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RESEARCH ON BUILDING SYSTEM OF
ORGANIZING ONLINE PROGRAMMING CONTESTS

NGHIEN CUU XAY DUNG HE THONG TC;)’CHU'C
CAC CUOC THI TIN HOC TRUC TUYEN

Hoang Vin Thing', Hoang Vin Thanh’
'Sinh vién 16p Cong nghé thong tin K61, Trudng Pai hoc Quang Binh
* Truong Dai hoc Quang Binh

ABSTRACT: The system of organizing an online computer contest evaluates
programming skills created with the purpose of building an environment for training and
practicing programming skills. This system can estimate the score of an automatic
computer program based on the program's test results with sample data. It will
automatically review, evaluate and return the results so that users can quickly know the
score of the program. Since then, users have solutions to renovate the program. For
Students studying in information technology, this is a good method for self-studying,
improving their programming skills and knowledge in an efficient and advanced way.

Keywork: DMOJ, OPJ, programming skills, online computer contest.

TOM TAT: Hé thong t6 chire cudc thi tin hoc truc tuyén danh gid ki ndng Idp trinh
dwoc tao ra voi muc dich xay dung méi truong luyén tdp va ren luyén ki ndang lap trinh. Hé
thong nay cho phép danh gid dé chinh xdc ciia mot chirong trinh may tinh tw déng dira trén
két qua kiém tra ciia chirong trinh véi div liéu mdu. N6 sé ti dong xem xét, danh gid va tra vé
két qua dé ngueoi diing nhanh chong biét dwoc diém sé ciia chiong trinh. Tir d6, nguoi dimg
c6 gidi phdp dé doi méi chirong trinh. Poivéi cde ban sinh vién hoc cong nghé thong tin thi
day la mét phwong phap tw hoc, tiw hoan thién, rén luyén ki ndng Idp trinh, trau doi kién thirc
mot cach hiéu quavatién tién.

Tir khoa: DMOJ, OPJ, ki ndang ldp trinh, cudc thi tin hoc truc tuyén.

1.MODAU

Trong nhitng nam gan day, viéc s6 hoa
cac phuong thtrc day hoc va thi ctr da khong
con trd nén xa la v6i hau hét moi nguoi.
Nhiing nén tang t6 chirc cic cudc thi truc
tuyén da, dang phat trién va hoan thién
nhim dap Gng nhu ciu cua con ngudi,
khang dinh vai trd ctia minh trong ky
nguyén s ngay nay. Néu nhu nhitng nam vé
true, nhitng cudc thi duoc to chirc bang
hinh thic thi trén gidy thuong tén nhiéu thoi
gian trong qué trinh chdm bai hay thong ké

két qua thi gio' day, voi sy phét trién ngay
cang manh mé& ctia cong nghé nham dap ing
t6i wu nhat nhu cdu cua nguoi ding, tiét
kiém thoi gian cling nhu chi phi, nhiing loai
hinh méi tién ich hon dugc ra doi. Nhiing
nén ting ndy xuat hién nham giai quyét bai
toan vé tinh chinh x4c trong qué trinh danh
gia nang luc cua cac thi sinh tham gia cling
nhu dap Gmg yéu cau ctia don vi t6 chirc mot
cach nhanh chéng, tir d6 giup tiét kiém vé
mit nhan Iyc ciing nhu vé thoi gian so voi
cach to chirc truyén théng[1].
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C6 thé n6i, cong nghé thong tin ludn 1a
linh vuc din dau vé mic do quan tdm cua
cong chung, khi ma tin hoc dugc dua vao
chuong trinh gido duc bat budc va cang
duoc uu tién dé dau tu vé mat chat luong,
bén canh d6 nhu cau vé nhén luc lién quan
dén khoa hoc cong nghé ngay cang gia ting
chong mit. Xét riéng vé khdi nganh ky
thuat thi ngdn ngir lap trinh dugc xem nhu
1a phan c6t 18i va anh huong chat ché t6i
nhitng méang lién quan trong nganh. Tuy
nhién, khong chi sinh vién Viét Nam ma
con sinh vién nhiéu nudc trén thé gidi dang
d6i mat voi nhiéu kho khan trong qué trinh
hoc lap trinh. Pau tién, su chénh léch vé sd
luong giao vién va hoc sinh din dén su
thiéu sot trong qua trinh giam sat va hd trg
td1 tirng c4 nhan. Pac biét, ddi voi nhirng
ngudi moi bat dau hoc 1ap trinh, trong qua
trinh thuc hanh s& gap phai rat nhidu 16i ma
mat rat nhidu thoi gian va cong strc dé chinh
stra. Ngoai ra, vi¢c danh gid mot chuong
trinh vé chét luong thuat toan, tinh hi¢u qua
cling nhu thoi gian chay chuong trinh
khong thé duoc bao quat néu thiéu sy hd tro
tirhé théng s6 hoa chuyén biét[2].

Thé nén kha 1a d& hiéu cho su cap thiét
ctia mot nén tang tryc tuyén tin hoc méi ra
doi voi chtc nang hd trg ngudi hoc tiét
kiém thoi gian va cong strc dé c6 thé tim tai
liéu lap trinh cling nhu tham gia céc bai thi
danh gia nang lyc mot cach dé dang va linh
hoat vé thoi gian. Vi vy, chung toi nhan
thdy su can thiét phai c6 mot hé thong ung
dung hd trg td churc cac cudc thi tin hoc truc
tuyén tai Truong Dai hoc Quang Binh. Ung
dung duoc xay dung dua trén ky vong tro
thanh mot nén tang chinh thirc cho qua trinh
day va hoc cua Truong DPai hoc Quang
Binh, cua céc truong trung hoc trong toan
tinh, cling nhu 14 noi dé cac ban hoc sinh,
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sinh vién trong va ngoai tinh giao luu, trau
doi ki nang 1ap trinh. Dac biét, ddi véi cac
ban sinh vién nhém nganh Cong nghé
thong tin ndi riéng, cling nhu céc ban hoc
sinh sinh vién dam mé 13p trinh n61 chung,
tmg dung nay s& hd trg rat tét trong qua
trinh hoc va kiém tra cac kién thirc 1ap trinh
ctia sinh vién véi mot s6 16n thu vién bai tap
rat 16n v6i da moi do kho. Qua trinh danh
gia cham diém duoc ty dong, nho d6 cac
ban c6 thé biét dugc két qua mdt cach
nhanh chéng.

2.NOIDUNG NGHIEN CUU
2.1.DMOJ: Modern Online Judge [4]

DMOJ 13 mot nén tang cudc thi va
giam thi tryc tuyén va ma nguoén m hién
dai. N6 duoc xay dung dua trén Django [3]
v6i ngdn ngir 1ap trinh Python [5]. N6 da
dugc st dung dé t6 chire hang tram cudc thi,
bao gdbm mot s6 Olympic quic gia.

- Dic trung: Ho trg hon 60 ngdn ngir
1ap trinh, hd tro danh gia rat manh mé cac
tac vu tuong tac, phan loai chir ki, tao dir
li¢u thoi gian chay va trinh xac nhan daura
tly chinh. Hé théng cudc thi c6 thé tu do tiry
chinh, cac cau 1énh bai todn phong phu, c6
hd tro ngdn ngir LaTex. Cap nhan truc tiép
cho cac bai ndp, giao dién trang duoc qubc
té héa. Blog cua trang chu va ludng hoat
dong. Kiém soat quyén chi tiét cho timg céa
nhan.

-Caulénh van dé d& hiéu: Céc bai toan
dugc viét bang Markdown, véi phép toan
va sb liéu hd tro LaTeX, ciing nhu co cu
phap phan chia rd rang. Cac bao cdo van dé
¢ thé dugc luu thanh PDF d¢ d& dang
chuyén cho cac thi sinh.

- Guri bai bang hon 60 ngdn ngi:
Ngudi dy thi ¢ thé gui bai bang hon 60
ngodn ngit 1ap trinh ¢ danh du ci phap.
Quan tr1 vién cua bai toan co thé han ché



ddi voi cac ngdn ngit cu thé va dit gioi han
tai nguyén danh riéng cho tirng ngon ngir
khacnhau.

- Trang thi giri tryc tiép: Céc trang
ndp bai co cap nhat trang thai chdm bai truc
tiép va cac bai ndp co thé bi hiry bo boi ca
nguoi du thi va quan tri vién bai nop. Céc
16i bién dich va canh bao cho mét sb ngén
ngir c6 thé duoc dua ra va thé hién ro rang
cho nguoi du thi.

-Hé théng cudc thi mé rong: Cac cudc
thi ¢6 hé thong xép hang tiry chon va c6 thé
duoc dinh cdu hinh dé chay trong bét ky
khung thoi gian ndo. Nguoi dung ciing van
c6 thé tham gia sau khi cudc thi két thic
nhung s& khong dugc dwa vao dé xét xép
hang. Cac dinh dang cudc thi ICPC, 101,
AtCoder va ECOO dugc hd tro ngay va co
thé thém cac dinh dang moi bang ma tuy
chinh. Cac cudc thi c6 thé dugc gidi han
cho cac t6 chure cu thé hodc yéu cdu ma truy
cap dé tham gia. Bang diém 4n dugc hd tro.
Hé théng cudc thi tich hop véi Stanford
MOSS dé cung cép dich vu kiém tra dao
van. Ho trg bién tap dugc tich hop san va
cac bai xa luan sé ty dong dugc xuét ban sau
khi cugc thi két thic.

- Blog cuia trang chti va ludng tin tuc:
Cac thong bao tur quan tri vién, cac cudc
thi dang dién ra, cac binh ludn gan day va
cc van dé mai co thé dé dang truy cép tur
trang chu.

- Giao dién quc té hoa: St dung trang
web bang bat ky ngdn ngir ndo ban cam
thdy thoai mai nhit - hdy truy cap
translate.dmoj.ca dé kiém tra trang thai ban
dich cia ngon ngir ua thich ctia ban. Cac tac
gia ciia van dé c6 thé cung cdp cac tuyén bd
bang nhiéu ngdn ngit va DMOJ s& hién thi
céu phtt hop nhét cho ngudi doc.

- Giao dién quan trj n6i bat: Giao dién
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quan tri DMOJ rat linh hoat va c6 thé duogc
su dung hi€u qua cho moi vi¢c, tir quan ly
ngudi dung dén soan thao cac bao céo su
¢d. Ngoai chtc nang chinh nhap chuong
trinh cén test, giao dién can thyuc hién céac
nhiém vu nhu quan ly nguoi dung, quan ly,
soan thao dé thi, test case, quan ly céc bai
thi, diém s, quan ly cac cudc thi, xép hang
thanh vién.

- May chdm: May chidm 12 mot hé chay
doc lap so voi giao dién.

- Céc bd kiém thir: cac bo kiém thir la
mét loai cac bo s lieu ddu vao va dau ra
tuong Gmg dé nhap vao so sanh voi két qua
chay. DMOJ cho phép st dung nhiéu bo
kiém thtr cho ciing mot bai va danh gia diém
vOi trong sb6 diém khac nhau trén mdi bod
kiém thtr.

- H¢ danh gia: HE danh gia trong
DMOYJ chép nhan nhiéu dang két qua diura
nhu dang chir, dang $6 thap phan, dang luat
hoac ham.

2.2. Xay dung hé thong té chirc cudc thi
tin hoc truc tuyén danh gia ki niing lap
trinh

2.2.1. Cai dat hé thong

Hé théng chay trén nén Linux. Dé
thudn tién trong qud trinh cai dat va su
dung, chiung t61 chon Ubuntu server lam
nén tang cai dat. Hé thong duoc xdy dung
dura trén nén tang Django va hé co so dir
li¢u PostgreSQL.

- Caidattrang web QBUOJ

Chung t6i dya vao DMOJ[4] va VNOJ
[6] duoc cung cap trén thu vién ma ngudn
m¢ dé chinh stra cac chirc ning ciing nhur
giao dién pht hop hon dé phuc vu cho viéc
su dung dic thu trong Truong dai hoc
Quang Binh. Tu do, xay dung duogc hé
thong ma ngudn riéng cia QBUOJ dugc
cung cép tai dia chi
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https://github.com/gbuailab/QBUOJ.

Tién hanh tai va cai dat cic module
lién quan bang cac dong 1énh str dung céac
cu phap git va cai dat python tir shell cia hé
théng:

+ Cai dat cac thu vién cua Python va
moi trudng 4o va cdu hinh cho file
dmoj/local_settings.py. Chung ta nén tao
mot ban sao tép cai dat mau tir day va doc
quano, thuc hién cac thay ddinéu can.

+ Téng hop cac nodi dung: QBUO]J sir
dung sass va autoprefixer dé tao cac bang
dinh kiéu trang web. QBUOJ di kém véi
mot make style.sh tdp 1€nh cé thé duoc
chay dé bién dich va ti uu héa cic bang
dinh kiéu. Thu thap céc tép tinh nhu dugc
chidinh vatao cactép qué)c té hoa.

+ Thiét 1ap bang co so dir lidu va tai
mot sd dit lidu ban dau dé cai dat.

+ Thiét 1ap Celery, QBUOJ sir dung
Celery worker dé thuc hién céc cong viée
nang nhoc nhu danh diém s6 cho 1 tap cac
baindp.

+Thiét 1ap uWSGI lam module két nbi
python.

+ Thiét 1ap supervisord va c4u hinh no
dung dé giam sat, két ndi site, bridge va
celery da chay hay chua.

+ Cai dat nginx lam moi truong giao
dién cua hé théng, chinh stra va dat file
“nginx.conf” & bét clr noi nao dugc cho dé
cai dat nginx. Thong thudng nginx cac tép
trang web duogc dat tai “/etc/nginx/conf.d”.
Tiép theo kiém tra xem c6 bat ki van d& nao
v6i nginx va tai lai cAu hinh nginx. Sau do,
truy cép trang web & noi ma chung ta da
thiét 1ap dé thuc hién bude xac minh.

- Cai dit may chim Judge: Cai dat
judge trén cung may chu hodc trén cac may
tinh riéng biét tiry theo s6 luong ngudi dung
ddng thoi.
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+ Péu tién hiy thém gido khao & trén
trang quan tri nim trong
https://qbuoj.com/admin/judge. Cung cap
tén ctia may chim va khéa xac thuc cho may
chdm. Ban c6 thé st dung nat “Tao lai” dé
tao lai khoa xac thuec.

+ QBUOJ hd tro cai dit may cham
thong qua Docker va géi PyPi. O day,
chung t6i cai dat voi géi PyPi.

+ Cai dat judge-server tai
https://github.com/gbuailab/judge-server,
sau d6 cdu hinh judge bat ¢iu bang cach liy
khéi “runtime” tir 1énh “dmoj-autoconf” va
datnd ¢ file mdi judge.yml

+ Két ndi judge voi hé théng qua IP
duogc chi dinh trong
BRIDGED JUDGE ADDRESS va port 1a
9999.

+ Cap nhat thu vién bai thi va test case
thong qua cac folder cia may chii. Néu méay
chdm va giao dién duoc chay trén cic may
khac nhau thi phai ¢6 co ché dong bo dit lidu
gitra thu muc dir li¢u ciia hai may.

Céc thong tin cau hinh v& cong két nbi
va thu muc chua test case phai dugc khai
bao trong file ciu hinh ciia hé thng.

Cai dat cac chuong trinh bién/thong
dich cho cac ngdn ngir. Mot s6 chwong trinh
bién/théng dich pho bién: C, C++, Python,
Java, Pascal... duoc cai dat thong qua cac
1énh cai d3t va cu hinh dé cac chuong trinh
chay binh thuong. Sau do, tién hanh khai
bdo théng sé cua cic chwong trinh
bién/thong dich thong qua cu hinh ciia hé
théng.

2.2.2. Surdung hé théng va nhdp dir liéu

Nhép dau bai va cac bd kiém thir

+ Vao trang web dang nhap tai khoan
admin, tur bén phai phia dudi tén tai khoan
kich chon “Quan tri” xudt hién cira s6 méi.

+ Chon tab “Bai” sau do6 chon



“Thém” rdi dién cac thong tin: M4 bai, tén
bai toan, nguoi dang, hién thi cong khai,
ngay dang... Tai 6 soan thao dé soan ndi
dung dé bai (Hinh 1).

+ Phia dudi 6 soan thao dé bai tiép tuc
dién thong tin nhu: phan loai, “dang dé” va
“nhém dé&” bai ph hop.

+ Tai muc “Piém” s6 diém dat duoc
khi hoan thanh bai tap sau dé tich vao 6
“cho phép diém tirng phan”.

+ Tai muc “Gidi han”: “Gidi han thoi
gian” la thoi gian hoan thanh bai tap va
“Gi6ihanbd nho™.

+ Tai muc “Ngo6n nglr”’ chon loai ngdn
ngir hodc chon tit ca (Hinh 2).

+ Tai muc “Gidi han theo ngoén ngi”
dién cac truong thong tin néu co.

+Thém “Loi giai” cho dé bai néu co.

Heb ki o iy g
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+Poéng gbp ban dich cho dau bai bang
cach chon “DICH PAU BAI”.

Khi d3 hoan thanh tit ca cac truong
thong tin trén ngudi dung chon cac ché do
pht hop dé luu lai: “Luu”, “Luu va thém
méi”, “Luuva tiép tuc chinh stra”.

-T6 chirc ki thi

+ Tai giao dién trang chti chon “Ki thi”
mo ra tab méi chon “Thém” dién thong tin
cac truong “Ma ky thi”, “Tén ki thi”, tich
chon hién thi cong khai dua thong tin 1én
web (Hinh 4).

+ Pién cac trudng tiép theo cua giao
dién: “Lich”, “Chi tiét”, “Format”,
“Rating”, “Truy cép, “Problems” ... chon
cac thong tin cugc thi.

Duéi ddy 1a mot s6 hinh anh cia hé
thong:

EAw e Tea e

Hinh 1. Man hinh nhap cic thong tin dé bai
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Hinh 4. Man hinh thém ki thi
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3.KETLUAN

Hé théng td chirc cudce thi tin hoc truc
tuyén QBUO] - td chire cude thi tin hoc truc
tuyén da duoc xdy dung va cai dat 6n dinh.
Hé théng budc dau hd tro rat tot cho giang
vién va sinh vién thuéc nhom nganh ki
thuat can phai duoc trang bi cac kindng lién
quan dén lap trinh. Pau tién, khong chi sinh
vién c6 co hdi dé duogc thue hanh va duge
danh gid nhanh chdng sau gid hoc nén hi¢u
qua tu hoc cai thién dang ké ma ngoai ra
giang vién ciing giam thiéu dugc mot khbi
lugng cong viéc nhét dinh so véi cach day
truyén thong nho vao kho luu trit tai liéu
khong 16 dé& dang truy cap bat ctr luc nao
cling nhu cong cu hd tro danh gia co tinh
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chinh x4c cao thay cho viéc danh gia thu
cong dugc xay dung o hé thong.

Tuy nhién, hé thdng chi méi qua giai
doan chay thtr vi thé sé luong bai tap van
con twong ddi it. Ngoai ra, hé thong dap ing
duoc nhitng chirc ning co ban can c6 va doi
hoi thoi gian thuc nghiém dé nang cap va bd
sung thém nhirng chirc nang c6 ich khac.

Hé thdng dang dugc dé xuit khai thac
ung dung trong Truong Pai hoc Quang
Binh, ciing nhu 14 cac truong trung hoc phd
thong, trung hoc co s¢ trong va ngoai tinh
Quéng Binh. Song song vé1 dd 1a nang cao
xdy dung d6i ngii quan ly cac kho dir lidu
bai tap, xay dung céc bai tdp c6 do phan loai
cao va pho bién trén internet.

[3] Django, <https://www.djangoproject.com/>,
xem 12/03/2021.

[4] DMOJ, <https://dmoj.ca/>, xem
12/03/2021.
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