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TOM TAT

Céc hé thong E-learning, hoc tap truc tuyén ra doi ngay cang nhiéu dé dap ung
nhu cau ty hoc cua sinh vién. Viéc xay dung mot mo hinh nhw vay dé hd tro cho
sinh vién nganh cdng nghé thong tin la mét nhu cau cap thiét, qua dé nang cao
trinh d9 kién thie cho sinh vién. Viéc ddnh gia nang luc sinh vién sé tro nén dé
dang hon béang viéc dua ra cac bai tap sat véi ndi dung mon hoc va phit hop véi
nhiéu cap d6, kha nang ctia nguoi hoc. Trong bai bao nay, véi muc tiéu giap cho
nguoi hoc nang cao hon két qua hoc tap. Ching toi dé xudt mot hé thdng lap trinh
truc tuyén voi cac tinh nang ddc thu, phu hop véi sinh vién nganh Cong nghé
Théng tin thudc Pai hoc khoa hoc Hué. Cac két qua danh gia, khao sat thu duoc da

cho thdy tinh hiéu qua, thu hut nguoi hoc cia mo hinh nay

Tw khoa: May chdm tryc tuyén, ky thi, bai toan.

1. DAT VAN PE

Ddc thu riéng ctia nganh Cong nghé thong tin do la sinh vién duoc day va hoc
thuc nghiém rat nhiéu trén may tinh v6i nhiéu moén hoc lién quan dén 1ap trinh. C6 thé
liét ké ra mot s6 mon hoc ma bat ky sinh vién nganh cong nghé thong tin phai trai qua
va ndm bét lam chy, gom:

- Ky thuat lap trinh.

- Ngon ngit lap trinh: C/C++, Java, ...

- Cau truc dit liéu va thuat toan.

Nhan thdy nhu cau thec hanh cac moén hoc trén can c6 hé thong bai tap, va quy
trinh chdm bai cho nén ching t6i da nghién ctru va phat trién moét hé thong day va
cham bai truc tuyén nhim phuc vu viéc hoc, luyén tap ky thuat lap trinh cho sinh vién
nganh Cong nghé Thong tin cua Dai hoc Khoa hoc Hué.
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Noi dung ctia hé thong dang xay dung la mot tap hop cac bai tap cho cac mon
hoc: Ky thuat 1ap trinh I, II, 6n luyén OLP/ACM. Ngoai ra con c6 td chiic cac cudc thi
luyén tap dinh ky danh cho tat ca moi nguoi va ching tdi cing da tht nghiém cac ky
thi gitta ky va két thiic mon cho moén hoc dac thu 1a Ky thuat 1ap trinh L, II..

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1.Déi twgng nghién ciru

Bai toan (Problem hodac Task): Day la d6i twong quan trong nhat ctia hé thong,
la su chuyén tai néi dung mén hoc dén sinh vién, thé hién quan hé hai chiéu gitra
giang vién va sinh vién. Ndi dung ctia bai toan bat budc phai bam sat dé cwong mon
hoc va it nhiéu duoc giang day ly thuyét 6 treong. Bai toan sé duoc tao ra bdi tac nhan
la giang vien.

Sinh vién: Sinh vién la d6i tuwong chinh tht hai nhung cwee ky quan trong cua
hé thdng ma ta thuwong con goi la nguoi sit dung. Sinh vién st dung hé thong phai giai
quyét (1ap trinh) rat nhiéu bai todn véi nhiéu thé loai, mtc d6 khé dé khac nhau nham
nang cao kién thitc vé 1ap trinh. Khi gan két trach nhiém, ho phai tham gia cac ky thi
dé€ c6 mot két qua danh gia, vi du ho phai tham gia thi gitra ky, két thac ky dé'1ay diém
cho moén hoc ky thuat lap trinh.

Giang vién: Giang vién la tdc nhan chinh ctia hé thong, cong viéc ctia ho la xay
dung bai toan cho hé thong va trién khai cac ky thi. Mot bai todn sé dwoc gén lien véi
cac thudc tinh nhu: thé loai hay dang toan, diém sg, thoi gian thuc hién, s0 lugng test
case. T4t ca cac gia tri thudc tinh trén déu duoc quyét dinh boi giang vién.

2.2.Phwong phap nghién ctru

Trong tdm cua hé théng chinh la d6i twong bai toan, viéc xay dung dwgc mot
bai toan chinh la diém quan trong nhat, dé xay dung né ta duwra vao cac yéu td sau:

- Dua trén dé cuong mén hoc: Day 1a yéu t6 co ban dé€ xay dung mot bai toan,
viéc bam sat dé cwong mdn hoc gitp sinh vién tiép can tdt hon kién thic ly thuyét
duoc truyén thu trén giang duong. Ngoai ra viéc ¢6 dong dé cwong mon hoc vao cac
bai toan cting 1a mot tiéu chi caia khao thi, ctia kiém tra chat lwong moén hoc [1].

- Duya trén tai nguyén ctia cdc website thi ndi tiéng: Tai nguyén trén Internet
duoc xem nhu moét kho bau, viéc khai thac ding va kip thoi dem lai cho ta nhiéu loi
ich. Trong linh vuc 1ap trinh tryc tuyén, nhiéu truong hoc, cong ty déu da tao ra va
duy tri mot s6 websitecho 1ap trinh canh tranh, mot vai website tiéu biéu nhu bang 1:

- Dya trén kién thirc, kinh nghiém ctia giang vién: Quan trong hon hét van 1a
kién thirc va kinh nghiém cta giang vién, qua trinh tich lay trong thoi gian day va
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nghién cttu gitp giang vién dua ra dwoc nhitng bai toan t6t nhat dé€ sinh vién co6 thé
tiép can t6t nhat mon hoc cua minh.

2.3.Phan tich, thiét ké va trién khai hé thong

Sau khi tién hanh khao sat, nghién cttu chitc nang nguoi stt dung (hau hét cac
website truc tuyén déu c6 cau tric gidng nhau), chung t6i trién khai cai dat hé thong
bang phan mém ma ngudén mé DOM Judge [3]. Pay la mot phan mém ma ngudn mo
chay 6n dinh dwoc nhiéu truong Pai hoc chon lam nhan dé€ cai dat hé thong. Mot s6
thanh phan chinh caia DOMjudge:

- Céc chtrc ndng danh cho bai toan (Problem).

- Cac chttc ndng danh cho ky thi (Contest).

- Céc chttc ndng danh cho thi sinh ( Contestant) va doi thi (Team).
2.3.1 Nguoi dung hé thong

1) Bi€u d6 ngir canh hé thong (System Context Diagram).

Online Judge

Bién dich

Chuwong trinh
Chaychuong _~ | ™ (file exe]
[ [ trinh véi testcases

Judge daemen

Qutput cla
\ churong trinh
Danh séch }m So sénh.
mé ngudn tesmas&uutputvm
chura cham testcases
Ma ngudn
. _ N Két qua Testcases
Kiemtra ma | Yeu cau ma chém bai
nguén chuwa ngudn
chém
Luutrlr m&
Ao 15 naud ngudn bai lam
Nap m& ngudn — ) g M3 nguén bai
n ung we N r
—ngcung wes Boc ma ngudn lam
Két qua

Sinh vién cham

Hinh 1. Biéu d6 ngit canh ctia hé théng

2) Bi€u d6 usecase cta hé thong thé hién cic chttc ning chinh ctia hé thong
gom:

i) Nguwoi dung Sinh vién:

- Tim kiém va liét ké bai tap: Chtic nang cho phép sinh vién liét ké danh sach
cac bai tap theo thé loai.

- Nop bai va xem két qua: Nop bai giai sau khi lam bai va xem két qua, néu bai
chua dung thi cho phép lam lai.

- Tham khao ma ngudn nguoi khac: Saukhi np bai thanh cdng, sinh vién c6 thé
xem bai giai ciia nguoi khac dé€ hoc hoi va rat kinh nghiém.
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- Tham gia cac ky thi: Cho phép sinh vién tham gia bat ky cudc thi nao.

ii) Nguoi dung giang vién:

- Quan ly hé théng bai tap: La chic ndng ra bai tap, co thé chen, stra, x0a, cap
nhat bai toan 1én hé thong.

- Quan ly cac ky thi: Tao ky thi bao gdm chon bai, thiét 1ap ngay, gio thi, thoi

luwong cudc thi, cach chdm va phan diém cho ting bai thi.

- Quan ly bai viét: Cac bai viét hudng dan hoc tap hd tro kién thiic co ban cho

sinh vién.

- Kiém tra gian 1an: Kiém tra thong tin gian lan dya vao chitc nang so sanh ma

nguon.

iii) Nguoi quan tri:

- C4u hinh thong s6 ctia hé thong may cham.

- Phan quyén nguoi st dung.

|

%/

Gido vién

Quan Iy bai tap

Quén Iy ky thi

G
&3

Quan Iy hé théng
tag va danh muc

N Quan ly bai viét

Kiém tra gian lan

Online Judge

Péng ky tai khodn

Lam bal tap

Tham gia ky thi

0

L

/Sinh vign

Phén quyén nguoi
ding

Hinh 2. Biéu d6 use-case ctia hé thong

2.3.2 Quy trinh xay dung mot bai toan

/ Admin

Cac bai toan déu dwoc xay dung thong qua cac bude sau:

Budc 1. Dinh nghia bai toan.

Budc 2. Xay dung test case.

Budc 3. Kiém tra test case.
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Budc 4. Thuc hién viéc kiém chiing bai toan trén hé thong bf?mg cudc thi.

Viéc dinh nghia bai todn thuwong dwa vao viéc phan 16p bai toan theo chu dé
cua cac mon hoc, nhu vay ta sé ¢d cac chu dé co ban sau trong lap trinh: Cac bai toan
Ad-hoc, ttec la bai toan mang tinh chét cai dat dé€ tim hiéu vé ngdn ngtt lap trinh,ly
thuyét so, t6 hop, ly thuyét d6 thi, xtr ly xau, cac bai toan hinh hoc, cac cau trac dir liéu,
cac thuat toan tim kiém va sap xép.

Ngoai viéc phan 16p bai toan theo chut dé ta con cé thé dinh nghia bai toan theo
tte khoa. Viéc dinh nghia bai toan theo tir khda gitup nguoi hoc tiép can bai toan lién
quan mdt cach cu thé hon, hinh thanh cac ky thuat lap trinh theo ky nang thwc hanh.
C4c tir khoa 1a cac thuat ngit trong tin hoc géan lién véi cac thuat todn, cac cau trac dir
liéu, vi du nhu: chia d€ tri, quay lui, tim kiém nhi phéan, quy hoach dong, tham lam[2].

Sau khi dinh nghia bai toan véi noi dung can giai, khong gian bai toan dwgc xac
dinh thong qua rang budc vé mat thoi gian, dit liéu. Quy trinh tiép theo la xay dung
testcase, quy trinh nay gén lién véi tac gia ctia bai toan. O day anh ta phai thuc hién
giai bai toan trén c6 thé thiee hién bang cach 1ap trinh chi tiét, c6 thé tinh toan bang tay,
stt dung cong cu tinh toan va két qua la cac bd testcase voi dit liéu vao ra twong tng
[4]. Day chinh la cac bai toan cu thé riéng biét cho bai toan tong quat ma ta da ra & trén.

2.4. Dé xuat bo sung mén hoc

Sau qua trinh thyc nghiém lién tuc cho cadc moén hoc Ky thuat lap trinh I, II
trong bon nam hoc véi két qua kha quan:

- Thit nhét: nang cao trinh d¢ nguoi hoc duoc danh gia khi cac ban sinh vién ra
truong di lam véi doanh nghiép. Két qua thi Olympic Tin hoc Sinh vién toan quéc vo
cing &n treong véi 3 gia nhi, 6 giai 3, 3 giai KK (tinh tir 2016-2019 véi mdi luot thi chi 3
sinh vién).

- Th hai: nang cao cach day, d6i méi phuwong phap va nang cao kién thic
truyén thu khi gido vién ra dé thi va bai tap.

- Thit ba: viéc thi cit hoan toan cong tam, két qua chdm chinh xac, nhanh va tiét
kiém.

Vi nhiéu vu diém nhu vay chung t6i manh dan dé xudt véi Nha truong, Khoa
mo rong thém nhiéu mon hoc dac thu nta va dong thoi nhan chuyén giao hé thong tu
ching t6i ¢€ van hanh t6t hon, dua hé thdng dén véi nhiéu giang vién hon nham phat
trién ndi dung hé thdng tot hon, sinh dong hon.
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3. KHAO SAT VA PANH GIA

D€ phat trién tdt hon cac chitc ndng cta hé thong cliing nhu khao sat tinh thuc
tién cta tng dung. Chung t6i khao st sinh vién thudc nhém nguoi duing cua hé thong

Chung t6i da xtr ly thong ké va dua ra két qua sau nhu sau:
- Khao sat vé qua trinh hoc tap trén trang web.

Dit liéu khao thoi gian, dia diém lam bai tap, ngén ngit 1ap trinh duwoc st dung
kém véi phan ly thuyét da hoc ciing nhu d6 khé dé ctia cac dang bai tap trong trang.
Két qua nhu ¢ bang 2 sau:

Bang 2. Dit liéu khao sat vé hoc tap trén hé thong

Dia diém Ty 1€ (%) Ngon ngie Ty 1€ (%) Bai tap Ty 18(%)
A O truong 6.40 C/C++ 87.10 Dé 2.40
B Thuw vién 7.40 Pascal 7.30 Khé 24.60
C O nha 80.80 Java 3.20 Vira phai 65.10
D Khac 5.60 Khac 2.40 Qua kho 7.90

Véi dit liéu bang 2 cho thay con s6 trén 80% ddi voi sinh vién tham gia lam bai
tap trén hé thong o nha, ngdn ngr duoc st dung trong lap trinh la C,C++ theo ly
thuyét day ¢ Truong va véi ty 1é 65% sinh vién cho rang d6 kho cta céc bai tap trong
hé théng & mutc d) vira phai.

- Khao sét vé chitc ning ciia hé thong

Muc tiép theo ching tdi khao sat vé chat lwong cac chitc nang ctia hé thong
gom: Tinh chat ché ctia hé thdong chdm bai, tinh ndng chong gian 14n, tinh 6n dinh cua
hé thong, tinh hiéu qua va cap thiét ctia hé thong.

Bang 3. Dit liéu khao sat vé tinh nang cua hé thong

Chit ché Ty 18 (%) On dinh Ty 16 (%) Hiéu qua Ty 16(%)
A | R&tchitché 73.60 R4t &n dinh 91.30 Hiéu qua 78.60
B Chat ché 15.20 On dinh 4.00 Khoéng hiéu qua 4.80
C Con 16 10.40 Con 16i 2.40 R4t hiéu qua 11.10
D Khac 8.00 Khéc 2.40 Khéc 5.60

Vi dit liéu 6 bang 3 cho thdy c6 trén 73% sinh vién cho rang hé thdng cham bai
rat chat ché, ty 16 91% cho rrimg hé thong chay on dinh véi nhiéu chitc nang nhu: cham
bai theo testcase, refresh diém ngay lap tic nho cong nghé nodejs, chiic nang chdong
gian 1an v6i cac ham API duoc cung cap boi truong Dai hoc Stanford da dem lai hiéu
qua cao trong hoc tap vdi ty 1¢ binh chon 78%.
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4. KET LUAN VA HUONG PHAT TRIEN

4.1 So sanh viéc day trgc tuyén bang phin mém ctia Google va hé thong Online
Judge

Thuc ra viéc hoc trén phan mém ctia Google Chrimg khac nhiéu véi hoc truc ti€p
va cd gidi han hon vé mit giao tiép gitta nguoi day va nguoi hoc. Su twong tac khong
tot gitta ngudi day va nguoi hoc dan dén nguoi day phai dau tu nhiéu vé bai tap maéi
mong chuyén tai ndi dung dén nguoi hoc. Tuy nhién, phan bai tap ma nguwoi day cong
phu chuén bi ciing khong c6 két qua t6t néu viéc cham bai cling thuc hién mot cach thu
cong. Mot phan do ddc thu mon hoc ma viée kiém tra kién thire nguoi hoc khéac voéi cac
mon hoc khéc (Google dura ra cac test dwdi dang trac nghiém).

Trong khi d6, hé thong Online Judge ctia chtiing t6i thuc hién viéc kiém tra kién
thirc nguoi hoc tot hon. Va chi can twong tac véi nguoi hoc qua hé thdng khac nhu
email, facebook chung t6i 6 thé 1ap lich hoc va thuc hanh cdc moén dac thu cua nganh
mot cach héu qua.

Tuy nhién, néu co sy két hgp ctia hai hé thong thi viéc day va hoc trd nén tuyét
voi, va cu thé hoc ky vira qua ching t6i da thuc hién. Bo qua mot s6 yéu t6 khach quan
nhu co so vat chat ctia nguoi hoc.

4.2 Két luan

Qua viéc xay dung thanh cong hé thdng va 5 nam st dung. Chuting t6i danh gia
duwoc mot sd két qua sau:

- Chu dong trong viéc phan bd lich day, ndi dung day: Chung t6i da day thuc t€
cho sinh vién va da két thuc thanh cong véi viéc hoc va thi trén hé thong.

- Céc ky thi, bai tap duwgc cham mét cach cong khai, minh bach va cé két qua
ngay lap tiec: Viéc phan loai thi sinh con dwa vao chttc nang chdm diém theo testcase
va la tinh nang do ching t6i phat trién. Do hé thong c6 thiét 1ap chiic ndng phat hién
sao chép bai nén da han ché toi da tinh gian lan trong khi thi.

- Sinh vién c6 thé cha dong hoc tap moi lic, moi noi: Do hé thong chay trén nén
Web nén hau hét cac sinh vién déu cé thé chu dong lam bai bat ky thoi gian nao, nhat
ky nop bai hé thdng cho thdy hau hét thoi gian trong ngay 24/24 déu c¢d nguoi lam bai
tap. Viéc cht dong hoc tap va cd bang xép hang cao cho thay duoc két qua thi tt cua
cac sinh vién khi thi.
4.3 Huwéng phat trién

Hé thong duwoc xay dung dya trén su yéu cau thay doi vé phuwong phap day va
hoc trong nha Truong, tai thoi diém viét bai bao né da it nhiéu dap tng duoc mot sd
lwgng nhat dinh nhu cau hoc tap, thuc hanh, te hoc cia Sinh vién Khoa Céng nghé
Thong tin, Dai hoc Khoa hoc Hué. Trong twong lai ching t6i sé dé xudt kinh phi dé tiép
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tuc trién khai thém mdt s6 moén hoc ma thay vi hoc nhiéu ly thuyét cé thé chuyén doi

sang hoc tryc tuyén trén hé thdng véi nhiéu wu diém ndi bat. Nhiing moén hoc duoc dé

xuat:

[1].

[2].

[3].

[4].

- Lap trinh Java co ban.

- Lap trinh hudng déi tuong.

- Ngon ngtt truy van co cau truc (SQL).
- Cdu trac dix liéu va giai thuat.

- Ngon ngtt Ruby.
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ABSTRACT

The number of E-learning system has increasingly emerged to meet student's self-
study needs. It is inevitable to build an E-learning system for Information
Technology (IT) students, therefore they are enhanced the knowledge.. Classifying
students now becomes easier by giving tests which are close to the subject and
suitable for levels and abilities of learners. . In this article, with the purpose of
improving the learning results of learners, we propose an online judge system
model in consideration of specific requirements of IT students of University of
Sciences, Hue University. The results of assessments and surveys demonstrated the

effectiveness and attraction of this system.

Keywords: contest, online judge, problems.
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