
KHOA HOC KVTIUAT 

CONTAINER HOA - PHl/ONG PHAP 
TRIEN KHAI NHANH HE THONG 

QUAN LY HOC TAP (LMS) 
TREN MOI TRl/CfNG DAM MAY 

• PHAM NGQC DUY 

TOM TAT: 

Trong thdi dai Cong nghiep 4.0. nhdm hffdng den xu the'chu>en ddi sd. cac to chffc doanh 
nghidp hoat dpng trong mpi ITnh vffe deu can ffng dung manh me ede giai phap cong nghe 
thdng tin (CNTT) lien tie'n de \a> dffng \ a trien khai eae he thd'ng quan ly mdt each nhanh 
ehdngva hidu qua tren moi iri/dng phi truyen thdng nhff dam may. Khdng ehi dffdc sff dung 
phd bien trong moi trffdng gido due, he quan ly hpc tap (LMS) hien dang hi/dng den cac tap 
doan, doanh nghiep nham thirc hien chien Iffdc dao tao va phdt trien cua td chffc. 

Nham d^ xud't phffdng phdp trien khai nhanh chong he thd'ng LMS iren mdi tru'dng ddm 
may thong qua viec ffng dung cdng nghe container hda, bai vie't gidi thieu trien khai he thd'ng 
LMS Moodie tren cae moi trffdng bang each ffng dung nen lang container Docker. Danh gia 
cho tha'y, container giup trien khai he tho'ng LMS ndi rieng cung nhi/ cac he thd'ng phdn mem 
ndi ehung nhanh chdng va hieu qua tren da nen tang, tff tai ehd cho den ddm may. 

TuT khoa: Container hda. Docker, dien loan ddm may, he thd'ng quan Iy hpc tap. 

L Dat va'nde 
Trong Ihdi dai k\' nguyen so nhff hien nay. cac 

Id chffc hoat dpng trong moi linh vffc. tff kinh te 
den giao due. dan hffdng tdi mue tieu tin hpc hda. 
HI hoa loan he thd'ng. Doanh nghiep, trffdng hgc 
can ffng dung manh me cde giai phdp CNTT de 
\a\ dffng va irien khai nhffng he thd'ng hd trd 
quan ly va \an hanh td chffc mdt each nhanh 
chong \;'i hieu qua. 

Khdng ch? dirpc sff dung phd bien irong mdi 
tn/dng dao lao bae cao nhff dai hoe. he quan l> 

hoc tap (LMS 1 hien dang hffdng den cac tap doan. 
doanh nghiep nhdm thffc hien chien Iffdc dao lao 
va phal trien eua td ehffe. Va'n de dat ra la, can cd 
cde giai phdp de nhffng he thd'ng phan mem cua td 
chffc nhff LMS dffdc trien khai mdl each hieu qua 
nha't. nhanh chdng va de dang, nhffng van dam 
bao viec van hanh he thdng dien ra thong sudi. 
Iffdng thich \di moi tn/dng tnen khai. Trong giai 
doan djeh C0VID'I9 dang diln ra phffc tap tai 
Viet Nam va tren the gidi. nhu cdu trien khai ede 
he thdng hpe trffc tuven va LMS mpt edch nhanh 
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chong ui cdc infdng hge. ddn \ i ed sd giao due Idn 
la rdt Idn. 

Cdng nghe do hda la mdt trong nhffng cdng 
nghe cdt ldi cua dien todn ddm mav (DTDM). thffc 
hien trffu tffdng hda \ J phan chia cdc tai nguyen vat 
1) thanh eac tai nguyen do. eon cdc ddm ma\ quan 
Iv thi giup phdn bd edc tai nguyen dien todn ao do. 
Ao hda giup mdi trffdng dien todn doe lap vdi cd sd 
ha lang vat ly. trong khi djeh vu bdi DTDM cung 
ca'p lai nguyen dien toan dung chung theo yeu cdu 
Ihdng qua Internet. 

Cdng nghe container hda ra ddi sau ao hda. hien 
dang la xu hffdng edng nghe ndi bat. dde biet dd'i 
vdi viec xay du'ng. trien khai vd edc he thdng phan 
mem ffng dung [1.2]. Cdng nghe container hda thffc 
hien mot cd che dang ao hda nhu'ng d ea'p dp he 
dieu hiinh, ddng gdi cdc phan mem. dich vu cung 
vdi nhflng gi can ihiei (nhff ma chu'dng trinh. thff 
vien. gdi eai dat,,..) de ffng dung cd the hoal ddng. 
Ta't ca gdi ggn trong mpt "eontainer" de cae 
container cd the hoai ddng d bat ki mdi trffdng nao. 
Iff may tinh, may chu truyen thdng cho den ddm 
may. 

Container nho. nhanh. cd tinh di dpng. hoat 
ddng doe lap va nha't quan tren cdc mdi trffdng. Do 
dd. cong nghe eontainer hda cho phep phdi irien va 
irien khai phan mem ffng dung mgt each hieu qua, 
nhanh chong (1.3). 

Bai bdo de xua't phffdng phap ffng dung 
container hda trong trien khai he thdng LMS mot 
each nhanh ehdng va de dang tren moi tnfdng tai 
chd va ddm may. xdi viec men khai mpt he Uidng 
LMS Moodie tren dam ma> A\\'S vff dung nen tang 
container hda Docker. 

2. H^ thd'ng quan ly hoc t^p (LNLS) 
He ihd'ng quan ly hgc tap hay he quan in dao tao 

(lieng Anh: Learning Managemeni Svstem. viet tdt 
LMS) la mpt phan mem ffng dung de quan iri. tai 
lieu hda. theo ddi. bdo eao va phan phdi edc khoa 
hgc gido due. chu'dng trinh dao tao ha> ede chi/dng 
trinh dao lao \a phdt trien. Khdi niem he tho'ng 
quan K' hpc lap xua't phat tff "hoc tap trffe tu>en" 
(e-Leammg). Ban dau LMS \ua't hien trong linh 
vffc eiao due bae cao. nhffng ngay nay phan ldn cdc 
LMS lai dang tap trung vao lhi trffdng doanh 
nghiep. LMS chie'm phan khuc ldn nha't trong dii 
trffdng he thdng hoe tap. Doi vdi thi trffdng gido due 

bde eao. 3 he thd'ng LMS dan ddu ve sd Iffdng td 
ehffe sff dung cting nhif sd' hgc vien iheo hgc la: 
Blackboard, Canvas va Moodie. Trong khi 
Blackboard. Canvas dffdc ifa chuong tai Hoa K\ 
(~30'7f thj trffdng vdi moi phan mem) thi Moodie lai 
chiem ti le Idn (tren 509c) d thi trffdng khac. 

He thdng quan ly hpe tap la sff ke't hdp cua hai 
tff- hpc tap va quan l>'. "Hpc lap"de cap den viec 
cung cap cac khda hge va chffdng trinh dao iao. 
crong kill "quan ly" de cap de'n viee td ehffe eac 
khda hgc va noi dung nay theo cdeh giup ngffdi hgc 
de dang sff dung. Sd da dang cac ehffe nang va ffng 
dung cua LMS phu thupc vao muc tieu ciia td chffc, 
Tuy nhien, chffc nang phd bie'n nha't la phan phdi 
va theo doi edc khda hge dien tff. Mdi LMS gitip 
cdc gido vien da'y td't ea nhffng tai lieu dao tao eua 
hg ten mot ndi de mgi ngffdi ed the truy cap ehiing 
iff xa. Mgl so phan mem LMS cung ed cde eong cu 
tich hdp de phal trien tdi lieu ma khdng ean sff dung 
phan mem eiia ben thff ba. 

Ve cd ban. cac he thdng LMS la kho iffu trff Idn 
cac khda hge va npi dung dao tao sff dung ma hpc 
vien cd lhi iruy eap vd theo ddi. 

Ve phia sff dung: Cd ngu'di dung truy edp cdc 
khda hpe va nhffng ngffdi cung ca'p, cap nhdt npi 
dung dao tao. thifdng ehinh la cde giing vien. He 
Ihdng quan ly hpc lap irffc tuydn eo the dffdc sff 
dung bdi cA cde id chffc gido due va cac cdng ty. Vi 
du, cac doanh nghiep cd the su'dung cac tdi nguyen 
dao lao tn/e tuye'n eho cde kenh ban hang vd dich 
vu khach hang eiia hp, 

Vc trien khai, van hanh ky ihuat: Phan ldn cdc 
LMS hien dai deu tren nen web (web-based LMS). 
Ban dau, cde LMS dupe ihie'l ke de dffdc Iffu trff cue 
bd lai chd (on-premise) - td chffc mua ban quyen 
cho mpt phien ban phan mem va eai dat tren eac 
may chii vd mang rieng ciia td ehffe. Hicn nay, vdi 
sir phat trien eiia DTDM va cdng nghe do hda, 
nhieu LMS di/dc trien khai va Iffu trff tren edc mdy 
chiJ ao hoae tren dam may (on-cloud) bdi cdc nha 
cung cap ha tang dam may. Ngoai ra. nhieu LMS 
hi?n dang dffdc cung cap dffdi dang SaaS (phan-
mem-dffdi-dang-dich-vui vdi dich vu luii [ri? hodc 
loan bp phan mem difde cho thuc bdi eae nha cung 
ea'p phan mem L.MS. 

(I) LMS tren dam may (Cloud-based LMS): 
Cac nen tang L.MS na\ di/de Iffu irff (host) trcn ddm 
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may. Tai day. nha cung ea'p djeh vu dam ma\ se 
chiu trach nhiem quan ly, bao tri he ihd'ng, nang 
cap va cap nhat cae edng nghe. Do'i vdi edc LMS 
dang SaaS. id chffc cung nhff ngi/di dung LMS 
khdng can quan ldm den cdc thiet bi phan cffng ha\ 
cai ddt ba't ky phan mem ndo, hg eo the bat dau sff 
dung he thdng ngay eh? can co ke't nd'i mang 
Intemet. 

(2) LMS tai ehd (on-premise/self-hosted LMS): 
Nha eung cap c6 the hd ltd ngffdi dung tai bg cai 
ddt LMS tff mpt ngudn nhff website hoae dTa cai 
ddt. Vdi cdc nen lang LMS tff Iffu trff, td chffc hay 
ngffdi dung cd kha ndng kiem sodt va lijy bien he 
thdng hdn. Tuy nhien. yeu eau id chffc phai cd 
chuyen vien ve CNTT dd trien khai, van hanh he 
thdng. 

(3) LMS dang ffng dung tren mdy tinli/ thiel bi di 
dgng: LMScd the dffde cai datva truy cap tff nhieu 
thiet bi, bao gdm thid'i bi di ddng. Dieu nay giiip 
toan bg nhdm e-leaming dc dang hdp tde va theo 
ddi qud trinh khi dang di ehuyen. 

Phan mem LMS Moodie: Moodie la giai phdp 
quiin ly hpe tap md ngudn md rd't phd bien de phan 
phdi cdc khda hpe va chffdng trinh e-!eaming. 
Moodie ed giao dien ddn gian: Cdc linh ndng keo 
va thd, cde quy^n dffa dieo vai trd (role), bdo eao 
sau. hd trd nhieu ban dich ngdn ngff, API dffdc cung 
ca'p cting nhieu tai li$u hffdng ddn. v.v... Moodie sdn 
sang ddp ffng nhu eau eua ba't ky td ehffe quy md 
niio, vdi edc tinh nang chinh bao gom: (1) Xay dffng 
cdc khda hpc (course) va them ngi dung cho phan 
mem; (2) Tao cac bai tap (assignment), bai kiem 
tra (test) va cau hdi (quiz) eho hgc vien; (3) Xem 
bai nop (submission) cua hoe vien \a theo ddi tien 
do: (4) Th6m thdi ban khda hpc vao lieh dffdc chia 
se: (5) Tao eac bao eao \e sff tham gia eua hpc sinh; 
(6) Dinh nghia cac quy trinh cdng viec de cha'm 
diem bai tap \ a Idm \ iec - vdi nhffng ngffdi hffdng 
dan/gido \ien. 

3. Di^n toan dam ma> va cong nghe 
Container hoa 

3.1. Difu todn ddm mdy 
Theo dinh nghia ciia NIST. "Dien todn dam 

md)' Id md hinh djch vu eho phep ngffdi dung tmy 
cap nhdm cac lai ngu>en dien loan dung chung (vi 
du nhff mang. mdy chu. Iffu trff. ffng dung vd dieh 
vu) thdng qua ket noi mang mot each thudn tien. 

mgi llic mgi ndi, iheo yeu cau: tai nguyen dien toan 
nay cho phep ngi/di dung tao hoae hiiy nhanh 
ehdng ma khdng can sff can thiep eiia nha cung cap 
dich vu". Dien loan ddm mdy la md hinh cho phep 
sff dung lai nguyen dien todn - nhff may chii. quan 
ly cd sd dff lieu. Iu\i trff dff lieu, mang. ffng dung 
phan mem - qua mang Intemei - theo yeu cau. ddi 
lap vdi viec sd hffu \d tff van hanh cde tai nguyen 
na\ lai chd (on-premise). So vdi md hinh CNTT 
truyen thdng. DTDM cung ea'p cho ede td chffc 
nhieu ldi ich nhy: Hieu qua chi phi (khi chi can tra 
lien nhffng lai nguyen du'de sff dung); td'c do phat 
hanh edc ffng dung, dich vu nhanh hdn; kha nang 
md rgng/eo gian. gia ea phai ehang. trien khai tren 
quy md toan cau. 

DTDM ddi vdi gido due: Sff phdt trien cua 
DTDM da dem den cho thi trffdng gido due trffc 
luyen "loai hinh LMS di/a iren dam may vdi nhieu 
ffu diem nhff tiel kiem chi phi. khd nang trien khai 
nhanh chdng. he ihd'ng dffde van hdnh, cap nhdt \a 
bao tri chuyen nghiep. khd ndng tuy chinh vd md 
rdng he thdng linh hoat....". Nguyen Viel Dung. Le 
Huy Hoang (2019) danh gia, thay vi dffdc eai datva 
van hanh iren ha tang CNTT ndi bp cua cde trffdng 
hpe nhff trffdc. LMS cd the dffdc cai ddt va van 
hanh tren ha tdng eiia nha cung ca'p dich vu dam 
may vdi dich vu cd sd ha tang laaS hoae sff dung 
ihdng qua dich \'u phan mem dang SaaS trgn gdi. 

3.2. Cong nghe eontainer hda vd Docker 
Container la mot gdi cd kha ndng ihi/c thi ddc 

lap. nhe (lightweight), chffa day du (vd chi vffa du) 
mpl thff ma ffng dung can de hoat ddng bao gom ma 
chu'dng trinh (code, binary), edc cdng cu he tho'ng, 
thu vien he thd'ng (library), cac gdi phu thude 
(dependency) - ba'i cff thff gi cd the cai ddt tren mgi 
mdy chu [1.2]. Bdng each ddng gdi va cd lap mgi 
thff trong mpl eontainer, dam bao cae container 
(ffng dung dffdc container hda) .se ludn boat ddng 
gidng nhau ba't ke dang chay tren mdi trffdng ndo. 
Container loai bd sff phu thupe giffa eac ffng dung 
vd ldp cP sd ha tang can ban, cung ca'p nhffng khd 
nang mdi ve tinh di ddng va linh hieu qua, dac biet 
trong viee phat tnen va trien khai phan mem ffng 
dung. 

Uu diem chinh eua edc container, ddc biet Id so 
vdi mdy ao. la cung ca'p mot ea'p do trffu tffdng hda. 
khien ehuna nhe \acd lhe di dpng, "Aohoa ioaibd 
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Sff can thiet eua loan bp mpl may chii cho mdi ffng 
dung. Container hda loai bo sff can thiel ciia loan 
bd mdt he dieu hdnh (OS i cho mdi ffng dung. Nhe. 
nhanh, kha ndng di ddng. nhanh chdng va Iinh hoat. 
ed lap Idi. de ddng qudn Iy vd bao mat la nhffng ldi 
the cua viec sff dung edng nghe eontainer hda so 
vdi md hinh may ehii truyen thd'ng cOng nhff edng 
nghe do hda [2]." 

Docker Id mdl nen tang ma ngudn md de \a\ 
dffng, trien khai \a quan ly cac ffng dung dUdc 
container hoa. Ve cd ban. day la mdt bp cdng cu 
eho phep cdc nha phdt trien cd the xdy dffng, men 
khai. chay, cap nhdt \a dffng edc container bdng 
each sff dung edc lenh ddn gian eiing sff tff ddng hda 
de iiC't kiem cdng sffc lam viee. Docker dffdc phat 
hanh vdo ndm 2013 va dang la nen tang container 
phd bie'n nha't hiennay [3]. Viee ffng dung nen lang 
container. Uico Docker, mang lai gia tri lap tffc cho 
td ehffe bdng cdeh giam chi phi cdsd ha tang \ a bao 
tri dc hd trd cdc ffng dung hien lai, trong khi day 
nhanh ihdi gian phdt hanh \d trien khai cac gidi 
phdp mdi. 

Mdtsd ket qua dem lai nhff: (l)Th6i gian ra mdl 
thi mrdng nhanh hdn; (2) Ndng sua'l phdt trien ffng 
dung tdng; (3) Tang idc trien khai. (4) Giam bdi 
>eu cau veedsd ha tang CNTT; (5) Tang hieu qua 
hoal dpng CNTT; (6) Giai quye'l cde van de nhanh 
hdn. Ngodi ra. viec sff dung container giup eai Ihien 
chd'ilffdngffngdung. giam chi phi phdt irien \d thdi 
gian gian doan U"ong ffng dung, iao dieu kien ddi 
mdi trai nghiem ngffdi diing. Container hd trd lot 
cho cdc dieh \ u web. cd sd dff heu: Ho trd nen tang 
ddm may \a di trude ddng |3]. 

4. Trien khai h^ tho'ng 
Md ta qua irinh U"ien khai ihffc nghiem: Tac gia 

ticn thanh xaN dffng container cho he ihd'ng L.MS 
Moodie sff dung nen tang coniainer hda Docker va 
trien khai he thdng L.MS tren nhieu mdi trffdng (tai 
ehd on-premises \ a dam may on-cloud). Tien hanh 
irien khai phan mem LMS tren mdt may chii tniyen 
thdng (on-premises) theo: (I) Caeh Uidng thffdng 
(native): (2) thdng qua do hda (sff dung K\ .M -
Kernel-based Virtual Machine - mpt giai phdp ao 
hda dj\ du eho Linux): \a (3) thdng qua container 
(sff dung Docker). Tff dd. cd nhffng so sdnh. danh 
gia thffc te \c coniainer hda \di he thdng iruven 
thd'ng. Tde gia eung tien hanh so sdnh cde thdng so 

\ c dung lu'dng chie'm dung ihiei bj iffu liH idling nhff 
thdi gian trien khai va van hanh ciia (1>. (2) %a (3). 
Cudi cimg, trien khai (eai ddt va %an hanh) he 
ihd'ng LMS Moodie ed ban tren mdi in/dng ddm 
may (AWS), sff dung nen lang container Docker. 

4.1. Tri^n khai he thd'ng LMS Moodie tren mdy 
ehu vdi container Docker 

Hinh I: He thd'ng LMS Moodie hen may chu 
vdi container Docker 

CPU I Intel Core i7-9700l<@3 60GhZ 

RAM G Skill 32GB (4x8GB} DDR4-3OO0IAHi 
S3D Samsung 970 EVO 5f 2G5 

Malnboard Gigabyte Z390 
~ ISigabirEttteniet 

Inlerne! connection bandwidth [U 10Q/D100 li^bps) 

OS \ JJbupJt Server Bionic (IB 04 4) LTS 64-bit 

a. Chuan hi mdi in/dng thff nghiem Ca'u hinh 
may chu dffdc cho bang thong so. Cdi ddt mdy thff 
nghiem: (1) Cai ddt OS (Ubuntu Server 18.04.4 
LTS) tren mdy chii; (2) Cap nhal he thd'ng, ca'u hinh 
va cai ddt cde gdi hdtrp. 

b, Trien khai he thd'ng LMS Moodie tren may 
ehu thffe (bare-metal) vdi Docker container. 

- Bu'dc 1: Cai ddi Docker Engine (CE)' 
Tai va cai ddt goi docker-ce vdi lenh: '$ sudo 

apt-get install docker-ce' 
- Bffdc 2: Chua'n bi Docker image eua Moodie: 
Co the sff dung cdc image co sdn dffdc Iffu trff 

tren cac kho hoae tao image mdi vdi lenh docker 
build. Tde gia sff dung Docker image eho Moodie 
cua Bimami lam image cd sd (Bitnami la mot dang 
he thdng quan ly gdi, eung ea'p mot thff vien cde bp 
eai dat hodc cdc gdi phan mem eho cdc ffng dung 
web, cac stack giai phap cung nhff cde ffng dung 
do). Image nay di/dc xdy dffng tren image 
•'minideb" - mot image cd .sd Debian dang tdi 
thieu. Cd the miy cap va keo Docker image cho 
Moodie nay tff tren kho Docker Hub hoae thong 
qua GilHub. Viec tai image nay (bitnami/moodle) 
ve kho image tren he thdng cue bd mpi each chii 
dong dddc thffc hien thong qua lenh: "S docker pull 
bitnami/moodle'. Viee xdy dffng image ihu cdng tff 
ddu hoae thay ddi image cd the di/Oc thffc hien 
thdng qua Dockerfile. Dd'i vdi D<x;ker image eho 
Moodie. npi dung (tdm tdt) "Dockerfile" nhu-Hinh 
2. Neu can tiiy bien image hodc tao cac image md 
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rpng tff image ban dau (trffdng hdp nay sff dung 
image "moodie"), co the thay doi hodc tao mdi 
Dockerfile. (Hinh 2) 

(Cdch 2) Chay ffng dung container diii cdng; 
Tao mpt network mdi eho ffng dung (Moodie) \ a cd 
sd dff lieu iMariaDB). Tao mpt volume (dang 

Hinh 2: Ngi dung Dockerfile, docker-compose.yml va cac lenh docker-run 

mm dMJier lo/bitntinl/fninKi tb :b i« t t r 

U e a m i M M i M ' M n v M <CDntBlncrf9bnntmlcam>' 

EHVP*T«=-_SPATH-

COPYprtbuildfi/ 

(cot M we gal he Ihang vagal phu liiuoc can U\ltt 

t u u inHiBjiKlatci _ 

RUN /build/brtn*irf i i ter Jh 

niH /build/!iutill-n>mi j h 

RUN br(ntmi.pk( unpKk ip»cht-2 4 43.0 -chEcksum 

RUN bnniiiiH>kf unpick php-7 J JG^O -checkium _ 

RUN i p l f c t updil« && apt-get upgrade -y S& \ 

-COFIioVSlI 
1 khat b(M Kl Uiol too ac blai aiol tnjonp 

BIVAPACHE_HTTP_POHT_lflJMBER-"80" \ 

BrTNAMI_AP P.NAM E='moDdlc' \ 

MARIADB_HO!T='mafildb- \ 

MO00U.DATABAS£_NAME='mood le_dgta buc ' 

MOOOlE_EMAIl-'duypr(Sii/lnMf u edu vn" \ 

MOODlE_SrTINAME:"NCKHI019 M«)d ieLMS- \ 

MOO0tE_US£RNAME=-nckh2019- \ 

BIK3X to Ui 

DTHYPOINT [ 7*PP-«nl'VP0i'i lJh" ] 

C M O I V ' u n j h " ] 

w t s l o n - ' l ' 

wnriwc J too J mntolncr UJ dung 2 Hivsc tuong unp 
marladb-

image- 'MnvnJmuitib-.lOl' e anogecosedubtu 

environment S tat bim moi inieog die mariaib 
- MAWAOa.llSERJmoodle.db.ockhlOW 

- MAR»OB_DATAaA$E=ni(NMfJe_db 
volumes: 

• 'mviadb.daeaVbilnsnH' 

TJd" 
Imige- 'bitnaiTii/moadle:3' « imagr ungdvng Mood 

efwtronment t cac bicn moi (mong chemaaHe 

• MARIADB_HOST=mariadb 

• MOOOLE,OATABASE_US£H=nioodlt.db_nckh201t 

- MOO0LE_DATABASE_NAME:moodle_<(b 

ports-

• '80:80' 

••443 441' 

voiumEi-

-•moodle_data:/b.ln«ni' 

-man idb 

VDlumei Stoo2 volume cho 2 txintamer 

imnadb^dola. 

$ ioAt nnwnri i c u m mood't-ntl 
SdoAmrvoUjntv^tAt-name marlodb data 
id9tk9rn3R.d-aamtma/*cr^b\ 

^ AU0WJMIT/_PA5SM>IID'yti \ 
-t MARMOS^uSff)^niDadfr.i(li_AciUO» \ 
.(MV)IWB_0A7ASASf' mmtffe. iAl 
-n«mo9di(.net 1 
- iDl i inc a<v\<aa_4aajii\xml \ 

IkWanymo'lDdUatfit 

.»AII01V,£Mm.PASSV«3fiO-)«j 1 
-t M0001£_WTAS«£. U5f« •moixfl»_ift.n£tW 
-e MO00(E_CU7-A&Uf.IMMf • m o o d r , * \ 

^ MOOWE. WTASAM.PASSWOSD'"! 
.r MOSDlf . f M>U[''<fuH"@i'lmDru H/U. w i ' | 

. * MooDi£_ W M ; W C E = 'tn'\ 

< MDom ij*ss*Kiio-fir \ 
•tMOODlE_5ITENAM[''l1O!»10iS Moodl t lMr 
•tMOODlC_XPJ>KTMl'-no- \ 

^MOODl£_ UilRI*AMl='Kkki019' \ 

volant meedlfdelaAlrmnil 1 
^tnaatl/moodleJatfil 

Cdc ifnh docker-run chify container 

"Dockerfile" "docker-compose.yml" 

- Bu'dc 3: Chay Doekereonlainer iff cdc image. 
Ddi vdi h6 didng Moodie, can chay 2 dich vu 

chinh Iffdng ffng vdi 2 image la image cd sd dff lieu 
(sff dung MariaDB) vd image ffng dung Moodie, 
Tat nhien. cd the tao duy nha't mpt image chung cho 
cd he thd'ng gom cd sd dff lieu va ffng dung. NhuYig 
theo quan diem phat trien phan mem tien tie'n. viec 
ehia nhd edc dich vu trong he thdng se khien cho 
qua Uinh phat men, cap nhat nang cap ffng dung 
hieu qua hdn. 

Khi thffc hien lenh docker run. Docker se tao 
coniainer iff (cac) image. Docker se kiem tra xem 
dd cd sin image tren he thd'ng cue bg hay chffa. 
Trong trffdng hdp chffa cd. Docker se tim keo (pull) 
tff dpng image tff kho iheo ten image da dirpc khai 
bao. Viec 1.10 \ a chay Docker cd the dffdc thffc hien 
thii edng vdi lenh docker run kem cac tham sd hodc 
dt/dc tiiffc hien tff dong ihdng qua Docker compose. 

(Cdeh 1) Tao va chay container tff dong vdi 
docker-compose: Ca'u hinh eai dat dffdc Iffu trong 
file "docker-compose.yml". Tao file vdi npi dung 
(tdm tat) nhff Hinh 2 hoae tai file cd sdn. Sau dd 
thiTc hien lenh: "S docker-compose up -d ' 

persistence) va lao coniainer MariaDB. Tao mdl 
volume (dang persistence) va tao eontainer 
Moodie: Npi dung cdc cau lenh trong Hinh 2. 

- Bffdc 4: Kiem tra boat dpng eua he thdng vd 
cde container. Kiem tra danh sdch va trang thai cdc 
container dang chay. sff dung lenh: $ docker ps. 
Hien dang cd 2 container vffa tao la "Mariadb" va 
"Moodie" deu dang hoat dpng. 

e. Thie't lap va van hanh he thd'ng LMS Moodie: 
De truy cap vdo he thdng Moodie vffa dffdc trien 
khai, cd the sff dung trinh duyet vd truy cap tdi dia 
ehi IP hoae ten mien ciia he thdng (he thd'ng 
Moodie du'de thiet lap sff dung pon mdc dinh 80 vdi 
HTTP vd 443 vdi HTTPS). Tie'n hanh cai ddt, ca'u 
hinh va tii;' bie'n he thd'ng LMS Moodie cho phii 
hdp vdi nhu cdu sff dung. 

4.2. Trien khai he thd'ng LMS Moodie tren moi 
trddng ddm may A WS vdi Docker eontainer 

Phan liep theo la qud trinh men khai he thd'ng 
LMS Moodie tren ddm may AWS vdi nen lang 
coniainer Docker. 

- Bffdc 1: Tao mot instance AWS EC2: (1) Tan 
Imaae ciia mav do Amazon LA.MI). (2) Lffa chon 
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ABSTRACT: 
In the Industry 4.0 era. advanced information technology .solutions should be adopted 

intensively by organizations and enterprises in all areas to effectively and quickly build and 
deploy managemeni systems on non-traditional environments such as cloud computing. 
Learning Management S\ stems (LMS) are not only widely used in education sector but also 
are implemented by many corporations and enterpnses lo work out their learning and 
development strategies. 

This paper presents an experimental implementation using Docker container platform and 
LMS Moodie for rapid deployment of L.\1S \\ stems in cloud environment. Evatuation.s show 
lhal container technology provides a fast and efficient deployment of LMS in multiple 
platforms from on-premises to cloud. 
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