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TOM TAT

Trong nghién ctu nay, ching tdi tién hanh phan tich hoat déng gidng day va hoc tap cda giang vién va sinh vién
Hoc vién Néng nghiép Viét Nam tlr d6 dwa ra gidi phap cong nghé théng tin hd tre. Bang phwong phap diéu tra thu
thap dir liéu, phwong phap phan tich va tdng hop ly thuyét lién quan dén cac cong nghé va phwong phap nghién ctru
thwe nghiém, ching t6i d& xay dwng thanh cong mét phdn mém s dung cong nghé JavaFX, Jsoup, Microsoft
Access va Apache POI hd trg gidng vién va sinh vién Hoc vién co thé theo dbi thoi khoa biéu d& dang theo tirng
tuan, tirng ngay trong tun, tim lich trdng cho nhém sinh vién, giang vién. Phan mém con hd tre gidng vién quan ly
I&p hoc, lwu trir diém, lich coi thi dwéi dinh dang cac tép Excel. Phan mém hién da chay én dinh, gitp cho hoat déng
gidng day va hoc tap cla nhiéu giang vién, sinh vién Hoc vién tré |én thuan lgi va tiét kiém nhiéu thei gian cong strc.

Tu khéa: JavaFX, Jsoup, Apache POI, giai phap, thdi khéa biéu.

Information Technology Solution Supporting Teachers and Students
at Vietnam National University of Agriculture in Teaching and Learning

ABSTRACT

In this study we analyzed teaching and learning activities of lecturers and students at Vietnam National
University of Agriculture (VNUA), thereby proposed information technology solutions to support them. Using different
methods including data collection, analysis and synthesis of theory related to technology and empirical research, we
have successfully developed a software using JavaFX, Jsoup, Microsoft Access and Apache POI, which not only
enable lecturers and students to keep track of their timetables every week or every day but also assist them in finding
their available time. In addition, these also support lecturers to manage classes, store grades and examination
schedules in Excel. The software is currently operating stably, facilitating teaching and learning activities at the
university and supporting lecturers and students to work more efficiently.

Keywords: JavaFX, Jsoup, Apache POI, information technology solution, teaching and learning activities.
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1. DAT VAN DE

Ngay nay, chuyén d6i s6 trong gigo duc dao
tao 1a mot trong tam linh vuc dugec Chinh phu
dac biét uu tién cho chuong trinh chuyén déi sé
qudc gia (Nguyén Lién, 2022). Trong ciac phan
mém x4y dung phuc vu cho chuyén d6i s &
truong Dai hoc, phan mém hd trg gidng vién,
sinh vién trong coéng tac giang day, hoc tap trd
thanh mot trong nhiing uvu tién hang dau.

O cac nuée phat trién, ngan sach dau tu cho
gido duc 16n, ha tAng mang t6t, hé thong phan
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dung mot cach toan dién & cac truong Dai hoc
nhu MS Teams, Google Classroom, Teachmint,
LanSchool.. O Viét Nam dé&n nay, tiy mic do
chuyén déi s6 khac nhau, da c6 nhiéu truong dai
hoc phat trién phan mém hd trg giang vién, sinh
vién trong cong tac dao tao.

Ngay 22/9/2021, Dai hoc Bach khoa Ha No6i
ra mat hé théng quan tri dai hoc truc tuyén
eHUST. eHUST dugc vAn hanh trén mot tng
dung gitp sinh vién va gidng vién cé thé truy
cap, thuc hién cac tac vu giap cho coéng viéc,
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nghiép vu giang day cuaa cac thay, co, hoat dong
hoc tap, cac tha tuc hanh chinh cta sinh vién
dugc thuan tién va hiéu qua hon (Pai hoc Bach
Khoa Ha Noi, 2021).

Tw thang 12/2020, Hoc vién Cong nghé Buu
chinh vién théng da trién khai tng dung PTIT
S-link nham hd trg cong tac quan 1y dao tao tai
co s6 dao tao Ha Noi, hé trg giang vién, sinh
vién trong qui trinh giang day, hoc tap (Hoc
vién Cong nghé Buu chinh vién thong, 2020).

Trong giai doan nidm 2019-2020, Truong
Pai hoc Ha Noi da di tién phong va cho ra méit
hé sinh thai s6 HANU Connections danh riéng
cho d%i ngii gidng day va hoc tap tai nha truong.
Ung dung nay chinh 1a “diém hoi tu s6” lam ciu
noé1 thong tin gitia Truong Dai hoc Ha Noi véi
can b, gidng vién, sinh vién, cyu sinh vién va
tai nguyén cua trudng nham tao nén cac dich vu
chat lugng to6t va thiét thuc nhat danh cho sinh
vién (Pai hoc Ha Néi, 2020).

Hoc vién Nong nghiép Viét Nam trong
nhiéu ndm qua da thuc hién chuyén d6i s6 trén
nhiéu mang hanh chinh, gido duc dao tao dap
tng kha to6t nhu cau dat ra d6i véi giang vién,
sinh vién.

Nhin chung, phdn mém do cac hoc vién,
truong dai hoc xay dung da dap ting dudc nhiéu
chtic ning thiét y&u, tuy nhién van con dé cac
chtic ning dang dgi phat trién hodc can phat
trién t6i uu hon.

Hién nay, trong hé théng website dao tao
cua Hoc vién Nong Nghiép Viét Nam, chtic ning
thoi khéa biéu con khoé theo doi khi giang vién,
sinh vién phai day va hoc nhiéu nhém 1ép, cac
cong viéc diém danh, cong trit diém sinh vién,
ghi chd tién dd giang day van phai lam thua
cong. Viéc tim lich day bu cho sinh vién khoé
khién do ddc thu cia hinh thtc tin chi khong
dong nhat vé lich hoc cia médi sinh vién trong
nhém moén hoc, viéc tim lich hop bé mon, hop
khoa ciing vay. Péi khi thoi khéa biéu thay déi
ma giang vién, sinh vién khéng kip biét téi.
Trong céong tac quan ly danh sach 16p, danh
sach thi, danh sich vao diém, cac file Excel tai
tit website dao tao dinh dang con chua chuén,
gidng vién mat nhiéu cong stc dé dinh dang lai
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néu khong sé thiéu cac thong tin can thiét nhu
nhém moén hoc, t6, ghép, ngay thi... Xét trén
toan thé m4y tram giang vién, hang chuc ngan
sinh vién Hoc vién thdi gian lang phi 1a tuong
d6i 16n, anh hudng dén hiéu qua coéng viéc. Day
chinh la ddng luc giip ching t61 thuc hién
nghién ciu gidi phap va cong nghé, tit d6 xay
dung mét phan mém cho phép tai dit lidu thoi
khéa biéu tit Website dao tao, t6 chiic luu tri
cuc bo va cung cdp cac chiic nang hé trg giai
quyét cac van dé dit ra 6 trén.

2. PHUONG PHAP NGHIEN CUU

2.1. Xac dinh cac chtic ning phan mém can
xay dung

Tu nhiing van dé dugc diat ra ching téi
huéng dén xay dung phan mém véi cac chiic
néng nhu hinh 1.

Thiét lap dii liéu: phan mém tu dong tai thoi
khoéa biéu, danh sach sinh vién cic nhém lép ti
Website dao tao (http:/daotao.vnua.edu.vn) va t6
chtic lai, Iuu trii vao co sd dii lidu cuc bd.

Xem thoi khéa biéu: phadn mém cho phép
xem thoi khéa biéu theo tiing ngay thay vi phai
nhé theo tuan va déi chiéu theo thi.

Xu4t toan bd thoi khoéa biéu ra Excel: thoi
khoéa biéu c6 thé duge xuét ra Excel dé xem dugc
trén di dong.

Ghi chi cho mbi budi hoc: giang vién c6 thé
ghi chu tién do giang day, bai tap giao vé nha
cho mbi budi trong thdi khéa biéu.

DPiém danh: giang vién c6 thé diém danh
sinh vién theo tiing nhém 16p, c6 thé thém ghi
chi cho tiing sinh vién trong mdi budi hoc.

Xudt két qua diém danh, ghi chd cta cac
16p: két qua diém danh ghi chu theo tiing 16p c6
thé xuét ra Excel dé giang vién c6 thé d& dang
tinh diém chuyén cin cin ct vao s6 budi ¢6 mit
trén tong s va cac diém cong/trit cta sinh vién
trong qua trinh hoc.

Kha ning hoat dong: Phan mém can c6 kha
ning hoat dong khi khéng cé két noéi Internet, co
sG dit liéu st dung cho phadn mém cin don gian,
nhe, khong can cai dit.
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Hinh 1. Biéu d6 phan cAp chiic nang ctia hé théng

Dinh dang lai file Excel: dinh dang lai cac
file danh sach thi, danh sach luu diém bo mén
theo khé A4 véi cac ddu muc duge cin chinh lai
cho can doi.

Tim lich tréng: phaAn mém cho phép tim lich
trong ctia cadc nhém 16p sinh vién hodc nhém cac
giang vién, thoi gian phan héi véi nhiing danh
sach 16n phai 6 mtc chap nhan dudc.

Théng bao thay d6i: Néu thoi khoéa biéu ¢
thay d6i, phan mém thong bao trén giao dién
khi c6 két néi Internet.

Hién thi lich géc: Hién thi trang web thoi
khéa biéu nhdng trong phdn mém dé giang
vién, sinh vién ¢6 thé so sanh déi chiéu khi cAn.

2.2. Khao sat dit liéu dau vao

2.2.1. Dit liéu dAu vao thoi khéa biéu

Dii liéu thoi khéa biéu duge thu thap tu
duong link c6 dang: http:/daotao.vnua.edu.vn/
Default.aspx?page=thoikhoabieu&sta=1&id=<m
a giang vién ho#c sinh vién>

Trong trang web tuong tng, thong tin ngay
bat dau hoc ky dudc luu trong mdt nhan co
dang: “..bat d4u tit ngay 15/08/2022”. Bang thoi
khéa biéu duge hién thi c6 dang nhu hinh 2.

C4u trdc ma HTML cta bang rat phiic tap,
bang khong dudc t6 chtc thanh mot khoéi dong
nhat theo cau tric bang, ma né bao gbm nhiéu
bang, khéi <div> 1long nhau véi cac tinh huéng
phat sinh khac nhau, c¢6 khéi c6 class style duy
nhat, c¢6 khoi khong, ngoai ra cé lic bang thoi
khéa biéu con bi khuyét cot “Ma 16p”. Hinh dnh
thoi khéa biéu trén ching t6i da téng hgp cac

880

tinh huéng c6 thé phat sinh dé dua ra théng qua
viéc khao sat thoi khoéa biéu ciua nhiéu giang
vién, cdu tric ma HTML cta bang thoi khéa
biéu c6 thé mé ta nhu sau:
<table tidu dé bang class = “title-table”>
<khéi div ndi dung class = “grid-roll2”>
Truong hgp 1: <table tng v6i mén hoc cd
nhiéu lich thanh phan>

<table> | <table> | <table> | <table> | <table> | <table>

td|...|td | <table> | <table> | <table> | <table> | <table> | <table>

<div> | <div> | <div> | <div> | <div> | <div>

Truong hgp 2: <table tng véi mén hoc
khoéng c6 lich>

‘td‘....‘td‘td‘td‘td‘td‘tdltdltd‘tdl

Truong hgp 3: <table tng véi mén hoc
khong chia nhé lich thanh phan>

‘ td ’ ’ td ‘ <table> ‘ <table> ’ <table> ‘ <table> ‘ <table> ’ <table> ‘

</khéi div ndi dung>

2.2.2. Dit liéu du vao file Excel chita danh
sach 16p hoic cac dau diém chi tiét

Céc file Excel ddu vao c6 thé 1a phién ban
Excel 2003 hoc cac phién ban méi hon tir 2010
dén nay. Noéi dung file Excel c6 phan khoi tiéu
dé c6 dinh vi tri cac ndi dung thanh phan theo
dia chi 6, bang danh sach sinh vién luon bat dau
ti dong s6 10, khdi thong tin cudi danh sach bao
gom thong tin ngay thang, vi tri ky nhan luén c6
dinh vé mét noéi dung.
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Hinh 2. Dang bang thi khéa biéu
cuia giang vién (sinh vién) trén website dao tao véi cac tinh huéng hién thi

Hoc vién Nong nghiép Viét Nam
Ban Quan ly dao tao

Biéng ghi diém két thic hoc phan
Hoc ki 3 - Nam hoc 2021-2022

Tén mon hoce: Tin hoc dai crrong
Neay thi: 23/08/2022

Cong Hoa X4 Hoi Chu Nghia Viét Nam
Doc lap - Tu do - Hanh Phic

Ma mén hoc/ ghép thi/td thi- TH01009/01/003
Phong thi: THCNTTO06 Bat dau: Tiét 11

Thér gian: 2 tiét

STT MiSV  |Hotén Ngiy sinh [TénLép |Diémthi |Sbto Kytén  |Ghicha
fl 642220 |PangHuonQuynh  [18/02/01 |K64CNTP]

2 650886  |Nguyén Nl Sang 08/07/02 |K65TYE

:3 642754 |Phan Xuén |Tai 30/08/01 |K64CNTY/

Hinh 3. N¢i dung file Excel danh sach thi tai tit Website dao tao

2.3. Giai phap vé cong nghé

2.3.1. Céng nghé téng thé xiy dung iing
dung desktop JavaFX

Do yéu cau phan mém can c6 kha nang hoat
dong khi khéng c6 két néi Internet nén ching
t6i lua chon cong nghé JavaFX dé xay dung tng
dung desktop.

JavaFX 12 mot giai phap cong nghé cho GUI
trén nén tang Java nham tao giao dién d6 hoa
ngudi dung dya trén Swing va Java2D nhung
phong pht, méi mé va dé st dung hon rat nhiéu.
JavaFX 12 mot nén tang phan mém phat trién
cac tng dung Internet phong pht (Rich Internet
Applications - RIAs) ¢6 thé chay trén nhiéu loai
thiét bi, nhiéu hé diéu hanh khac nhau.

JavaFX c6 nhiéu géi thu vién hd trg hiéu
qua trong viéc thiét k& cac ing dung nhu do hoa
(2D va 3D), Flash, JQuery... Ngudi lap trinh co
thé lua chon x4y dung giao dién dua trén FXML
v6i su hé trg cua céng cu truc quan Scene
Builder. FXML 1a m6t ngén ng@ dya trén XML
cung cip cdu tric cho viéc xy dung mot giao
dién nguoi dung riéng biét, tuong tu cac thé

HTML. JavaFX ciing cho phép tich hgp CSS vao
dé lam tng dung ndi bat, phong phd va hoan
héo hon.

Tu truée té1 nay, Java Swing lubn la lua
chon hang dau ctua da s6 1ap trinh vién khi xay
dung ting dung bing nén tang Java, su ra doi
cua JavaFX véi nhiéu uvu thé vugt troi hon da
dan dan thay thé& Java Swing. Ngudi lap trinh
c6 thé dé& dang chuyén déi tng dung tit Swing
sang JavaFX.

Tu khia canh cac cong nghé danh cho @ng
dung desktop, JavaFX 1a mét lya chon tuyét voi
cho bat ky nha phat trién Java hodc bat ky ai
mudn tham gia trd thanh nha phat trién GUI,
nho cac tinh niang va dé st dung ctia né. Ngoai
ra, JavaFX nhan dugc su hé trg day du tu
Oracle va cong doéng Java l6n manh (Pham
Quang Diing & Tran Trung Hiéu, 2021).

2.3.2. Thu vién doc va phan tich bang thoi
khéa biéu Jsoup

Dé doc va phan tich md HTML ctia mot
trang Web ching t6i st dung thu vién Jsoup.
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Thai khoa bigu
trén trang dao tao

Hinh 4. M6 hinh xt 1j dit liéu thoi khéa biéu tit trang dao tao ctia phan mém

Jsoup 1a mot thu vién Java ma ngudon mo
duge st dung chu y&u dé trich xuét di liéu tie
HTML. N6 ciing cho phép ban thao tac va xuit
HTML. Jsoup c6 qua trinh phat trién 6n dinh,
tai lidu rat day dua chi tiét va API tién dung.
Jsoup ciing c6 thé duge st dung dé phan tich cd
phap va x4y dung XML. Jsoup cung cidp cac
chiic ndng nhu tim nap va phén tich ca phap
HTML, chon va duyét cic thanh phan di liéu
mong muén, trich xudt thudc tinh, vén ban va
ma HTML cua cac thanh phan, thém/chinh
stia/x6a cac thanh phan va chinh stia cac thudc
tinh ctia ching (Baeldung, 2020).

2.3.8. Co sd dir liéu Microsoft Access

Phan mém tién ich chiing to6i huéng dén xay
dung can dat dugc tinh don gidn, dé st dung,
khéng yéu cdu ngudi dung nhiéu thao tac cai
dat nén viéc lua chon mot co sé dit liéu 16n nhu
MySQL, MS SQL... 1a khéng phu hgp. Microsoft
Access 14 mot co sé dii liéu pha hgp cho cac
doanh nghiép vita va nhd, Microsoft Access chi
can mot file dit liéu dugc thiét 1ap sin, ting dung
Java cung c&p thu vién dé doc, ghi co sé di liéu
nay nén ngudi dung tham chi khéng can cai dit
cong cu Office phan mém vAan cé thé hoat dong
doc lap dugec.

2.3.4. Thu vién doc ghi file Excel Apache POI

Phian mém tién ich ngoai chiic ning dinh
dang lai cac file Excel st dung trong qua trinh
lam viéc cua giang vién, phan mém con can xuit
file Excel thoi khéa biéu dé st dung trén di
dong, xuét file két qua diém danh. Chung téi
lya chon Apache POI 1a mot API phé bién nhit,
cho phép cac lap trinh vién tao, chinh stia va
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hién thi cac file MS Office st dung ngén ngi
Java. Apache POI 1a mét thu vién ma nguén mé
dudc phan phéi bdi Apache. Apache POI gém cac
class, method phuc vu viéc ma héa, gidi ma di
liéu tw cac file MS Office (Stackjava, 2017).

2.4. Giai phap vé thuat giai chuong trinh

2.4.1. Thuit giai téng thé dé doc thoi
khéa biéu

Pé x4y dung phdn mém nay, cong viéc quan
trong nhat 1a doc duge dit liéu tit bang thoi khoa
biéu trén trang dao tao va chuyén thé, ghi vao
c6 s6 di liéu cuc bo. Chinh vi vay, viéc tim ra
thuat giai dé doc va chuyén thé thoi khoéa biéu
14 diém m&u chét cta chuong trinh.

Thuat giai tong thé dé doc thoi khoa bidu cé
thé trinh bay duéi dang ma gia nhu sau:

1  BEGIN

2 * Poc thong tin co ban cta ngudi chu thoi
khéa biéu (st dung Jsoup doc theo id cta
thé): ma gidng vién/sinh vién, ho tén, ngay
bt dau hoc ky > Ghi vao bang GiangVien
trong co s6 dit liéu (CSDL)

3 * Poc toan bo bang thai khoéa biéu (st dung
Jsoup doc theo class “grid-roll2” cta thé) >
Sinh chudi ma héa MD5 tuong ting > Ghi
vao truong Tkb_M& héa thudc bang
GiangVien

4 LOOP (Duyét tiung dong cta bang thoi
khéa biéu)

5  * Poc cac trudng thong tin ctia mdi dong
ghi vao bang CSDL ThoiKhoaBieu



6  * Doc danh sach sinh vién tng véi duong
link ghi vao bang CSDL SinhVien

7  LOOP (Duyét qua tiing tuan hoc ting véi
mé&i nhém mén hoc)

8  * Két hgp thong tin Thi, Tiét hoc, quy ra

ngdy gid cu thé ghi vao
ThoiKhoaBieuChiTiet

bang

9 END LOOP
10 END LOOP

11 * Tiép tuc x4ay dung cac chtic ning cua
phan mém duya trén CSDL da tao dung

12 END

Trong thuat giai tong thé dé doc thsi khoa
biéu trén, khi doc tiing dong bang thoi khoéa
biéu, cAn tham chiéu cot tiéu dé tuong tng dé
biét ¥ nghia trudng dii liéu dang doc. Tuy nhién,
do thi thodng c6 thoi diém mot cot cia bang thoi
khéa biéu bi khuyét, khi d6 thi tu doc dit lidu
cac truong ndi dung sé bi dio 16n nén dé dam
bao thuat giai c6 thé chay dudc trong moi tinh
huéng ta can doc bang tiéu dé trudc, gan cho
modi trudng xudt hién trong bang tiéu dé mét con
s theo tht tu tang dan. Sau dé cé thé cian ct
vao ¥ nghia trudng can doc va thi tu dé doc ra
dii liéu tuong tng trong bang thoi khoa biéu.

Thai khéa biéu dao tao tinh tit ddu hoc ky
sé trai qua mot s6 buée chudn bi vé méat danh
sach cac 16p hoc phan diang ky, diéu chinh lich
cho dén khi 6n dinh, vi vAy phdn mém cin c6
tinh nang phat hién su thay d6i va bao cho
ngudi st dung biét. P& giai quyét van dé nay,
ching ta thuc hién luu ma bdm MD5 cta bang
thoi khoa biéu tai thoi diém thiét lap di liéu,
sau d6 khi phan mém dugc bat trong diéu kién
c6 két néi internet, phAn mém sé tu dong tai lai
mét ban thoi khéa biéu dé so sanh ma bam, ti
d6 phat hién su thay d6i.

2.4.2. Thuat giai doc file Excel va dinh
dang lai

Doc file Excel va dinh dang lai khéng thuc
su khé nhung doi héi nhiéu cong stc ty my dé
tim hiéu cac khuén mau file Excel khac nhau
can dinh dang.
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Thuat gidi doc file Excel va dinh dang lai c6
thé trinh bay dudi dang ma gia nhu sau:

1  BEGIN

2  * Xac dinh phién ban file Excel dau vao la
ban 2003 hay ban cao hon dé lua chon thu
vién doc file

3 * Dinh dang khé gidy A4, thiét 1ap margin,
danh s6 trang in

4  * Doc cac muc trong khéi tidu dé theo dia
chi 6, ghi ra vi tri chi dinh trong file méi

5 * Doc dong tiéu dé ctia bang danh sach sinh
vién & dong s6 10 dé xac dinh cac trudng

6 LOOP (Duyét tung dong cua bang danh
sach sinh vién bit dau ti dong s6 11)

7  * Doc dii liéu cua ting 6 trong dong ghi ra
vi tri chi dinh trong file méi

END LOOP

9  * Xac dinh noi dung khoi chan trang, ghi ra
vi tri chi dinh trong file méi

10 END

2.4.3. Thuat giai doc thoi khéa biéu theo
cau tric

St dung thu vién Jsoup cho phép ta doc
trang Web theo mot duong link cung c4p va md
phdng cdu tric DOM cta mot trang HTML, tu
d6 cung cap cac chtic nang duyét, tim kiém,
chinh stia.. Dua vao Jsoup, bang thoi khéa biéu
duge duyét theo thuat toan téng thé da trinh
bay & trén. Tuy nhién vé mit chi tiét khi duyét
qua tung dong (tr) cua bang, ting 6 cua dong
(td) ta can doc dugc dii liéu chiia bén trong cac
thé theo cic tinh huéng vi du duéi day:

Truong hgp 1: <td  width="70px"
align="center">K67CNTTA</td>

Truong hgp 2:

<td width="40px" align="center">

<table><tbody><tr><td>Sau</td></tr></tb
ody></table>

<table><tbody><tr><td>Tu
</td></tr></tbody></table>

<div>Tu</div>

</td>
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Jsoup da thuc hién mé hinh ciu tric nay,
nén ta c6 thé st dung cac ham children(),
childrenSize(), child(), getElementsByTag(),
tagName(), text(), attr().. cia Jsoup doc tuan tu
theo dung céu tric dé cudi cung c6 duge dii liéu
mong mudn.

2.4.4. Thuat giai doc thoi khéa biéu véi ky
thuat xiv Iy chudi bang regex

Ta vin can st dung thu vién Jsoup dé doc
noi dung, phan tich c&u tric téng thé, tuy nhién
tai bude doc noi dung tai cac 6 (td), ta c6 thé st
dung k§ thuat regex (biéu thtc chinh quy) dé
HTML trong khoi
bién_chuéi.

x6a toan bd cac theé
<td>..</td>, dang
replaceAll("<.*?>", '), ngay lap ttc di liéu thu
duge c6 dang:

K67CNTTA

Hoéc:

lénh  c6

Sau

Tu

Tu

Tiép theo trong trudng hop thi 2 thuc hién
tach chudi thanh mang st dung ham
split("\\s+"), ta thu dudc 3 gia tri riéng 1é
“Séu”, “Tu”, “Tu’7.

K¥ thuat nay dé trién khai nhung vé mit
hiéu qua khi thuc hién chtc ning tim lich tréng
phai doc, xti Iy thoi khoa biéu clia gan tram sinh
vién thi chua két luan dugc c6 hon thuat giai
doc thoi khoéa biéu theo cdu tric khong. Vi thé
ching t6i cAn tién hanh kiém thi hiéu niang caa
hai giai thuat doc thoi khéa biéu nay dé lua

chon ra mot thuat giai tét.

2.5. Thiét k& kich ban kiém thi dé€ lua chon
thuat giai doc thoi khéa biéu

Hiéu n#ng 12 mot yéu t6 kha quan trong
phan anh chat lugng phan mém. Trong phan
mém ching t6i xay dung, thuat giadi doc thoi
khoéa biéu quyét dinh nhiéu dén hiéu nang caa
chuong trinh va su hai 1ong ctia ngusi dung. Dé
lya chon thuat giai doc thoi khéa biéu, ching t6i
tién hanh kiém nghiém thoi gian thuc hién chiic
ning tim lich tréng ctia cac 16p sinh vién ting véi
mbi thuat giai. Chtc ning tim lich tréng cua
nhém sinh vién/giang vién 1a chtic ning c6 thoi
gian thuc hién chdm hon cac chic nang khac do
chuong trinh phai thuc hién doc phéan tich thoi
khéa biéu truc tuyén cta nhiéu ngudi, do d6 st
dung chtic ning nay dé kiém nghiém su khac
biét vé hiéu qua ctia thuat giai 1a phu hgp nhat.

3. KET QUA VA THAO LUAN

Duya theo thuat giai da dé ra 2.4.1, 2.4.3,
2.4.4 ching t6i thuc hién xay dung phin mém,
d6i v6i ham doc thoi khéa biéu tit Website dao
tao, ching tbi tién hanh cai dit chuong trinh
theo hai phién ban thuat giai dé ra ¢ muc 2.4.3
va 2.4.4 dé tién hanh kiém thi vé mit hiéu qua
tit d6 dua ra lua chon thuat giai doc thoi khoéa
biéu t6i uu hon.

Phan mém sau khi xay dung xong va thuc
hién kiém thé theo miu testcase da dé ra &
bang 1, ching téi thu dugc bang s6 liéu
(Bang 2).

Bang 1. Mau testcase kiém thit so sanh hiéu qua hai giai thuat

Thi gian tim kiém 11O gian tim kiem

VE 5 3 o lié at giai
estonse | tostense ey Céc busc thyc hién theo thugt giai doc  "°, (1A 9% 40
theo cau trac v6i regex
XX Kiém thir khd  Buwong link (1) Chon tab chtrc nang tim lich ? ?
nang tim lich trang dao trong nhém sinh vién/gidng vién
trongcua - tao tngvoi  (5) pan link danh séch nhom Iop
nhémI6pc6  danh sach sinh vién vao 6 textbox tim kiém
N sinh vién nhém I&p

(3) Nh&n nat tim lich tréng, ghi

nhan thoi diém bat dau bam nuat

(4) Khi chuong trinh hién két qua,
két thac viéc tim kiém, ghi nhan

thoi diém két thac
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Bang 2. Bang két qua kiém thw

M3 M6 ta Dt liéu Thoi gian tim kiém  Thoi gian tim kiém
testcase testcase Kidm th’r theo thuat gidi doc theo thuat gidi doc xtr ly
(sO sinh vién) theo cau truc (s) chudi v&i regex (s)
1 14 Lap trinh Java - Nhém 1 - HK 1 2022_23-K65CNTTA 16 16
2 19 Tin sinh hoc - Nhém 1- HK 1 2022_23-K63CNPMP, K63MMT 20 18
3 26 Kiém thir&bdo mat trng dung Web - Nhém 1 - HK 1 2022_23 31 30
- K64CNPM
4 58 Lap trinh huweng déi twong - Nhém 4 (TH:1) - HK 1 2022_23- 72 78
K66ATTT

5 79 Ky thuat lap trinh - Nhém 3 - HK 1 2022_23 - KE6CNTTC 100 96
6 82 Ky thuat lap trinh - Nhém 2 - HK 1 2022_23 - KE6CNTTB 99 96
7 89 Ky thuat lap trinh - Nhém 1 - HK 1 2022_23 - KE6CNTTA 111 112
8 96 Tin co s& - Nhém 3 - HK 1 2022_23 - K67CNTTC 133 129
9 100 Tin co s& - Nhém 2 - HK 1 2022_23 - K67CNTTB 145 152
10 102 Tin co s& - Nhém 1 - HK 1 2022_23 -K67CNTTA 147 149

160

140

120

100

80

60

40

0

14 19 26 58 79

====1 Thuat giai doc theo cAu tric

82 89 96 100 102

Thuat giai doc xt ly chudi v&i regex

Hinh 5. P6 thi so sanh thai gian thyc hién ctia hai thuat giai doc thoi khéa biéu

Thoi gian xU 1y trung binh theo thuat giai
doc theo cau tric 1a (87.4) nhd hon thoi gian xu
1y trung binh theo thuat gidi doc xt Iy chudi véi
regex (87.6) (chénh 200 ms), két qua so sanh
nay cang thé hién rd néu tinh thoi gian xt ly
trung binh tng véi cac mau testcase c6 s6 sinh
vién 16n tu 50 trd lén, tuong ting la 115.28 va
116 (chénh 720 ms), d6 thi tGng véi thuat giai
doc xt 1y chudi v6i regex ciing thé hién su bién
thién 16n hon vé thoi gian thuc hién khi s6 sinh
vién 16n hon 50. Thuat giai thudng thé hién hiéu
qua tuong quan rd hon khi kich thuéc mau 16n,

qua d6 cé thé thay thuat giai doc thoi khoa biéu
theo cau truc t6t hon thuat gidi doc thoi khéa
biéu xt 1y chudi v6i regex. Qua két qua nghién
ctiu nay, ching ta thdy ring, viéc lam dung cac
ham regex dé xt 1y tim kiém va thay thé c6 thé
hiéu qua khong tot bang viéc phan tich, xt ly
theo c4u truc.

T viéc lya chon dudc thuat giai doc thoi
khoéa biéu t6i wu, chuyén d6i va luu trit dit lieu
cuc bo trén co sé dii lidu Access, trén nén tang
d6 chung té1 x4y dung cac chlc nang con lai.
Trong quéa trinh xay dung phin mém, chiing toi
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da tht nghiém phin mém qua giai doan tiu khi
bat dau hoc ky I nam hoc 2022-2023 té6i hét dgt
hoc thi nhét ctia ky, kiém tht phan mém véi 35
testcase tit d6 ndm bét duge cac tinh hudng thay
ddi, cac trudng hop dic biét cta thoi khoéa biéu
va dua ra cach khic phuc, xt ly. Bang 3 téng
hdp chi tiét cic case thanh cong (pass), that bai
(fail) vé6i tiing chtic nang, c6 7 case that bai trén
téng s6 35 case (chiém 20% s6 case) da dudc
ching t61 phat hién va stia 16i. File Excel danh
sach testcase dudc ching toi chia sé cung link
phan mém bén duéi.

Phan mém da hoan thién va chay 6n dinh,

hinh 6-11 14 cac giao dién chinh ciia phan mém.

4. KET LUAN

Qua bai bao nay, chiung t61 da dua ra duge
gidi phap cong nghé thong tin hd trg sinh
vién, giang vién Hoc vién Noéng Nghiép Viét
Nam trong cdng tic gidng day va hoc tap. Sau
mot qua trinh tim hiéu, nghién ctu cac cong
nghé, giai thuat va bét tay vao xay dung phan
mém, ching téi da xay dung thanh céng phan
mém VnuaEduSoft dap ting dugc cac yéu cau
dat ra.

Bang 3. Bang két qua kiém thi cac chite ning ctia phAn mém

Chtrc nang Pass Fail
Chirc nang khéi chay rng dung véi méi trudng phan mém khac nhau 3 3
Chirc nang thiét lap di liéu 2 3
Chtrc nang hién thi thdi khoa biéu 5 1
Chirc ndng xuét toan bo lich ra Excel 1 0
Chirc ndng diém danh 7 0
Churc nang xuét di¥ lidu diém danh, ghi cha 1 0
Chtrc nang tim lich tréng ctia nhém sv, gv 2 0
Chtrc nang dinh dang file Excel 5 0
Chtrc nang kidm tra thdi khéa bidu trén trang dao tao c6 thay ddi khong 2 0
Téng sb 28 7

VIEM TIEN [CH HO TR

G VIEN_SINH VIEN HOC VIEN

Xust todn bé lich ra Excel
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Théi khoa biéu || Dinh dang file Excel | Thiét Iap dif ligu | Tim lich tréng clia nhém sv/gv | HB trg sif dung Trang dio tao
Tib trén 630 tao <6 thay adi hay THOI KHOA BIEU
kigm tra va thiet [3p lzi 0 lieu néu can! Hoc ky 1 - Nam hoc 2022-2023 - Gidng vién (Sv): Trin Trung Hiéu - M3 GV/SV: cnp09
@Tuin 1 (15/08/2022-21/08/2022)
@Tusn 2 (22/08/2022-28/08/2022) Thii 2 (28/11/2022) Thir 4 (30/11/2022)
@Tn 3 (29/06/2022-04/05/2022) Kiém thii@bio mat ng dung | ||y Tin sinh hoe, Nhém 1, e T
z::z: : :i:zzz:;:;:zi:g P (T T (e L K6SHTTT, THCNTT09, 12hd5 to | | XE3CNPMP. KE3MMT, K67CNTTB, THCNTTO7. 7h to
THCNTTO7, 7h to 11h40 (TH: > THENTTO09, 12h45 to 17h25 -
@Tuin 6 (19/09/2022-25/09/2022) 6 01) HELPBULAE) (TH: t8 01) W DREEEA)
@Tuin 7 (26/09/2022-02/10/2022)
@Tusn 8 (03/10/2022-09/10/2022) Lap trinh Java 2, Nhom 1, Tin hoc cd 5, Nhém 2,
@Tusn 9 (10/10/2022-16/10/2022) KESHTTT. THCNTTO09, 12h45 to KETCNTTE, THCNTTO7. 12h45
17h25 (TH: 16 02) to 17h25 (TH: t5 02)
@Tuan 10 (17/10/2022-23/10/2022)
@Tusn 11 (24/10/2022-30/10/2022)
@Tuin 12 (31/10/2022-06/11/2022) Thit7 (03/12/2022)
@Tuan 13 (07/11/2022-13/11/2022)
@Tuan 14 (14/11/2022-20/11/2022) Tin hoc cd s, Nhém 3,
@Tuan 15 (21/11/2022-27/11/2022) UGy ol LR (T ETY  Thuc hinh word - powerpoint
@Tuin 16 (28/11/2022-04/12/2022) 11h40 (TH: 15 02)
@Tuin 17 (05/12/2022-11/12/2022)
@Tuan 18 (12/12/2022-18/12/2022) Tin hoc cd s&, Nhém 3,
@Tuan 19 (19/12/2022-25/12/2022) KETCNTTC, THCNTT09, 12hd5
@Tusn20 (26/12/2022-01/01/2023) to 17h25 (TH: 15 01)
@Tuan 21 (02/01/2023-08/01/2023)
@Tuin 22 (09/01/2023-15/01/2023)

Click vao budi hoc 4 mé tab diém danh, chuét phdi vao busi hoc d€ thém/sira ghi nhé cho budi hec, di chust vao budi hoc cé mau cam dé xem ghi nhd

Hinh 6. Hinh anh giao dién phiAn mém chiic nang thoi khéa biéu
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@ PHAN MEM TIEN [CH HO TRO GIANG VIEN_SINH VIEN HOC VIEN

Théi khoa biéu | Dinh dang file Excel | Thiét lap dif liéu | Tim lich trdng ctia nhom sv/gy | Hé tro'sitdung | Trang dactao | Ldp Tin hoc cd sé Nhém 3 X
QUAN LY HOC TAP & DIEM DANH NHGM LGP
Hoc phén: Tin hoe ¢d 56 - Nhém: 3 @l B e e b oo
18/10 21/10 25/10 28/10 1/11 4/11 8/11 11711 15/11 18/11 18/11 22/11 25/11 25/11 2/12 2/12 9/12 9/12 171 1171 1271 1271 1371 13/1
. N . 6 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2023 2023 2023 2023 2023 2023
St Msv Ho dém Tén  ToTH . Tiét4 Tiet1 Tiétd Tit! Tiét4 Tiet! Tiétd Tiet! Tiétd Tiet1 Tiet6 Tiét4 Tist1 Tier6 Tiet! Tiét6 Tiét1 Tiet6 Tiet1 Tiét6 Tigt1 Tiét6 Tiet1 Tiét6
v | ] | I
1 671134 L& Minh An 01 3 v v v p
2 671171 Ha Phuang Anh 0 2 v v
3 671186 Nguyén Hoing Anh 01 3 v v v
4 671201 Nguyen Viét Anh 0 0
5 671146 Phung Lan Anh 0 3 v v v
6 671212 Boan Thi Ngoc Anh 0 3 v v v
7 671238 NguydnThi Chinh o1 v
8 671341 TrénVén Diing 0 3 v v v
9 671369 Nguyén Thé Duy 0 2 v v
10 671372 LuongThiy Duyén o 3 YV ¥ ¥
n 671343 Pham Ngoc Duang 0 0
12 671356 Phing Cong Duang 01 ) v v v
13 671259 Boan Minh Dai 01 2 v v
14 671271 BuiTién Pat 0 2 v v
15 671277 L& Thanh Bat 0 1 v
16 671278 Nguyén Céng Pat 0 2 v v
17 671280 Noupdnj Pat o2 v ¥
18 671281 Nguydn Thanh Dat o3 ¥ ¥ &
19 671284 Trinh Tién Bat 01 1 0O ¥
20 671299  Hoang Minh Birc 0 3 v v v
21 671316 Pham Minh Bic 0 3 % v W %
Chust phdi vio & diém danh d€ thém/sba ghi ch, di chut vao & mau ving d€ xem ghi chi

Hinh 7. Hinh anh giao dién phAn mém chiic ning diém danh

Théi khéa biéu | Dinh dang file Excel | Thiét Iap dif liéu | Tim lich tréng ctia nhém sv/gv | HB trg s dung Trang dao tao

TiM LICH TRONG CUA NHOM SINH VIEN, GIANG VIEN

Ban cén internet dé thuc hién chiic ning nay

@Tudn
@Tuzn
@Tuan

(15/08/2022-21/08/2022)
2 (22/08/2022-28/08/2022)
3 (29/08/2022-04/09/2022)
@Tudn 4 (05/09/2022-11/09/2022) Tigt 9: 3 ngudi bén Tiét 9: 3 ngudi bén Tigt 9: 4 ngudi bén Tigt 8: 2 ngudi bén
@Tuin 5 (12/09/2022-18/09/2022)
@Tuin 6 (19/09/2022-25/09/2022)

7

8

9

Tiét 7: 3 ngudi ban Tigt 7: 2 ngudi ban Tiét 7: 4 ngudi ban Tiét 7: 3 ngudi ban

Tiét 8: 3 nguai ban Tiét 8: 2 ngudi ban Tiét 8: 4 nguai ban Tiét 8: 3 ngudi ban

Tiét 10: 3 ngudi ban Tiét 10: 3 nguei ban Tiét 10: 4 ngudi ban Tiét 10: 2 ngudi ban

@Tuin 7 (26/09/2022-02/10/2022) i ) '
= Thi 7 (03/12/2022) u nhat  (04/12/2022)
@Tuzn 8 (03/10/2022-09/10/2022)
@Tuzn 9 (10/10/2022-16/10/2022) Tiét 1: 3 ngudsi bin Tiét 1: 5 nguds bin Tiét 1: 3 ngudsi bin
QDD QRN Tiét 2: 3 nguési ban Tiét 2: 5 ngudi ban Tiét 2: 3 nguési ban
@Tuzn 11 (24/10/2022-30/10/2022)
Tiét 3: 3 ngudi bén Tiét 3: 5 ngudi bén Tiét 3: 3 ngudi bén

@Tudn 12 (31/10/2022-06/11/2022)
@Tudn 13 (07/11/2022-13/11/2022)
@Tudn 14 (14/11/2022-20/11/2022) . | Phan Trong Tién
@Tudn 15 (21/11/2022-27/11/2022) ‘
@Tudn 16 (28/11/2022-04/12/2022)
@Tuan 17 (05/12/2022-11/12/2022)
@Tudn 18 (12/12/2022-18/12/2022)

in Tiét 4: 3 ngudi ban

in Tiét 5: 3 nguai ban

in Tiét 6: 3 ngudi bén

in Ti€t 7: 3 nguai ban

in Tiét 8: 3 nguai ban

@Tusn 19 (19/12/2022-25/12/2022)

Tiét 9: 5 ngudi bén Tiét 9: 3 ngudi bén Tiét 9: 3 ngudi bén
@Tuan 20 (26/12/2022-01/01/2023)
@Tusn21 (02/01/2023-08/01/2023) Tigt 10: 5 nguti ban L=t 1038 e TiE10:3 nguci ban

@Tuzn 22 (09/01/2023-15/01/2023)

cnp02, cnp03, cnp03, cnpl7, cnpl09, cnpl12 Chd mét chit sau khi bdm tim kigm!

i vi tri tiét hoc d€ xem cy the ai bn, Cirl+A, Cirl+C néu céin copy. 55 SV bén c6 thé 16n hon dank sdch néu c6 lich tring. Téc d6 tim kigm tdy thugc s8 luigng tdi khodn va t3

Hinh 8. Hinh anh giao dién phan mém chiic ning tim lich tréng
ctia nhém sinh vién, giang vién
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| @ PHAN MEM TIEN icH HO TRO GIANG VIEN_SINH VIEN HOC VIEN

Théi khéa bi€u | Dinh dang file Excel | Thiét I3p dir liéu | Tim lich tréng clia nhém sv/gv | Hé trg st dung

Trang dio tao

TIEN iCH HO TRQ DINH DANG CHUAN FILE EXCEL CHO IN AN

C:\Users\HIEU\Desktop\Data Test Format Mark\BoMan_TH03111_01_ds lop.xls
C:\Users\HIEU\Desktop\Data Test Format Mark\TH4_TH01001_01_5 dau diem.xds
C:\Users\HIEU\Desktop\Data Test Format Mark\TH4_TH01009_01_3 dau diem.xds

Chon 1 file
"% Chon nhigu file

C\Users\HIEU\Desktop\Data Test Format Mark\TH01009_01_001_ds thi.xis

EY Lam mai

File dinh dang duge dit &

C\Users\HIEU\Desktop\Data Test Format Mark\TH4_TH01009_01_4 dau diem - XLSX.xlsx

Binh dang file thanh céng!

danh

DA\Education\Vnua_Edu_Soft_17102022\formatted_excel_file\ o Phan mém

M& Thy Muc Béng

Ll
(7 dem flemiu

{35 Format File 5 dau diém

Format File 4 dau diém

E Format File 3 dau diém

B Format File ds thi

W Format File diém danh

Hinh 9. Hinh anh giao dién phan mém chiic ning format file Excel

Hoc vign Nong nghiép Vit Nam

Ban Quan Iy dao tao

Tén mén hoc: Tin hoc dai cueng

Ngay thi: 23/08/2022

Phing thi: THCNTTO06

Céng Hoa X3 Héi Chi Nghia Viét Nam

Bic lap - T do - Hanh phiic

DANH SACH SINH VIEN DU THI KET THUC HOC PHAN

Hoc ki 3 - Nim hoc 2021-2022

M3 mén hoc/ ghép thi'té thi: TH01009/01/003

Bt dau: Tiét 11 Thid gian: 2 tiét

STT| Ma SV Ho Va Tén Neay Sinh| TénLép |DiémThi| S6Te | Ky Tén Ghi Chii
1 |642220 |Ding Huong Quinh [18/02/01 |K64CNTPB

2 [650886 |Nzuyén Nzoc Sang  |08/07/02 |K6STYE

3 |642754 |Phan Xuin Tai 30/08/01 [K64CNTYA

'Y L

Hinh 10. Hinh anh file Excel danh sach sau khi duge dinh dang lai bdi phan mém

Phin mém c6 thé d& dang st dung ma
khong can bat ky thao tac cai dat nao. Giang
vién va sinh vién c6 thé theo ddi thoi khéa bidu
trén phan mém, hay qua file Excel do phan
mém xuit ra trén di dong mot cach thuan tién.
Cac hoat dong quan ly 16p cua gidng vién gic
day dugc géi gon trong phan mém, cac bd mén,
nhém 16p, cau lac bo c¢6 thé tim lich tréng thong
qua phan mém, day ciing 1a hai tinh ning ma

888

nhiéu phan mém danh cho giang vién cac
truong dai hoc chua ho trg.

Phan mém dudc xay dung bang ky thuat
crawl web, day ciing 12 mot giai phéap t6t dé thu
thap, téng hop théng tin tit mot hodc nhiéu
Website r6i rac ma do nhiing 1y do khac nhau
cac Website d6 chua thé x4y dung déng nhat
thanh mét khoi hay chua thé phat trién day du
cac chiic nang.
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TKB: Hoc ky 1 - Nam hoc 2022-2023 - Giang vién (Sv): Tran Trung Hiéu - M3 GV/SV: cnp09

w

4 | Tudn1
= Thir Ngay M3 mén hoc Tén mdn hoc Nhom Lop Giang dudrng Thoi gian
6 |Thir3 16/8/2022 |THO3111 Lap trinh Java 1|K65CNTTA C104 7h to 9h40
7 |Thir 3 16/8/2022 |THO3111 Lap trinh Java 2|KB5CNTTB E101 9h55 to 11h40
8 |Thira 17/8/2022 |THO3111 Lap trinh Java 2|KB5CNTTB B.102 7h to 9h40
9 Thirs 18/8/2022 |THO3111 Lap trinh Java 1|K65CNTTA C205 9h55 to 11h40
10
11| Tudn2
. Thi Ngay M3 mén hoc Tén mdn hoc Nhom Lop Gidng dudrng Thoi gian
13 Thir 3 23/8/2022 |THO3111 Lap trinh Java 1|K65CNTTA clo4 7h to Sha0o
14 |Thir 3 23/8/2022 |THO3111 Lap trinh Java 2|K65CNTTB E101 9h55 to 11h40
15 |Thr 4 24/8/2022 |THO3111 Lap trinh Java 2|K65CNTTB B.102 7h to 9hao
16 |Thir 5 25/8/2022 |THO3111 Lap trinh Java 1|K65CNTTA C205 9h55 to 11h40
17

Tkb Vnua ) ]

Hinh 11. Hinh anh file Excel lich day/hoc dugc xuit ra tit phAn mém dé xem trén di dong

Pén nay phan mém da dugc chia sé cho
giang vién, sinh vién cta nhiéu khoa trong Hoc
vién st dung duge gan mdt hoc ky. Link tai vé
phian mém VnuaEduSoft tai dia chi:
https://g2.by/zqc8

LOI CAM ON

D& hoan thanh bai bio trén, chiing téi xin
gtii 161 cAm on téi cAc em sinh vién khoa Cong
nghé thong tin bao gom Pinh Quang Huy -
K61CNPMP, Tran Van Hiéu - K63ATTT da
tham gia déng gép vao viéc phat trién phan
mém, ching téi ciing xin cdm on ban ldnh dao
Hoc vién da tao diéu kién cho chiing t6i xAy
dung phidn mém théng qua dé tai c6 ma s6
T2022-10-40.
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