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TOM TAT

Trong bdi canh cudc cach mang cong nghiép 4.0 dang dién ra manh mé, viéc ng
dung cong nghé thong tin trong moi linh vuc trd thanh xu hudng tat yéu Tuy nhién, mé
hinh may tinh truyén thdng van phd bién tai nhiéu co so gido duc nghé nghiép, gy ra kho
khan trong quan ly va giang day, doi hoi chi phi 16n va d& 15i thoi. Nghién ciru nay dé xuét
giai phap xay dung phong may ao trén nén tang dién todn dam may, huong to1 myc tiéu
chuyén dbi s6 va phat trién xanh trong linh vuc gido duc. M6 hinh két hop ha ting dam
may riéng OpenStack va dich vu Desktop-as-a-Service (DaaS) trén ddm may cong cong,
str dung may tinh nhung Jetson Nano 1am thiét bi ddu cudi. Giai phap nay mang lai nhiéu
loi ich nhu tiét kiém chi phi, tinh linh hoat, kha nang mé rong va dong gdép vao viéc bao
vé moi truong. Két qua thuc nghiém cho thiy phong may 4o st dung Jetson Nano tiét
kiém 70-80% dién nang tiéu thy, tao moi trudng 1am viéc thoai mai hon va gép phan giam
thiéu luong khi thai carbon so voi phong may truyén thong. Nghién ciru nay chimg minh
tinh hiéu qua va kha nang tng dung ctiia mé hinh dé xuét trong viéc thuc ddy chuyén doi
s6 va phat trién bén virng trong giao duc.

Tw khoa: Dién toan dam may, OpenStack, VDI, may tinh nhting, Jetson Nano, Phong
may a0, Chuyén ddi s6, Phat trién xanh.

ABSTRACT

In the context of the rapidly advancing Fourth Industrial Revolution, the application
of information technology across all sectors has become an inevitable trend. However,
traditional computer models remain prevalent in many vocational education institutions,
leading to difficulties in management and teaching, incurring high costs, and becoming
quickly outdated. This study proposes a solution for building virtual machine rooms
on a cloud computing platform, aimed at achieving digital transformation and green
development in the field of education. The model combines a private cloud infrastructure
using OpenStack and Desktop-as-a-Service (DaaS) on a public cloud, utilizing Jetson
Nano embedded computers as endpoints. This solution offers numerous benefits, including
cost savings, flexibility, scalability, and contributions to environmental protection.
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Experimental results indicate that virtual machine rooms using Jetson Nano reduce
power consumption by 70-80%, create a more comfortable working environment, and
contribute to a reduction in carbon emissions compared to traditional computer rooms.
This research demonstrates the effectiveness and applicability of the proposed model in

promoting digital transformation and sustainable development in education.

Keywords: Cloud computing, OpenStack, VDI, Embedded computers, Jetson Nano,
Virtual computer lab, Digital transformation, Green development.

1. GIOI THIEU

Trong bdi canh cudc cich mang cong
nghiép 4.0 dang dién ra manh mé, viéc tng
dung cong nghé thong tin trong moi linh
vuc dang 13 xu huéng tit yéu. Dic biét,
trong linh vuc gido duc va dao tao, céc
phuong phap glang day truyén théng dang
dan nhuong chd cho cac giai phap cong
nghé hién dai nham nang cao chat luong va
hiéu qua dao tao. Tuy nhién, md hinh may
tinh truyen thong van dang duoc sur dung
phd bién tai nhiéu co so gido duc nghé
nghiép, gay ra khong it kho khan trong
cong tac quan ly va giang day. Cu thé, viéc
dau tu, van hanh va bao tri hé théng may
tinh truyén théng doi hoi chi phi 16n, trong
khi tbc d6 151 thoi cua cac thiét bi phan
cting dién ra nhanh chéng, dan dén sy lang
phi dang ké. Bén canh do,  cong tac quan ly,
bao tri va cai dat phan mem trén trng may
tinh riéng 1¢ ciing tiéu ton nhiéu thoi gian
va nhan lyc. Trudc thuc trang trén, cong
nghé dién todn ddm may ra doi nhu mot
giai phap dot pha, mang lai hiéu qua kinh
té cao va tao diéu kién dé cac to chuc, ca
nhén ¢ thé truy cép, st dung céac dich vu
cong nghé thong tin mot cach thuan tién.
Nhan thiy tiém ning to 16n cta dién toan
dam may, Chinh phu da ban hanh van ban
sO 1145/BTTTT-CATTT ngay 3/4/2020
huéng dan cac tidu chi va chi tiéu k¥ thuat
dé danh gia, Iya chon giai phap nén tang
dién toan ddam may phuc vu Chinh phu di¢n
ti/chinh quyén dién tir [1]. Piéu nay cho
thdy sy quan tim va dinh hudng ctia Nha
nuée trong viée thic ddy ung dung dién
toan dam may nhiam ddy manh tién trinh

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

chuyén d6i s6 qubc gia. Trong linh vuc
gido duc, viéc xay dung phong may do trén
nén tang dién toan dam mdy duoc xem la
mot giai phap tién t1en g6p phan nang cao
chét lugng dao tao, tiét kiém chi phi dau tu
va van hanh, dong thoi dap tung yéu cau Ve
béo vé moi truong trong xu thé phat trién
xanh va bén ving.

Dé giai quyét nhimng thach thtc trong
viéc quan ly va van hanh phong may truyén
thong, dong thoi dap tng nhu cau chuyén
dbi s6 va phat trién bén vimng, nghién ciru
nay de xuat xdy dung phong may ao dua
trén nén tang dién todn ddm may ma nguon
mé& OpenStack két hop véi giai phap ao
hoa may tinh ca nhan VDI (Virtual Desk-
top Infrastructure). Giai phap dé xuit c6
nhitng dong gép chinh nhu sau: (1) Ung
dung OpenStack xdy dyng mot ha tang
dam may riéng (Private cloud) dé cung cép
cac dich vu may 4o, dich vu luu trit, dich
vu mang mdt cach linh hoat va c6 kha nang
mo rong cao; (2) Ung dung dlch vu VDI
trén ha ting ddm may dé cung cdp may tinh
ao cho nguoi dung, cho phép truy cép tir xa
thong qua mang internet ma khong can dén
phong may vat ly; (3) Giam chi phi dau tu
phan cimg, nang cao tinh bao mat va kha
nang quan ly tip trung; (4) Gop phan hién
thuc héa muc tiéu phat trién xanh thong
qua viéc giam thiéu nang lugng tiéu thu va
luong khi thai carbon.

2. NGHIEN CU'U LIEN QUAN

Céc nghién ciru gan day cho thay Xu
huéng ung dung ngay cang phd blen cua
cong nghé dién toan dam mdy va nén tang
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mi ngudén mé OpenStack trong gido duc.
Blakley va cong su [2] d3 nghién ciru trién
khai ha tang VDI (Virtual Desktop Infra-
structure) dwa trén kién trac dién toan bién
(Edge computing) nhom tac gia dé xuat
mot mo hinh két hop giita dién toan dam
may va dién toan bién, két qua thi nghiém
cho thiy mé hinh nay cai thién dang ké
hiéu nang, d6 tré va kha ning mé rong cua
hé théng VDI Gupta va céc cong su [3] dé
xudt mot cach tiép can ao hoa desktop va
chi ra cac thach thuc khi sir dung cong cu
mod phong ddm may CloudSim, nghién ctru
nay cho thiy viéc a0 héa desktop mang lai
nhiéu loi ich nhu tinh linh hoat, kha ning
bao mat cao va tiét kiém chi phi, tuy nhién
van con mot s6 thach thirc can giai quyét
nhu t6i uu héa viéc phan bd tai nguyén va
cai thién trai nghiém nguoi dilng Holovnia
va Oleksiuk [4] nghién ctu vé viéc luya
chon phin mém dién toan dam may phu
hop cho phong thi nghiém tryc tuyén ao
hd tro giang day mon Hé diéu hanh, nhém
tac gia danh gia va so sanh cac giai phap
phan mém dién toan ddm mAay phd bién
nhu AWS, Azure va OpenStack dua trén
cac tiéu chi nhu tinh nang, hi€u nang, kha
nang tiy bién va chi phi. Xu va Song [5]
tap trung nghién ctru tdi uu héa hé thong
gido duc va dao tao vé ddi méi sang tao va
khoi nghiép trong cac truong dai hoc dua
trén nén tang dién toan dam mAay Open-
Stack, nhém tac gia dé xuit mot kién trac
hé théng tich hgp céc cong cu va dich vu
hd trg dao tao vé ddi moi sang tao va khaéi
nghiép, bao gdm hé théng quan ly hoc tap
(LMS), hé thong quan ly ndi dung (CMS),
cong cu hop tac tryc tuyén va cac tmg dung
mé phong kinh doanh. Toan bo hé théng
duoc trién khai trén nén tang OpenStack,
cho phép dam bdo tinh sin sang cao, kha
ning mo rong linh hoat va tiét kiém chi
phi. Két qua thir nghiém cho thay hé thong
dé xuat gitp cai thién dang ké chat luong
va hiéu qua cua cac chuong trinh dao tao
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vé ddi méi sang tao va khai nghiép. Cac
nghién ctru gan day [2], [3], [4], [5], [6] da
chi ra nhiing loi ich va tiém ning to 16n cua
viéc ung dung dién toan ddm may va nén
tang OpenStack trong xdy dung hé thong
DaaS va phong mdy do phuc vu dao tao.
Céc két qua nghién ctru cung cap nhleu 201
y quy bau vé kién trGic, m6 hinh trién khai,
cach tiép can va giai phap ky thuat dé trlen
khai thanh cong hé thng nay trong thuc té.

3. NOI DUNG CHUYEN CUU

3.1 Chuyén ddi s6 di ddi véi Chuyén
ddi xanh

Trong bdi canh bién d6i khi hau va su
can ki¢t cua cac nguon tai nguyén thién
nhién, viéc chuyen d6i s can di doi voi
chuyén ddi xanh dé dam bao su phat trién
bén vitng. Chuyén d6i xanh 1a qué trinh
chuyén ddi tir cac hoat dong san xuét va
tiéu dung gdy tac dong tiéu cuc dén méi
truong sang cac hoat dong than thién véi
moai truong, sir dung hiéu qua tai nguyén va
giam thiéu chit thai, khi thai carbon. Trong
linh vuc CNTT, chuyén ddi xanh doi hoi
viéc &p dung cac giai phap cong nghé va
mo hinh kinh doanh méi nhim giam thiéu
tdc dong moi truong cua hoat dong cong
nghé thong tin, ddng thoi tdi wu hoa viée sir
dung tai nguyén va nang lugng.

Theo bao cdo cua Greenpeace, linh
vuec CNTT toan cdu dang chiém khoang
7% tong luong tiéu thu dién va dy kién
s€ tdng 1én 12% vao ndam 2030 [7]. Viéc
san xudt va van hanh cac thiét bi, hé thong
CNTT ciing gy ra mot luong 16n chét thai
dién tir, gdy 6 nhiém moi trudng. Do do,
dé dam bao sy phat trién bén vimg, viéc
chuyén dbi sé can di doi vai cac giai phap
cong ngh¢ xanh, than thién véi moi trudong.
Céc giai phap dién toan xanh nhu dién toan
dam may, 4o hda va st dung cac thiét bi tiét
ki€ém nang lugng la nhiing huéng di quan
trong dé giam thiéu tic dong moi truong
ctia hoat dong chuyén ddi sd.
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Nghién ctru nay dé xudt mot giai phap
xdy dung phong may 4o trén nén tang dién
toan dam may két hop véi viéc st dung
thiét bi dau cubi tiét kiém ning luong.
Pay 1a mot hudng tiép can tiém ning dé
thiic ddy qua trinh chuyén déi s6 di d6i véi
chuyén ddi xanh trong linh vuc gido duc,
huéng t6i sy phat trién bén vimg va than
thién v&i moi trudng.

3.2. Pién toan dam may

Dién todn ddm may 12 mot md hinh
cung cap tai nguyén may tinh, bao gdbm co
s¢ ha tang, nén tang va phan mém thong
qua internet. Thay vi phai dau tu va duy tri
ha ting CNTT riéng, céc t6 chirc va ca nhan
6 thé st dung céc dich vu dién toan dam
may dé truy cip vao tai nguyén may tinh
mot cach linh hoat, theo yéu cAu va chi tra
theo mirc st dung. Mo hinh nay mang lai
nhiéu loi ich nhu kha ning mé rong, tinh
san sang cao, tiét kiém chi phi va kha nang
truy cap tir moi noi. Cac mo hinh trién khai
phé bién bao gdm dam may cong cong,
dam may riéng va dam may lai. Vi su phat

SaaS

PaaS

laaS
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trién ctia cong nghé va nhu ciu ngdy cang
tang vé tinh linh hoat va hiéu qua, dién toan
dam mAy d3 tro thanh xu hudng khong thé
thiéu trong viéc chuyén d6i s6 va d6i méi
cong nghé cua cac doanh nghiép va t6 chirc
trén toan thé gi6i.

Pién toan dam mdy cung cdp ba md
hinh dich vu chinh: Infrastructure as a Ser-
vice (IaaS), Platform as a Service (PaaS), va
Software as a Service (SaaS) [8], [9]. [aaS
cung cép cac tai nguyén co so ha tang ao
héa nhu may chu, luu trit va mang, cho phép
ngudi dung kiém soat t6i da hé théng. PaaS
cung cap mot nén ting phat trién va trién khai
mg dung, gitp cac nha phat trién tap trung
vao viéc lap trinh ma khong can quan tim
dén co so ha tang bén dudi. SaaS cung cip
céc tmg dung phan mém hoan chinh thong
qua internet, cho phép nguoi dung truy cap
va str dung ma khong can cai dat hay bao tri.
M&i mé hinh nay dap tmg cac nhu cau khac
nhau ctia nguodi dung, tir viéc quan ly toan
bo ha ting dén viéc chi sir dung tmg dung
cudi, tao nén sy linh hoat va da dang trong
vi€éc ap dung cong ngh¢ ddm may.
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Hinh 1. So sdnh giira ba mé hinh dich vu Saas, Paas$ va laa$ [10]

Trong cac giai phap xay dung dich vu
dam may thi OpenStack 14 mdt nén tang
mé ngudn mé dugc sir dung rong rai dé xay
dung va quan ly ha ting dién toan dam may

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG

riéng va ddm may lai [11]. OpenStack duoc
phat trién boi cong dong va cac t6 chire 16n
trén toan thé gidi, cung cAp mot bd cong cu
va dich vu dé trién khai va quan ly cac tai
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nguyén dam may, bao gdm dién toan, luru trit
va mang. Cac thanh phan chinh ctia Open-
Stack bao gém Nova (tinh toan), Cinder (luu
trix khoi), Swift (Iuu trit d6i twong), Neutron
(mang), Keystone (xac thuc va iy quyén) va
Horizon (giao dién nguoi dung). Véi tinh
linh hoat, kha ning mé rong va chi phi thap,

ISSN 2681 5-9945

OpenStack di tr¢ thanh lira chon hang dau
cho nhiéu doanh nghiép va nha cung cip
dich vu ddm may trong vi¢c xay dung va van
hanh ha ting dam may riéng va dam may lai.
Nghién ctru nay dé xuét lua chon OpenStack
dé xay dung dam may riéng dé cung cp ha
tang dich vu phong may 4o.

‘ Your Applications |

APls

OPENSTACK

OpenStack Dashboard

Eompume

Networking

/= .

CLOUD OPERATING SYSTEM

OpenStack Shared Services

Standard Hardware

Hinh 2. Kién tric téng thé cua OpenStack phién ban 2023.05.01 [12]

3.3 Ha tang may tinh 0 - Virtual

Desktop Infrastructure (VDI)

Virtual Desktop Infrastructure (VDI)
[13] 14 mot cong nghé cho phép trién khai va
cung cAp moi trudng lam viée a0 cho nguoi
ding cudi. Nguyén 1y hoat dong ctia VDI
dua trén viéc tach riéng moi truong 1am viée
ngudi dung khoi phan cimg vat Iy va chuyén
nd vao modt moi truong ao dugc quan ly tap
trung trén may chu. Trong kién trac VDI,

0 i

Mobile Thin Client

5 g

Laptop  Tablet

—

Virtual

Desktop Infrastructure Connection broker

I 2 0

mdi nguoi dung duoc cung cap mot may
tinh 4o riéng, bao gdm hé didu hanh, tmg
dung va dir liéu, nguoi dung sé truy cap vao
may 4o cua minh thong qua mot giao thirc
hién thi nhu RDP (Remote Desktop Proto-
col) hodc ICA (Independent Computing Ar-
chitecture). Moi tinh toan va xtr Iy déu dién
ra trén may chu, trong khi thiét bi nguoi
ding chi déng vai tro hién thi giao dién va
truyén tai thao tac cia nguoi ding.

,,,.,
1010010100001/ 88
////////4/4,.4

DataCenter

VDI Infrastructure

Hinh 3. Kién triic mé hinh ha tdng mdy tinh do (Virtual Desktop Infrastructure) [13]

Maic du VDI (Virtual Desktop Infra-
structure) mang lai nhiéu loi ich nhu tdng
cudng bao mat, quan 1y tap trung va ho tro
lam viéc tir xa, nhung gidi phap nay ciing
c6 mot sb han ché dang luu y. Mot trong

124

nhiing thach thirc 16n nhét cua VDI 1a chi
phi diu tu ban ddu cao do yéu cau vé ha
tang phan cimg va phdn mém. Bén canh
6, viéc trién khai va quan 1y hé théng VDI
cling doi hoi k¥ nang chuyén moén cao, cé
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thé gay kho khan cho d6i ngii CNTT. Hiéu
sut cua VDI phu thudc nhiéu vao chét
luong két ndi mang, va trong mot s6 truong
hop, ngudi ding c6 thé gip phai cac van dé
nhu d6 tré cao hoic gian doan dich vu.

3.4 Dich vu may tinh do trén dam
may - Desktop as a Service (DaaS)

Desktop as a Service (DaaS) [14] la
mot mo hinh cung cip moi trudng may tinh
dé ban ao thong qua nén tang dién toan dam
mAy. Trong mé hinh nay, nha cung cap dich
vu dam may s€ chiu trach nhiém vé viéc
quéan ly, bao tri va cap nhat ha ting cong
nghé thong tin, bao gdm cac may chi, luu
trir, mang va cac ung dung. Nguoi dung
cubi c6 thé truy cép vao méi trudng lam
viéc 40 ctia minh tir bat ky thiét bi nao ¢
két ndi internet, str dung cac giao thirc truy
cap tu xa nhu RDP, ICA hay PColP. DaaS
mang lai nhiéu loi ich hon khi so sanh véi
VDI (Virtual Desktop Infrastructure) va cé
thé duogc ung dung hi€u qua tai cac co s&
gido duc nhu:

Tiét kiém chi phi: Véi Daa$S, cac co
50 giao duc khong cén phai dau tu 16n vao
ha tang CNTT, bao gom phan ctng, phan
mém va nhén su dé trién khai va quan ly hé
thong nhu mé hinh VDI. Thay vao d6, ho
chi can tra phi dich vu theo muc sir dung,
gitip giam dang ké chi phi ddu tu ban dau
va chi phi van hanh hang nam.

Kha néng mo rong linh hoat: S6 luong

0 &

Mobile Thin Client

5 ¥

Laptop  Tablet

—

Connection broker

e
ot

Desktop as a Service
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sinh vién va nhu cau st dung mdy tinh c6
thé thay d6i dang ké gitta cac ky hoc va
nam hoc. DaaS cho phép cac co s& giao
duc dé dang m¢ rong hodc thu hep sb luong
may tinh dé ban 40 mot cach nhanh chong,
dap ung nhu cau thay d6i ma khong can
phai dau tu thém vao ha tang.

Quan ly va bao tri don gian: Vi DaaS,
viéc quan ly, bao tri va cép nhat hé thong
duoc thuc hién déng loat v&i kha nang tu
dong hoa cao gitip gidm tai cong viéc cho
d6i ngii CNTT cua co sé gido duc, dong
thoi dam bao hé thdng ludn duoc cip nhat
va van hanh on dinh, hd trg tdt cho hoat
dong giang day va hoc tap.

Tich hop voi cdc ung dung gido duc:
Daa$ c6 thé dé dang tich hop véi cac tmg
dung va dich vu gido duc trén nén tang dam
may, nhu hé thong quan 1y hoc tap (LMS),
phan mém chéng dao vin, va cac cong cu
hop tac trye tuyén. Didu nay gitp tao ra mot
moi truong hoc tap lién mach va hiéu qua.

Hb tro da dang nén tang va thiét bi:
Daa$ c6 thé cung cap moi truO’ng lam viéc
4o trén nhleu nén tang va thiét bi khac
nhau, bao gdbm mady tinh dé ban, may tinh
xach tay, may tinh bang va di¢n thoai thong
minh. Piéu nay gitp dap tng nhu ciu da
dang cta gido vién va sinh vién, dong thoi
tang cuong kha ning tiép can va s dung
cong ngh¢ trong gido duc.

’:. a'l'nazon

¥ webservices

) Google Cloud

S ——

A Microsoft Azure

Cloud provider

Hinh 5. Kién triic mé hinh mdy tinh do ddm mdy (Desktop-as-a-Services) [14]

3.5. May tinh nhung

May tinh nhing (hay con goi voi tén
khac la Thin client)’lé mot loai thiét bi
dau cudi trong hé thong VDI [15], c6 vai

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG

trd chinh 1 hién thi giao dién va truyén
tai thao tac cua nguoi dung dén may chu
trung tdm. Khac v6i may tinh truyén
théng, Thin client c6 cdu hinh phan cting
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t6i gian, thuong khong c6 6 cung va chi
dugc trang bi du bo xur 1y, bo nho va két
nbi mang dé két ndi va giao tiép v6i may
chu dam nhan vai tro hién thi giao dién
va truyén tai thao tac nguoi dung thong

ISSN 2681 5-9945

qua giao thirc hién thi nhu RDP hoic ICA.
Diéu nay giup don gian hoa viéc quan ly
va bao tri thiét bi nguoi dung, dong thoi
giam thiéu chi phi dau tu phan cung cho
mdi ngudi dung trong hé théng VDL

a. Thiét bi Thin Client

b. Phong may tinh dam mady tai
Truong Pai hoc Sw pham Ky thudt Vinh Long

Hinh 5. Phong mdy tinh do ting dung Dién todn ddm may

Trong nghién ctu nay dung bo mach
Jetson Nano [16] gitt vai tro Thin client do
c¢6 kha nang tiét kiém nang luong dang ké
v6i mic cong sudt trong khoang 5-10W,
Jetson Nano st dung it nang lugng hon tur
70 - 85% so véi may tinh truyén thong (300
- 700W), gbép phan giam chi phi van hanh
va bao vé mdi truong. Ngoai ra, nhiét do
toa ra tir Jetson Nano ciing thip hon déng
ké, gitip giam nhu cau lam mat va kéo dai
tudi tho cua thiét bi. Bén canh do6, viéc
khong c6 tiéng 6n phat ra tir Jetson Nano
cling 1a mét loi thé, tao ra mot moi truong
lam viéc yén tinh va thodi mai cho ngudi
su dung dac biét trong phong thuc hanh.

4. PHUONG PHAP DE XUAT

0 &

Mobile Thin Client

S
g E -— <—>
[ — S

Laptop  Tablet

Virtual
Desktop Infrastructure

VLUTE
Connection

Giai phap dé xuit xdy dung phong
may tinh 4o ing dung cong ngh¢ dién toan
dam may hudéng dén chuyén doi sb va
xanh 1a giai phap ung dung két hop cong
nghé Virtual Desktop Infrastructure trén
ha ting ddm mAy riéng OpenStack va dich
vu Desktop-as-a-Services trén cac dich vu
dam may cong cong. Voi su két hop nay
mang dén loi ich kép do c6 thé khai thac
hidu qua tbi da tai nguyén phan ctng tai
chd va kha niang mé rong linh hoat véi chi
phi thip trén cac dich vu dam may cong
cong giup cung cip da dang cac dich vu
may tinh 4o tai cac co s¢ gido duc. Mo hinh
dé xuét dugc thé hién ¢ hinh 5 va thong tin
phan cing dugc thé hién ¢ Bang s6 1.
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ontainers as a Service
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Platform as a Service

)
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Hybrid Cloud Computing
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Hinh 6. Mé hinh dé xudt phéng mdy tinh do tng dung ha tdng ddm mdy Openstack
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Bang 1. Céu hinh dé xudt cho hé thong dam may

STT| Phin cimg C#u hinh 50 Ghi chii
lugng
1xCPU Xeon Silver 4110 16 Core; Controller node;
I |Dell EMC R440 RAM: 96GB; Disk: 2TB SSD 01 Network node
2 | Dell EMC R740 2xCPU Xeon Gold 6242 32 Core; 04 |Compute node

RAM: 512GB; Disk: 2TB SSD

Dell EMC|8 Port FC 16GB; o ~
3 |ME4024 ME4 2U, 5x1.2TB 01 | Hg thong luu triv
Firewall Cisco ‘ q
4 1ASASS16 01 |Tuong lira mang

Pé xay dung ha ting dam mAy riéng,
nhéom nghién ctu st dung nén tang
OpenStack va trién khai trén phan cing tai
chd, nhim dam bao hiéu nang cao va tinh
san sang cua hé thong. Trong d6, cdu hinh
phan cing dé xuat bao gdm: St dung 01
may chu Dell R440 dong vai tro lam may
chu diéu khién (controller node) va may
cha mang (network node). May chu diéu
khién c6 nhiém vu quan ly va diéu phdi
toan bo hoat dong cua hé¢ théng dam may,
bao gdm xéc thuc, cAp phat tai nguyén va
giao tiép gifta cac thanh phan. May chu
mang dam nhan viéc két ndi va dinh tuyén
truyén thong giita cac may 4o va mang bén
ngoai; Str dung 04 may chu Dell R740 dam
nhiém vai tro may chu tinh todn (compute
node). Cac may chu nay chiu trach nhiém
cung cip tai nguyén tinh toan, bao goém
CPU, RAM va tai nguyén mang cho cac
may 4o chay trén nén tang dam may; St
dung 01 hé thdng luu trir SAN (Storage
Area Network) Dell ME4024 dé cung cip
khong gian luu trit tin cdy, c6 tinh san sang
cao va kha nang mé rong cho hé thong dam
mAy. Hé thong luu trix nay cho phép quan ly
va chia sé tai nguyén luu trlt mot cach linh
hoat gilta cdc may do; Str dung 01 tuong
ltra Cisco ASA5516 dé bao v¢ va kiém soat
truy cdp vao hé thong ddm may, ngin chin
cac mdi de doa bao mat va dam bao an toan
cho dir liéu va tai nguyén cua nguoi dung.

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG

Dbi v6i dich vu Desktop-as-a-Service
(Daa$S) trén nén tang ddm may cong cong,
nhém nghién ctru st dung dich vu dién toan
dam may Amazon Web Services (AWS)
v6i céc dich vu va cong cu manh mé, nham
dam bdo tinh linh hoat, kha nang mo rong
va tbi wu chi phi. Cu thé, giai phap dé xuat
tan dung cac dich vu chinh sau: Amazon
EC2 (Elastic Compute Cloud): Dich vu
nay cung cdp kha ning tinh toan dam
may c6 thé mé rong, cho phép trién khai
va quan ly cdc may 4o mot cach linh hoat.
Nhém nghién ciru sir dung Amazon EC2 dé
cung cip tai nguyén tinh toan cho cac may
tinh dé ban 4o, dam bao hiéu suit va tinh
san sang cao; Amazon S3 (Simple Storage
Service): Pay 1a dich vu luu trit ddi tuong
c6 kha nang mé rong va do bén cao, dugc
sir dung dé luu trir dir liéu va tai nguyén
cia nguoi dung trong moi truong DaaS.
Amazon S3 cung cap kha nang truy xuat
nhanh chéng, an toan va cé thé truy cap
tor moi noi; Amazon VPC (Virtual Private
Cloud): Dich vu nay cho phép tao ra mot
mang riéng do trén ddm may AWS, cung
cép kha nang kiém soat va bao mat cao,
dich vu Amazon VPC dé dam béo an toan
va ¢6 1ap moi truong DaaS, cho phép két
ndi an toan v4i mang ndi bd cua td chic.

Dé t6i wru héa chi phi va ning cao trai
nghiém nguoi ding, nhém nghién ctu dé
xudt giai phap st dung thiét bi Thin client
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tai cdc phong may tinh thyc hanh thay vi
dau tu vao cic may tinh c¢6 cau hinh va gia
thanh cao. Thin client 1a nhing thiét bj ¢6
cAu hinh va gia thanh thap, dong thoi tiét
kiém ning luong, giam thiéu do on va toa
nhiét. Quy trinh sir dung hé thong duoc thuc
hién nhu sau: Nguoi dung s€ tuong tac véi
giao dién d6 hoa trén thiét bj Thin client dé
gui yéu cau cap phat tai nguyén dén dich
vu diéu phdi va phan bo tai nguyén dam
may. Tai déy, dya vao kha nang dap img va
t6i uu hoa, ha tang s& quyét dinh cép phat
tai nguyén tir moé hinh ddm may riéng hoac
tir ddm may cong cong. Khi nguoi dung két
thuc phién lam viéc, ha ting s& tu dong thu
hoi tai nguyén da cip phat va dong thoi sao
luu, déng bang dir liéu nguoi ding. Diéu
nay dam bao ring méi truong lam viée cta
ngudi dung luon dugc khoi phuc vé trang
thai ban dau, sin sang cho nhimng lan sir
dung tiép theo ma khong lam anh hudng
dén trai nghiém ctia ngudi ding khéc.

Vi giai phap nay, cac co so gido duc
c6 thé tiét kiém chi phi dau tu ban dau,
giam thiéu chi phi van hanh va bao tri,
d6ng thoi mang lai trai nghiém nguoi ding
t6t hon. Hé thong linh hoat va ¢ kha ning
mé rong cao, cho phép dap tng nhu ciu
tai nguyén mot cach nhanh chéng va hiéu
qua, déng thoi tdn dung ti da loi thé cua ca
mod hinh ddm may riéng va ddm may cong
cong. Pong thoi, md hinh cling hudng téi
muc tiéu phat trién xanh va bén viing nho
giam thiéu nang luong tiéu thu va lugng
khi thai carbon trong qua trinh van hanh.

5. THUC NGHIEM

Pé danh gia mirc do hiéu qua cua giai
phap tng dung OpenStack trong xay dung
phong may tinh 40, nhém nghién ctru tién
hanh thuc nghiém so sanh hi¢u nang, muc
tiéu thu nang luong gitra phong may tinh
40 va phong may tinh truyén thong. Cu thé

cac ndi dung trén duogc trinh bay & ndi1 dung
bén dudi.
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5.1. Méi trwong thwe nghiém

Phong may ao su dung 30 mady tinh
nhing duge két ndi véi hé thong may chu
dam may thong qua mang LAN tbc do cao.
Trong khi d6, phong may truyén thong dugc
trang bi 30 may tinh dé ban thuong hiéu Dell
Vostro 347 véi cau hinh phan cling tuong tu
nhau. Ca hai phong may déu duoc dat trong
diéu kién méi truong nhu nhau, voi h¢ thong
didu hoa khong khi va cac yéu t6 khac duge
kiém soat dé khong anh huong dén két qua
do dac. Cac thong sb quan trong nhu cong
sut tiéu thyu dién nang, nhiét o, do dn duoge
theo dai lién tyc trong 10 gid bang cac thiét
bi do chuyén dung.

5.2. Két qua thwe nghiém

Két qua thuc nghiém cho thiy phong
may 4o su dung may tinh nhung cé nhleu
vu diém vuot trdi so voi phong may truyén
thong. Thu nhét, vé muc tiéu thu ning
luong (Xem hinh 6 va Hinh 7) cong suat
tiéu thu trung binh cua phong may tinh 4o
thap hon 13% so v6i may tinh truyén thong
(428W so0 v6i 3.241W). Tong nang lugng
tiéu thy cua phong may ao bang khoang
31% so v&i phong may truyén thong (12.55
Kw/h so véi 18.32 Kw/h). Thr hai, vé€ nhiét
do va tiéng dn, nhiét do trung binh trong
phong may 4o chi khoang 24-26 do C, thap
hon dang ké so v&i muc 30 - 32 d6 C trong
phong may truyén théng, nho Jetson Nano
toa nhiét it hon nhiéu. Bén canh d6, d¢ on
trong phong may 4o trong khoang tur 30 -
50 dB do Jetson Nano hoat dong hoan toan
khong géy tiéng On, trong khi phong may
truyén théng c6 mirc 6n khoang 60 - 70 dB.
Nhitng két qua nay chirmg minh tinh hiéu
qua cua giai phap phong may ao duoc dé
Xuét, vi cac loi ich nhu tiét kiém dién nang
ti€u thy, tao mai truong lam viéc thoai mai
hon va gép phan bao vé méi trudng nhd
giam lugng khi thai carbon. Day la nhiing
doéng gép dang ghi nhan ciia mo hinh trong
viéc huéng toi muc tiéu chuyén d6i sb va
phat trién xanh, bén viing.
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Hinh 7. So sdnh miic céng sudt ndng luong tiéu thu
(Pon vi: watts)
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Hinh 9. So sdnh mirc nhiét dé phong giira 2 phong
mady tinh

Theo sb liéu tir cuc Bién ddi khi hau,

B6 Tai nguyén va Méi truong Viét Nam
nam 2022, d¢ san xuat 1 MWh (Megawatt
gio) dién nang trén ludi dién qudc gia s&
thdi ra moi truong lugng khi nha kinh
twong duong 0.6766 tin CO, [17]. Dya
trén cac so liéu nang lugng tiéu thu cua mo
hinh phong may tinh 4o va phong may tinh
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Hinh 10. So sdnh dé én khi hoat déng (Pon vi:dB)

truyén thong két hop vé6i cong thirc chuyén
dbi téng muc ning lugng tiéu thu sang
luong khi thai CO, tai Viét Nam. Luong
khi nha kinh ctia phong may tinh ddm may
giam khoang 22.2% so v&1 phong may tinh
truyén théng (Bang 2).

CO, (Kg) = KWh x H¢ sb phat thai CO, (1)

Bang 2. So sanh nang luong va lwong khi nha kinh cua 2 phong may tinh
(Don vi nam)

| o Nang lugng Luwong khi Lwong cay xanh

Phong may tinh tiéu thu nha kinh trung hoa carbon
Phong may truyén thong | 6.686 kWh/nam | 4.5 tin CO2 206.422
Phong méy tinh ddm may | 4.580 kWh/nim | 2.92 tin CO2 133.944

Hé théng pin ning luong mit troi cd
thé dugc lap dit dé cung cap dién cho
cac phong may tinh, hudng téi muc ti€u

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG

chuyén d6i sb xanh va khong phét thai
carbon. Theo khdo sat, tong blrc xa nang
lugng mat troi & Viét Nam trung binh vao
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khoang 5 kWh/m?/ngdy ¢ mién Trung va
mién Nam, va khoang 4 kWh/m¥ngay &
mién Bic [18]. S6 gio ning hang ndm dao
dong tur 1.500 - 2.600 gio tuy theo khu vuc.
Viéc lap dat hé thong pin mit troi s& cung
c?ip nguén dién 6n dinh, tiét kiém chi phi
van hanh va giam thiéu khi thai CO2. Hé
théng nay dic biét hidu qua & mién Trung
Vé mién Nam, noi c6 cuong do birc xa va
s6 glo ning cao. Piéu nay khong chi gop
phan bao vé moi tru:orng ma con thuc day
qua trinh chuyén doi sé xanh va phat trién
bén virng trong linh vuc gido duc.

6. KHO KHAN VA THACH THUC

6.1 Khé khan

Viéc trién khai giai phap xdy dung
phong may 4o trén nén tang dién toan ddm
may khong tranh khoi nhiing khé khan
nhit dinh. Trudc hét, chi phi dau tu ban
dau cao 1a mot rao can 16m, dic biét dbi vai
cac co sO gido duc co ngan sach han ché.
Qua trinh trién khai va van hanh hé thong
doi hoi doi ngli k¥ thuat vién cé trinh do
chuyén mén cao va kinh nghiém vé quén
ly ha ting dam may, diéu nay c6 thé gay
khoé khan cho nhiing t6 chirc khong c6 sén
ngudn nhan lyc phu hop. Ngoai ra, kha
ning twong thich phan mém ciing 13 mot
van dé dang lo ngai khi mot s6 phin mém
truyén thong c6 thé khong twong thich tdt
v6i moi truong may 4o, yéu cau phai toi uu
héa trude khi chuyén d6i. Vé mit quan ly,
mac di hé thong dam may giup don gian
héa nhiéu khia canh, nhung viéc duy tri
va bao mat ha ting van 1a mot thach thic
16n trong bdi canh cac mdi de doa an ninh
mang ngay cang gia tang.

6.2 Thach thire

Bén canh nhiing khé khan, hé thong
phong may o ciing phai d6i mat véi nhiéu
thach thirc dang ké. Viéc mo rong quy
mo khi s6 luong ngudi ding va nhu cau
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tai nguyén tang 1én doi hoi hé thdng phai
c6 kha nang linh hoat va dap tng kip thoi.
Pam bao hiéu suit cao cho hé théng, dac
biét khi ¢6 nhiéu nguoi ding truy cap cung
lac, cling 1a mot yéu cau khé khan. Thém
vao dd, viéc duy tri tinh bén viing cia hé
thdng, can bang gitra hiéu qua st dung tai
nguyén va muc tiéu phat trién xanh trong
bdi canh bién doi khi hau, 1a mot nhi¢m vu
quan trong. Cudi cung, hé thong can phai
dam bao kha ning dap tng cac nhu cdu hoc
tap va giang day da dang cua nguoi dung,
tr cac mén hoc khic nhau dén cac ung
dung phan mém dic thu, didu nay doi hoi
su linh hoat va kha ning tiy bién cao.

7. KET LUAN

Nghién clru nay da trinh bay mot giai
phap xay dung phong may ao trén nén tang
dién toan dam may, két hop cong nghé Vir-
tual Desktop Infrastructure (VDI), Desk-
top-as-a-Service (DaaS), va st dung may
tinh nhing Jetson Nano lam thiét bi dau
cubi. Két qua thuc nghiém cho thdy mo
hinh dé& xuét mang lai nhiéu lgi ich vuot
tréi so v6i phong may truyén thong, bao
g@)m tiét kiém dang ké dién nang tiéu thy,
tao moi truong lam viéc thoai mai hon va
g6p phan bao vé mdi truong. Giai phap
nay khong chi dép tmg nhu cau chuyén doi
s6 trong linh vuc gido duc ma con hudng
t6i muc tiéu phat trién xanh va bén viing.
Trong twong lai, can tiép tuc nghién ctu
va phat trién cac giai phap toi wu hoa hon
nita, nham néng cao hiéu qua va mé rong
pham vi ung dung ciia mo6 hinh phong may
4o trén nén tang dién toan dam may. Pong
thoi, viéc nang cao nhén thirc va thic déy
su hop tac gilra cac co sé gido duc, doanh
nghiép va co quan quan ly 1a rat can thiét
dé day manh qua trinh chuyén d6i sb va
phat trién bén viing trong linh vyc gido duc
ndi riéng va xa hoi noéi chung.
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