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PIEN TOAN PAM MAY - HQI TU VE CONG NGHE
CLOUD COMPUTING - A CONVERGENCE OF TECHNOLOGIES

TONG HUNG ANH®

TOM TAT: Pién todn dam may la mé hinh méi vé phan phoi va sir dung cdc dich vu céng
nghé théng tin dira trén Internet. Ching ti sé trinh bay tir dinh nghia cho dén cdc phan
gioi thiéu vé cac mé hinh dich vu co ban cia dién toan dam may. Chung toi sé gioi thi¢u
laaS ciia md nguon mé Ubuntu Enterprise Cloud la mét b phan mém gom nhiéu thanh
phan dé tao nén cdc dién todn dam mdy riéng (Private Cloud) dwa trén ha tang san cé ciia
cdc phong mdy chi (Server Farm), chiing lién két véi nhau béi cdc loai mang LAN, WAN.

Tir khoa: Dién todan dam mady dang tao ra mot sy thay doi co ban trong kién tric may tinh,

phat trién phan mém va ca trong cach ching ta luu triv, phdn phoi va sir dung thong tin.

ABSTRACT: Cloud computing is a new model of distribution and use of the services of
information technology based on the Internet.We will present its definition together with
the introduction to the basic service model of cloud computing. We will introduce laaS of
the open source code Urbuntun Enterprise Cloud, being a set of software which comprises
many compositions so as to create the private cloud based on the available infrastructure
of the service farm, which is linked to various networks such LAN, WAN, etc.

Key words: cloud computing, computer architecture, software development, storage,

distribution, and use of information.

1. PAT VAN DE

Véi su ra doi cua dién todn dam may,
diéu cip thiét véi tat ca ching ta 1a sin
sang cho cudc cach mang nay. Dién toan
dam may dang tao ra mot su thay d6i co
ban trong kién tric mdy tinh, phat trién
phan mém, ngay ca trong cach chung ta luu
trit, phan phdi va st dung théng tin. Muc
dich ctia bai viét nay 1a trinh bay mot cach
co ban vé cac van dé thay doi trén va ciing
huéng dén viéc trién khai mot hé thong
dién todn dam may riéng (Private Cloud),
phil hop véi cac doc gia mudn nim bt
cong nghé mai vé dién todn ddm may trong
linh vyc cong nghé thong tin trén thé gioi,

cling phtl hop voi cac doc gia mudn nghién
clru va trién khai mot hé thong dién toan
dam cho riéng minh.

Bai viét huéng dén muc dich demo
(Training Cloud): mot hé thong dién toan
dam may riéng (Private Cloud) phuc vu
nhu cau dao tao, trinh dién véi cac tng
dung, hoc li¢u cho gidng vién va hoc vién.
Hé thdng dién toan dam may nay cho phép
tao moi truong dao tao va thuc hanh cho
hoc vién nhanh chong va thu hoi tai nguyén
lap tic theo yéu cau. Giai phap phu hop
cho céac don vi ¢6 nhu cau td chie dao tao
thuong xuyén, lién tuc cin tao moi moi
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truong ddo tao va sau dé lai thu hoi tai
nguyén cho mdi truong dao tao maoi.

2. NOI DUNG

2.1. Pinh nghia ciia NIST vé dién toin
dam may

2.1.1. Dinh nghia

Vién Tiéu chuin va Coéng nghé My
(the U.S. National Institute of Standards
and Technology viét tit NIST), di phat
hanh hai 4n pham lién quan dén dién toan
dam may. D6 1a ban 10 trinh cong nghé
dién toan dam may cua chinh phi My “US
Government Cloud Computing Technology
Roadmap” va ban tai liu tham khio vé
kién tric dién toan dam may NIST “The
NIST Cloud Computing Reference
Architecture”.

Vao thang 09/2011 NIST da dinh
nghia vé dién todn dam may nhu sau:
“Cloud computing is a model for enabling
ubiquitous, convenient, on-demand network
access to a shared pool of configurable
computing resources (e.g., networks,
servers, storage, applications, and
services) that can be rapidly provisioned
and released with minimal management
effort or service provider interaction. This
cloud model is composed of five essential
characteristics, three service models, and
four deployment models”.
dam may 14 mot mo hinh phd bién, thuan

(“Pién toan

tién, cho phép truy cdp qua mang may tinh
dén cac tai nguyén theo yéu ciu vé may
tinh c6 thé dd dwoc céu hinh (vi du: mang
maéy tinh, cic may chu, thiét bi luu trit, cac
tmg dung va cac dich vu) ching c6 thé
nhanh chong dugc cung cdp va giai phong
véi su quan ly hoac tuong tac ciia nha cung
cap dich vu. M6 hinh dam may nay bao
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gém nam dic diém co ban, ba mé hinh dich
vu va bén mé hinh trién khai”).
2.1.2. Tém lwgc vé dinh nghia

The Clowd Computing Stack
orgonizes the hardware/saftwore
M0 Varkous s

Hardware/software of
the data centar

implements the Clowd arvice lyers

o

Data Ce;\ter

Cloud
'

Cloud Computing Stack

A N

The various types of Couds all
have a Cloud Computing Stack
backed by a data center

Hinh 1. Minh hoa vé su hoi tu cong nghé vé dién
toan ddm may

(Ngudn http://www.service-architecture.com/)
Ghi chl: Hardware/Software of the date center
implements the Cloud: phan ctmg/phan mém cua
trung tam dir liéu trién khai dién toan dam may; The
Cloud Computing  Stack  organizes  the
hardware/software into various service layers: ngan
xép dién toan dam may t6 chirc phan cing/phan
mém trong cac 16p dich vu khac nhau; The various
types of Clouds all have a Cloud Computing Stack
backed by a data center: mot trung tdm dir liéu véi
cac kiéu dich vu khac nhau.

NIST dinh nghia vé dién toan dam may
va ciing dua ra nam ddc diém thiét yéu
(Essential Characteristics) cua dién toan
dam may. DAy 14 tinh hop 1y dé danh gia vé
mot dich vu dién todn ddm may, c6 nghia la
mot dich vu thiéu bat ky mot trong nam dac
diém nay thi dich vu d6 khong thé duogc coi
la di¢én todn ddm may.

Tiép theo, NIST dinh nghia ba mé hinh
dich vu (Service Models) Dién toan dam
may, doc gia co thé tim thay hinh anh
minh hoa va thao luan thém vé cac mé hinh
dich vu trong céc loai ddm may dién tor &


https://www.nist.gov/sites/default/files/documents/itl/cloud/SP_500_293_volumeI-2.pdf
https://www.nist.gov/sites/default/files/documents/itl/cloud/SP_500_293_volumeI-2.pdf
https://www.nist.gov/sites/default/files/documents/itl/cloud/SP_500_293_volumeI-2.pdf
https://www.nist.gov/node/597546
https://www.nist.gov/node/597546
https://www.nist.gov/node/597546
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lién két Cloud Computing Categories &
phan Tham khao.

Cubi cung, NIST liét ké bon mé hinh
trién khai (Deployment Models), nhu cac
mo hinh dich vu. (Pdc gia co thé tim thiy
hinh 4nh minh hoa va thio luan thém vé
cac mo hinh trién khai trong cac loai dam
may dién tr ¢ lien két Types of Clouds in
Cloud Computing trong phan Tai liéu tham
khao.

2.2. Mét héi tu caa cong nghé trong
nganh Cong ngh¢ thong tin
2.2.1. Hpi tu vé cong nghé

bién toan ddm may ra doi véi sy hoi tu
vé cong nghé trong nganh Cong nghé thong
tin (A Convergence of Technologies -
Information Technology). Dién toan dam
may dugc thyc hién thong qua ngin xép
dién todn ddm may (The Cloud Computing
Stack). Ngin xép dién toan dam may duoc
t6 chirc bao gdbm cac phan clng va phan
mém trong mot trung tdm dir liéu (Data
Center) voi cac kiéu dich vu khac nhau
(Types of Clouds).

2.2.2. Ngin xép di¢n todn ddm may
(Cloud Computing stack)
Hinh 2 minh hoa cidc moi quan hé cua

cac Co so ha tang nhu mot dich vu (IaaS),
Nén tang nhu mot dich vu (PaaS), va Phan
mém nhu mét dich vu (SaaS) trong Ngin
xép dién toan dam may. Tung loai hinh
cung cép dich vu ddm may, doc gia co thé
xem & cac lién két sau & phan tham khao:

- Phin mém nhu mot dich vu (SaaS)

- Nén tang nhu mét dich vu (PaaS)

- Co s6 ha ting nhu mét dich vu (IaaS)
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2.3. Co sé& ha ting nhw mdt dich vu
(laaS)
2.3.1. Co sé ha ting nhw mot dich vu
(1aaS)

T hinh minh hoa s6 2 biéu thi cac mdi
quan hé cua cac Co sé ha tﬁng nhu mot
dich vu chung ta thiy Co s¢ ha ting nhu
mot dich vu (IaaS) 1a budc Kké tiép Xuéng tur
Nén tang nhu mot dich vu (PaaS) va hai
budc ké tiép xudng tir Phin mém nhu mot
dich vu (SaaS) trong Ngin xép dién toan
dam may.

laaS cung cdp cac hé diéu hanh
tinh
(Networking), bao mat (Security) va cac

(Operating System), mang may
may chu (Servers) cac dich vu (Services) la
co s& ha ting cho viéc trién khai cac cong
cu phat trién (Developments of Tool) va co
so dir liéu (Database Management) va dé
phat trién cac tng dung (Applications).

Operating Systems

Virtualization ~ SpAS

>~ PaasS

Servers and Storage ~ laas

Networking
Firewalls/Security

Data Center
Physical Plant/Bullding

Hinh 2. Minh hoa cac mbi quan h¢ cta cac co sé ha
tang nhu mot dich vu (Nguén: http://www.service-
architecture.com/)


http://www.service-architecture.com/articles/cloud-computing/cloud_computing_categories.html
http://www.service-architecture.com/articles/cloud-computing/types_of_clouds_in_cloud_computing.html
http://www.service-architecture.com/articles/cloud-computing/types_of_clouds_in_cloud_computing.html
http://www.service-architecture.com/articles/cloud-computing/software_as_a_service_saas.html
http://www.service-architecture.com/articles/cloud-computing/platform_as_a_service_paas.html
http://www.service-architecture.com/articles/cloud-computing/infrastructure_as_a_service_iaas.html
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Ghi chl: Hosted Applications Suites of Service:
dich vu cac tng dung; Development Tools and
Database Management: cac cong cu phat trién va
quan ly di li¢u; Operating System: h¢ diéu hanh,;
Virtualization: 4o hda; Server and Storage: may chu
va luu trir; Networking Firewalls/Security: tuong
lira/ bao mat; Data Center Physical Plant/Building:
trung tam dir liéu.

2.3.2. Uu diém Co sé ha ting nhw mot
dich vu (IaaS)

Mo hinh dién toan ddm may c6 mot sb
vu diém sau:

1) Cung cép cho nguoi st dung luya
chon cac dich vy cua né nhanh chong voi
gia thanh tuong tng cac dich vu dugc chon
theo nhu cau sir dung dua trén nén tang co
so ha tang tip trung cta dién toan dam
may.
2) Chi phi dau tu ban dau vé co sé ha
tang c6 thé chon ¢ muc thap nhat.

3) Khong con phu thudc vao thiét bi va
vi tri dia 1y cta thiét bi dang st dung, cho
phép nguoi st dung truy cép va st dung h¢
thong trén bat ky thiét bi nao ma ho dang
st dung (chang han may tinh c4 nhan hoic
dién thoai thong minh...) thong qua mdt
trinh duyét web va & bat ky dau co két ndi
Internet truc tuyén.

4) Chia sé tai nguyén trén mot pham vi
dia 1y rong 16n, diéu nay mang lai nhiéu loi
ich cho nguoi st dung, nhit 1a déi véi
nguoi st dung c¢6 dic tinh phan tan.

5) C6 kha ning md rong dé dang, lua
chon chat luong tuong thich cua cac dich
vu duoc cung cap trén dién toan dam may.

6) CO kha nang bao mat mang dac tinh
tap trung t6t hon do su tap trung vé Ung
dung va dir li€u trén di¢n toan ddm may.

7) Cac ung dung cua dién toan dam
may dé& dang cap nhat va nang cip mang
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dic tinh “mot 1an” va thdng nhit vé tinh
ning boi 1& chung khong duoc cai dat cb
dinh trén mgt may tinh nao.

2.3.3. Nhuwoc diém Co sé ha ting nhuw mét
dich vu (lIaaS)

Tuy c6 mot s6 wu diém dugc trinh bay
o phﬁn muc 2.3.2, mo hinh dién toan dam
may van con mot sé nhuge diém sau:

1) Tinh riéng tu c6 dam bao khong?
Li€u céc thong tin nguoi st dung va dir li¢u
cua ho dugc chira trén dién toan dam may
c6 dam bao dugc riéng tu?

2) Tinh san sang st dung: Liéu cac
dich vu ddm may c6 bi gian doan bat ngd?
Diéu nay s& anh hudng dén cong viéc cia
nguoi st dung.

3) Mt dir liéu: Khi mot vai dich vu
lwu trir dit lidu tryc tuyén trén dam may
khong tiép tuc cung cap dich vu, khién cho
nguoi dung phai sao luu dir liu cua ho tir
dién toan dam mAay vé may tinh c4 nhan co
kha ning mat dir liéu.

4) Kha nang bao mat: Khi cac dam
may bi tan cong hoac dot nhap, toan bg dir
li¢u ctia nguoi sur dung s€ bi chiém dung.
2.4. Trién Khai co sé ha ting nhw mjt
dich vu (laaS)

bam may dién toan Ubuntu

Duéi géc nhin cia nguoi st dung thi
toan bg di€n toan dam may nhu mdt noi
cung cip nhiéu loai dich vu: kho dir lidu
(tin tic, Am nhac, phim anh ...), noi ¢o thé
thué may tinh dé chay ung dung,... Nguoi
str dung chi viéc m¢ trinh duyét web, go
dia chi trang web 1a c6 dugc dich vu minh
can (yéu cau).

Hién tai, cac hudng phat trién cong
nghé dién toan dam mAy cta Ubuntu gom
ba thanh phan:


http://www.service-architecture.com/articles/cloud-computing/infrastructure_as_a_service_iaas.html
http://www.service-architecture.com/articles/cloud-computing/infrastructure_as_a_service_iaas.html
http://www.service-architecture.com/articles/cloud-computing/infrastructure_as_a_service_iaas.html
http://www.service-architecture.com/articles/cloud-computing/infrastructure_as_a_service_iaas.html
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1) Hé diéu hanh may chi Ubuntu trong
dién todn ddm may Amazon EC2.

2) Dién toan dam may Ubuntu dung
cho céc t6 chtrc (Ubuntu Enterprise Cloud)

3) Dich vu UbuntuOne la mot dich vu
phan mém (Software as a Service — SaaS.

Hai muc 1 va 2 di theo hudng laaS
(Infrastructure as a Service — dich vu ha
tang).

Amazon EC2 1a md6t dich vu cho thué
may chu 4o trén Internet hién dang hoat
dong. Khach hang thong qua mot giao dién
web, tu tao va khoi dong cac may chu do co
cdu hinh theo yéu ciu, cai dit cac phan
mém minh cin, chay cac ing dung rdi tat
mAy va tra tién thué theo gid.

Pé lam duoc nhu vdy, cac hé diéu
hanh may chu trong dam may phai ho tro
mot loat cac tinh nang tr cum may chu
(cluster) cho dén phan mém ao hoa. He¢
diéu hanh Ubuntu Server Edition dugc xay
dung theo hudng d6 dé chay trén cac may
chu cua Amazon EC2.

Cluser N

Clugter 1

Hinh 3. Minh hoa dién toan ddm may Ubuntu
(Nguén: https://docs.hpcloud.com/eucalyptus)

Ghi cha: Users: nguoi st dung; Cloud Controller:
bo diéu khién dam may; Wallrus Storage Controller:
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ballrus Storage Contr; Elastic Block Storage
Controller: by di€u khién cac thi€t bi luu trir ao;
Cluster Controller: bo diéu khién cac cum may chu,
Node Controller: by dieu khién may chu véat ly.
(Ngue C https://docs.hpcloud.com/eucalyptus/).

Hinh 3 minh hoa dién todn ddm may
Ubuntu gdm cac mdy chu lién két v6i nhau
bang cac loai mang thong thuong (LAN,
WAN, VPN va ca Internet). Nguoi st dung
(Users) thong qua mot giao dién web cua
phan mém diéu khién dam may (Cloud
Controller — CLC) dé st dung cac dich vu
do dién toan ¢dm may Ubuntu cung cap.

Ubuntu Enterprise Cloud la mot bd
phan mém gbém nhiéu thanh phan dé tao
nén cac dién toan ddm may riéng (Private
Cloud). Néu nhu hién nay, ha tﬁng cua cac
t6 chirc gdm cac phong may chi (Server
Farm) lién két v6i nhau bang cac loai mang
LAN, WAN,... thi Ubuntu Enterprise
Cloud van giit nguyén ha ting d6 nhung
bién chung thanh mgt dién toan ddm may.
bién toan ddm may Ubuntu la mot dién
toan dam may ciia riéng timg t6 chirc, hoat
dong sau tuong ltra, khac véi dién todn ddm
may cong cong Amazon hoat dong trén
Internet (Public Cloud). Nhung khi can,
dién toan dam may Ubuntu ¢ thé md rong
ra st dung cd cac ddm may cong cong tao
thinh mot ddm may hon hop (Hybrid
Cloud).

Kién tric dién toan ddm may cua
Ubuntu dya trén kién trac phan mém ngudn
mé Eucalyptus gdm ndm thanh phan chinh
sau.

1) Bo diéu khién dam may (Cloud
Controller): nguoi st dung ding phan mém
nay dé giao tiép voi dién toan dam may cua
Ubuntu va st dung céac dich vu ctia no.
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2) Bo diéu khién luu trir (Wallrus
Storage Controller): noi luu anh cdc may do
c6 thé khéi tao va luu dit lidu.

3) B6 diéu khién cac thiét bi luu trir a0
(Elastic Block Storage Controller): dé tao
cac partition cia 6 cing 4o, sau d6 format,
mount vao médt thu muc nao do6 dé su dung.

4) B6 diéu khién cic cum may chi
(Cluster Controller): khi nguoi su dung ra
Iénh khdi tao mdt may chud 4o, Cluster
Controller s& quyét dinh cho tao may chu
40 trén may nao va chuyén lénh cho bo
quan ly may chu d6 (Node Controller).
Cluster Controller ciing quan 1y cac lién két
mang voi may chu do.

Khi c¢6 1énh tir Cluster Controller khoi
tao may chu ao, Node Controller s&: XA&c
thuc ngudi st dung; Tai tip tin anh may
chu 4o tir Wallrus Storage Controller vé;
Tao céc card mang ao can thiét; Khoi tao
may 4o theo yéu cau.

5) B6 diéu khién may chu vat Iy (Node
Controller): bo diéu khién nay chay trén
tung may chu vat ly trong dién todn dam
may cua Ubuntu. N6 quan 1y cac thong tin
phan clmg va phan mém cua may chil vat

TAI LIEU THAM KHAO

ly d6 (sé luong cac bd vi xir 1y, bd nhd,
dung luong 6 cimg,...).
3. KET LUAN

Trong bai viét ndy, chung t6i da trinh
bay tir dinh nghia cho dén cac phan gidi
thiéu vé cadc mod hinh dich vu co ban cua
dién toan dam may cling nhu gidi thi¢u
TaaS ctia mi nguén md Ubuntu Enterprise
Cloud 1la mdt bd phﬁn mém gém nhiéu
thanh phan dé tao nén cic dién toan dam
may riéng (Private Cloud) va c6 thé md
rong st dung ca cac ddm may cong cong
(Public Cloud) tao thanh mét ddm may hon
hop (Hybrid Cloud) trong mot tinh hudng
dua trén ha tang cia cac phong may chu
(Server Farm) lién két v6i nhau bang céc
loai mang LAN, WAN,... san c6, phu hop
cho viéc nam bat cong nghé méi vé dién
toan dam may trong linh vuc cong nghé
thong tin trén thé gidi; ching toi cling da
trinh bay kién trac dién toan ddm may cua
Ubuntu dya trén kién triic phan mém ngudn
m¢ Eucalyptus phu hop cho cac doc gia
mudn nghién ciru va trién khai dién toan
dam may riéng (Private Cloud) dua trén ha
tang san c6 ctia cac phong may chu.
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