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TOM TAT
Muc tiéu cia di trii mdy do (VM) chii yéu dé quan Iy tai nguyén dong va tiét kiém dién
nang tiéu thu tai cac trung tam dir liéu dién toan dam may. Qua trinh di tru nay co thé chia
thanh hai giai doan: giai dogn dwa ra quyét dinh di tru va giai dogn thuc hién di tru. Giai doan
dwa ra quyet dinh di triu bao gom xdc dinh diéu kién va nhitng VM nao can thuc hién di tru, di
tru chung toi dau. Trong giai dogn thir hai, giai doan nay ap dung cac ky thudt khac nhau dé
di doi trang thai VM dang hoat dong toi may chu dich. Bai bao nay tap trung di sau phan tich
cac giai thudt ap dung cho giai doan thur nhat, sau do thir nghiém cdc ky thudt trén moi truong
dién toan dam may bang cach su dung cong cu moé phong CloudSim. Thuc nghiém da so sanh
tinh hiéu qua cua cdc ky thuat ra quyét dinh di triu VM cting nhu nhitng han ché cua chung va
dé xuat hwong nghién curu tiép theo.
Tir khéa: May do; Di trii tre tuyén; Pién todn dam mdy (PTPM); Trung tam diF liéu;
CloudSim.

ABSTRACT

Goal of the virtual machine migration are mainly to manage resources and save power
consumption in the data center. The migration process can be divided into two phrases: The
first phase, migration decision making and the second phase, implementation of migration. The
first phase determines what conditions and what virtual machines will need to be migrated and
where they are migrated to. The second phase applies different techniques to move the virtual
machine working state to the destination server. This paper focuses on analysis algorithms ap-
plied to the first stage and then tests techniques on the cloud computing model using CloudSim
simulation tools. Experiments have compared the effectiveness of decision-making techniques
for migrated virtual machine as well as its limitations and propose further research.

Keywords: Virtual Machine; Live Migration; Cloud Computing, DataCenter, CloudSim.

1. GIOITHIEU

Ning luong st dung khi van hanh cidc nhién, viéc t6i wu nang luong str dung 1a mot
trung tim dit liéu trong DTDM 14 rit quan Vér} dé rat kho khin vi cac chuong trinh ¢6
trong. Dién nang tiéu thu cang 16n kéo theo  khoi lugng cong viée thay doi, yéu cau cung
d6 1a thai ra mot luong 16n khi CO2 gay hiéu  cap tai ngl}yén dong. Do’d('), viéc hgp nhat cac
tmg nha kinh, gdy ra van dé vé méi truong VM co thé anh hudng dén hiéu suat.
[3]. Viéc hop nhat cic VM trén cac may chu Ngoai ra, nhitng dich vu trén cic VM
vat Iy riéng r& dang c6 muc tai thap, sau d6  dang qua tdi cling can phai di tri sang nhitng
chuyén cac may chu ranh roi sang trang thai VM c6 ning luc xu Iy 16n hon dé dam bao
ti€u thl;l muc nang luong ’thép s€ gitp nha  chat luong dich vu ma nha cung Cép PTPM
cung cap dich vu DTDM t0i wu viéc str dung  cam két v6i khach hang théng qua cac thoa
tai nguyén va gidm nang lugng tiéu thu. Tuy  thuan dich vu (SLA).



Tap Chi Khoa Hoc Gido Duc Ky Thudt S6 35B (3/2016)
Trwong Dai Hoc Sw Pham Ky Thudt TP. Hé Chi Minh

Viée dua ra quyét dinh dé thyc hién di
tra VM hiéu qua va dam bao hi¢u nang cua hé¢
thong ciing nhu sir dung hiéu quéa nhat cac tai
nguyén cta hé théng 1a muc tiéu cudi cing ma
nha cung cap DPTPM mudn dat tdi. Bai bao
nay s& nghién ctru, tim hiéu cac giai thuat ra
quyét dinh di trG, mot trong nhing giai doan
quan trong cua vi¢c di trit VM trén DTDM,
dang duoc ap dung hi¢n nay.

Bai bao dugc td chirc nhu sau: Phan 2 1a
mdt s6 cong trinh lién quan, phan 3 trinh bay
mot s6 ki thuat ra quyét dinh di tra VM hién
nay, phan 4 13 thyc nghiém, cudi cing la két
luan va hudng nghién ctru tiép theo dugce trinh
bay trong phan 5.

2. CAC CONG TRINH LIEN QUAN

Dé giai quyét cac van dé can bang tai,
béo tri may chu, t6i uu ning luong tiéu thu...
trén moi trudong DPTDM, ching ta cin phai
thuc hién di tra may a0 (VM), dé chuyén mot
VM tor mgt may chu vat ly nay téi mot may
chua vat 1y khac ma khong gay anh huong dén
ngudi dung dau cudi.

VM VM VM

Stepl

\"M\"M\"M.

Step2

Step3

LITT

Stepd

Hinh 1. Minh hoa di tri may do.

Hinh 1 trinh bay qua trinh di trd VM.
Ban ddu c6 3 VM trén may chu vat Iy Node 1
va 1 VM trén may chu vat Iy Node 2. Qua trinh
di tri cho phép VM trén Node 2 chuyén sang
chay trén Node 1 [8].

Ban chat ciia viéc di tri mot VM tir
mdt mady chu nay sang mot may chu khac la
chuyén trang thai dang hoat dong cia VM d6
bao gobm: CPU, RAM, dit liéu trén HDD, két
ndi internet... sang mot VM trén may chu
m&i. Co hai phuong phap c6 thé thuc hién dé
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di trd VM [10]: Phuong phap don gian nhat
la tam ngung VM dang hoat dong, sau do
chuyén dir li€u, trang thai RAM, két ndi sang
VM moéi. Cach nay it dugc dung vi khi tam
ngung hoat dong ciia VM dang chay s€ lam
gian doan dich vu. Phuong phéap tht hai 1a di
tr truc tuyén, VM van hoat dong trong quéa
trinh thuc hién di tr, van c6 mot khoang thoi
gian chét nhung khong dang ké nén hau nhu
khong anh huong dén dich vu. Pay chinh 1a
phuong phép di tra dugc 4p dung trong moi
truong DPTPM.

K¥ thuat di tra trong DPTPM la mét chu
dé duoc rat nhidu nha nghién ctru quan tim
nghién ctru. Anton va cong su [2] dé xuét k¥
thuat di tra va hop nhat VM phuc vu cho tdi uu
nang lugng trong mot trung tam dir ligu. Cac
tac gia da dé xuat cac giai thuat: giai thuat ra
quyét dinh di trG tong quat va giai thuat chon
VM can di tri. Nathuji va cong su [11] dé
xuat giai thuat hgp nhat VM dong dé t6i thiéu
ti€u thu nang lugng trong trung tam dir lidu.
Céc tac gia da khai thac lgi ich nang lugng
dat dugc bang cach hop nhit cac VM st dung
di tri va khi d6 tong tiéu thu ning luong c6
thé dugc giam dang ké. Verna va cong su [2]
m6 hinh bai toan hop nhat VM dong dwa vao
nang luong nhu mot bai toan dong goéi (bin-
packing) va dé xuit phuong phép heuristic dé
t6i thiéu tiéu thu nang lugng cua trung tim di
li¢u, dua vao tinh toan chi phi di trt VM. Zhu
va cong sy [14] nghién ctru bai toan hop nhét
VM va ap dung phuong phap heuristic cho
viéc thiét 1ap ngudng kha dung — UT ctua CPU
c¢b dinh 1a 85% dé xac dinh khi nao mot may
chu bi qua tai. May chu dugc gia su bi qua tai
khi vuot qua ngudng. Ngudng kha dung 85%
duoc dua ra dau tién va diéu chinh bdi Gmach
va cong su [7] dwa vao viéc phan tich vét cua
cac ludng cong viée.

Ts'epoMofolo va cong sy [13] dé xuit
phuong phap dyu doan dua trén viéc phan bo
tai nguyén st dung VM di tra, dua ra giai thuat
chon may chu dich, vira dam bao cac may chu
hoat dong ¢ ngudng chép nhan duogc, vira tan
dung t6i da nang lyc kha dung ciia hé thong.
Anton va cong sy [4] d& xuat hai giai thuat:
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giai thuat lya chon VM di tra theo tiéu chi sé
1an di tra it nhat va lwa chon may dich dé di tra
t6i voi muyc tiéu toi wu hoa nang lugng tiéu thy
ctia hé théng. Christopher va cong su [6] tap
trung vao nghién ctru phuong phép di tra Pre-
copy va cac giai phap dé toi wu phuwong phap
nay. Ngoai ra, con mdt sd cong trinh nghién
ctru khac [1]-[9] cling nghién ctru vé di tra
VM trén moi truong DTPM, dic diém chung
clia cac cong trinh nghién ciru déu nham dat
duge muyc tiéu téi uu hoa nang luong sir dung
trong h¢ théng, hodc 14 khai théc triét dé nang
luc xir Iy cia hé thong.
3. KY THUAT RA QUYET PINH DI

TRU TRONG DTPM

Cong trinh [5] dua ra gidi thuat di tra
téng quat. Do do, giai thuat ra quyét dinh di tra
c6 thé chia thanh bon giai thuat: giai thuat xac
dinh may chu qua tai, gidi thuat xac dinh may
cha duéi tai, giai thuat chon VM can di tra va
giai thuat chon may chi dich dé di tra t6i.
3.1 Thuat toan xac dinh may chi qua tai

Mot may chu trong trung tam dir li¢u
cia DPTPM duogc xem la qua tai, néu muc tiéu
thu CPU cua may chu dé vuot qua mot gia
tri ngudng nao do (ngudng trén — UT). Trong
truong nay, néu khong co su di tri kip thoi,
giam bdt mot hodc mot vai VM chuyén sang
cac may chu co tai nguyén san sang tot hon thi
s& dan dén cac vi pham vé chat lugng dich vu.
Gia tri ngudng trén c6 thé dugce gan cb dinh
hodc tinh toan dong va viéc xac dinh ngudng
khong xem xét & day. Thuat toan xac dinh may
chil qua tai s& c6 dau vao 1a may chu can xem
xét va dau ra 1a gia tri logic xac dinh may chu
c6 qua tai hay khong.
3.2 Thuét todn xac dinh may chu dudi tai

Nguoc lai truong hgp may chu qué tai,

néu CPU tiéu thu ngay tai thoi diém dang xét
thdp hon mot gia tri ngudng (ngudng dudi -
LT), dong thoi, mutc tiéu thu CPU phai 16n
hon 0 tirc 12 may cha van dang hoat dong thi
duogc xem la dudi tai. Thuat toan xac dinh may
chu dudi tai s& c6 dau vao 1a may chu can xem
xét va dau ra 1a gid tri logic xac dinh may chu
c6 dudi tai hay khong.

3.3 Thuét toan chon VM di tra

Cé ba giai thuat thuong dugc st dung
trong vi¢c chon VM di trt l1a: Gidi thuat chon
VM dau tién phu hop, giai thuat chon VM ¢6
thoi gian di tra thap nhat, giai thuat chon VM
di trt sao cho s6 1an di tri 1a nho nhat.

3.3.1 Thuat toan chon VM di tru 1a VM
dAu tién phu hop

Giai thuat s& chon VM dau tién phu hop
dé di trt, sao cho sau khi thuc hién di trt thi
may chu khong con bi qua tai hay dudi tai. Tai
thoi diém dang xét, néu mot VM ¢ mic tiéu
thu CPU la vmmUtil, may chu c6 muc ti€u thu
hUtil dang bi vuogt qua ngudng trén 1a UT thi
VM duge chon néu thoa man diéu kién sau:
(vmUtil > hUtil — UT) va (vmUtil < hUtil —
LT).

3.3.2 Thuéat toan chon VM c6 thoi gian di
tri nhé nhat

Céc yéu td ¢6 thé gay anh huong dén thoi
gian di tra gdm: dir liéu chira trén 6 cimg, trang
thai RAM, trang thai CPU, két ndi internet,
trong d6 dit liéu chua trén 6 cimg can nhiéu
thoi gian dé chép sang may chu dich nhét. Tuy
nhién, trong moéi truong DPTPM su dung cac
cong nghe dé chia sé luu trit nhu SAN, NAS
hay NFS, viéc di tru dit liéu chira trén b cung
cua mdt VM sang mot VM khac don gian chi
can gan lai phan ving dia cimg can di tra cho
VM dich va thay do6i thong tin vé trang thai
ctia CPU. Do d6, thoi gian chuyén dbi két nbi
tir VM ngudn téi VM dich gan nhu 13 bang 0.
Nhu vay, yéu t6 anh huong dén thoi gian di tra
chinh la dung lugng cia trang thai RAM tai
thoi diém di tra thong qua dai lugng thoi gian
ude luong ¢ ¢t = RAM / Bw, trong do: RAM la
dung luong bo nhd RAM ctia VM tai thoi diém
xem x¢&t di tra, Bw 1a bang thong kha dung may
chu.

Thuat toan chon VM di trd sao cho
thoi gian thuc hién 1a nho nhat. Pé dam bao
diéu nay, mdt VM j cuia host i dugc chon di
trti khi thoa man diéu kién sau: RAM(j)/BW, <
RAM(x)/Bw. Trong d6: RAM(j), RAM(x) lan
lugt 1a dung luong bd nhé RAM dang dugc st
dung trén VM j va trén VM bat ky trong host
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i; Bw, : bang thong kha dung cta host i.
3.3.3 Thuét toan chon VM di trii véi s6 1an

di trid nhé nhat

Giai thuat [4] chon VM di trt ¢6 s6 1an di
tra nho nhét sap xép danh sach VM theo thit tu
giam dan muc str dung CPU. Sau d6 tim kiém
trong danh sach cac VM mot VM t6t nhat dé di
tra. VM tbt nhat & day duoc danh gia trén hai
tiéu chi, mot 1a duwa may chi vé dudi ngudng
qua tai, hai 1a mac st dung CPU cua may chu
sau khi thyc hién di tri cang gan ngudng trén
cang t6t. Néu khong tim duoc mot VM dé dua
may chii vé& dudi ngudng qua tai, giai thuat s&
chon mot VM ¢6 muc tiéu thu CPU 1én nhét
dua vao trong danh sach VM can di tra. Giai
thuat s& két thuc khi mirc hoat dong ctia may
cha vé dudi ngudng qua tai UT. Trong trudng
hop sau khi chon dugc mdt hodc mot vai VM
dé di tra di, néu muc st dung CPU vé dudi
ngudng L7 thi sé tiép tuc chon cac VM con lai
dé di tra.
3.4 Thuat toan chon may chu dich

Sau khi xac dinh dugc danh sach VM
can di tra, cong viée tiép theo ctia viée ra quyét
dinh di tra, 1a tim trong danh sach may chu
hién tai cua trung tam dir li€éu nhiing méy chu
phu hop dé di tra VM téi. Viéc Iya chon may
cht phu hop c6 thé xem nhu mot bai toan dong
g6i v6i kich thudc cua goi dd va sirc chira cua
tui l1a khac nhau. Céc ti€u chi danh gia thong
thuong gém: dya theo CPU kha dung con lai,
dua vao muc tiéu thu CPU, va dua vao muc
tiéu thu nang lugng. Céc giai thuat tuong ting
v6i ba ti€u chi danh gia nay nhu sau:
3.4.1 Thuat toan chon may chi c6 dung

lwong CPU sin sang tot nhat

Tai mgt may chu dugc xét ¢6 hai ngudong
tieu thu CPU 1a L7, UT, muc st dung CPU tai
thoi diém hién tai 1a currentUtil va muc sir
dung CPU sau khi thém VM di trt téi 1a af
terUtil. May chu dugc chon tir danh sach may
chu cua trung tam dir li¢u 1a may chu thoa hai
diéu kién: (afterUtil < UT) va (UT — afterUtil)
1a nho nhat.

Giai thuat chon may chu c6 CPU san
sang tot nhat [13], dau vao cua giai thuat 1a
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mot danh sach VM can di tra duoc sip xép
theo tht ty giam dan cua muic do st dung
CPU hién tai cua chung. Danh sdch may chu
cling duoc sap xép theo thtr ty giam dan theo
CPU cta may chi. Véi mdi VM can di tra, 1an
luot xét timg may chu dé tim ra may chi niao
sau khi cdp phat tai nguyén cho VM dang xét
thi c6 muc kha dung CPU con lai 1a thép nhét.
Thuat toan két thic khi xét hét danh sach VM
can di tra.
3.4.2 Thuat toan chon may chi c6 mirc sir

dung CPU t6t nhat

Thuat toan chon may chu dich theo murc
su dung CPU tdt nhat tuong tu voi thudt toan
chon theo dung lwong CPU sin sang t6t nht,
chi khac 1a danh sach may chii ¢ dau vao la
khong can sip xép va mirc str dung CPU cua
may chi sau khi cip phat cho VM 13 nho nhét
trong cac ung ctr vién dugc xét.
3.4.3 Thuéat toan chon may chu c6 mirc sir

dung ning luong tot nhit

Gidi thuat chon may chu c6 muc su
dung ning luong tot nhat [2]-[4], dau vao cua
giai thuat 1a mdt danh sach cac may chu trong
trung tdm dir liéu, mét danh sach cic VM
can di tra. Thuat toan thuc hién sép Xép danh
sach VM giam dan theo mirc sir dung CPU.
Véi mdi VM dang xét, tim xem trong danh
sdch may chu thda man céc ti€u chi: Co du tai
nguyén cho VM, nang luong tiéu thy ciia may
chu sau khi di trG phai 12 nho nhit trong cac
g cir vién phu hop diéu kién mat.
4. THUC NGHIEM
4.1 Thiét 1ap méi trwdong thwe nghiém

Trong phan nay, chiing t6i tién hanh cai
dat cac thuat toan dugc trinh bay trong phan
3 trén moi truong DTPM khong dong nhat
bang cach sir dung cong cu md phong dién
todn ddm may CloudSim [12].

Pé danh gia, so sanh céc thuat toan,
chung t6i sir dung ba kich ban mé phong sau:

Kich ban m6 phong 1 thuc hién md
phong 2 cap gidi thuat:

Cap 1: Chon VM sao cho s6 1an di tra 1 it
nhit va Chon may chui c6 d6 kha dung tot nhat.
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Cap 2: Chon VM c6 thoi gian di tra
ngan nhit va Chon may chu c6 d6 kha dung
tot nhat.

Kich ban m6é phdéng 2 thuc hién mod
phong 2 cap giai thuat:

Cip 1: Chon VM dau tién phu hop va
Chon may chu c¢6 muic kha dung CPU tdt nhat.

Cip 2: Chon VM dau tién phu hop va
Chon may chii ¢c6 muc sir dung CPU nho nhat.

Kich ban mé phdéng 3 thuc hién mo
phong 2 cép gidi thuat:

Cap 1: Chon VM c6 thoi gian di tra nho
nhit va Chon may chii c6 mirc kha dung CPU
tot nhat.

Cidp 2: Chon VM dau tién pht hop va
Chon may chii c6 muc kha dung CPU t6t nht.

Moi truong mo phdng c6 mdt trung tam
dir liéu voi cac diac diém nhu bang 1:

Bing 1. Thong tin vé trung tam dir liéu

H¢é diéu hanh Linux
Kién triic X86
VMM Xen
Mui gio 7
Ditra VM Cho phép
Chi phi str dung hé thong 3
/ moi giay
Chi phi sir dung 1 don vi 0.05
Ram
Cl~n phi moi don vi luu 0.001
troe
Chi phi st dung bang

A 0
thong

Bing 2. S6 liéu mdy chii trong mé phéng

Loai may | HP Proli- | HP Proliant

chu ant G4 G5

S6 luong 70 40

Host Mips 1860 2660

S6 lugng Pe 2 2

Ram 4Gb 4Gb

Bang thong 10Gbps 10Gbps

HDD 100Tb 100Tb

Trong moéi truong mé phong c6 mot
Broker yéu cau 320 VM, cu thé nhu sau:
Bdng 3. Thong tin VM

Tén VM | Mips | Ram Cl,nnh S0
sach lwgng
Dynamic
Demo 1000 | 1024 1
Workload
) Time
Medium | 900 | 900 Shared 229
. Time
Hight 1200 | 1200 Shared 90

Céac may chu thuc hién chinh sach chia
s¢ Time-Shared Over Subscrlptlon O muc
host (chinh sach nay cho phép cap phat vuot
qua kha nang cua host).

Thong tin vé ciu hinh, sb luong cua cac
may chu va VM trong Bang 2 va Bang 3.

Cac VM déu yéu cau sb lugng 6 climg
cling nhu bang thong la nhu nhau. Cac VM
dugc xem nhu dang chay cac dich vu game,
dich vu tryc tuyén véi théng sé6 Cloudlet:
2500 Mips, OutputFile = InputFile = 300 byte.

Céc ngudong quéa tai va dudi tai su
dung trong chuong trinh mo phong lan luot
la 80% va 20%. Thoi gian m6 phong trong
kich ban Ia 1 ngay = 60 * 24 = 1440 phut.
Khoang thoi gian dé hé thong tién hanh xem
xét viée di tra 1a 350 gidy.

4.2 Két qua thir nghiém

Céc két qua md phong duoc thé hién &
dang d6 thi, duong mau xanh la két qua cua
cap di tra 1, duong mau do6 1a két qua caa cap
di tra 2.

4.2.1 Kich bian mé ph()ng 1

Nham danh gia vé murc d6 hi¢u qua cua
g1a1 thuat chon VM c6 s6 1an di tra it nhét va
g1a1 thuat chon VM c6 thoi gian di tri ngdn
nhét. Két qua cho trong Hinh 2.

Hinh 2 cho thay, cip giai thuat 1 t6t hon
giai thuat 2 & hau hét cac tiéu chi: ning lugng
st dung, s6 lan di tra, sé lugng may chu tit
di trong qué trinh hoat dong cac thong s6 va
mirc do khai thac hé théng thé hién ¢ phan
utilization. Trong cdp gidi thuat 1 s€ chon
nhitng VM ¢6 muc hoat dong cao, thé hién
qua muc su dung CPU cao, nhiing VM nay s¢&
can nhiéu thoi gian dé di tra, c6 thé vi pham
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SLA vi di tra trong truong hop nay s€ cao
hon. Nguoc lai, cap giai thuat 2 chon nhiing
VM c6 thoi gian di tra 1a thip nhat, do vay
han ché cac vi pham vé SLA do di tru giy
nén. Ngoai ra, cdp giai thuat 1 c6 thoi gian
thue hién it hon cdp giai thuat 2. Nhu vay, két
qué thuc nghiém cho thay giai thuat chon VM
¢6 sb 1an di tra it nhat tdt hon giai thuat chon
VM c6 thoi gian di trii ngan nhat vé mat khai
thac hé théng, nhung gy ra nhiéu vi pham vé
SLA hon.

........

Hinh 2. Két qua mé phong kich ban 1
4.2.2 Kich bian mé phéng 2
Nham danh gia mic do hiéu qua cua
giai thuat chon may chu dich theo tiéu chi
murc kha dung thap nhét va muc st dung thap
nhat. Két qua duoc chi ra trong hinh 3.

P

Hinh 3. Két qua mé phong kich ban 2

Trong kich ban nay, thudt toan chon
VM di tri déu st dung phuong phap chon
VM d4u tién phu hop nén néu cdp giai thuat
nao cho két qua tot hon thi theo sy so sanh
tuong d6i, giai thuat chon mdy chu cta cip do
s& t6t hon.

Hinh 3 cho thy cac thong s6 vé mirc
st dung, sb may chu hoat dong, s6 VM di
trii ciia gidi thuat chon may chu c6 do san
sang tot nhat 1a tt hon. Do d6, sé luong
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may chii hoat dong duy tri & muc thap hon
va tai ¢ timg may s& cao hon, trong hau
hét cac giai doan mo phong, lam cho mirc
stt dung tai nguyén cta hé théng cao hon.
Bén canh do, sd may chu hoat dong it hon nén
nang lugng tiéu thu cho may chu thuc hi¢n tac
vu va phan nang luong ding cho hé thong lam
mat cling giam theo. Mtc ti€u thu nang lugong
ciia giai thuat chon may chu c6 d sin sang
t6t nhat thap hon giai thuat chon may chi co
mirc str dung t6t nhat. Vi kich ban mé phong
ndy, giai thuat chon may chu c6 do san sang
t6t nhét con tot hon giai thuat chon may chi
c6 muc st dung tét nhéat vé cac chi sé di tra
VM va sb lan tit may chu.
4.2.3 Kich bian mé phéng 3

Nhim danh gia, so sanh hai giai thuat
chon VM: Chon VM dau tién pht hgp va chon
VM c6 thoi gian di tré tot nhat. Két qua chira
trong Hinh 4.

[-XsXs) Result Simulator on chart

tilization, Number of Host Active, Number of Vm Migration With Time

Number of Vm Migration

Number of Host Active
sHsssouES
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Hinh 4. Két qud mé phéng kich ban 3

Hai giai thuat chon may di tra trong
kich ban 3 ¢6 diém chung 1a khong khai thac
triét dé tai nguyén hé thong.

Két qua cho thay giai thuat chon VM di
tra trong cap 2 t6t hon cap 1 vé cac tiéu chi
tiéu thu nang luong va kha nang khai thac tai
nguyén h¢ thong trong Hinh 4. Viéc tan dung
tai nguyén t6t hon dan toi d& xay ra cac vi
pham ve SLA do qua tai.

Két qua viéc thuc hién mé phong cac
thudt toan ra quyét dinh di tra trén moi trudng
m6 phong DTDM, cho théy, mdi thuat toan
trong quyét dinh di tri c6 diém manh va diém
yéu riéng, c6 su danh d6i giira chat luong dich
vu va murc khai thac tai nguyén hé thong, cu
thé 1a néu chét luong dich vu cang cao thé
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hién qua cac théng s6 vi pham SLA thip thi
muc do khai thac hé théng cang thap. Diéu
nay c6 thé mang lai nhiing loi ich nhat dinh
cho cac nha cung cap dich vu PTPM, d6 la
ho ¢6 thé can ¢t vao nhu cau, dic tinh cua cac
khach hang dé sip xép ho vao nhitng nhém
khac nhau. Nhitng nhoém khach hang c6 yéu
cau vé SLA khong cao, c¢6 thé dp dung céc
thuat toan ra quyét dinh di tri nhu thuat toan
chon VM ¢6 s 1an di tra it nhét, thuat toan
chon may chu c6 ning luong tiéu thu it nhat
dé khai thac toi da hé thdng, dong thoi giam
thiéu ti da chi phi van hanh. Vi nhitng nhém
khach hang c6 mirc do yéu cau vé chat lugng
dich vu khét khe thi nha cung cdp can cén
nhic giita viéc khai thac hé thong, chi phi van
hanh véi chi phi tién phat do vi pham cam két
va uy tin thuong hi¢u khi Iya chon thuat toan
dé ap dung.
5. KET LUAN VA HUONG NGHIEN

CUU TIEP THEO

Bai bao d3 tim hiéu va phan tich mot sd
thuat toan ra quyét dinh di tra hién nay. Thong
qua thuc nghiém, ching ta thay dugc diém
manh va nhirng han ché cua chung trong ting
truong hop cu thé.

Tuy nhién, trong thyc té c6 thé c¢6 nhitng

truong hop sau xay ra, doi hoi ching ta can
tiép tuc nghién ctru va giai quyét, do la:

- Sau mot khoang thoi gian nho tinh tur
thoi diém dang 4p dung thuit toan chon VM
di trd cho may chu qué tai, tdn tai mot hodc
mot vai VM, hoan thanh tac vu ctiia minh va
giai phong tai nguyén, néu phan tai nguyén
nay 16n hon phan dang bi vuot tai ctia may
chu thi may chu s& tré' vé ngudng hoat dong
chép nhan dugc. Viée di tra lac nay 1a khong
can thiét vi:

Viée di tri chua két thuc hodc vira két
thac thi ¢6 mot hodc vai VM hoan thanh tac
vu ciia minh va giai phong tai nguyén, mic st
dung CPU ctia may chu sé tiép tuc giam, tham
chi ¢6 thé thip hon ngudng dudi ctia may chu,
lac nay lai can phai di tra cac VM con lai vira
gdy lang phi tai nguyén, dong thoi ciing lam
giam hiéu ning cia hé thong.

VM dugc chon la nhitng may c6 tdc vu
sdp hoan thanh, viéc di tra cac VM nay s& gitp
may chu dang qué tai vé ngudng hoat dong
chép nhan dugc. Tuy nhién, sau khi tiéu tdn tai
nguyén hé théng dé di tra t6i may chu khac,
chi hoat dong trong mot thoi gian ngan va giai
phong tai nguyén sau khi hoan thanh tac vu, thi
10 rang viée di tra la khong hi¢u qua.
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