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XAY DUNG HE QUAN TRI TAI NGUYEN TAP TRUNG
CHO PIEN TOAN PAM MAY IAAS

Bui Thanh Khiét — Nguyén Xuan Diing
Trueong Dai hoc Thu Dau Mgt

TOM TAT

Pién todn ddm mdy (PTPM) mang dén kha nang tdng dung triét dé tai nguyén va cong
sudt cia hé théng mot cach linh hoat theo tung thoi diém va tung yéu cau sir dung. Dich vu
co 56 ha tang Infrastructure as a Server — laasS trong DTPM cung cdp cho nguwoi ding co s&
ha tang mang, may chi, Central Processing Unit (CPU), b6 nhd, khéng gian leu trit va cdc
tai nguyén tinh toan khac duwdi dang mét may ao — dwoc xem la tai nguyén dao. Trong DTDM,
Mdy do diege cdp phdt, thu hoi theo sw thay doi nhu cau cia timg nguoi sir dung. Dé quan 1y,
chia sé tai nguyén mot cdch hiéu qua can phdi c¢6 phwong thirc quan 1y Cac tai nguyén vit Iy,
tai nguyén do do. Trong nghién CW nay, chdng toi dé xudt mot gidi phap qudn Iy tai nguyén
tdp trung cho PTPM 1aaS bao gom cdc tang: (i) Tang vit 1y: gom ha tang mang, cac may
chii vt Iy dwoc trién khai cong nghé do héa may chii dé cung cdp may do; (Zl) Ta ang quan ly
tdp trung sé quan ly tap trung cdc tai nguyén vat ly, tai nguyén ao, diéu phoz Yéu cau nguoi
ding tir tang giao dién PTPM thong qua thanh phan lap lich; (iii) Tang giao dién PTPM
cung cdp giao dién web dé nguoi dimg thao tdc cdc chire ning ciia hé thong. Tiép theo,
Chiing t6i hién thuc gidi phap trén dwa vao md nguon mé va cai dat cdc chire ndang co ban
cho mét hé quan tri tai nguyén tdp trung gom: quan Iy mdy chi vét Iy, quan Iy mdy do, qudn
Iy g6i dich vu, quan 1y mang do dé kiém chitng tinh khd dung ciia gidi phap.

Keywords: dich vu co sé ha tang laaS, qudn 1y tai nguyén tdp trung

1. GIOI THIEU mém — Software as a Service (SaaS)[2], (ii)

Giita nam 2007, Amazon ddy manh  dich vu nén tiang — Platform as a Service
nghién ciru va trién khai PTPM. Ngay sau  (PaaS)[2]; (iii) dich vu co s& ha ting —
do, véi sy tham gia cua cac cong ty lon nhu Infrastructure as a Service (laaS)[2].
Microsoft, Google, IBM, Yahoo... thic Mot dic diém ndi bat cia PTPM laaS
day DTDM phat trién ngdy cang manh m&. |3 kha ning chia sé tai nguyén linh hoat.
Theo Yan Forster, PTPM la m6t md hinh  C4c tai nguyén nay duoc cp phat va thu
di¢n toan phan tan c6 tinh co gian I6n ma  hoi mot cach tu dong theo su thay dbi nhu
huéng theo co gian vé mat kinh t€, 1a noi  ¢iy cua timg khach hang. Dé viée sir dung
chura ‘céc sac manh tinh toan, kho luu trlr,  t3i nguyén c6 thé mang lai hiéu qua cao
cac nén tang va cac dich vu dugc truc quan,  phit, hé thdng DTPM IaaS can dén mot 16p
ao héa va co gietm linh dong, s€ dugc phan  quan trj dong vai tro nhu mét trung tim didu
phoi theo nhu cau cho cac nguoi dung bén  khién dé quan ly viée st dung tai nguyén
ngoai thong qua Internet[1]. Cac md hinh  trong toan bo hé théng. Hién nay c6 mot sb
dich vu trong DPTDM gom: (i) dich vu phan  gjai phap DPTPM IaaS sau [3]:
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— Amazon AWS: cho thué moét hay
nhiéu may ao trén Amazon EC2 [4], thué
khong gian luu trir trén Amazon S3. Nguoi
dung chi can thé tin dung (Credit Card, hay
Master Card) c6 kha nang thanh toan qua
mang 1a c6 thé ding ky tai khoan trén
Amazon AWS.

— Nimbus [5]: cung cdp mdi trudng
Workspace cho phép tao va thuc thi céac
mady 4o trén cum cac may tinh thuec.
Nimbus st dung mot s6 dich vu ctia Globus
Toolkit nhur GridFTP dé di chuyén cac anh
(Image) ciia cac mdy 4o dén may tinh thuc
dé thyc thi.

— Ecalyptus [6]: cho phép tao va quan
tri cac ddm may riéng véi cac tinh nang co
dan va c6 thé mo rong. Pam may tao ra boi
Eucalyptus cho phép nguoi dung tao, quan
1y va két thiic vong doi cac image ctia may
do thong qua cong cu (nhu Euca2ools)
twong ty nhu cong cu Amazon EC2 va
Amazon S3 APIs. Cac thanh phin cua
Eucalyptus dugc thiét ké va thyc thi nhu
cac dich vu web, vi thé mdi dich vu c6 mot
giao dién WSDL.

— OpenStack [7]: 1a nén ting DPTPM
ngudn mé dugce phat trién boi sy hop tac
gitta RackSpace va NASA. Uu diém chinh
cua OpenStack so véi Eucalyptus 1a no
dugc t6i wu héa cho viéc cung cip ddm
may coéng cong va hd trg sy trién khai s6
lugng 16n cac dam may riéng. Trong mo
hinh ddm may riéng, co sé ha ting va cac
dich vu dugc xay dung dé phuc vu cho mot
t6 chirc duy nhat. Piéu nay gitp cho t6
chic ¢6 thé tu kiém soat tdi da vé cac
ngudn tai nguyén, dir lidu, chat luong dich
vu va co ché bao mat. To chire ty xdy dung
va quan 1y co so ha ting va cac ung dung
dugc trién khai trén dam may dién toan
riéng cua ho. Mat khéac, dam bao duogc van
dé bao mat thong tin doanh nghiép.
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Viéc quan ly tai nguyén trén moi
truong DTPM laaS con phu thudc nhu
cau, muc dich quan 1y va pham vi ap
dung cua tirng don vi, tung td chire. Doi
vol viée xay dung mot hé quan tri tai
nguyén tap trung cho BPTPM IlaaS phuc
vu cho mdt phong thi nghiém cua mdt
truong dai hoc hién nay chua c6 mot giai
phép cu thé, c6 gia ca hop 1y, co thé can
thiép ma nguén dé phuc vu viéc tinh
chinh chién lwgc/thuat toan quan 1y, sir
dung tai nguyén. Chinh vi vay, ching to1
dé xuat giai phap xay dung giai hé quan
tri tdi nguyén tp trung trén ngudén mo
cho PTPM IaaS. Giai phap bao gdom: (i)
Tang vat 1y: gém ha ting mang, cic may
chi vat 1y dugc trién khai cong nghé ao
héa may chii dé cung cap may ao; (ii)
Tang quan 4o hoa ly tap trung: s& quan ly
tap trung cac tai nguyén vat ly, tai nguyén
40, diéu phdi yéu ciu ngudi ding tir tang
giao dién PTPM thong qua thanh phan
lap lich; (iii) Tang giao dién DTHM: cung
cap giao dién web dé nguoi dung thao tac
cac chirc ning cua hé théng. Chung toi
hién thuc giai phap trén dwa vao ngudn
m¢  XenServer, OpenNebula, Web
Servcice, MySQL dé kiém ching céc
chirc ning hoat dong nhu da thiét ké.

2. QUAN LY TAI NGUYEN TAP TRUNG
CHO PIEN TOAN PAM MAY IAAS

2.1. Cong nghé ao hda may chua

Cong nghé ao hoa may chii nham khai
thac triét dé kha ning lam viéc cua cic
phan cimg trong mot hé thong may cha. Y
tuong ctia a0 héa may chu 1a tao ra nhiéu
may 40 trén mot may cha vat 1y, mdi may
4o ciing dugc cap phat tai nguyén phan
cung nhu may that voi RAM, CPU, card
mang, R cung, hé diéu hanh va cac ung
dung riéng [8].
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Hinh 1. Kién triic cong nghé do héa may chii
ePhin cung vat 1y: bao gdm thiét bi
nhap xuat, thiét bi luu trit, bd vi xu 1y...
eBy giam siat mdy do (Virtual
Machine Monitor — VMM): cung cip cho
may 4o tat ca cac dich vu cua hé théng
phan cimg bao gém BIOS ao, thiét bi ao,
quan 1y bd nhé éo.

e Cac may ao: s dung tai nguyén do
VMM quan ly.

eHé diéu hanh khach: thyc thi trén
nén cac may o nay.

e Ung dung: thuc thi trén hé diéu hanh
khach.

2.2. Quan ly tai nguyén tap trung
trong PTDPM laaS

Quan 1y tai nguyén trong moi truong
DTPM laaS bao gém quan Iy cac tai
nguyén vat 1y va quan ly céc tai nguyén
a0 hoa. Bé viéc sir dung tai nguyén ao co
thé mang lai hiéu qua cao nhét, hé thong
DTPM laaS can dén mot 16p quan tri
dong vai trdo nhu mot trung tim diéu
khién dé quan 1y viéc st dung tai nguyén
trong toan by hé théng.

Lép quan tri can c6 cac thanh phan va
y&u cau co ban sau:

e Tu dong hoa: Cho phép tu dong hoda
viéc cép phat, cai dit, thu hoi tai nguyén
theo yéu cau. Hé thdng ciing cho phép dit
trude tai nguyén s€ st dung trong tuong
lai. O mirc cao hon 14 ¢6 kha ning tu diéu

63

2015

chinh dwa trén nhitng phan héi tir cong cu
giam sat.

eCéng thong tin nguoi dung: Céng
thong tin ndy cho phép ngudi ding c6 thé tu
yéu cdu tai nguyén. Nguoi dung ciing c6 thé
quan ly céc tai nguyén ctia minh nhu: thém,
bt may chu, gia han st dung tai nguyén.

e Theo doi mirc d6 s dung tai nguyén:
Céc thong tin theo doi nay s€ gitip nguoi
quan tri ¢6 thé nhanh chong dua ra cac diéu
chinh can thiét dé hé théng dap g duoc cac
yéu cau tinh toan. Thong tin theo ddi nay
cling gitp cho viéc 1én ké hoach ting thém
tai nguyén mot cach hop 1y.

2.3. Céc giai phap quan ly tai nguyén
trén PTPM laaS

M6 hinh quén ly tai nguyén DTPM
laaS théng qua phan mém Grid Midleware.
[9]. Chung t6i xay dung kién trac két hop
gitta phan mém mi nguon mo dam may
dién toan Eucalyptus voi phdn mém trung
gian luo1 DIET, sit dung Eucalyptus nhu 1a
ngudn tai nguyén cua DIET-Solve. Kién
tric bao gom hai phin DIET-Solve va
Eucalyptus:

e DIET-Solve bao gém 3 thanh phan
Ung dung khach hang (Client application)
yéu cau dich vu; SED (Server Daemon)
hoat dong nhu mdt nha cung cép dich vuy;
Cac Agent 1am nhiém vu bat tay giita hai
thanh phén trén, dinh vi dich vu.

e Eucalyptus bao gdom 3 thanh phan: Bo
diéu khién dam may dién toan (CLC) lam
nhiém vu bét tay va tiép nhan yéu ciu tir
bén ngoai; BO diéu khién cum may chu
(CC); Bo diéu khién may chu vat 1y (NC)
cap phat cac tai nguyén ao. Trong kién trac
nay SED Cloud déng vai trd cau ndi giita
DIET-Sovle va Eucalyptus, chuyén tiép
yéu cdu va tiép nhan phan hoi, xur 1y va
thuc hién thong tin tir Eucalyptus thong qua
cac ham SOAP API.
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Hinh 2. Kién tric DIET-Solve va Eucalyptus [9]

M6 hinh quan ly tai nguyén cua
OpenNebula [10]. OpenNebula 1a nén tang
DTPM cung cip kha ning quan tri sd
luong 16n tai nguyén 4o hoa. OpenNebula
cho phép tao va cau hinh may 4o giéng nhu
mot may vat 1y két nbi vao hé théng. Diém
khac biét gittra Open Nebula va Amazon
EC2 (va mot sé nha cung cédp ddm may
cong cong khac) ¢ mot diém duy nhat
Amazon EC2 la dich vu cong cong. Giao
dién a0 hoa OpenNebula cung cdp cho
nguoi dung va quan tri vién nhiing chirc
nang 4o hoa, mang 4o, tao anh va tinh
chinh tai nguyén vat li, quan ly, giam sat va
thong ké.

Cloud API ] H
(web) Service Service

=

Image
Repositories
(Storage)

Network

sl

Hinh 3. M6 hinh PTPM ciia OpenNebula[10]
Dich vu duogc luu trir trong may 4o, va
sau do giri, giam sat va kiém soat trong
dam may bang cach st dung giao dién co
s& ha tang 4o:

=)
ysncal Infrastructure
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¢ Giao dién dong I¢nh.

e XML-RPC API.

e Libvirt API.

OpenNebula thyuc hién céc chirc nang:

¢ Quan ly cac mang 4o.

e Tao may 4o, may 4o dugc thém vao
co s¢ dir lidu.

o Trién khai cic mdy 4o, trién khai theo
chinh sach phan b, 1én lich va quyét dinh
noi dé thuc thi cac may ao.

¢ Quan 1y cac may 4o dang chay tur khi
may 4o bat dau khoi dong, dinh ky giam sat
trang thai va kha nang tiéu thu cua may 4o,
va c6 thé tit may, dinh chi, ding lai hodc di
chuyén may ao sang may chu khac.

e¢Quan ly hinh anh cua cidc may 4do.
Trude khi thyc thi, hinh anh cia may do
dugc chuyén giao dé luu trir. Sau khi thyuc
thi, hinh anh cua may 4o co thé duoc sao
chép tro lai kho.

OpenNebula dugce chia thanh 3 16p

e Tools: cac cong cu quan ly dugc phat
trién dua trén cac giao dién cung cép boi
OpenNebula Core

eCore: thanh phan chinh kiém soat
may 4o, luu trir, mang 4o va may chu vat 1y

e Drivers: bao gém céc plugin dé két
ndi cac cong nghé 4o hoa, luu trit va kiém
soat khac nhau, cling nhu tich hop dich vu
dam may vao core

2.4. Panh gia

e Cac nghién ciru lién quan vé van quan
ly tai nguyén trén moéi truong DPTPM IlaaS
dua ra nhitng mé hinh quan ly chung hoac
dua vao muc dich va pham vi 4p dung.

e Mot s6 nha cung cdp dich vu hay
nhitng phin mém mi ngudén mo chi dua ra
nhiing cong cu quan ly tai nguyén & muc
do gidm sat, hoac 1ap lich theo nhirng nhu
cau chung,
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e Vigc quan 1y tai nguyén trén moi
truong DTPM con phu thugc nhu cAu, muc
dich quan ly va pham vi ap dung cua tung
don vi, timg t6 chtc. Di véi cac don vi, dé
xay dung vu dich vu DPTbM, can chu trong
vao tién trinh hoat dong cua ting don vi, tu
d6 dua ra giai phap cong nghé dua trén mo
hinh hién c6 va can phai trai nghi¢m thyc té,
chir khong don thuan bo tién mua cac giai
phap dich vu BPTPM. Mdt m6 hinh DPTbM
[aaS ap dung cho phong thi nghiém/thuc
nghiém doi hoi chi phi dau tu thap, co thé tiy
bién/can thiép vao cac thuit toan diéu phdi tai
nguyén 1a yéu cau khong thé thiéu
3. PE XUAT MO HINH QUAN TRI TAI
NGUYEN TAP TRUNG CHO PIEN TOAN
DAM MAY TAAS

Trong phan nay ching t6i trinh bay mo
hinh quan ly tai nguyén tip trung cho
DTDM Iaa$S d¢ xuat. M6 hinh dugc thiét ké
theo ba tang: (i) Tang vat ly; (ii) Tang quan
ly tap trung; (iii) Tang giao dién DTPM.
Tiép theo chiing t6i trinh bay phan quan ly
tai nguyén gom hai tién trinh chinh 1a: tién
trinh cdp phat tai nguyén 4o va tién trinh
gidm sat tai nguyén.[11]

3.1. Kién trac hé thong

Viéc quan 1y tai nguyén trén mai truong
DTPM IaaS phu thudc nhu cau, muc dich
quan ly va pham vi &p dung cua tung don vi,
timg to chirc. O day, chung t6i s& xdy dung
mot h¢ quan tri tai nguyén DTPM laaS cho
mdt phong thuc hanh/thi nghiém ctia mot
truong Pai hoc. Hién nay cac nganh hoc nhu
cong ngh¢ thong tin, xay dung, dién tir, moi
trudng, kién trac, kinh té,... tai truong Dai
hoc doi hoi phai co hé thong méy tinh ¢6 cau
hinh ¢t manh dé dép tmg nhu cau thyc thi
c4c phan mém chuyén dung, phin mém gia
1ap hd trg hoc tip chuyén nganh. Dé déap tmg
nhu cau dé, can xay dung mot hé quan tri tai
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nguyén dé quan 1y va cdp phat tai nguyén
tinh toan cho cac don vi mot cach hop 1y; tiét
kiém duoc chi phi dau tu ban dau, chi phi
quan 1y hé thong; tan dung triét dé tai nguyén
hé théng. Do vdy, ching toi dé xuat md hinh
quan ly tai nguyén tap trung cho PTBM IaaS
nhu sau:

[ Giao dién dién toan dam may ]

(B(p giam sa't]
Quan tai nguyén ly tap trung

VMM VMM
B§ giam sat may ao B0 giam sat may ao

May vatly ) " May vat Iy
Tang vat ly
laaS

Co so div
liéu

B9 quan ly
tai nguyén

B Iap lich

Hinh 4. Kién triic qudn Iy tai nguyén tdp trung
cho DTDM laaS

Trong hinh 4 gdm cic tang sau:

Tang vt ly: May vay 1y 1a noi trién
khai may 4o. SO luong may 4o duge trién
khai trén tung may vat ly tuy thudc vao
cong nghé 4o hoa va cong suat cua timg
may vat ly. May vat 1y s€ dugc quan ly theo
tung cum. Tuy theo hé théng mang vat ly,
16p mang, IP ctia may vat 1y ta s€ quan ly
theo nhidu cym khac nhau. Hé théng cho
phép thém/giam bdt may vat ly vao hé
thong. DPiéu nay giup cho kha ning mo
rong hodc thu hep hé théng, thé hién sy linh
hoat cuia DPTPM IaaS.

o E\j 5080

May vat Iy

Hinh 5. Cum mdy vdt 1y trién khai may do.
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Hé théng ciing cung cip kha ning
giam sat cac may chu vat 1y dé theo doi
moi hoat dong ctia no thong qua bo giam
sat. Qua d6 co thé theo ddi duogc cac
théng tin vé trang thai hoat dong, ning
lgc hoat dong, murc do trién khai cac may
a0 trén no va hi¢n tai c6 bao nhiéu may
do dang hoat dong trén no.

Tang qudn tai nguyén tdp trung:
Pay 1a phan hé thong quan 1y tip trung
may vat ly, mang 4o, quan ly vong doi
hoat dong cia may 4o bao gdm cac phan:
bo 1ap lich, bd quan ly tai nguyén, bd
giam sat va co so dir lieu. Cung cép kha
nang lap lich hoat dong cuia may ao theo
céc chinh sach cin bang tai, khdi lugng
cong viéc, kha nang dap ung cua cac may
vat 1y. Cung cép cac giao dién lap trinh
(API) dé phat trién giao dién web cho
ngudi ding dau cudi. Viéc quan ly tai
nguyén trong DPTPM IaaS bao gom hai
tién trinh chinh 1a: tién trinh cdp phat tai
nguyén ao va giam sat tai nguyén (bao
gdm tai nguyén 4o va tai nguyén vat 1y).

Ting giao dién PTPM: Pay la giao
dién Web cung cap cho ngudi dung kha
ning quan ly may ao, cung cip cho nha
cung cap dich vu kha ning quan 1y hé
thong tap trung ca hé thdng may chu vat 1y,
may 4o, mang do0. Pugc hién thuc dua trén
cong nghé dich vu web.

3.2. Tién trinh cAp phat tai nguyén o0

Céc budc cip phat may ao:

— Yéu cau cdp phat mdy do. Nguoi
ding giri yéu cAu may ao théng qua giao
dién PTbM.

— Tim mady vt Iy phit hop véi yéu cau
nguwoi ding. Luc nay hé théng quan 1y tap
trung s& phan tich cdu hinh cia may 4o theo
yéu cau nguoi dung, dua trén cau hinh nay tim
mot may vat 1y thich hop dé chira may ao.
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— Trién khai mdy do trén may vt Iy da
dwge chon. Thanh phan quan 1y tap trung
s& glri yéu cau xudng bd giam sat may ao
(VMM) trén may vat ly da duoc chon.
Thong qua b6 VMM nay may ao s€ dugc
tao ra va c6 kha nang thyc thi trén may vat
1y da dugc chon.

— Ldp lich thyc thi may ao. B 1ap lich
s€& dam nhan vi¢c 1ap lich thyc thi may do
theo yéu cau cua ngudi ding. Co mét sb
chién luoc 1ap lich nhu: dat chd (advance-
reservation), tirc thoi (Immediate), ...

— Cap phdt may do cho nguoi ding.
Nguoi dung sé thao tac diéu khién may ao
thong qua giao dién web hodc co thé diéu
khién tir xa thong qua IP ctia mdy ao.

Ngudi dung gii Tim mdy chi vitly
yéu cau cap phat phu hop véi yéu cau
may a0 ngudi dung
CAp phat méy o : (’u} thor{g b'i.o
TR N— thém may vit
cho ngudi dung 1§ S
Y
)
Lap lich thye thi Lrity k)
7 may #o lén
may do Rl
p mdy vat ly

Hinh 6. So do6 khoi cdp phdt may do

3.3. Tién trinh giam sat tai nguyén

Giam sat tai nguyén la mot cong cu
quan trong dung dé diéu khién va quan ly
toan bd co s ha ting. N6 cung cip thong
tin dé hd tro ra quyét dinh trong tién trinh
cap phét tai nguyén dong thoi no ciing thu
thdp trang thai hoat dong cua toan bd tai
nguyén cia hé thong dé kip thoi giai quyét
khi ¢6 13i xay ra. O day tién trinh giam sat
duoc phan ra hai cap: giam sat & mdy vat
1y, giam sat & tAng quan 1y tap trung.

Giam sat ¢ may vdr Iy: O tang nay bod
giam sat tap trung tinh trang hoat dong cua
may 4o trén mdy vat 1y néu 15i xay ra s& gui
yéu cau diéu chinh lap lich va di trd may 4o
t6i may vat 1y san sang Khéc.
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Thong bio tinh

Giam sat i -
% As 2 Y- trang khong san
may vat ly 3 -
o cia may vat ly
N
v
Tiép tuc cAp phat Di tri
may a0 may o

Hinh 7. So do khéi gidm sdt may vt Iy

Giam sat ¢ tang qudn Iy tdp trung:
Giam sat viéc str dung tai nguyén da duoc
cap phat, tir d6 dua ra chién lugc t6i wu hoa
viéc str dung tai nguyén. Kiém tra xem li¢u
viéc phan bd cic mdy 4o trén cic may vat
1y d3 dugc can bang hay chua, néu chua co
thé tién hanh cin bang lai viéc phan bé may
do trén may vat ly.

Thuye thi cin
bang tai tai
nguyén

Giam sat viée sir
dung tai nguyén

sir dung can

Tiép tuc
cung cip
tai nguyén

Hinh 8. So' do khoi gidm sdt sir dung tai
nguyén.

*

Mo hinh quan ly tai nguyén tap trung
cho BDTBM laaS sé€ dem lai hiéu qua cho
viéc st dung tai nguyén. Viéc cp phat va
giam sat tai nguyén s& dé dang, thuan tién
hon thong qua giao dién truc quan danh
cho nguoi sir dung. Thanh phan lap lich
s& gitp hé thong t6i wu hoa viéc chia sé
tai nguyén cua cac may chu vat ly. Bén
canh d6, kién truc nay con cho phép mé
rong hay thu hep hé théng bang céach
thém hoac bt may vat ly. Tuy nhién, cac
giao dién (interface) dé trao doi thong tin
giita cac ting can phai dugc chuan héa dé
c6 thé tich hop véi cac hé thong PTPM
laaS khac.
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4. THUC NGHIEM VA KET QUA

Dua trén kién triic hé quan trj tai nguyén
tap trung cho DTPM IaaS ¢ phan IIl. Tir d6
chung t6i cai dat cac chirc nang co ban cho
mot hé quan trj tai nguyén tip trung goém:
quan ly may chu vat ly, quan ly may do, quan
ly goi dich vu, quan Iy mang 4o dé kiém
chung tinh kha dung cua giai phap. Ching toi
hién thyc giai phap trén dya vao ngudn mé
XenServer, OpenNebula, Web Servcice,
MySQL dé kiém chimg cac chirc ning hoat
dong nhu da thiét ké.

4.1. So d6 trién khai h¢ thong

Chung t6i trién khai thuc nghiém trén
thuc té gom 3 may chu véi so d6 sau:

1 ["server1 | I

APACHE TOMCAT

(mysaL)

[ Bo lap ||ch Cor so& dir Iiéu

OPENNEBULA THIN SERVER

B quan |Y va giam sat tai nguyén Giao dién dién toén dam may

n Iy tai nguyén tap trung

)
i
L 2
=,
ay vat ly May vat ly
Téng vat Iy
Hinh 9. So do trién khai hé thong
Heé thdng gdm ba loai may chu: May

chi1 1: chtra thanh phan giao dién PTPM,
dugc thuc thi trén hai cong nghé: Thin
Server; Apache tomcat. Chira thanh phan
quan 1y tai nguyén tip trung gom:
OpenNebula [12]- b quan 1y va giam sat
tai nguyén, hé quan tri co so dir li€u
MySQL, Haizea [13] — b0 lap lich. May
chu 2: 1a may vat 1y da cai dat trinh a0 hoa
Xen[8] Server. May chu 3: 1a may vat ly da
cai dat trinh 4o hoa Xen Server.

C6 thé thém nhiéu may chu vat Iy tdy
vao quy md cua hé thdng 1én hay nho.
Viéc xay dung mé hinh quan ly tai
nguyén tap trung dya trén co so hé thong
OpenNebula c6 dugc nhirng thuan lgi va



Journal of Thu Dau Mot University, N°5 (24) — 2015

giai quyét duoc tit ca cic nhu cau vé
quan ly da néu ¢ trén nhu:

eOpenNebula cho phép trién khai
DTBM theo mé hinh BPTBM riéng (Private
Cloud).

e Day 1a mot hé thong ma ngudn mo sé
thudn tién cho qué trinh trién khai do 1a
giam thiéu chi phi trién khai va kha ning
tiy bién cho hé thong.

e Heé théng tan dung lai toan bo nguén
tai nguyén dang c6 trong toan mang, do la
tai nguyén vé may chu, mang két ndi...ma
khong 1am thay dbi hay loai bo dé dau tu
moi, gay lang phi.

Mic du OpenNebula ciing cung cép
cong cu lap lich co ban nhung khong dap
ung dugc cac yéu cau nang cao vé 1ap lich,
chinh vi thé chung t6i dé xuat tich hop B¢
ldp lich Haizea vao OpenNebula nham giai
quyét kha nang cdp phat tai nguyén theo
thoi gian va muce do tai nguyén thuc thi.

4.2. Két qua hién thwc cac chire ning
co’ ban PTPM laaS

Yéu cau chic ning cua hé théng: hé
quan tri tai nguyén PTPM laaS gom céc
chtrc nang nhu hinh sau:

Quan ly may vgt ly: may vat 1y duoc
phan thanh tung cum theo DataCenter
hoic theo thudc tinh khac dé thuan tién
cho viéc quan Iy va cip phat phat may ao.
Gom cac chte nang sau: Hién thi, thém,
x6a, cap nhat thong tin cum may chu vat
ly; Hién thi, thém, x6a, cap nhat théng
tin, diéu khién tinh trang may cha vat ly;
Théng tin chi tiét tat ca cac may chua vat
ly gdm: ID may vat ly, tén may vat 1y, dia
chi IP, tinh trang CPU, tinh trang b6 nhg
RAM, s6 lugng may ao da trién khai trén
may vat ly, trang thai cua may vat ly trén
hé thdng.
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Ban dang & muc: May Chu Vit Ly
9 [ ~Tomivens | | iohbost  Bsthen: |+ Taochsr || Xéa chaer

Hidnthi| 10 [~] déng

Tk CPU Tilbérhe &

Hién thi 1 aén 10 treng 11 déng 2 Trangsau Cubicing

Hinh 10. Giao dién qudn Iy may chu

Qudn ly may do: Chiic nang quan ly
may 4o gom: Hién thi, thém, xo6a, cap
nhat thong tin, diéu khién trang thai may
40; Théng tin may 4o gém théng tin: ID
may ao, tén nguoi dung s& hirtu may ao
do, tén may ao, trang thai, tinh trang
CPU, tinh trang b6 nhé RAM, dia chi IP,
tén gdbi dich vu, tén may chu chia may
a0, thoi gian tao may ao.

May Ao

Ban dang & muc

(2]

Hiénthi 10 [=] déng Tim kiém:

rires D¢ Noudiding < Ténmiy

.......

i th 1 én 6 wong § dong

Hinh 11. Giao dién quan ly may do.

Quan ly mang do: giup cho nguoi quan
tri dinh nghia ra cac 16p mang ao danh cho
may 40. Quan tri vién cd thé tao tac: Hién thi
thdng tin, thém, x0a, cap nhat théng tin mang
40 moi; Céc thong tin cia mang 40 gom: ma
(ID) mang ao, dia chi IP, dia chi MAC, giao
dién mang dung cho may ao (Brigde).

Ban dang & muc: Mang Ao

<

Hiénthi 10 [~] déng

ID & MNguiding & Tén s Loai

Titca S 98 ° khai? © sécdp ©

Hién thi 1 6én 3 trong 3 déng

Hinh 12. Giao dién quan ly mang do.
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Quan ly géi dich vu: Goi dich vu la
phan dinh nghia may 40, ¢ cic chirc ning:
hién thi théng tin, thém, xoa, cap nhat
thong tin g6i dich vu; g6i dich vu gdm
nhitng thong tin: ID gdbi dich vu, tén goi
dich vu, hé diéu hanh cia may 4o, tinh
trang, théng tin phan ctng cia may 4o (con
goi la template may 40) gdm: tén may 4o,
CPU, MEMORY, diéu hanh cho may 4o,
duong din dén anh (image) ciia may 4o, dia
ctng, thiét bi nhap xuit, chién lugc trién
khai may ao 1én may chu vat ly.

Ban dang & myc: Cac Goi Cwoc

Hidnthi 10 (=] dang

Hiéin thi 1 dén 4 rong 4 déng

Hinh 13. Giao dién quan ly géi dich vu.

4.3. Pinh nghia cau hinh may 4o

Viéc dang ky cdp phat tai nguyén sé
dua trén mot tap tin khuén mau Template —
viéc quan 1y tap tin khuén mau nay duoc
goi la quan ly goéi dich vy, mdt Template 1a
mot dinh nghia cdu hinh may ao. Céc
Template s& dugc thiét ké dé phu hop véi
cac dang a0 hoa khac nhau. Tuy tung loai
cong nghé 4o hoa, mdy chu do hoa dudi
dang XEN, KVM hay VMware ma co
nhitng tham s6 thudc tinh khac nhau.

Du¢i day la mot vi du vé tap tin
Template dinh nghia mot may &o voi
512MB bd nh¢ va 1 CPU, mday 4o nay st
dung Image da tao ra trudc d6 cod tén la
“centos5.img”, thoi gian khoéi dong cuia nd
1a sau mot gid dong hd nita va st dung
trong 10 gio dong hd.
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NAME = VM1
CPU=1

MEMORY = 512

OS =[ KERNEL = "/boot/vmlinuz-2.6.18-194.el5xen",
INITRD = "/ust/soft/on/img/centos5.img"”,
ROOT ="sda",
KERNEL_CMD = "ro xencons=tty"]

NIC = [ NETWORK ="VNO01"]

HAIZEA = [

start ="+01:00:00",

duration="10:00:00",

preemptible = "no",]

4.4. M6 hinh khai thac cum may ao
trong PTPM laaS

DPé kiém chung hé théng, mot cum may
4o dugc sir dung dé trién khai méi trudng
tinh todn song song OpenMPI [14]. Chdng
t6i da trién khai 5 may ao (1 may diéu phdi,
4 may thuc thi) c6 cing ciu hinh trén nén
CentOS 5, cung chung 16p mang va cai dat
moi truong lap trinh song song trén nén
OpenMPI. Sau d6 lam mdt vi du don gian
dé kiém tra moi truong ctia OpenMPI

dy a0 May ao Mayao May ao
5
& g : |
5
- Maya
Miy 4o Mayao Mayao Mayio

Hinh 14. M6 hinh cum may do

5.KET LUAN

M6 hinh quén ly tai nguyén tap trung
cho DTPM Iaa$ d trién khai thuc nghiém
dia trén m3 ngudn md s& tao tién dé cho
cac dich vu tng dung trong mot phong thi
nghiém cua mot trudng dai hoc. C6 thé tan
dung tdi da tai nguyén ciia hé thong. Nguoi
stt dung c6 thé quan 1y hé théng trén giao
dién tryc quan trén nén Web. Céc chirc
ning da duoc hién thyc gdm: quan 1y mang
40, quan ly may vat 1y, quan ly goi dich vu,
quan ly may do.

SSH, VNC, Web

[Ngwoi dung Xa
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CONSTRUCTION OF A CENTRALIZED RESOURCE MANAGEMENT SYSTEM
FOR IAAS CLOUD COMPUTING

Bui Thanh Khiet — Nguyen Xuan Dung
Thu Dau Mot University

ASBTRACT

Cloud computing offers the possibility to utilize resources and full use of system capacity in
a flexible manner from time to time for each user request. The service of Infrastructure as a
Server - laaS cloud computing provides the users network infrastructure, servers, Central
Processing Unit (CPU), memory, storage space and other computing resources as a virtual
machine - which is considered virtual resources. In cloud computing, the virtual machine is
allocated and recovered according to changing needs of each user. To manage and share
resources effectively, it requires a management method for such physical and virtual resources.
In this study, we propose a resource management solution for laaS cloud computing, consisting
of the following layers: (i) The physical layer: includes physical network infrastructure and
servers deployed under the server virtualization technology to provide for virtual machinery;
(i1) The centralized management layer will centrally manage the physical and virtual resources,
coordinating user requests from the cloud computing interface layer through the scheduling
component; (iii) The cloud computing interface layer provides the users with a web interface to
manipulate the system's functions. Next, we realize the mentioned-above solution based on
open source codes and install basic functions for a centralized resource management system,
including: physical server management, virtual machine management, service package
management, and virtual network management to verify the availability of the solution.
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