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Tom tit: Trong boi canh chuyén doi sé toan dién, viéc quan Iy va luu triv dir liéu ngdy cang tré nén quan trong doi
véi doanh nghiép va té chirc. Pé giam thiéu chi phi dau tw ha tdng va tang tinh linh hoat, dién toan dam may (Cloud
Computing) d‘woc coi la xu huong chiu dao. Bai bao nay trinh bay két qua nghién civu va trién khai cong nghé dién todn
ddm may trén nén tang ao héa, thong qua viéc xay dung hé thong lwu triv dam mady (dwa trén cac giai phap OwnCloud va
Seaﬁle) Muc tiéu la kiém chwng kha nang cung cap dich vu luu triv du" lleu an toan, tiét kiém cthhl cho doanh nghiép nho
va to chite gido duc trong chuyén doi s6. Nji dung nghién citu bao gom tong hop co 5o ly thuyet vé dién toan dam may, dé
xudt mé hinh nghién civu va phirong phdp trién khai hé thong thiee nghiém. Két qua cho thdy gidi phdp dam mdy nhé gon
6 thé dat dwoc muc tiéu linh hoat trong mo rong tai nguyén va tiét kiém chi phi.

Tir khoa: Dién toan dam may, chuyén doi s6; o héa; luu triv dam may.

RESEARCH AND IMPLEMENTATION OF CLOUD COMPUTING TECHNOLOGY
IN THE CONTEXT OF DIGITAL TRANSFORMATION

Abstract: In the context of comprehensive digital transformation, data management and storage become increasingly
critical for businesses and organizations. To minimize infrastructure costs and enhance flexibility, cloud computing emerges
as a key trend. This paper presents a study and deployment of cloud computing technology on a virtualized platform by
implementing a cloud storage system (based on OwnCloud and Seafile solutions). The objective is to demonstrate the
capability of providing secure, cost-effective data storage services for small enterprises and educational institutions in the
digital transformation era. The research includes a synthesis of cloud computing theory, a proposed research model, and an
implementation methodology for a practical system. Results indicate that the proposed small-scale cloud solution achieves
fexibility in resource scalability and significant cost savings.
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I. PAT VAN PE

Chuyén dbi s dd dugc xac dinh 1a chién luoc
trong tAm ctia Viét Nam trong giai doan phat trién
méi, véi muc tiéu dén nam 2030 nang ty trong
kinh té s6 1én khoang 30% GDP. Trong bdi canh
do, di¢n toan dam may dugc xem la ha téng then
chét gitp cac t6 chire chia sé tai nguyén hiéu qua,
tiét kiém chi phi va nang cao kha ning mo rong
quy mé hoat dong. Cac bao cao chi ra rang dién
toan dam mdy cho phép dap umg nhu cau ting
trwong linh hoat va giam thiéu chi phi ddu tu ban
dau ctia doanh nghiép. Nhiéu chinh sach qudc gia
d3 nhan manh thic day tng dung dién toan dam
may nham phuc vu chuyén dbi sé: chuong trinh
hanh dong quéc gia vé phat trién dién toan dam
may dit muc tiéu dén nam 2030, 100% co quan va
doanh nghiép nha nudc st dung dich vu dam may;
ddng thoi khuyén khich doanh nghiép chuyén d6i
cac hé théng hién c6 sang mdi truong dién toan
dam may dé t6i wu chi phi va nang cao ning luc
canh tranh. Nhitng dinh hudng nay cho thiy rd
vai tro quan trong ctua dién toan dam may trong
chuyén d6i sé quéc gia. Trude thuc té trén, bai
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béo thyc hién nghién ctru vé cong nghé dién toan
dam may va trién khai mot mo hinh hé théng thir
nghiém nham danh gia kha nang cung cap dich vu
luu trlt ddm may cho céc (101 tuong doanh nghiép
nho, co s¢ giao duc hodc t6 chirc 6 nhu cau luu
trir dir liéu véi nguon luc han ché.

II. NQI DUNG NGHIEN CU'U

2.1. Muc tiéu nghién ctru

Muc ti€u chinh cua nghién ctru la khdo sat va
g dung coéng nghé dién toan dam may dé xay
dung mot h¢ théng cung cép dich vu Iuu trir va quan
Iy dir liéu, v&i quy mod thir nghiém nho. Cu thé,
nghién ctru tap trung vao phan tich co sd 1y thuyét
vé dién toan dam may va ao hoa, tir d6 thiét ké va
trién khai hé théng ddm may dya trén giai phap ma
ngudn mé (vi du: OwnCloud trén may chu Linux,
Seafile trén may cha Windows) trén nén ha ting
40 hoa. Hé thdng nay nham ching minh kha ning
cung cap dich vu luu trir dit liéu an toan, tinh linh
hoat cao va tiét kiém chi phi cho déi trong nghién
ctru. Dbi twong hudng dén 1a cac doanh nghiép
nho, co s& gido duc va td chire twong tyr 6 nhu cau
luu trit dit liéu nhung han ché vé nguén lue dau tu.



TAP CHI TAM LY - GIAO DUC

2.2. Y nghia khoa hoc va thwc tién ciia
nghién ciru

V& ¥ nghia khoa hoc, nghién ctru cung cip mot
tong quan hé thong vé cac khai niém va mo hinh
kién tric dién toan dam may, bd sung phan tich
co so 1y thuyét (bao gdm cac mé hinh dich vu
nhu TaaS, PaaS, SaaS; mé hinh trién khai; cong
nghé 4o hoa...) trong bdi canh chuyén dbi sé hién
nay. Cong trinh trinh bay cach thirc két hop céac
thanh phan 4o héa va phan mém mi ngudn mé
dé xay dyng hé thong luu trit ddm may, 1am nén
tang cho cac nghién clru va giai phap ung dung
tiép theo. V& ¥ nghia thye tién, viéc nghién ciru
va trién khai hé thong dam may quy mo nho gop
phan dap tmg muc tiéu chién luoc qudc gia: dén
nam 2030, 100% co quan, doanh nghiép nha nudce
st dung dich vu dién todn ddm may. Gidi phap thur
nghi¢m giup cac doanh nghiép nho va co so gido
duc ¢6 co hoi tiép can cong nghé¢ dam may “Make
in Vietnam”, giam ganh ning dau tu co sé ha tang
ban dau va ty quan 1y dit liéu hiéu qua. Qua do,
nghién ctru thic ddy qua trinh chuyén dbi sé tai
cac don vi nay, déng thi tao diéu kién cho doanh
nghi¢p phat trién cac dich vu dam may noi dia.

2.3. Co s& Iy thuyét

Dién toan ddm may 1a mé hinh cung cip tai
nguyén tinh toan thong qua mang Internet. Theo
dinh nghia cua Park University (2024), dién toan
dam may 1a “hinh thirc cung cap céc dich vu tinh
toan qua Internet, bao gém Ivu trit, sirc manh xu
1y va ung dung”. Cung quan diém d6, NIST dinh
nghia day la “mo hinh cho phép truy cap thuan
tién, moi noi, theo yéu cdu dén mot tap hop tai
nguyén tinh toan co thé chia sé, cdu hinh nhanh
chong”. Hinh 1 minh hoa khai niém dién toan
dam may, trong d6 nhiéu thiét bi khach hang (may
tinh, smartphone, may tinh bang...) cing két n6i
vao cac dich vu img dung va dir li¢u duoc luu trix
trén nén tang dam may.

MO0 hinh minh hoa khai niém dién toan dam
may, trong d6 nhiéu thiét bi truy cip chung vao
cac dich vu tng dung (vi du: thu dién t, xu ly
van ban, bang tinh, co s& dit liéu, ...) trén nén
tang ddm may. Theo NIST, mo hinh dam may bao
gdm cac dic trung chinh nhu phuc vu theo yéu
cau (on-demand), truy cip moi noi (ubiquitous
access), chia sé tai nguyén (resource pooling), co
gian linh hoat (rapid elasticity) va do luong dich
vu (measured service).

CLOUD COMPUTING
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Hinh 1. M6 hinh minh hoa dién toan ddm may

Pé thuc hién dam may, cong ngh¢ 4o hoa la
thanh phan nén tang, cho phép chay nhiéu may ao
trén cung phan cimg vat 1y, ning cao hiéu sut sir
dung tai nguyén va linh dong trong phan b dich
vu. Céc dich vu di¢n todn dam may thuong duoc
phan thanh ba mé hinh chinh: IaaS (Co so ha tang
nhu mot dich vu) cung cdp tai nguyén phan cimg
40; PaaS (Nén tang nhu mot dich vu) cung cép
moi truong phat trién tich hop sin; va SaaS (Phan
mém nhu mét dich vu) cung cap ung dung hoan
chinh dén nguoi ding. Cac mo hinh nay két hop
v6i nhau hinh thanh kién trac dam may phan 16p
(tir ha tAng vat 1y 1én t6i ing dung) dé dap ung da
dang nhu cau. Trén co so ly thuyét nay, nghién
ctru trién khai mot méi trudng ao hoa va dung thir
nghiém hé thong OwnCloud/Seafile dé d4anh gia
viéc cung cap dich vu luu trit dit liéu thong qua
dam may.

2.4. Mo hinh nghién ciru

M4 hinh nghién ctru trong bai bao nay duogc
xdy dung theo huéng két hop giira nghién ciu
1y thuyét va trién khai thwe nghiém, nham danh
gia mot cach toan dién kha nang img dung cong
nghé dién toan ddam may trong bdi canh chuyén
dbi sb tai cac doanh nghiép nho va co s gido duc.
Trén co s& ké thira cac mé hinh dién toan dam
mAy tiéu chuin (IaaS, PaaS, SaaS) va cong nghé
40 hoa, mo hinh nghién ciru duoc thiét ké theo
chu trinh khép kin gdm bdn giai doan chinh: phén
tich — trién khai — giam sat — danh gia.

(1) Giai doan phan tich va thiét ké mé hinh

Giai doan dau tién tap trung vao viéc phan tich
yéu cau hé thdng va xac dinh pham vi nghién ctru.
Cu thé, nhom nghién ctru tién hanh khao sat nhu
cau luu trit va quan 1y dir liéu cua cac dbi tuong
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muc ti€u nhu doanh nghiép nho, co s¢ dao tao
va to chitc quy mo vira. Céc tiéu chi dugc xem
xét bao gdm: dung lugng luu trit, sé luong ngudi
dung, mirc do truy cap dong thoi, yéu cau vé bao
mat dir liéu va kha nang mo rong hé théng trong
tuong lai.

Trén co s& do, kién triic tong thé ciia hé thong
dién toan dam may duoc thiét ké theo mo hinh
phan 16p, bao gom:

Lép ha ting (Infrastructure Layer): sit dung
may chu vat 1y két hop cong nghé ao hoa dé tao
cac may chu 4o, toi wu viéc khai thac tai nguyén
phan cing.

Lép nén tiang va dich vu (Platform/Service
Layer): trién khai cac dich vu luu trir ddm may
dua trén phan mém ma ngudn mo.

Lép nguoi dung (Client Layer): cung cap
giao dién truy cip cho nguoi dung cudi thong qua
trinh duyét web hoac ing dung khach.

Viéc lya chon OwnCloud (trén Linux Server)
va Seafile (trén Windows Server) dugc thuc hién
nham so sanh va minh hoa kha nang trién khai
dién toan dam may trén cac nén tang hé didu hanh
khac nhau, déng thoi dam bao tinh linh hoat va
chi phi thap cho mé hinh nghién ctru.

(2) Giai doan trién khai thuc nghiém

Trong giai doan nay, md hinh 1y thuyét duogc
hién thuc héa thong qua xay dung moi truong thuc
nghiém. HE théng dugc trién khai trén nén tang 4o
hoéa (vi du: VMware Workstation hodc giai phép ao
hoéa tuong duong), cho phep md phong ha tang dién
toan dam may trong diéu kién tai nguyen han ché.

Cu thé, cac may chu 4o dugc cAu hinh véi
thong s6 phan cimg t6i thiéu (CPU, RAM, dung
lwong luu trit) phu hop véi thuc té cua doanh
nghiép nhd. Sau do:

May chu Linux dugc cai dat va cdu hinh
OwnCloud nham cung cép dich vu Iuu tri¥, chia sé
va dong bo dir licu.

Mzay chu Windows duoc cai dat Seafile dé trién
khai dich vu luu trlt ddm may tuong tu, cho phép
so sanh vé hiéu nang va tinh tién dung.

Qua trinh trién khai tap trung vao viéc dam bao
hé thong hoat dong 6n dinh, hd trg nhiéu ngudi ding
truy cap dong thoi, va cho phép quan trj vién dé dang
quén Iy tai khoan, phan quyén truy cap va dit liéu.

(3) Giai doan giam sat va do lwomg hé thong

Sau khi hé thong dugc trién khai, nghién ciru
tién hanh giam sat va thu thap dir li¢u hoat dong
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cia mo hinh trong céac kich ban st dung khéc
nhau. Céc chi sé duoc theo ddi bao gdm:

Mirc sir dung tai nguyén hé thong (CPU, b
nh¢, dung lugng luu triv);

Thoi gian phan hoi khi nguoi dung thuc
hién cac thao tac nhu tai 1én, tai xudng va chia
sé dir liéu;

Do 6n dinh cua hé thong khi sd luong nguoi
dung ting lén.

Viéc giam sat gitip danh gia kha nang dap tng
dich vu ctia hé théng dam may, ciing nhu phat hién
cac diém nghén vé hiéu ning. Pong thoi, cac két
qua do luong cung cip co so dir liéu thyc nghiém
dé phuc vu phén tich va so sanh trong giai doan
tiép theo.

(4) Giai doan danh gia va phan tich hiéu qua

Giai doan cudi cung tap trung vao viéc danh
gi4 tong thé hiéu qua cia mo hinh nghién ciru.
Céc két qua thu duoc tir qua trinh giam sat dugc
phan tich nham lam rd:

Mirc d6 6n dinh va tin cdy cua hé thong dién
todn ddm may;

Kha niang mo rong tai nguyén khi nhu cau st
dung tang;

Hiéu qua kinh té thong qua so sanh chi phi dau
tu ha tang truyén thong voi mo hinh dam may.

Théng qua phan tich nay, nghién ctru ching
minh rang mé hinh dién toan dam may quy mo
nho dya trén 4o héa va phin mém ma ngudn mé
hoan toan kha thi trong thuc té, ddc biét phu hop
v6i cac to chirc co ngan sach han ché nhung van
yéu cau cao vé luu trir va quan Iy dit lidu.

Téng thé, md hinh nghién ctru duoc dé xuét
khong chi mang tinh minh hoa cho viéc trién khai
dién toan dam may trong bbi canh chuyén doi sd,
ma con c6 thé duoc xem nhu mot khung tham
chiéu cho cac nghién ctru va Gmg dung tiép theo
trong linh vuc ha téng s6 va dich vu dam may tai
Viét Nam.

2.5. Phwong phap nghién ciru

Nghién ctru nay dugc thuc hién theo phwong
phap nghién ciru két hop (mixed-methods), bao
gom nghién ctru dinh tinh (phan tich 1y thuyét,
téng quan tai liéu) va nghién ciru dinh lwong —
thwe nghiém (trién khai hé thong, do luong va
danh gia hiéu ning). Cach tiép can nay cho phép
vira lam 10 co s¢ khoa hoc cua dién toan ddm may,
vira kiém chtng tinh kha thi ciia mé hinh thong
qua trién khai thyc té.
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2.5.1. Nghién cieu Iy thuyét va khdo sat tai liéu

Trude hét, nghién ctru tién hanh tong hop,
phan tich va hé théng hoa cac tai liéu khoa hoc
lién quan dén dién toan dam maAy, cong nghé ao
héa va cac md hinh trién khai ha tﬁng CNTT hién
dai. Cac nguén tai liéu duogc lua chon bao gém
sach chuyén khdo, bai bao khoa hoc, bdo céo k¥
thuat ctia cac t6 chirc uy tin (NIST, IBM, Amazon,
Cloud Security Alliance), cling nhu cac cong trinh
nghién ctru d3 cong b trong va ngoai nudc.

Nbi dung khao sat tap trung vao cac van dé
chinh sau:

Khai niém, ddc trung va mo hinh kién tric ciia
dién toan dam may;

Cac mo hinh dich vu (IaaS, PaaS, SaaS) va mo6
hinh trién khai;

Vai tro ctia cong nghé 4o hda trong xay dung
ha ting ddm may:;

Céc giai phap luu trir ddm may ma ngudn mé
phd bién va dic diém ky thuat cua ching;

Céac van dé lién quan dén bao mat, hiéu nang va
kha ning mo rong hé théng.

Thong qua budc nghién ciu 1y thuyét, nhém
tac gia xay dung dugc khung khai niém va co s&
khoa hoc cho mé hinh nghién ciru, dong thoi xac
dinh cac tiéu chi danh gia hé théng trong giai doan
thuc nghiém.

2.5.2. Xay dung moi truong thu nghiém

Duya trén két qua phan tich 1y thuyét, nghién
ctru tién hanh xay dung moéi truong thir nghiém
nham mé phong mot hé théng dién toan dam may
quy mod nho. Phuong phép thuc nghiém duoc lya
chon vi cho phép dénh gia truc tiép kha nang trién
khai va van hanh cia mo hinh trong diéu kién gan
véi thuc t&.

Moi truong thir nghiém duogc thiét 1ap trén nén
tang 4o hoa, trong do:

May chu vat 1y duoc str dung 1am ha tang nén;

Cong nghé 4o hoa dugc 4p dung dé tao cac
may chu do doc lap;

M&i may chi ao duge cai dit hé diéu hanh va
dich vu tuwong tng (Linux Server cho OwnCloud,
Windows Server cho Seafile).

Céac thong sé phan cung (CPU, RAM, dung
lwong luu trir) duoc ciu hinh & mic t6i thiéu phu
hop voi dbi tugng nghién ciru 13 doanh nghiép nho
va co s& gido duc. Viéc sir dung phan mém ma
ngudn mé gitp giam chi phi trién khai va phan anh
dung bdi canh Gmg dung thuc tién tai Viét Nam.

2.5.3. Thiét ké kich ban svr dung va thu thap dir liéu

Sau khi hé théng duoc trién khai, nghién ctru
tién hanh thiét ké cac kich ban sir dung dién hinh
nhim mo phong hanh vi cua ngudi ding trong
mdi trudng thuc té. Cac kich ban nay bao gom:

Nguoi dung tai 1én va tai xudng cac tap tin c6
dung lugng khac nhau;

Chia s¢ dir 1iéu gitra cac nguoi dung trong cung
hé théng;

Truy cap dong thoi ciia nhiéu ngudi ding;

Thao tac quan 1y dir liéu cta quan tri vién (tao
tai khoan, phan quyén, kiém soat truy cp).

Trong qua trinh thyc hién céc kich ban, cac chi
s6 k¥ thuat quan trong duoc thu thap, bao gom:

Mirc sir dung tai nguyén hé thong (CPU, bo
nhd, 6 dia);

Thoi gian phan hdi ctia hé thong;

Do 6n dinh khi s6 luong nguoi dung ting;

Kha néng duy tri dich vu lién tuc.

Viéc thu thap dir liéu duoc thuc hi¢n trong
nhiéu 1an thir nghiém nham dam bao tinh khach
quan va do tin cdy cua két qua.

2.5.4. Phan tich va ddnh gid két qua

Dt li¢u thu thap dugc tir qua trinh thuc nghiém
dugc téng hop va phan tich theo cac tiéu chi da
xéc dinh tir giai doan nghién ctru 1y thuyét. Cuy thé,
nghién cuu tap trung danh gia:

Hiéu ning hoat dong ctia hé thong luu trit dam may;

Miic d6 6n dinh va kha ning d4p tmg khi tai ting;

Tinh linh hoat trong viéc mé rong tai nguyén;

Hiéu qua kinh té so véi mé hinh dau tu ha tang
truyén thong.

Két qua phan tich cho phép chi ra cac wu diém
ndi bat cia mo hinh dién toan dam may quy md
nho, déng thoi nhan dién nhitng han ché con ton
tai, nhu phu thudc vao tai nguyén phan ctng hoic
yéu cau k¥ niang quan tri hé thong. Trén co sé do,
nghién ctru dé xut cac hudng cai tién va mé rong
mo0 hinh trong tuong lai.

2.5.5. Téng hop phwong phdp nghién ciru

Nhin chung, phuong phap nghién ctru dugc ap
dung trong bai bao nay dam bao tinh khoa hoc, h¢
thong va thyc tién, phtt hop véi muc tiéu nghién
ctru dé ra. Viéc két hop giita nghién ctru 1y thuyét
va thuc nghiém khong chi gitp minh hoa 10 rang
qua trinh trién khai dién toan dam may, ma con
cung cép cac bang chimg thyc té vé kha ning timg
dung ctia md hinh trong bdi canh chuyén dbi sb
tai Viét Nam.
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II. KET LUAN

Bai béo da trinh bay nghién ctru va trién khai
mot hé théng luu trlr dir li€u dién toan ddm may
phuc vu d6i twong doanh nghiép nho trong bbi
canh chuyén doi s6. Qua khao sat 1y thuyét va
thuc nghiém, nghién ctru khing dinh ring mé hinh
dién toan dam may dya trén 4o hoa co thé cung
cap dich vu linh hoat, an toan va tiét kiém chi phi
cho nguoi dung. Cu thé, hé thong thir nghiém da
chirng minh kha ndng m¢ rong tai nguyén theo
nhu cau va tu dong hoa quan 1y dit liéu mot cach
hiéu qua. Két qua nay phu hop véi dinh hudng

phat trién dién toan dam may qudc gia, gop phan
thac day chuyén doi s tai cac doanh nghiép va to
chure trong nudc.

Trong twong lai, nghién ctru c¢6 thé mé rong
bang viéc trién khai quy mo 16n hon, tich hop
thém céc cong cu gidm sat va bao mat nang cao,
cling nhu thr nghi€ém véi cac dich vy ddm may
khac (nhu Kubernetes, OpenStack). Dé tai khuyén
nghi tiép tuc phat trién cac nén tang dién toan dam
may “Make in Vietnam” dé dam bao chu quyén
cong nghé va phi hop voi yéu ciu an toan, bao
mat thong tin.
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