g& 16i (Debugger). Ngoai ra, NET cung cép sin
nhiéu thu vién manh mé& phuc vu xtr Iy dir li€u, tinh toén, dd hoa va két ndi co
so dit liéu, giup lap trinh vién giam thoi gian code va ting téc do hoan thanh
san pham.

e Tich hop tot v6i .NET: Windows Forms hoat dong on dinh trong méi truong
NET, c6 thé dé dang két ndi voi co sé dir lieu, API va cac dich vu khac cia
Microsoft.

e Giao dién than thién: Cac tng dung duoc xay dung bang WinForms thuong c6
giao dién don gian, truc quan va gan giii vi nguoi dung Windows. Nho do,
ngudi diung khong can nhiéu thoi gian dé 1am quen. WinForms ciing hd trg tiy

chinh giao dién nhu mau sic, kich thudc, hinh anh, biéu twong va phong cach
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7
°n

hién thi gitp Gng dung mang tinh chuyén nghiép va d& st dung trong moi
truong doanh nghiép

Hb trg md rong: Co thé két hop véi cac cong nghé khac nhu Entity Framework,
LINQ, hoic thu vién bén tht ba dé ting tinh ning va hiéu qua cua Gng dung.
Do 6n dinh cao va phu hop cho phan mém doanh nghiép: Windows Forms da
duoc sir dung hon 20 nam va ching minh do 6n dinh trong vo s6 hé théng noi
bo ctia doanh nghiép, trudng hoc va td chirc. Du Microsoft ra mét nhiéu cong
ngh¢ mai1, WinForms van dugc duy tri va hd tro, 1a luya chon dang tin cay cho
cac ung dung quan ly, tng dung hanh chinh va cong cu ndi bo.

Ung dung thuc té:

Windows Forms dugc sitr dung phd bién trong viéc phat trién cac ing dung may
tinh dé ban, dic biét 1a trong mdi trudng doanh nghiép va quan 1y ndi bo, chang
han nhu:

Phan mém quéan ly: Dung dé xay dung cac tng dung quan 1y ban hang, kho
hang, nhan s, tai chinh, hay diém danh.

Cong cu ndi bd doanh nghiép: Tao ra cac img dung hd tro cong viéc van phong
nhu nhap liéu, théng ké, hoic quan 1y di liéu.

Phan mém tién ich: Céc cong cu nho phuc vu cho xtr ly file, cu hinh hé théng
hoic ho trg k¥ thuat.

Ung dung gido duc: Dung dé phat trién phdn mém hoc tap, thi tric nghiém hoic
quan 1y diém hoc sinh.

Ung dung két ndi co s dir lidu: Windows Forms gitup dé dang xay dung ung

dung truy xuét, thém, sira, x6a dit liéu tur SQL Server hoac cac h¢ quan tri khac

1.3 Co sé dir ligu SQL

SQL (Structured Query Language) 13 mot ngén ngit lap trinh duoc thiét ké dé

quan 1y va tuong tac voi cac hé thong quan 1y co s dir liéu (Database Management
Systems - DBMS).

SQL 1a thanh phan quan trong trong moi img dung quan 1y dit liéu. Trong cac

hé théng phan mém doanh nghiép nhu quan 1y ban hang, nhan su, kho, tai chinh...,
SQL dung dé luu trit va truy xuat dir liéu thong qua tng dung duoc viét bang C#, Java,
PHP hoic cac ngdn ngit khac. Duéi day 1a mot gidi thidu vé co sd dit liéu SQL:

% Ddc diem noi bat ciia SQL

Céu trac dit liéu c6 to chiic (Structured Data): Dir liéu trong SQL duoc luu trix
trong cac bang (tables) c6 hang (rows) va ct (columns), gitp viéc quan ly, truy

xuat va phan tich tr¢ nén rd rang va nhat quan.
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e Quan hé giita cac bang (Relational Model): SQL sir dung mé hinh quan hé dé
lién két dir liéu giita cac bang. Cac khoa nhu Primary Key va Foreign Key gitip
dam bao dit liéu khong bj trung lip, dung logic va ludn c6 sy lién két chit ché.
Diy 1a nén tang quan trong trong cac hé théng quan 1y phic tap nhu quan Iy
sinh vién, ban hang, ngan hang...

e Ngon ngit truy van manh m& SQL cung cip cac 1énh nhu SELECT, INSERT,
UPDATE, DELETE, cung nhiéu cau 1énh nang cao nhu JOIN, GROUP BY,
HAVING gitp truy van dir liéu linh hoat.

e Tinh nhat quan va toan ven dir liéu (Data Integrity): Hé théng SQL hd trg nhiéu
loai rang buoc nhu NOT NULL, UNIQUE, CHECK, PRIMARY KEY,
FOREIGN KEY giup dit liéu ludn chinh x4c. Cung véi co ché giao dich
(Transactions), SQL dam bao dir liéu khong bi 16i hodc mat mat khi xay ra su
¢b trong qua trinh xir 1y.

e Bao mat cao: SQL cung cip nhiéu co ché bao mat tich hop nhu phan quyén truy
cap (GRANT/REVOKE), xé4c thuc nguoi dung, ma hoa dir li¢u va kiém soét
truy cap theo muc do. Piéu nay giup SQL duoc tng dung manh mé trong cac
hé théng can bao mat cao nhu y té, tai chinh, gido duc va chinh phu.

e Kha ning mo rong (Scalability): Cac hé quan tri SQL hién dai hd tro mé rong
theo chiéu doc (Vertical Scaling) va chiéu ngang (Horizontal Scaling), cho phép
xtr 1y luong dir liéu 16n ma van dam bao hiéu suét t6t.

s Lgi ich khi sir dung SQL

e D& hoc va phd bién: SQL c6 ca phap gan giii, dé hiéu, dé tiép can cho ca ngudi
m&i bt dau 13n nguoi dung chuyén nghiép. SQL ciing 14 tiéu chuin chung cho
hau hét cac hé quan tri co s¢ dit li¢u hién nay, giup viéc hoc va &p dung tré nén
thuan tién.

e Tuong thich cao: SQL duogc hd trg boi nhiéu hé quan tri ndi tiéng nhu MySQL,
SQL Server, PostgreSQL, Oracle, MariaDB, giup lap trinh vién d& dang chuyén
d6i hodc trién khai hé thong trén cac nén tang khac nhau ma khong can viét lai
toan bo cau trac dir liéu.

e Quan Iy dit liéu hiéu qua: SQL dugc tdi wu dé xir 1y cac tap dir liéu 16n, hd trg
tim kiém, loc, thong ké va tong hop dir liéu chi bang vai cau lénh. Piéu nay dic
biét hiru ich trong cic hé thong béo cio, phan tich doanh nghiép (Business
Intelligence) hodc cac hé thong luu trit dit liéu 16n.

e Tinh 6n dinh va dang tin cdy: Céac hé¢ théng co sO dir liéu dua trén SQL duoc
thiét ké 1au doi va da ching minh do bén viing. Doanh nghiép tin dung SQL vi
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kha ning xt 1y 6n dinh, d6 tin cay cao, hd trg backup — restore tét va dam bao
dit liéu an toan trude 16i hé théng.

e HO tro giao dich (Transaction): SQL dam bao tinh ACID (Atomicity,
Consistency, Isolation, Durability) gitup cac thao tac dit li€u an toan va khong bi
16i trong qua trinh xur 1y.

% Ung dung thuc té ciia SOL

SQL duoc tng dung rong rai trong nhiéu linh vuc, dic biét 13 noi can luu trit, truy

xuat va quan 1y dir liéu co cu tric, chang han nhu:

e Ung dung web va thuong mai dién ta: Quan 1y tai khoan nguoi dung, don hang,
san pham va thanh toan.

e Hé thong quan 1y doanh nghiép (ERP, CRM): Luu trir va xir 1y dit liéu nhan su,
khach hang, ké toan va bao cio.

e Ngan hang va tai chinh: Quan ly giao dich, thong tin tai khodn va bdo cao tai
chinh.

e Gi4o dyc: Xay dung hé théng quan 1y sinh vién, diém sb, va chuong trinh dao
tao.

e Phan tich dit liéu va bao cdo: Dung SQL dé trich xuat va tong hop dit liéu phuc
vu phan tich kinh doanh (Business Intelligence)

1.4 Cong cu lap trinh

1.4.1 Visual Studio

Visual Studio 12 mot moi trudong phat trlen tich hop (Integrated Development
Environment - IDE) manh mé dugc phat trlen boi Microsoft. N6 cung cap mot loat cac
cong cy va tinh ning dé hd tro viéc phat trién cac ung dung trén nhleu nén tang va
ngon ngu:~lap trmh‘khac nhau. Dudi day 1a mot sé diém n01~bat vé Visual Studio :

e Ho trg nhiéu ngon ngir 1ap trinh: Visual Studio ho trg mot loat cac ngdn ngtr
1ap trinh nhu C#, C++, Visual Basic, F#, Python, JavaScript, TypeScript va
nhiéu ngdn ngir khac nita.

e Cong cu thiét ké giao dién ngudi dung (GUI): Visual Studio cung cép cac
cong cu manh mé& dé thiét ké giao dién ngudi ding cho cac tng dung desktop,
web va di dong. Cac cong cu nay cho phép ban kéo va tha cac diéu khién, xay
dung giao di¢n nguoi dung moét cach truc quan.

e Debugging va Profiling: Visual Studio cung cdp mot loat cic cong cu dé
debug va optimize mi ngudn ctia ban. Pidu ndy bao gdm viéc breakpoint,
watch windows, va cac cong cu phan tich hiéu sudt dé tim ra va sta 13i hiéu

suat trong ma cua ban.
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HG tro Source Control: Visual Studio tich hop tét v6i cac hé thdng quan 1y ma
ngudn nhu Git, SVN va TFVC, cho phép ban lam viéc véi du 4n cua minh
trong moi truong phat trién phan tan.

Cong cu IntelliSense: Visual Studio cung cip IntelliSense, mot tinh ning
thong minh giup du doan va hoan thién ma cta ban khi ban gd. Piéu nay gitp
tang toc do lap trinh va giam thoi gian tim 13i.

Mé rong véi Extensions: Visual Studio cho phép ban m¢é rong chirc nang cua
no6 thong qua cac extensions. Cong déng Visual Studio da tao ra mot loat cac
extension cho moi thi tir quan 1y package dén cong cu kiém tra chat luong ma.
H§ trg' da nén tang: Visual Studio hd trg phat trién tmg dung cho nhiéu nén

tang nhu Windows, macOS, 10S, Android va Linux.

Visual Studio duoc coi 1a mot trong nhitng mdi trudng phat trién pho bién nhat va

manh mé nhét trén thi trudng, duoc sir dung rong rai trong cong dong phat trién phan

mém.

1.4.2 SQL SeverManagement Studio

SQL Server Management Studio (SSMS) 1a mdt ing dung dugc Microsoft cung

cAp mién phi dé quan 1y va twong tac véi cac co so dir liu SQL Server. Pay 13 mot

cong cu quan trong cho cac nha quan tri co s¢ dir liéu va nha phat trién tng dung SQL

Server. Dué6i ddy 1a mot s6 diém ndi bat vé SQL Server Management Studio:

Giao dién nguwoi dung d6 hoa (GUI): SSMS cung cap mét giao dién nguoi
dung d6 hoa truc quan giup nguoi dung twong tic voi cac ddi twong trong co sd
dir liu SQL Server nhu bang, thi tuc luu trit, ché dd xem va ché d6 canh bao.
Truy van dir liéu: SSMS cho phép ngudi dung thyc thi va chinh sira cac cau
lénh SQL tryc tiép tir giao dién nguoi dung. Picu nay cho phép nguoi ding
thuc hi¢n cac thao tac nhu truy van dit liéu, cap nhat, x6a va thém méi dir licu.
Quin ly co s& dir liéu: SSMS cho phép quan tri vién tao, xda va chinh stra co
so dir li¢u, bang, chi muc, quan hé¢, ché d6 xem, thu tuc lwu trir va cac doi tuong
khac cua co s¢ dir liéu SQL Server.

Xem va quan ly canh bao: SSMS cho phép nguoi dung xem va quan ly cac
canh bao trong co sd dir lidu, ciing nhu thiét 1ap cac canh bao méi dé theo ddi
cac su kién quan trong.

Debugging va Profiling: SSMS cung cip cac cong cu dé debug cac thi tuc luu
trit va xem ho so thuc hién (execution profile) cta cac truy van SQL dé tbi wu

hi¢u suat ctia chung.
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e Tich hop véi Visual Studio: SSMS tich hop chét ché voi Visual Studio, cho
phép nha phat trién va quan tri vién d& dang lam viéc v6i ca hai moi truong ma
khong can chuyén dbi giita chung.

e HO trg mé rong: SSMS hd trg cic cong cu md rong va tién ich bd sung tir
cong ddng, gitip tiy chinh va mé rong chirc ning cua Gmg dung theo nhu ciu cu
thé.

Tom lai, SQL Server Management Studio la mdt cong cu quan trong va
manh mé& cho viéc quan 1y co s& dit liéu SQL Server va phat trién tng dung lién

quan dén dir liéu trong méi truong Microsoft SQL Server.
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CHUONG 2: PHAN TICH CHU'C NANG VA THIET KE HE THONG

2.1 Mo td bai todn

Bai toan dt ra la xay dung mot hé thong phan mém thi tric nghiém danh cho
hoc sinh nham hd trg viée t6 chirc va tham gia cac ky thi theo hinh thic trac nghiém
mot cach hiéu qua va tién loi. phan mém s& cung cdp cac chic ning can thiét cho hoc
sinh, gi4o vién, truong khoa va nguoi quan tri hé théng, bao gdm viéc tao dé thi, 1am
bai thi, chdm diém tu dong, duyét dé thi, thong ké va quan Iy ngudi ding.

Hé thong can dam bao kha ning xu Iy nhiéu nguoi dung truy cap dong thoi, luu
trtr va bao mat dir licu mot cach an toan, va cung cép trai nghiém nguoi1 dung mugt ma
v6i giao dién truc quan. Ngoai ra, viéc tinh toan diém thi va cung cap két qua nhanh

chéng 13 mot trong nhitg yéu ciu quan trong cta hé thong.
2.2 Phan tich chirc nang

2.2.1 Chirc nang cua hgc sinh
» Dang nhap
Nguoi ding dang nhép theo tai khoan di tao. Néu ding nhap sai,yéu cau nhap
lai.
Trong trudng hop ngudi ding quén mat khiu, ¢ thé str dung tinh ning quén
mat khau dé c6 thé duoc cép lai mat khau thong qua viéc xac minh s6 dién thoai.
> Kiém tra thong tin
Nguoi ding c6 thé kiém tra cac thong tin ca nhan nhu : Tén tai khoan, ho tén,
email, s dién thoai.
> Thay d6i mat khau
Nguoi dung c6 thé nhap mat khau cii va doi méat khiu méi néu mudn dam bao
an toan hon cho tai khoan cua minh.
> Lua chon dé thi.
Nguoi dung c6 thé lya chon cac dé thi clia timg mon thi di c6 dé tham gia lam
bai thi trac nghiém.
> Xem két qua bai thi
Nguoi dung c6 thé xem duoc diém sd, sé cau dung, thoi gian 1am bai cia bai thi
sau khi 4n nat ndp bai.

» Xem lai bai lam
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Nguoi dung c6 thé xem lai bai lam cua minh bao gdm ca dap an dung va dap 4n
minh da chon.
> Kiém tra lich st 1am bai.
Nguoi dung c6 thé kiém tra lai lich st cac bai dd lam vé: thoi gian lam bai, sb
diém, sb cau 1am ding, ma dé.
> Xem bang xép hang
Nguoi ding c6 thé xem duge bang xép hang cac mén hoc, hodc lua chon timg

mon hoc riéng biét dé xem két qua cua nhiing nguoi dung khac.

2.2.2 Chirc nang cua truwong khoa

» Dang nhap

Nguoi dung dang nhap theo tai khoan da tao. Néu ding nhap sai, yéu cau nhép lai.

> Duyét dé thi

Nguoi dung ding nhap tai khoan trudng khoa dé co thé thuc hién duyét dé thi hodc
tir chdi duyét dé duoc guri tir phia gido vién.

» Quan ly phan cong

Nguoi dung c6 thé phan cong gido vién day mot hoic nhidu mon, mot mon cé thé
phan duoc nhiéu gido vién day.

> Quan ly dé thi

Nguoi dung dang nhap tai khoan trudng khoa c6 thé thuc hién thao tac thém, sira,
x6a, tim kiém cac dé thi tric nghiém d3 duoc luu vao chwong trinh.

» Quan ly moén hoc

Nguoi ding ding nhép tai khoan trudng khoa c6 thé thuc hién thao tac thém, xoa
cac mon hoc da dugc luu vao chuong trinh.

> Théng ké va xuét bao cdo

Théng ké duoc sb lugng mén hoc, diém trung binh mén hoc, $b giao vién day mén

hoc d6 va xuat file execl.

2.2.3 Churc nang cnia giao vién

» Dang nhap

Nguoi dung dang nhap theo tai khoan da tao. Néu dang nhap sai,yéu cau nhép lai.

> Tao dé thi

Nguoi diung dang nhap tai khoan Teacher c6 thé thuc hién thao tic thém dé thi trac
nghiém dugc hoan thanh hodc luu tam thoi .

> Quan ly dé thi

Nguoi dung co thé tim kiém , cap nhat , x6a , chinh sua dé thi trac nghiém dugc

luu vao chuong trinh .
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Nguoi dung c6 thé hoan thanh tiép dé thi d3 dwoc luu tam thoi trude khi duoc

duyét dé thi.

> Thbng ké

Théng ké duoc sb luong thi sinh thi, thoi gian thi, mdn thi, diém thi cua timg thi
sinh.

2.2.4 Chirc nang cua qudn tri vién

» Dang nhap

Nguoi dung dang nhap theo tai khoan da tao. Néu ding nhap sai, yéu cau nhép lai.

» Quan ly tai khoan nguoi dung

Nguoi dung ding nhap tai khoan admin ¢ thé xem thong tin c4 nhan cua céc tai
khoan nguoi ding. C6 thé chinh stra, tim kiém va xo6a thong tin cua cac tai khoan
nguoi dung.

> Théng ké va xuét bao cdo

Nguoi ding ding nhap tai khoan admin c6 thé thyc hién thao tic xem béo cdo vé
s6 luong dé thi c6 trong hé thdng cua timg mén hoc, sd lwong nguoi ding va sé luot

lam bai thi cua tirng mén hoc.
2.3 Biéu d6 UseCase

2.3.1 Biéu dé UseCase czia sinh vién

» User case quan ly thong tin

thay ddi théng tin

quan ly thdng tin

h

thay doi mat khiu

Moured ding

Hinh 2. 1 Biéu d6 Use Case quan ly thong tin
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Mo ta Use Case quan ly thong tin :

Bang 2. 1 Dac ta Use Case quan 1y thong tin

Tac nhan

Hoc sinh

Mo ta

Cho phép xem théng tin ca nhan

Tién di€u kién

Sinh vién di ding nhap vao hé thong

Ludng xt 1y chinh

1. Sinh vién chon myc ‘ Thong tin ¢ trén hé théng

2. Hé thong hién thi hét thong tin nguoi dung

3. Néu mudn thay doi thong tin , hé thong s& kiém tra va cap nhat

dir liéu mai cho sinh vién

> User case bai thi

MNgurér ding

lam bai

bang xép hang

Hinh 2. 2 Biéu dd Use Case bai thi

xem két qua

Mo ta Use Case bai thi :

Bang 2. 2 Dac ta Use Case bai thi
Tac nhan Hoc sinh
Mo ta Cho phép lam bai thi

Tién diéu kién

Sinh vién da dang nhap vao hé thong

Ludng xir 1y chinh

1. Sinh vién chon muc ¢ Vao thi * trén hé thong
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2. Hé théng hién thi mon thi can lam

3. Chon mot mén dé thi hé thdng s& hién thi tit ca bai thi duoc

giao cho sinh vién
4. Sinh vién truy cép vao bai thi da dugc giao
5. Hoan thanh bai thi va ndp bai

6. Sinh vién s& duoc nhin thiy két qua bai thi di 1am va xem

bang xép hang

2.3.2 Biéu dé UseCase Ciia ngwoi qudn tri
> Use case Quan 1y dé Thi

nhdp diF liéu excel

Quan Iy dé thi

Quan tri vién

Hinh 2. 3 Biéu d6 Use Case quan 1y dé thi

Mo ta Use case quan 1y dé thi : .
Bang 2. 3 Use case Quan ly dé thi

Tac nhan Quan tri vién

Mo ta Cho phép Quan tri vién chon cac chirc nang thém, xo6a ,tim
kiém,stra bai thi

Tién diéu kién Quan tri vién da dang nhap vao h¢ thong
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Ludng xtt Iy chinh | 1. Quan tri vién chon muc ¢ Quan 1y d8 thi ¢ trén hé théng
2. Hé théng hién thi thong tin dé thi , danh sach dé thi

3. Neéu chon thém d€ quan tri vién co6 thé chon mdn hoc can thém

va c6 thé thém dé thi cong hodc impot file

4. Neéu chon x6a dé chon mon can xo0a

5. Neéu chon tim kiém nhap moén can tim

» Use case quan ly nguoi dung

Crudn Iy ngurdi ding

Quan tri vién

Hinh 2. 4 Biéu d6 Use Case quan 1y ngudi ding
Mo t4 Use case quan ly nguoi dung :

Bang 2. 4 Use case Quan 1y dé thi

Tac nhan Quan tri vién
Mo ta Cho phép Quan trj vién chon céc chirc ning sira, xoa ,tim kiém
Tién diéu kién Quan tri vién da dang nhap vao h¢ théng

Luéng xur 1y chinh | 1. Quan tri vién chon muc ¢ Quan 1y nguoi dung © trén h¢ théng
2. Hé thdng hién thi thong tin ngudi ding

3. Néu chon chinh stra quan tri vién c6 thé stra thong tin nguoi

dung dé cap nhat lai thong tin méi

4. Neéu chon x06a dé chon tai khoan nguoi dung can xo6a
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5. Neéu chon tim kiém nhap tén tai khoan can tim kiém

» Use case quan ly mén hoc

Qlsdn fri vign

thém mdn hoc

Quan Iy man hoc

xba mén hoc

Hinh 2. 5 Biéu d6 Use Case quan 1y méon hoc

Mo ta Use Case quan ly mon hoc :

Béang 2. 5 Use Case quan ly mon hoc

Tac nhan

Quan tri vién

Mo ta

Cho phép Quan tri vién chon cac x6a , thém

Tién diéu kién

Quan tri vién da dang nhap vao hé théng

Ludng xir 1y chinh

1. Quan tri vién chon myc ° Quan Iy mén hoc * trén hé théng
2. He thdng hién thi thong tin mén hoc
3. Néu chon thém s& thém mén hoc can thém

4. Neéu chon x06a s€ x6a mon hoc can x6a

Sinh vién thuc hién: Nguyén Pirc Duong Nam  Giang vién huéng dan: ThS. Nguyén Thi Vii Thao

18




Xay dung phan thi trac nghiém

2.3.3 Biéu do UseCase ciia gi4o vién

» Use case tao dé thi

luru tam thiri

thém céu hai

gido vién

Hinh 2. 6 Biéu d6 Use Case tao dé thi

M5 ta Use Case tao dé thi :

Bang 2. 6 Use Case tao dé thi

Tac nhan Giao vién
Mo ta Cho phép gido vién chon thém cau hoi
Tién diéu kién Gido vién da ding nhap vao hé thong

Ludng xtt Iy chinh | 1. Gido vién chon muc ¢ Thém cAu hoi * trén hé thong

2. Hé thong hién thi myc dé thém cau hoi

hoan thanh dé thi

khoa dé duyét dé

3. Khi cau héi dugc thém gido vién co the luu tam thoi néu chua

4. Khi hoan thanh d¢ thi dé thi s& dugc chuyén qua phia trudng
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> Use case quan 1y dé thi

gido vién

Quan Iy g thi

thém cau hdi

Hinh 2. 7 Biéu d6 Use Case quan 1y dé thi

Mo ta Use case quan 1y dé thi :

Bang 2. 7 Use case quan ly dé thi

Tac nhan

Giao vién

Mo ta

Cho phép gido vién chon xoa , tim kiém , cap nhat

Tién diéu kién

Gido vién da ding nhap vao hé thong

Ludng xtr 1y chinh

o ~ w0 b

Gido vién chon muc “ Quan 1y dé thi ¢ trén hé thong

Hé thong hién thi cac dé thi gido vién da lam

Néu chon x6a gido vién s& chon dé can xoa

Néu chon tim kiém gido vién c6 thé kiém kiém bang tén dé

Khi cap nhat dé thi néu hoan thanh dé thi dé thi s& duogc
chuyén qua phia truong khoa dé duyét dé
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2.4.4 Biéu dé UseCase ciia trwéng khoa

> Use case Duyét dé

Trrémg khoa

Tir chéi duyét

chap nhan duyét

Hinh 2. 8 Biéu d6 Use Case Duyét dé

Mo ta Use case duyét dé :

Bang 2. 8 Use case duyét dé

Tac nhan

Trudng khoa

Mo ta

Cho phép Trudng khoa duyét dé thi

Tién diu kién

Truéng khoa di dang nhap vao hé théng

Ludng xir 1y chinh

1. Trudéng khoa chon muc ¢ Duy¢t dé thi ¢ trén hé théng

2. Hé thong hién thi cac dé thi gido vién da gui qua dé duyét

3. Néu chon duyét dé hé thong s& ghi nhan dé da duoc chip nhat
va chuyén dé 1én danh sach dé thi cta sinh vién

4. Néu chon tir chdi hé thong s& ghi nhan tir chdi dé cua gido

vién gui va s€ thong bao lai cho gido vién
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» Use case quan ly phan cong

Trrdmg khoa

gido vién

phén cdng

Hinh 2. 9 Biéu d6 Use Case quan 1y phan cong

Mo ta Use case quan ly phan cong :

Bang 2. 9 Use case quan ly phan cong

Tac nhan

Trudng khoa

Mo ta

Cho phép Trudng khoa phan cong giao vién

Tién di€u kién

Truéng khoa di dang nhap vao hé théng

Ludng xir 1y chinh

Truong khoa chon muc ¢ quan 1y phan cong ¢ trén hé théng
Heé thong hién thi danh sach gido vién va mon hoc
Trudong khoa s€ chon mot gido vién dugc phan cong vao mot
hodc nhiéu mén hoc can day

4. Thong tin danh sach gido vién duoc phan cong s& dugc hién
thi 1én hé thong
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2.5 So dd tuan tyr

2.5.1 Biéu dé tuan tw ding nhdp

Form ding Controller DB/Users

Dang Nhap

®
e
B
s
s
s
s
.
.
.
.
.
®
®
.
®
-
®
+
=
B
s
.
s
.
.
.
.
.
®
®
®
®
—

nhép

*
*
*
*
-

-

r\;
-
-
*

MNgwréri dimg

1. Md form

fosus

* 2 Nhip MSSV va mét khdu

i |

BB B B B B B B B B B S B B B R W E B W R E R B R R R R W R B

. 3. Click vao mit déng nhdp -
®| | 4 Kiém tra mssv va mat khau B L
»| | 3. Kiem tra mssv va mat khau
>

. < 6. Tra vé ket qua

: 7. Tra vé két qui .
"‘ - X . £ - - & T "‘
. 8. Hien thi ket qua tra ve : .
: -« . :

Hinh 2. 10 So db tuan tu ding nhap
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2.5.2 Biéu dé tuan tw qudn Iy ngwoi ding

DE/Users

Form quan Iy

sinh vién

Quan tri vién T :
1.1 M form thém sinh vién :

* 1.2.Nhap vao théng tin sinh vién - :

© 1.3 Click vdo nitxac nhdn - ' 15, Kidm tra théng fin sinh vien -

- . -z - . N -a : .2, Klem tra thong un sinh vien -

» []1-4 Kiem tra thong tin sinh vien + “oype ooy va thém div gy

(Mssv, email) vao db .

1.6. Tra vé két qua

: s D e

N 1.7. Tra ve két qua N

. R

: 1.8. Hién thi két qua trd vé . :

I 2.1Md form sira théng tin -~ -

- sinh vién - N N

2.2.Chinh si¥a vao céc tredmg

B can chinh sira - : :

. 2.3. Click vdo niit xc nhan - " .. .25 Kiém trathéng tin sinh vién

- + 2.4 Kiem tra thdng l||_1 sinh vién . (Mssv, email) va chinh sira .
» (Mssv, email)

: 2.6. Tra vé két qua

: N <R

M 2.7 Tra ve két qua

. R

: [2.8_ Hién thi két qua tra vé . T

: 3.1 Click vao niit x6a : i :

. ngui ding - : 3.3. Kiém fra théng tin :
>| | 3.2 Kiém tra théng tin sinh vién| | sinh vién (Mssv, email) va

(Mssv, email) thure hién x6a

: soais s 3.4 Tra vé két quad

. 35 Traveketqua | |<;----------------m------o--

: -

: 3.6. Hién thi két qua tra vé

Hinh 2. 11 So d6 tuan ty quéan 1y ngudi ding
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2.5.3 Biéu dé tuan tw qudn ly cau hgi

Controller
Quan ly céu
hdi

DB/guestions

Form quan Iy

cau hoi

Quan tri vién

1.1 M& form thém cdu hoi

>

1.2.Nhdp vao thdng fin cau hoi

}oonaf
}oonaf

1.3. Click vao niit xac nhan

Janna]

Jonan]

1.5. Thém di¥ liéu véo co
s diF ligu

» 1.4. DiF liéu ngui ding

1.6. Tra vé két qua
¢<_ __________________________

1.7. Tra vé két qua

é ___________________________

1.8. Hién thi két qua tra vé

]

Janna]

2.1 M& form chinh si¥a

2.2 Chinh sira vao cac fruémg
can chinh sira

Jasanad
Jeaana]

2.4. Kiém tra sur ton tai cla
céu hdi 2.4 Chinh si¥a ciu hdi

2.3 Click vao nit xac nhan

»

2.6 Tra vé& két qua
¢<_ __________________________

2.7.Tra vé két qua

é ___________________________

P.8. Hién thi két qua tra vé

]

3.1 Click vao nut xoa
cau hoi

bransanana

> 3.2 Kiém tra cau hdi cé tdn

tai hay khéng 3.3. Thurc hign xoa

soaig s 3.4 Tra v& két qua
35 Traveketqud | |<z----------mmmmmmmmmme-

é________...._......_......

3.6. Hién thi két qua tra vé

]

Hinh 2. 12 So db tuan ty quan 1y cau hoi
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2.5.4 Biéu dé tuan tw qudn ly bai thi

Controller
Quén Iy bai
thi

DB/exams

Form quan Iy

bai thi

Quan tri vién T .
© o 11M&form thémbaithi :

* 1.2.Nh3p vao théng tin bai thi - :

© 1.3 Click vao nitxac nhdn - : :

»| | 1.4Tném baithivao ¢ thong * 4 4 Tnam bai thi vio hé théng -

1.6. Tra vé két qua

<

1.7. Tra vé két qua

( ___________________________

1.8. Hién thi két qua tra vé

]

IEEEER

2.1 M& form chinh sira

2.2 Chinh sifa vao cac tredng
cén chinh sira

EEERER
boewene]

2.3. Click vao nit xdc nhan 2.4, Kiém tra théng tin nhdp vao ® - L
2.4_Kiem tra théng fin nhap vao

2.6. Tra vé két qua
<

2.7.Tra vé két qua

( ___________________________

P.8. Hién thi két qua tra vé

]

3.1 Click vao nut x6a
IGp hoc

bessnsnnas

> 3.2 Kiém fra Iép hoc co tén 3.3. Kiém tra Iép hoc co tén
tai hay khdng tai hay khdng

s e 3.4 Trd vé két qua
3.5 Tra vé két qua <= q

é_________..._.............

3.6. Hién thi két qua tra v&

P

Hinh 2. 13 So d tuan tu quan 1y bai thi
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2.5.5 Biéu dé tuan tu thi

Controller DE/exams
thi

Quan tri vidn - . M
1.1 ¥é&u cau thi ] . N M M
- 1.2 Kiem tra dieu kién bai thi - M
— 1.3 LAy bai thi
- 1_4 Tra lai bai thi |:|
: [T e L
. 1.5 Tra lai bai thi
- B e M
- 1.6 MNOp bai
hat - 1.7 Cham giém thi .
- 1.8 Luru bai thi
»
= 1.11. Tra vé két qua 1.9 Théng bdo H
z B e L
- E-mmomomsossssssscccoooood -
: 1.12. Hién thi két qua tra vé :

Hinh 2. 14 So db tuan tu thi
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2.5.6 Biéu dé tuan tw qudn Iy mén hec

Controller
Quan Iy
mén hoc

DE/MonHoc

Form quan ly

mdn hoc

Quan tri vién

bosuns

1.1 Md form thém mén hoc

>

1.2.Nhap vao thdng tin mdn hoc

b o]
b o]

EEERR|
bowws

1.3. Click vao nit xac nhan

1.5. Kiém ftra thdng tin mén hoc
va thém vdo co s& diF liéu

» | | 1.4. Kiém tra théng tin nhip vio

>

»

1.6. Tra vé& két qua

1.7. Tré vé két qua

( ___________________________

1.8. Hién thi két qua tra vé

P

Jessananssnanannsanannnan|

EEEEX|

2.1 Mg form chinh sira

2.2 Chinh sira vao cac treémg
can chinh stra

J e wen e
boesssd

2.3. Click vao niit xac nhan 2.4, Kiém fra théng tin nhap vao

Jo e wees]
Jowsnss

2.4, Kiém fra théng tin nhap vao

2.6. Tra vé két qua

2.7 Tra vé két qua

{ ___________________________

.8 Hién thi két qua tra vé

P

3.1 Click vao nit xéa
médn hoc

hesunannns]

> 3.2 Kiém tra mén hoc co tén 3.3. Kiém tra mén hoc co tén
tai hay khdng tai hay khdng

s s 3.4 Tra vé két qua
35 Traveketqud | [<D---------

é_________..._......_......

3.6 Hién thi két qua tra vé

]

o

Hinh 2. 15 So d6 tuan tu quan 1y mon hoc
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2.6 Thiét ké co s& dir liéu

2.6.1 So' dé quan hé khoa

Users Ranking History_Test admin Question
T Id_User Id_User 7 1d ? 7 id.quesion
usemame fullname Id_User Jsemame Jd_Bem
paszword Completed_Exams |d_Exam d queston
fullnzme Tetal Points Namefxam - P
email NumberExam email P
phone_number Time_Completed shone_number AnswerC
Reaul AnswerD
Toil Paint Corect_Answer
Date_Time St
Teacher_Subjects Teachers
¥ 1d ¥ 1o Teacher
Exam_Approvals i
teacher id usemame . _App! list_exam
) Id
P ldBem
subject id passierd M
fullnzme e Mame_Exzm
assigned_dste e
igned_by email feschel Exam_Number
aszigned| .
head_id .
status phone_number number_Question
depart s Time
notes pantment
comments B
created_date teacherid
status Zpproval date created_date
created_date status
= id_subject
Department Heads
¥ ld_Head
usemame Subject s
R "
password 9 I
list subject Finzme tescher
? i email subisctd
nameExam phene_number scsigned dete
department department assigned_by
created_date s
status

Hinh 2. 16 So d6 quan hé khéa

2.6.2 Danh muc céc bdng

Bang admin bang nay dung dé luu trir thong tin chi tiét ctia quan tri vién
Bang 2. 10 Bang dir liéu Admin

Phone_number

VARCHAR

1 Id_Admin INTEGER Ma dinh danh quan tri vién
2 Username VARCHAR Tén dang nhap

3 Password VARCHAR Mat khau da dugc ma hoa
4 Fullname VARCHAR Ho va tén day du

5

S6 dién thoai
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Bang Users bang nay dung dé luu trit thong tin chi tiét cta hoc sinh
Béng 2. 11 Bang dir 1i¢u User

1 Id_User INT Ma dinh danh hoc sinh

2 Username VARCHAR Tén dang nhép

3 Password VARCHAR Mat khau di dugc ma hoa
4 Fullname VARCHAR Ho va tén day du

5 Phone_number | VARCHAR S6 dién thoai

Bang Department_Heads bang nay dung dé luu trir thong tin chi tiét cua truong khoa
Bang 2. 12 Bang dir liéu Department Heads

1 Id_Head INT Ma dinh danh truong khoa
2 Username VARCHAR Tén dang nhap

3 Password VARCHAR Mat khau di dugc ma hoa
4 Fullname VARCHAR Ho va tén day du

5 Phone_number | VARCHAR S6 dién thoai

6 Department VARCHAR B0 phan

7 created_date | TIMESTAMP Ngay tao du li¢u

8 status INT Trang thai hoat dong

Bang Teachers bang nay dung dé luu trit thong tin chi tiét ciia giao vién

Béang 2. 13 Bang dir 1i¢u Teachers

1 Id_Teachers INT Ma dinh danh gido vién

2 Username VARCHAR Tén dang nhap

3 Password VARCHAR Mat khau da dugc ma hoa
4 Fullname VARCHAR Ho va tén day du

5 Phone_number | VARCHAR S6 dién thoai

6 Department VARCHAR B6 phan

7 created_date TIMESTAMP Ngay tao du liéu

8 status INT Trang thai hoat dong
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Bang Exam_Appovals bang dung dé yéu cau duyét dé thi tir truong khoa
Bang 2. 14 Bang du li¢u Exam_Appovals

1 Id INT So thu tu

2 Exam_id INT M3 dé thi

3 Teacher_id INT Ma dinh danh gido vién

4 Head_id INT Ma dinh danh truéng khoa
5 Status VARCHAR Trang thai dé thi

6 Comments VARCHAR Nhan xét cua truong khoa
7 approval_date | TIMESTAMP Ngay duyét dé

8 created_date | TIMESTAMP Ngay gii duyét dé

Bang Ranking bang nay ding dé xép hang thi sinh
Béang 2. 15 Bang dir liéu Ranking

7

1 Id INT S6 thir tu
2 Id_User INT Lién két dén Users, xac dinh hoc sinh
3 Fullname VARCHAR Tén cua hoc sinh

4 Completed_Exams | INT S bai thi da hoan thanh

5 Total_Points VARCHAR Tong diém tich lity

Biang History Test bang nay dung dé xem lich sir 1am bai
Béng 2. 16 Bang dir li¢u History Test

1 Id INT Khoa chinh ciia tirng 1an lam bai
2 Id_User INT Ma dinh danh hoc sinh

3 Id_Exam INT M3 Dé thi

4 NameExam VARCHAR Tén bai thi

5 NumberExam INT S thir tir bai thi

6 Time_Completed | TIMESTAMP Thoi gian hoan thanh

7 Result VARCHAR Diém dat duoc

8 Total_Point VARCHAR Téng diém bai thi

9 Date_Time TIMESTAMP Ngay gio nop bai
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Bang Question bang nay dung dé luu trit ngan hang ciu hoi

Béang 2. 17 Bang dir 1iéu Question

1 Id_question INT Ma dinh danh cau hoi
2 Id_Exam INT M4 dé thi

3 Question VARCHAR No6i dung cau hoi

4 AnswerA VARCHAR Dap an A

5 AnswerB VARCHAR béap an B

6 AnswerC VARCHAR Dép an C

7 AnswerD VARCHAR bap an D

8 Correct_Answer | VARCHAR Dap an ding

9 Status INT Trang thai

Bang List_exam bang ndy hién thi danh sach dé thi
Bang 2. 18 Bang dir liéu List_exam

1 Id INT Khoa chinh

2 Exam_id INT M3 dé thi dé lién két

3 Teacher_id INT M3 gido vién dé gui dé duyét
4 Head_id INT M3 trudng khoa dé duyét dé
5 Status VARCHAR Trang thai dé thi

6 Comments VARCHAR Nhan xét cua truong khoa

7 Approval_date | TIMESTAMP Ngay duyét dé

8 Created_date TIMESTAMP Ngay giri dé

Bang Teacher Subjects bang nay lién két gido vién voi mon hoc

Béang 2. 19 Bang dit liéu Teacher_Subjects

1 Id INT Khoa chinh

2 Teacher_id INT M4 giao vién dugc phan cong mon hoc
3 Subject_id INT Ma& moén hoc phan cong

4 Assigned_date TIMESTAMP Ngay phan cong
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Assigned_by VARCHAR Truong khoa s€ phan cong gido vién
Status VARCHAR Trang thai gido vién day hay da ngung
notes VARCHAR Ghi chd
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CHUONG 3: KET QUA THU'C NGHIEM PE TAI

3.1 Moi truwong

< Dé tai dugc phat trién trén moi trudng phat trién:

e Vi xur ly (processor): Processor 11th Gen Intel(R) Core(TM) i5-1135G7 @
2.40GHz 2.42 GHz

e Ram: 16,0 GB

e Storage 238 GB SSD Colorful SL500 256GB, 238 GB SSD NVMe Lexar SSD
NM620 256GB

e Graphics Card NVIDIA GeForce MX330 (2 GB), Intel(R) Iris(R) Xe Graphics
(128 MB)

» Cong cu lap trinh

L)

e Phin mém viét code: Visual Studio

e Co s dir liéu: SQL Server Management Studio

e Ngon ngir 1ap trinh: C#(Backend), Windows Forms(FrontEnd)
3.2 Két qud giao dién
3.1.1 Giao di¢n trang chu

Giao dién tong qudt khi mé phan mém.

85 Home == (] X

e e

Hinh 3. 1 Giao dién trang chu
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3.1.2 Giao dién trang ding nhap

User ,admin , teacher , head can nhdp dii théng tin trude khi dang nhdp vao hé

théng.

aZ! Dang Nhap =

PANG NHAP

Hinh 3. 2 Giao dién trang dang nhap
3.1.3 Giao dién trang quén mdt khdu

Hoc sinh can nhdp thong tin tai khoan de lcfy lai mdt khau.

8 ComfirmPass =

I
XAC NHAN TAI KHOAN

Nhap tén tai khoan

2 a | |

Xac nhan sé dién thoai

Hinh 3. 3 giao dién trang quén mat khau
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3.1.4 Giao di¢n trang lam d@ thi

Hoc sinh thuc hién lam dé thi da dwoc giao.

85! LamBai = a X

"SQL" la viét tat cua gi?

A_ Structured Query Language B. Structured Question Language

C. Sequential Query Language D. Structured Question Logic \

Om

Hinh 3. 4 Giao dién trang 1am dé thi

3.1.5 Giao di¢n trang chen mon thi

Hoc sinh thuc hién chon mén hoc truede khi bat dau thi.
8! ChooseExam _ O %

: QU]ZT-)]'O Trangcha Vaothi Két qua Xép hang _

Chon mén thi can lam - Lé&p trinh hudng ddi tudng

L&p trinh hudng déi tudng
Cdng nghé Java
Mang may tinh
- . Cd sd dii ligu
> _ Lap trinh hudng dg Tin hoc dai cudng
Cong nghé Java | Toan rdirac
Lap trinh Wed
kinh t& vi mé&

Mang may tinh
Cd sd di ligu

Tin hoc dai cudng
Toan rdi rac
Lap trinh Wed

kinh t& vi mé

QNN AW N
N =N = -
o= 0 0 g

Hinh 3. 5 Giao dién trang chon mon thi
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3.1.6 Giao dié¢n trang két qua thi

Hoc sinh c6 thé xem két qud , thanh tich tirmg mén hoc.

o5 KetQua — [} pd

Qu IZP]‘O Trang chua Vao thi Kél qua Xép hang _

» Lp trinh Wed 9 16/10/2025 11:02:22 CH a5
2 Céng nghé Java 6 16/10/2025 11:03:57 CH 111
3 Toan rdi rac 2 14 20/10/2025 6:29:44 CH 06
4 Mang méy tinH 5 08/11/2025 7:34:29 CH 1710
5 d?1 5 10 251 08/11/2025 7:45:23 CH 5/5

Hinh 3. 6 Giao dién trang két qua thi

3.1.7 Giao dién trang qudn Iy dé thi

Quan tri vién quan ly thém dé , xoa dé.

o5l HomeAdmin — m} X

Admi - .
ﬂ acimin@amsil.com THONG TIN BE THI
anlder ‘ Chon d& thi “ |
DPé s6 : ‘ | 2
Tim kiém
@ Quén Iy dé thi S6 cau - Thdi gian |10 -] Phat
43 Cap nhat

Quan ly ngudi dung

DANH SACH BE THI

Quan ly mén hoc

S Thdi gian

3 1 Céng nghe Java 1 10 10 phit

jikonglks 2 Mang méy tinh 1 10 10pht
3 Cd sd dii liéu 1 10 10 phit

4 Tin hoc dai cudng 1 10 10 phit

5 Toan réi rac 1 10 10 phot

[ Lap trinh hudng déi tudng 1 10 10 phit

7 kinh t& vi mé 1 3 30 phut

8 kinh t& vi md 2 2 11 phit

Hinh 3. 7 Giao dién trang quan 1y dé thi
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3.1.8 Giao dién trang tao dé thi

Quadin tri vién thém timg cdu hoi cho dé thi.

sl AddQuestion

Mon hoc: Cong nghé Java

bé sé: 2

Cau hoéi 1

Pap an A : |

Pap an B : |

Pap an C : |

Pap an D : |

PUNG -

I

Hinh 3. 8 Giao dién trang tao dé thi

3.1.9 Giao dién trang qudn Iy ngwoi dung

Quan tri vién sé quan ly tai khoan cua hoc sinh.
85! HomeAdmin

Admin
admin@gmail.com

THONG TIN NGUGI DUNG

Tenasngnhep: | |

Ho tén : |

Email - | ‘ 56 dién thoai - |

D Quan ly dé thi

DANH SACH NGUJI DUNG

&A% Quan ly ngudi dang

T&n d&ng nhap Email
£l Quan Iy mén hoc > 1 john_doe John Doe john doe @example com
2 jane_smith Jane Smith jane smith@example com
3 userl Dudng Nam user] @gmail com
~~ Thdng ké 4 user2 Dudng Nam A 2
5 userd Dudng Nam B 4

Hinh 3. 9 Giao dién trang quan 1y nguoi dung

3 Cap nhat

;

55 dién thoai

1234567850
9876543210
0942505123
2
4
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3.1.10 Giao dién trang qudn ly mén hoc

Quan tri vién s€ quan ly thém bot mon hoc.

a5 HoemeAdmin - m] *
@1 Admﬁn )
Wy mnGamateom THONG TIN MON HOC

(@ Thom mon o |
1 Quan ly d& thi
» Lap trinh hudng déi tudng

Céng nghé Java

Quan ly ngudi dang

Mang may tinh
Co sd dil liéu
Quan ly mon hoc Tin hoe dai cuidng
Toan rdi rac
Lap trinh Wed

kinh t& vi mé

Thong ké

@ @ o e W N

Hinh 3. 10 Giao dién trang quan Iy moén hoc

3.1.11 Giao dign trang théng ké
Qudn tri vién sé thong ké toan bo dé thi , sé nguoi dimg hién cé , tong sé lwot

thiva xudat file bao cao.

o5l HomeAdmin — O X

Admin

admin@gmail.com

Tang s6 dé thi Tong s6 ngudi dung Téng s6 ludt thi

11 16 7

. T 25 BN 55 48 thi
Quan ly da thi S5 lut thi
Quan ly ngudi dang 2
Quan ly mén hoc 15

~» Thong ké
1 —
0.5
0
Lapinh Céngnghé  Mang = Tin hoo Toan Lap kinh 1&
lidng ava maytnh  diidu  daicudng  imc  tinhWed  vimd
d5i tigng

Hinh 3. 11 Giao dién trang thong ké
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3.1.12 Giao dign trang tae dé thi gido vién

Gido vién ciing ¢ thé tao dé thi dé giri lén trwdng khoa.

ol Trang chi Gido vién — O x

- Théng tin dé thi
Nguyéen Biic Dudng
teacher1@email com Tén dé thi: |

58 cau haoi:

Mén hoc:

<

Tao dé thi

Tao dé thi

b Quan Iy dé thi

Luu tam thdi

~~ Thong ké

I (L

Hinh 3. 12 Giao dién trang tao dé thi gido vién

3.1.13 Giao di¢n trang qudn Iy dé thi gido vién
Gido vién sé quan Iy d@é thi ciia minh tao ra va cé thém thém cau héi hodc chinh
swa cau hoi .
48 Trong chi Gido vien - b x
e T —
teacherl@email.com Quan ly de m - - Hoémé"h

Trang

i Ngay tac Digm 1B
1183 d?1 Toan rdi rac 15 5 Approved  08/11/20257-. 10
Tao dé thi 1182 Todnr?ire2 Toan réi rac 45 5 Approved  20/10/20256: . 0
e 1173 Léptinhhudng déit.. Léptinhhusng.. 3 2 Approved  26/08/20259:.. O
b Quan ly da thi
171 Céng nghé Java 2 CéngnghéJava 5 1 Approved  22/09/2025 1... 10
ey [ 170 Kinh 1& v mé kinh t& v mé 11 2 Approved  22/09/2025 1 o
169 Kinh 18 v mé Kinh t& vi mé 50 3 Approved  22/08/20251: 0

Hinh 3. 13 Giao dién trang quan ly dé thi gido vién
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3.1.14 Giao dién trang qudn Iy duyét dé truwong khoa
Khi gido vién tao dé thi can théng qua trudng khoa dé xem xét chdap nhdn dé thi

triwoc khi cho hoc sinh lam.

a5l Trang chi Truéng khoa — [m] >

k  Bic Tnidng Khoa )
] head1@email.com Duyét dé thi 3 Lam méi

~—

Id NameExam  Time MumberGQuesti CreatedDate  TeacherName Department  SubjectName  GuestionCoun

Quan ly phan cong

Théng ké

Hinh 3. 14 Giao dién trang quan 1y duyét dé truong khoa

3.1.15 Giao di¢n trang qudn ly phédn cong truwéong khoa
Truéng khoa sé phdn cong gido vién day mén hoc bat khi , méi mén hoc cé thé

dwoc nhiéu gido vién day.

85! Trang chd Truéng khoa - O e
) Biic Trudng Khoa
' head1@email com Quan Iy phén c6ng
e
Id TeacherName SubjectMame AssignedByName  AssignedDate Status Notes
5 Nauyén Blic Du .. | Lép trinh Wed Biic Tnidng Khoa | 16/10/2025 11: . |1
4 L&VanC Céngnghé Java | Diic Tnidng Khoa |16/10/2025 11: . |1
3 L& VanC Mangméytinh | Hoang Van E 16/10/20259:2 . |1
2 L& Van C Co 86 di lidu Hoang Van E 16/10/20259:2 . |1
Duyét dé thi 1 Nauyén A Lap trinh hudng . | Btic Tnidng Khoa | 15/10/2025 7:5... |1

Quan ly phan cong

Théng ké

Hinh 3. 15 Giao dién trang quan ly phan cong trudng khoa

Sinh vién thyc hién: Nguyén Puc Duong Nam  Giang vién hudng dan: ThS. Nguyén Thi Vii Thao 41



Xay dung phan thi trac nghiém

3.3 Cdu tric té chic code
3.2.1 Cdu tric té chirc Front — End

Phéan giao dién duwgc xdy dung bing Windows Forms theo mé hinh l4p trinh
diéu khién sy kién. Mdi chirc ning ciia ngudi dung twong Gmg véi mot Form riéng biét,
gitip chwong trinh rd rang va d& phat trién. Vi du: Form quén Iy ngudi ding, Form tao
dé thi, Form 1am bai thi cua hoc sinh, Form duyét dé thi cua trudng khoa,... TAt ca déu
duoc thiét ké theo nguyén tac “mot Form — mot chirc nang” nén dam bao tinh tach biét
va han ché 13i phét sinh.

Trong tirng Form, cac sy kién nhu nhan nat, chon dit liéu hodc nhap thong tin
s€ dugc xur 1y thong qua cac phuong thirc su ki¢n (event handlers). Giao di€én nguoi
dung chi gitt vai tro hién thi, nhan thao tic ciia ngudi ding va gui yéu cau xudng tang
nghiép vu. Diéu nay tranh viéc viét logic xur 1y truc tiép trong Form — vdn 14 nguyén
nhan khién hé thong dé rdi va kho bao tri.

Ngoai ra, dé tang tinh thong nhat trong giao dién, cac control tity chinh nhu nut
bam, bang hién thi hoac hop thoai thong bao dugc chuan héa dudi dang component
riéng va tai str dung trong toan hé thong.

3.2.2 Cdu truc té chic Back - End

Phan Back-End duoc chia thanh ba ting: tang ddi twong dit liéu (DTO), ting xr
Iy nghiép vu (BUS) va tang truy cip dit liéu (DAL). Viéc chia thanh ba ting nhu vy
gitip toan bd hé thong hoat dong co cau tric va tach biét rd rang.

Téng DTO chiu trach nhiém luu triv dir li¢u tam thoi dudi dang doi tuong, vi du
déi tuong nguoi dung, ddi tuong mon hoc, ddi tuong cau hoi, doi tuong dé thi, két qua
thi,... Cac ddi twong nay giup viéc truyén tai dir liéu gitra cac tAng tré nén théng nhat
va an toan.

Tang DAL dam nhan viéc giao tiép truc tiép voi co so dit liéu SQL Server. Moi
cau I¢énh truy van nhu thém, stra, x0a, léy danh sach déu dugc thuc thi tai téng nay.
DAL sir dung ADO.NET dé két ndi va tuong tac v6i dit liéu. Nho tach riéng DAL,
viéc thay doi cau triic co so dit liéu hodc bd sung truy van méi khong anh huong dén
giao dién va logic xu ly phia trén.

Tang BUS 14 noi thyc hién toan bd nghiép vu cta hé théng. Tang nay kiém tra
tinh hop 18 cua dit liéu, xu 1y logic, tinh diém bai thi, kiém tra quyén truy céap, duyét dé
thi, phan cong giao vién va goi dén DAL d¢é lay hodc cap nhat dir liéu. Tang BUS gitp
dam bao rang moi quy trinh cta hé thong déu duoc xir Iy ding theo yéu cau bai toan

va tach biét hoan toan vai giao dién.
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KET LUAN VA HUONG PHAT TRIEU

1.Két qud dat dwoc

Sau qua trinh nghién ctru va trién khai dé tai “Xay dung phan mém thi tric

nghiém”, hé théng di hoan thanh diy du cic chirc ning co ban phuc vu nhu cau t6

chtre cac ky thi tric nghiém trong méi trudng hoc tip. Cac két qua chinh dat duoc bao

gom:

Xay dung dugc phﬁn mém thi tric nghiém hoat dong on dinh trén nén
Windows, giao dién tryc quan, dé sir dung.

Hé théng hd trg déy dt bdn vai tro: Hoc sinh, Gido vién, Truong khoa va Quan
tri vién, mdi vai trd ¢ bd chirc ning riéng.

Chtrc nang thi tric nghiém duogc trién khai hoan chinh: chon mén thi, chon bai
thi, 1am bai, tinh thoi gian, ndp bai va ty dong chdm diém.

Hoan thién cac chic nang quan 1y nhu: quan ly nguoi dung, quan 1y mon hoc,
tao dé thi, duyét dé thi, phan cong giao vién.

Xay dung dugc co s dit liéu théng nhat, dam bao toan ven dit lidu va luu trix
lich str lam bai.

Hoan thién cac chitc ning thong ké va xuat bao céo, hd trg cong tac theo doi va

quan ly.

Hé thong dam bao hoat dong on dinh, xtr 1y dir liéu chinh x4c va dap tmg duoc cac

yéu cau nghi¢p vu cua bai toan dat ra.

2.Nhitng mdt con hgn ché

Mic du hé thong da dap g phan 16n yéu ciu, tuy nhién van ton tai mot sd han ché

can dugc cai thién trong tuong lai:

Giao dién Windows Forms con mang tinh truyén thong, chua hién dai va chua
hd trg da nén tang.

Chua tich hop tinh ning chng gian 1an nang cao nhu giam sat tir xa, chong
chuyén tab hodc canh bao hanh vi bat thudng.

Bo cau hoi va dé thi chua hd trg import/export v6i nhiéu dinh dang phong phu.
Heé thong chua hd tro thi tryc tuyén thong qua mang ndi bo hodc internet.

Chirc nang phan quyén ¢ muc co ban, chua c6 hé thdng phan quyén chi tiét
theo tirng thao tac nho.

Viéc xir Iy dé thi chua hd tro tao ngiu nhién dang “bdc cau hoi” theo nhém chu

dé hoac ma tran dé.
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e Chua hd trg bao cdo nang cao dudi dang biéu do va phan tich théng ké sau.
3.Pé xudt gidi phap khdc phuc

Pé hoan thién hé théng hon nita va tdng tinh Ung dung thuc té, mot sd hudng cai
thién va phat trién trong twong lai bao gdom:

Ning cdp giao dién
e Chuyén sang WPF hoic nén tang web (ASP.NET Core) dé hién dai hoa giao
dién va hd tro da nén tang.

Pht trién phién bén truc tuyén

e Xay dung hé thong thi online cho phép truy cap qua mang LAN hoic Internet.

Ting cwong tinh nang chéng gian lin

e Theo ddi hanh vi nguoi dung, canh bao khi chuyén cira sd.

e Tu dong khoéa bai thi néu phat hién gian 1an.

MG réng chive néing tao dé

e Tao dé theo ma tran kién thuc.

e Ty dong sinh dé tir ngan hang cau hoi 16n.

e HOJ tro nhiéu kiéu cau héi (anh, 4m thanh, kéo tha...).

Phat trién hé théng bdo cdo néing cao

e Biéu dd truc quan (cot, tron, duong).

e Phan tich théng ké diém theo 16p, mén, giéo vién.

Cdi thién hiéu nang va bdo mdt

e St dung ORM nhu Entity Framework.

e M3 hoa mat khau béng thuat toan manh (SHA256/Bcrypt).

e Tbi uu truy van va cache di lidu.

Hé trg da ngon ngiv

e Gilip phan mém c6 thé sir dung trong nhiéu moi trudng dao tao khac nhau.
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