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CONTAINER HOA - PHUGNG PHAP
TRIEN KHAI NHANH HE THONG
QUAN LY HOC TAP (LMS)
TREN MOI TRUGNG PAM MAY

@ PHAM NGOQC DUY

TOM TAT:

Trong thdi dai Cong nghi¢p 4.0. nhiiny hudng d&n xu thé chuy én d8i $6. cic 18 chiic doanh
nghiép hoal ddng trong moi linh vife déu cin tng dung manh mé cic 2idi phip cong nghé
thong tin (CNTT) tién 1ién d& \iy dung vit trién khai cic hé thdng quin Iy mét cich nhanh
chong vir hiéu qui rén moi trudng phi truy@n théng nhu ddm may. Khang chi duise sir dung
phé bign trong méi inng giio duc. he qudn Iy hoc tap (LMS) hién dang huéng dén ciic tap
doiin, doanh nghi¢p nhilm thie hién chién lvoce dio o vi phit 1rién clia 13 chite.

Nhim dé xuit phuong phip trién khai nhanh chéng hé Ihong LMS (rén moi irugng dim
miy thong qua vige ting dung cong nghé conrainer héa. bii viét aidi thiéu rién khai hé théng

LMS Moodle trén cde méi tredng bing cich dng dung
cho thi'y, container gitip trién khar hé thdng LMS né

&n ting container Docker. Dinb gid
éng ciing nhtfcdc hé thdog phin mém

n6i chung nhinh chdng va hiéu qud rén da nén w@ng. 1 i chd cho d&n ddm miy.
Tit khéa: Contamner héa. Docker. dién todn dim miy. hé thdng quin Iy hoc tip.

1. Dijt vin dé
Trong thdi dat kY nguyén s& nhir hién nay. cdce

W ehiee hoat ddng trong moi dinh vye, tlf kimh &

dén gido due. dan hudng tdi muc tiéu tin hoe hoa.
~0 haa toin heé thing. Doanh nghép. mfdng hoe
cinimng dung manh mé cic gidr phip CNTT aé
vy dymg v rién khai nhitng hé thang hd trg
quin I¥ V3 vin hinh @ chitle mot cich nhanh
chong vi hidu qud.

Khdng ¢hi dude st dung phd bign trong méi
rudng dio tao bic cao nhu dai hoe. heé quin I¥

hoc tp (LMSy hién dang hudng dén cic 1ap doin,
doanh nghi¢p nhim thite Mén chi€n luge dio tao
va philt rién et 18 ¢chde, Van dé dit ra b, cin co
cic eidi phidp d€ nhitng hé thdng phan mém cia
chite nhu LMS dudc trién khai mot cich hi¢u qua
nhit. nhanh chéng va dé ding. nhung vin dim
bio viée vin hanh hé théng dién ra thang sudn.
wiong thich véi moi trudng tnén khar. Trong giai
doan dich COVID-19 d.mn dién ra phm up l'!
Viér Num v rén the gidic nhu ciu trién hai cic
hé thang hoe true twyn v LMS moucich nhanh
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chdng i ¢;
I rit Jon,

Cong nghé do héa la mét mong nhitng cong
nghé ¢81 161 coa dién 1odn dam mis (DTBM). thue
hien 1elro wigng héa i phan chia cic i nguyvén viu
Iy thiinh ¢di¢ 131 nguyén io. con cic dim may quin
I¥ U gitip phin bé ciic 13 nguyén dién tdn do dé.
Ao hoa gitip mai truing dién odn doc 1p vdi cd sd
ha tdng vit I¥. trong khi dich vu bdi DPTDA cung
¢ip tu nguvén dién lodn ding chung theo véu cdu
thong qua Internet.

Cong nghé container hou ra ddi ~au do héa. hien
dang 10 xu hiidng cong nghé n&i bat, dic biét dd
y dirng. tricn khai viy ciie hé thdng phan
mem g dung [1.2]. Cong nghé conainer hoa thie
hign mot ¢d ché dang do héa nhung & cip dé hé
didu hiinh. déng pdu cic phdn mém. dich vy ciing
v@i nhimg gi ¢in thiél (nha ma chuang trinh. thy
vién, goi cii dit..) d€ dmg dyng ¢6 thé hoat déng.
Tit ¢d goi gon trong Mot “container” & cic
contamer ¢d thé hoat dong & bit ki méi nfiing nao.
tir iy tinh, mdy chi truyén théng cho dén dim
miy.

e trudng hoc. don v eed «d gido duc lén

Container nhd. nhanh. ¢4 tinh di Jdng. haat
dong e 1ap vil nhidl quin trén cic mdi tnfing. Do
dd. cong nghé container hoa cho phép phidtrién va
trién khai phin mém tng dung mdt cich hidu qua.
alanh chong | 1.3,

Bii bio d& xudt phuong phip dng dung
container héu rong 1rién khai hé thdng LAMS mén
cich nhanh chéng vt d& dang wrén méi rudng i
chd va ddm miav, vl vide inén khai mat hé thang
LMS Moadie trén dim iy AWS < dung nénting
container hda Docker.

2.H¢ thong quan Iy hoc tap (LMS)

HC thang quin Iy hoc t3p hay hé quintridaotao
(tiehg Anh: Learning Management System. SN
LAIS) I3 mé1 phin mém tng dung d€ quan 1ri. tai
fiéu hoa. thew doi. bio cdo v phin phoi cic khéa
hou gido duc. chuong trinh dio 120 hay cdc chudng
trAinh do o vie phit trién. Khii niém hé théng
quin I¥ hoc tip xudt phdt ur “hoc tip trye wyén
(e-Leaming). Ban ddu LMS \uidt ién vong finh
AC cilo. nhumg ngay nay phan 1én cic
p trung \ao lln trutng doanh
nghiép. 1 MS chidh phin Khic ldn nhit trong thi
hé thong hoe i p. Bai vdi thi tning gido duc
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hac cao. 3 hé thdng LMS din ddu «& <0 ludng 0
chife st dung cling nhu & hoe vién theo hoe i
Blackboard, Canvas v} Moodle. Trong  khi
Blackboard, Camvas dugic wa chudng tai Hoa Ky
0% thi trudng vai mbi phin mémy thi Moodle L
chi€n 1 1¢ 18n (trén 507%) & thi trudng Khic.

Hé thdng quin 1¥ hoe p li sy ket hop cda hai
tir - hoc (ip v quan I¥. “Hoc 1dp " dé cdp dén viee
cung cap ciic khoda hoc vi chudng thnh ddo o,
rong khi “quin v dé ciip d&n viée 16 chife cic
Khéa hoe v ndi dung ndy theo ciich giip ngudhi hoe
dé dang sit dung. S da dang cic clufe niing va (ing
dung et LMS phy thude vio muc téu etia 10 chite.
Tuy nhién, chife niing phd bidn nhit 1a phin phai
v theo doi cie khda hoe dign nr. Mot LMS gidp
cie gido vién diy ti1 ¢d nhimg 1ai liéu dio tao ciia
ho [én mét ngi d& moi ngudi ¢ (he truy ciip ching
tie xa. MOUsd phin mém LMS cang ¢6 ciic cdng cu
tich hgp & phat wién1ai liéu mi khong cin s dyng
phin mém ciia bén thi ba.

V& ed biin. cie h¢ thdng LMS 13 kho luu uit lon
ciie khdu hoc v ndi dung dio tao sif dung ma hoc
vién ¢6 thé wuy cip vii theo doi.

Vé phia st dung: C6 ngudti diing truy cip cic
khéa hoe vir nhimg ngudi cung cilp. cip nhil ngi
dung diw tgo. thudng chinh la cdc gidng vién. HE
hdng quin Iy hoc tip e wyén co thé dude st
dung bdi ¢ ¢ic 18 chite gido dyc va cie cong ty. Vi
dy. cic doanh nghiép ¢d 1hé sif dung cic 13i nguyén
dio 1ao trfe wyén cho cic kénh bin hang va dich
vu khich hiing cia ho.

V& uién khai, van hanh k§ thudt: Phin 18n cic
LMS hién dai déu teén nén web (web-based LMS).
Ban diu, cic LMS duge thiét k& of duge luu (i cue
b ta1 ¢hd (on-premise) - 18 chitc mua bin quyén
cho mot phién bin phian mém vi cai diant irén cde
midy chl vi mang riéng cta 1§ chie. Hién nay, vdi
su phat tién cha DTPM vi cong nghé héa,
nhiéu LMS dugc tricn khai va luu it trén che miy
chi do hode rén dim may (on-cloud) bisi cde nhit
cung ¢ip ha tang dim may. Ngoli ru. nhicu LMS
hién dang dude cung ¢ip dudi dang Sua$S (phin-
mém-dudi- 4ng- -dich-vuy vdi dich vy Juuy it hoic
0an b plmn mém dude cho thué bes cic nhiy cung
cip phiin mém LALS.

(1) LMS wréa ddm miy (Claud-based LMSy:
Ciie nen ting LMS nuy dude luu irir (he S en di

am
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may. Tai diy. nhi cung cip dich vu dim may sé
chiv teich nhiém quan ly. bio trt hé thang. néng
¢ip va ¢ip nhit cic cong nghé. B&i vGi cic LMS
dang SaaS. 18 chic cing nhy ngudi ding LMS
khong cian quan tam d€n cdc thiét bi phan citng hay
€3] 431 bat ky phan mém ndo. ho ¢6 the bilt dau sir
dung hé thdng ngay chi cin co két noi mang
Internet.

(2) LMS 13i chd (on-premise/seli-hosted LMS):
Nhi cung cip c6 thé hd rg ngudi diing 13i bd cii
dat LMS tir mot ngudn nhu website hodc dia cai
dit, Vi cide nén tang LMS g hu trit. & chie hay
ngudii diing €6 khid nang kiém sodt v ty bién he
thong hon. Tuy nhién. yéu ciu 13 chdc phii ¢6
chuyén vién vé CNTT d€ 1ién khai, viin hinh hé
thong.

(3)LMS ding Ung dung trén indy tinh/ thidt bi di
dang: LMS ¢d thé dudc ciii ¢t va truy ¢ip 1 nhiéu
(hi€1 bi, bao gdm thi¢t bi di dang. Biéu ndy giip
10an b nhém e-learning dé dang hgp tic va theo
doi qud trinh khi dang di chuyén,

Phin mém LMS Moodle: Moodle
quin 1y hoe 1dp ma ngudn md rit phd bieh d& phian
phai cic khda hoc va chuong trinh e-learning.
Mondle ¢6 giao dién don giin: Cic tinh ming
va thd, cde quyén dita theo vai 0 (role), bio cio
xin, hd g nhiéu ban dich ngdn ngit. APl dude cung
cipeting nhidu (ai ligu hudng din. v.v... Moodle siin
shug ddp tmg nho ¢ cda bLky 8 chie quy md
nio. véicic tinh ning chinhy bao gom: (1) Xdy dung
cde khoa hoc (course) va thém ndr dung cho phin
mém: (2) Tao cie bai tap (assignment). bii Kiém
tra (test) vit cau hdi (quiz) cho hoe vign: (3) Xem
bai ndp (submission) ciia hoe vién it theo doi 1i€n
dd: (4) Thém thiti han Lh(m hoc vito lich duge chia

5 cic bido ¢io vé s tham gia ctia hoe sinh:
a cdc quy trinh cong viée d& chdm
didm bai l\p AD 1am vide - va@i nhimg ngudi hudng
din/ grio vien.

3. Di¢n toin
Container héa

3.1, Dign todn dim may

Theo dinh nghia cla NIST. “Bién toin ddm
mav 13 md hinh dich vu cho phép ngudi dimg truy
¢dp nhom cic i nguyén didn toin dimg chung (vi
du nhy mgng. miy chi, Wi (clf. \ing dung va dich
vu) théng qua k&t ndi mang mét cich thudn tién.

dam mdy vd cdéng ngh¢

moi liic moi ndi. theo véu ciu: tai nguyén di¢n toin
nay cho phép ngudi dung tao holdc hiy nhanh
chéng ma khdng can sy can thigp ciia nhii cung ¢iip
dich vu™. Dién todn ddm may 13 mo hinh cho phép
st dung tai nguvén dién todn - nhy midy chi. quin
1¥ ¢0 «& dif lidu. luu trir U diéo. mang. Ung dyng
phin mém - qua mang Intemet - theo y&u ciu. dai
58 hitu v3 1y viin hinh cic thi nguyén
Ny tai cho (on-premise). So vdi md hinh CNTT
truyén thong. BTOM cung ¢ip cho cic 18 chic
nhiéu gi ich nhu: Higu qua ¢hi phi (khi ¢hi cin trd
tién nhirng 1 nguyén duge st dung): 16¢ do phiit
hanh cie (ng dung. dich vy nhanh hon: kKhi nd
md rang/ co gidn. gid ¢i phai chang, tri€n ki
quy mé oan ciu.
DTPM doi vdi gido duc: Sy phit rién cha
BTDM dii dem dén cho thi truding gido due trfe
tuyén “loai hinh LMS dua trén dim mily véi nhidu
wu diém pher et kigm chi phi. khid ning trién khai
nhanh chéng. hé thdng dude viin hinh. cip nhitvd
bio 1ri chuyén nghiép. khd ning tiy chinh v md
rong hé théng linh hoa . Nyuyén Viét Diing, Lé
Huy Holdng (2019) ddnh thay vi duge cai diva
vin hinh trén ha ting CNTT ndi b ctia cic tdng
hoc nhu twde, LMS ¢6 thé duge chi diit vit vin
hinh trén hy tang ciu nha cung cip dich vu dim
may vdi dich vu cd s@ ha ting laaS hoic st dung
thong qua dich vu phan mém dang Saa$ tron géi.
3.2. Cong nghé container hoa va Docker
Container 13 mdt géi €6 khii ning thyc thi doe
lap. nhe (lightweight). chifa ddy di (va chi vita di)
mot thit mi ing dung cin J€ hoat dong bao gdm mi
chudng trinh (code. binary), cic cdng cu hé thdng,
thy vién hé thong (library). cic g61 phu thuée
(dependency) - bt cif thit gi ¢6 thé cai dit trén mot
may chd | [.2]. Bing cich dong géi va cd lip moi
thi rong mdt container. dam bido cic container
((fng dung duge container héa) sé ludn hoat dong
i6ng nhau bit k€ dang chay trén mai trudng nio.
Container loai bu sy phu thude gitta cic dng dung
vi 1dp ¢d <& ha ting cin bin. cung cip nhimg khi
ning mdi vé tinh di dong vii tinh hiéu qud, dic biét
trong viéc phit trién va wrién khai phan mém dng
dung.
Uu diéin chinh cia cic container. dic biér i <o
V@i mdy do. 14 cung ¢ip mét cap do ity wgng hoa.
g ching nhe i ¢6 thé di dong. Ao héa loai bo
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W cian thic cia toan bd mét mady chi cho mot ing
dung. Container héa loai bé sy cin Huét cda toan
bo moth¢ didu hiinh (0S) cho méi ung dung. Nhe,
nhanh. khi ning di dong. nhanh chéng vi linh hoat.
6 13p 16i. dé dang quin Iy vis bao mat 12 nhitng Igi
& cha vige U dung cong nghé container héa <o
vdi mo hinh may chi truyén thimg cing nhu cang
nghé dohéa|2).”

Docker 15 mét nén tdng ma ngudn ma dé \ay
dung. rién khai vi quén ly cic ung dung dudc
container héa. V& cd ban. day 1a mot bo cong cu
cho phép cic nhi phit ridn ¢6 hé
Khai. chay. cdp nhit vi difng cic container biing
cich s dung cic 1Enh ddn giiin cling sd tw dong hoa
A& bE Kiem cong sire lam vige. Docker duge phit

v dyng. trién

hisnh vao mdm 2013 vi dang I nén ting container
p]\(; bien nhat hién nay {3). Viée ing dung nén ting
2id tri 1dp wic cho
16 chife hi iing cdch gidim chi phi cd s ha ting va bio
i ¢ ho g cie ng dung hién tai. trong khi diy

container, theo Dacker, mang Ja

nhanh thai gian phdt hianh v 1rién khai cic aidi
phip mai.
MO KET qui dem Tai nhe (1) Thisi gian ra mit

(hj wling nhanh hdn: (2) Niing sudt phat 1rién dng
dung (3} Tang toe rién Khar. (4) Gidm bat
yéu c‘]u vé cd g ha ting CNTT: (5) Tang higo qud
hoat déng CNTT: (6) Gidi quy€t ciie viin dé nhanh
hon. Ngodi ra. vide sit dung container ghip ¢ii thién
chiit lugng dng dung. 2idm chi phi phitt trién v 2 thifi
i gidn doan trong (ng dung. tio dicu kign doy
mai i nehiem neudi dang. Container hd trg 161
cho cie dich vu web, e & dir héu: HO trg nén ting
diam miy vadimi de dang (3.

4. Trién khai h¢ théng

MG (3 quii trinh 1ién khai thye nghién: Tac gii
1i¢n thanh xiy dung container cho hé thing LS
Moodle sif dung nén ting contamer héa Docker v
idn khai hé thing LMS trén nhidu méi trudng (1)
chd on-premises am may on-cloud), Tién hAnh
€N khan phin mém LMS 1rén mét mdy chi truyén
thong (on-prenuses) theo: (1) Cach thong thuding
(native): (2) thong qua o hoa (s dung KV M -
Kernel-based Viral Machine - mdt @i1di phip do
hoa diy dd cho Linoxy: 13 ¢3) thong qua container
(s dung Docker), Tir dd. ¢o nbitng so sinh. dinh
wia e 1€ +¢& container hda vdi hé thdng truy
theng. Tic gid ciing tién hanh so sdnh cic thong »6
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¢ dung lugng chi€m dung thict bi [uy il cang nhu
thdsi gian wrien khai va hanh cta (1. (2303
Cudi citng. tién Khai (cii dit vd van hinh) hé
thdng LMS Moodle cd bin trén mar trudng dim
may (AWS). sr dung nén ting container Docker.

4.1, Trién khai h§ thong LMS Moodle trén mdy
chii voi comainer Docker

Hinh 1: Hé thong LMS Moodile frén méy chi
vGi conlainer Docker

CPU | intel Core /7-9700k @3 60Ghz
RAM | G Skill 32G8 (4x8GB) DDRA-300014Hz
$SD | Samsung 970 EVO 512G8
Malnboard \ Gigabyte Z390
Glgabit Ethemet @1Gbps
Interret connection bandwidth (U 100 /D100 kibps)
OS | Ubuntu Server Bionic (18 04 4) LTS 64-ont

Network |

. Chuiln bi mor tru®ng thir nghiém Ciu hinh
mity chd dude cho bing thang 6. Cai diat mdy thit
nghiém: (1) Cii diit OS (Ubuntu Server 18.04.4
LTS) trén mdy chit: (2) Cip nhit hé thdng, ciu hinh
vl ¢l diit ede g6i hd trg.

b. Trién khai hé thong LMS Moodle trén midy
chii thye (bare-metisl) véi Docker container.
- Budc 1: Ciii 0t Docker Engine (CE)-

Tai va ¢di dat 26i docker-ce vai lénh:
apl-getinstall docker-ce”

- Butdhe 2: Chuin bj Docker image ciia Moodle:

C6 INE st dung cdc image ¢ sin due luu trir
trén cic kho hodc 1ao image mdi véi Jénh docker
build. Tdc gii sif dung Docker image cho Moodie
cta Bitnami lam image m\d(Bnnaml la mOt dang
hé theng quan iy 26 cung ¢ip mot thi vién cbe b

cai dat hoiic cic ¢oi phin mén cho céc ing dung
web, cic Mack giai phip ciing nh cic ing dung
d0). Imuge niy dudge  xay dung (rén 1rn..|ge
“minideb” - moL image cd & Debian dang 16
thicu. Co thé truy cip va kéo Docker image cho
Moodle niny e trén kho Docker Hub hoidc thong
quu GitHub. Viée 1ai image nay (bithami/moodle)
vé kho image trén hé théing cuc ho mot cich chi
ddng duge thye hién thong qua 1enh: *S docker pull
bitnami/moodle’. Viée xiy dung image thy cong e
dau hoiic thay doi image <6 thé dude thye hign
thong qua Dockerfile, DAY VG Docke
Moodle, ndi dung (16m i)

*$ sudo

:rimage cho

dle. no1 dung (1 “Dackerfile ™ nhy Hinh
2. NCu can iy bién image hoic tuo cic image mé
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rong tif image ban diu (rudng hop nay st dung
image “moodle ™). c6 thé thay déi hoic tao mdi
Dockerfile. (Hinh 2)

(Cdch 2) Chay \ing dung container thi cong:
Tao mt network m@i cho dng dung (Moodle) v co
s¢ dir liéu 1\MaraDB). Tao mét volume (dang

Hinh 2: Noi dung Dockerfile, docker-compose.ym! va cdc lénh docker-run

RN [ouidfinstal-nam sh
KR bAnamr-okg unoack apache-2 4 430 ~checksum
R betnam-pke unoack php<7 3160 ~checksum —

RUN sot-tet ucdite E& antget uptrade v &\
COPY rookis /

£ ol boo vo kb (G cuc blen ot oy

D1V APACHE_KTTP_PORT_NUMALA:"80" \

1ROM dot ket lofbetnamy/mindeb:buster version 1 ryT N
LASEL mastaings "B <Ccontneri@bitnam comsT | SIVKES: 2 100 2 ontoiner su Cung 2 nope 1i0n0 US| | § eocker volume create -acme marodh, data

O PATHI"_ $PAT matiadh S dockes run-d-rome mariol

COPY prebuldly / image Daram/masgd101' £ smoge 0 50 dubeu + ALLOW_EMPTY_PASSWORD=yes \

200k dot coe 9ol he tharg vo 90! phu thuac ean thiet emafoAmERt 3 o bien mat g tho manadh ~« MARUADS_USER oot db_ rekha019\
RUN install_packages _ - MARLADS_USER=moodle_db_nckh1019 ¢ MARIADS_DATABASE» maodie_cb\
R fouidftoam-vter sh - MARADB_DATABASE=moode_db et mootie-oet |

volumes:
“matisdb_gata. fodnam

buts
Image: b tamymoodte:3' & imoge ung durg Mood|
emitonment £ coc bten mel guong oo meodie
- MARIADE_HOST: meradb
- MOODLE, DATABASE_USER: moodie_ab_nckn1019
- MOODLE_DATABASE_NaME s moodie_ob

—volume mariodb_data/boml \
binami/mariadbiatest

§ dotker volure traste —name moadie_data

§ docher nen 4 —nome mosdie_comtaines p 050 p 4040 |
~ ALLOW. [MPTY_PASSVIDRO=ye1 \
~MOODLE_DATARASE_USI iroade_ob_ rcib]
~ MOODLE_DATABASE_WAME rmoodie_db |

BTNAML_APP_NAME="moodie™ \ -
MARIADB_HOST=‘mathadb” \ ports
MOOCLE_DATABASE_NAME=‘moodle_databae ~ -'#0.80°
RMOODLE_EMAIL = duypn@vimaru edu vn' \ Saer s
MODDUE_STENAME:"NCKHI019 MoodleLMS™ \ volumes
MOODLE_USERRAME="nckh2019"

< mpodle dataiftitea

« MOODLE_SaP_INSTALL
+ MOODLE_USERMAES r<bAID19"
et moodie-net)

volume mooe_doto Mnami |
btnani/moodeiotest

Cdc lénh docker-run chay container

N depends_on
Do0sE 80243 - mariad
CNTRYPOINT | */app-entrypaint sh” ) volumes #1000 2 volume cho 2 catamaer
CMB [ “/runsh”) manadd_doto.
“Dockerfile” “docker-compose.yml”

- Budc 3: Chay Docker comtainer tif cic image.

Doi véi hé thdng Moodle. can chay 2 dich vy
chinh wong tng vdi 2 image 1 image ¢ 53 dir ligu
(51f dung MaraDB) vii image dng dung Moodle.
Titnhién. ¢d thé tao duy rhilt mdtimage chung cho
¢d hé thdng gdm ¢o 5§ dif li¢u va (ng dung. Nhung
theo quan di€m phat rién phdn mém nén tién, viée
chia nhé cic dich vu rong hé thdng e khi¢n cho
quii trinh phit (nén. ¢ip nhat ning cdp tng dung
hi¢u qui hon.

Khi thye hién ténh docker run. Docker sé 130
container tlf (cic) image. Docker »& kiém tra xem
di ¢6 »dn image én hé thdng cuc b hay chua.
Trong tnking hap chira ¢6. Docker <& tim kéo (pull)
f ddng image tr kho theo tén image di duge khai
bdo. Viée tuo va chay Docker ¢6 thé dugc thirc hign
thi cong vdi 1énh docker run kém cie tham & hoiic
dudc thye hién ty dong thong qua Docker compose.

iCich 1) Tao va chay comainer ty dong vdi
docker-compose: Cau hinly cii diit dude wu trong
file “docker-compose.vml ™. Tao {ile vdi ndi dung
(6m tdty nhy Hinh 2 hoje tii file ¢6 sin. Sau do
thyc hién lénh: S docker-compose up —d°

persistence) va tgo container MariaDB. Tao mét
volume (dung persistence) vd 130 container
Moodle: No1 dung cde ciu lénh trong Hinh 2.

- Budc 4: Kiém tra hoat ding ctia hé théng va
cdc container. Kiém ra danh sich va trang thai cic
container dang chay. sif dung 1énh: $ docker ps.
Hién dang ¢ 2 container vita tao 1a “Mariadb ™ va
“Moodle” déu dang hoat dong.

c. Thi€t lip vi vén hinh hé théng LMS Moodle:
DE truy cip vao hé théng Moodle vira duge trién
Kkhai. ¢ thé sit dung rinh duyét vii truy cip tdi dia
chi IP hojc tén mién cla hé théng (hé thong
Moodle duece thiét lap sir dung port mic dinh 80 véi
HTTP va 443 vdi HTTPS). Ti€n hanh ciii dit. cau
hinh va 1y bién hé thdng LMS Moodle cho phi
hgp vdi nhu cdu st dung.

4.2, Trién khai h¢ thoug LMS Moodle trén méi
tritomg ddm may AWS véi Docker container

Phin tiép theo 14 qui trinh tnén khai hé théng
LMS Moodle wrén dim miy AWS vdi nén ung
container Docker.

- Buic |: Tao mdt instance AWS EC2: (1) Tua
Image cua mdy 4o Amazon (AN, (2) Lya chon
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ABSTRACT:

In the Indusiry 4.0 era. advanced information lechnology solutions should be adopted
intensively by organizations and enterprises in all arcax to effeclively and quickly build and
deploy management systems on non-tradiional environments such as cloud computing.
Learning Management Systems (LMS) are not only widely used in education sector but also
are implemented by many corporations and cnterpnses to work oul their leaming and
development sirategics. B

This paper presents an experiniental implementation using Docker container platform and
LMS Moodle for rapid deployment of EMS <y «tems in cloud environment. Evaluations show
that container technology provides a fust and efficient deployment of LMS in multiple
platforms from on-premises to cloud.

Keywords: Containerization. Docker. cloud computing, Learning Management System.
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