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Tém tit: Viéc cung cap tinh ning diéu chinh tai
nguyén ty dong (auto scaling) trén ha tang IaaS ciia nha
cung cép dich vu dién toan dam may d gitip thué bao tranh
duoc tinh trang suy thodi dich vu va tiét kiém chi phi. Cung
v6i d6 12 su xuat hién cc thuat toan auto scaling dé tu dong
hoéa viée cung mg ciing nhu thu hdi tai nguyén mot cach
kip thoi. Phuong phap auto scaling dua vao luat dbi sanh
gi4 tri tham sé hién hanh véi ngudng dugc sir dung phd
bién trong méi trudong cong nghiép. Tinh hidu qua cua auto
scaling dang nay tiy thudc vao cach chon tham sd. Trong
bai bao nay dé xuét sur dung tham s6 chét luong dich vu
thay cho céch dung tham sé muc do sir dung CPU dang
ding pho bién hién nay. Bai bo ciing dua ra mé hinh danh
gia tinh hiéu qua cua auto scaling dang nay va dya vao do
dé kiém tra tinh hiéu qua ctia phuwong phap. M6 hinh da
duogc cai dat va da xac dinh dugc tinh hiéu qua theo cach
chon cac tham s6 dich vu.

Tirkhoa: dién toan dam may, diéu chinh tai nguyén
tu dong, tham sb chat lwong dich vu, waiting rate.

I. GIOI THIEU

Cong nghé dién toan dam may da tao budc phat trién dot
pha trong linh vuc cong nghé thong tin. Dién toan dam may
dugce xem nhu giai phap dem dén nhiéu dic tinh ndi troi
nhu on-demand self-service, global network access,
distributed resource pooling, scalable, va measured service
[1]. COng nghé nay tao diéu kién cho cic doanh nghiép
giam chi phi d4u tu, giam chi phi van hanh va cho phép cac
nha cung cap dich vu dam may tiép can duoc nhiéu khach
hang hon. That vay, trong thoi glan qua dién toan ddm may
da tré thanh ngudn lyc cung céap dich vu tinh toan vé cung
quan trong cho moi nhu cau tinh toan tir khip moi noi trén
thé gi6i. Ha ting tinh toan tai cic to chirc va doanh nghiép
d3 dan duogc thay thé boi dich vy ha ting cta dién toan dam
may IaaS. Bén canh d6 dién toan dam may con 1a ngudn
cung cip cac dich vu mirc cao vo ciing phong pha va tién
loi nhu PaaS, SaaS, DaaS (Database as a Service), v.v.
Ngay nay khong chi cac to chirc va doanh nghiép ma cac
ca nhan déu co thé 1y ngay nhing dich vu can thiét tir dién
toan dam mAy. T4t ca déu dugc cung cip qua mot mo hinh
thué bao nhu cac hé thong cung cip dién, nude truyén
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thdng. Cac nha cung cip dich vu ddm may ndi tiéng hién
nay nhu Amazon, Google, RackSpace,

Microsoft Azure déu cung cap ddy du cac dich vu noi trén.
Mo rong hon nita, dién toan ddm may da thic déy mot thi
truong kinh doanh va tiéu thu cac dich vu cong nghé thong
t1n day tlem nang va vo cung phong pht. Nhiéu nha cung
cap so cap va thir cap da xuét hién va cac mo hinh kinh
doanh trén dién toan dam may da va dang phat trién khong
ngung.

Ngay tir y tuong ban du dién toan dam mdy cung cp
cong suat tinh toan tuong tu nhu nganh dién luc cung cp
dién ning cho khach hang. Tuy nhién c6 sy khac nhau vé
cach t6 chirc cung cap gitra hai hé théng do dic thu cua
dich vu. Véi hé théng cung tmg dién ning, khéch hang
khong can phai dang ky trudc lugng dién ning tiéu thy,
ding bao nhiéu thi tra by nhiéu. Nhung véi dic thu coa
dich vu tinh toan, thong thudong khach hang s€ dang ky
luong tai nguyén tinh toan can dung va tra chi phi cho
lwong tai nguyén thué bao d6. Piéu nay c6 nghia la cac tai
khoan ngudi ding trén hé thong dich vu dién toan dam may
dugc cdp mot lwong tai nguyén cb dinh va tra chi phi cho
lugng tai nguyén tuong tng. Mot doanh nghiép thué bao
tai nguyén hé théng dam may dé xay dyng nhiing cong
thong tin kinh doanh cta minh can phai tinh toan k¥ ludng
sao cho vira dap tmg tét hoat dong truy cap tir khach hang
cla cong ty va vua tiét kiém chi phi.Tuy nhién luong truy
cap la yéu t6 ngau nhién c6 kha nang thay d6i, vi du tuy
theo mua hay sy kién, nhu hé thong thuong mai dién t
trong mua cao diém, cho nén trén thuc t& néu mot doanh
nghié¢p thué tai nguyén qua du dé du phong cho trudng hop
lugng truy cap ting bat thudng s& lang phi trong phan 16n
thoi gian thué, nhung thué vira du thi s€ bi qué tai trong
nhitng thoi diém tai ting dot bién. Dé khac phuc khé khin
nay, cic nha cung cip dich vu ddm may nhu Amazon,
Azure, Google di cung cép cho khach hang mot giai phap,
cling 1a dich vu dac biét duoc goi 1a dich vu bd sung tai
nguyén ngoai goi thué bao mdt cach tu dong hay dich vu
auto scaling. Dich vu méi nay dugc thyc hién nho vao co
ché auto scaling duogc bd sung vao trong hé thong dam
may. Co ché auto scaling tw dong bd sung tai nguyén vao
g6i thué bao cua khach hang mdt cach tam thoi trong

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 79


mailto:ngson@ptithcm.edu.vn

DIEU CHINH TAI NGUYEN TU BONG DUA VAO THAM SO CHAT LUQNG DICH VU TRONG CLOUD COMPUTING

truong hop hé thong thué bao ctia khach hang bi qua tai do
luong truy cap va nhu cau xir Iy ting dot bién. Co ché nay
cling tw dong thu hdi lugng tai nguyén bd sung khi yéu tb
gay qué tai khong con. Co ché auto scaling khong chi dem
lai 1oi ich cho thué bao ma con tao diéu kién cho nha cung
cép dich vy dién toan dam may tdi da doanh thu khi gia
ting dugc s thué bao va co thé tan dung dugc cac tai
nguyén nhan rdi mot cach linh hoat.

Auto scaling khong chi hiru dung cho hé théng dam may
ding méy 4o, trong hé thong ddm may ding container xuat
hién trong thoi gian gan day, k¥ thuat auto scaling ciing
dong vai tro rat _quan trong. Céc ung dung ddm may dua
trén contamer can duoc cung ung du luong tai nguyén dé
hoat ddng 6 6n dinh duéi cac diéu kién tai khac nhau va auto
scaling di duoc sir dung dé diéu phdi container trong
truong hop nay. Vi dy nhu trong Kubernettes [7], mot ma
ngudn mé dan dyung container ndi tiéng hién nay, ¢ chira
thanh phan autoscaler dé bo sung va thu hdi cac pod dap
(g yéu cau tai nguyén cua cac ing dung theo cac tiéu chi
da dugc dinh trudc.

Chtric nang cuia auto scaling nh|n thoang qua thiy ciing
don glan nhung khi dat ra yeu cau vé tinh hleu qua thi tro
thanh van dé phic tap. Co ché dugc yéu cdu mang tinh tir
dong theo khuynh hudng tu dong hoa hién dai. Co ché can
xac dinh khi nao va bao nhiéu trong viéc bd sung tai
nguyén tam thoi dé hé thdng thué bao cia khach hang
khong bi giam chat luong dich vu do qué tai va ciing chi
bd sung vira du dé tiét kiém chi phi. Mit khéac auto scaling
cling phai xac dinh thoi diém va thu hdi lugng tai nguyén
bd sung mot cach kip thoi dé giam chi phi cho khach hang.
Xac dinh chinh xac thoi diém va luong bd sung trong hé
thong van hanh theo thoi gian thyc 1a didu khong dé dang.
Céc phuong phap auto scaling s& phai c6 cach thirc dé cam
nhan tinh trang ctia hé théng dé dwa ra quyét dinh cung mg
va thu hdi tai nguyén chinh x4c. Quyét dinh cua auto
scaling s& anh huong truc tiép dén téc do dap Gmg cua hé
théng dich vu va hiéu qua sur dung tai nguyén. Su khac biét
gilta cac phuong phéap auto scaling 1a d¢ chinh xac trong
viéc ra quyét dinh va thi hanh trén méi trudng cong nghiép

Céan cu cac phuo’ng phap auto scaling dwoc cong bd tir
trudc dén nay c6 thé xép vao ba dang chinh, dang thir nhat
la auto scaling dua vao cac tham s6 dugc do ludong trén hé
théng theo thoi gian thyc, dang tha hai 1a auto scaling dua
vao cong ngh¢ du bao va dang thur ba la auto scaling dua
vao cong nghé tri thirc. Ung véi dang thir nhét, cac ngudng
gi4 tri duoc thiét 1ap va phuong phéap s& dua ra quyét dinh
trén co s¢ ddi sanh giita gi4 tri hién hanh cua tham s6 va
ngudng theo mot qui tic cho trude, vi thé dang nay ciing
thuong goi 1a rule—based auto scaling [2]. O dang thir hai
dat bai toan auto scaling vao mot mo hinh 1y thuyét hang
doi hay mo hinh 1y thuyét diéu khién (c6 két hop du béao
tai nguyén) va ca mo hinh du bao chudi thoi gian. Dang
thir ba 12 auto scaling dugc dua vao mé hinh (mg dung may
hoc, dung céac k¥ thuat hoc khac nhau nhu hoc giam sat,
hoc khong giam sat, hoc tang cuong. Tuy vay, trong khi
auto scaling dang thur nhit dugc ap dung phd bién trén hé
thong cong nghlep thi dang thtr hai va thir ba van chua c6
nhiéu cong bd vé viée ap dung Mot trong nhung vu diém
clia auto scaling dang thir nhat 1a don gian, dé dang cai dat
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boi khach hang va chi phi thudt toan thap. Van dé con lai
1a tinh hiéu qua ctia phwong phéap chua rd rang va can phai
dugc xem xét ky ludng. Cac phuong phap auto scaling
khéc nhau trong dang mot s& ¢6 cich chon tham s do
ludong khac nhau dé dung trong thuat toan auto scaling.
Tham sb do luong duoc chon phd bién 1a mirc d6 st dung
CPU, mtrc 6 st dung RAM cling duogc goi 1a cac tham sb
do luong mirc thap. Cac tham s do luong mirc cao qua
phép théng ke cling c6 thé duoc dung nhu cudng do tai, s6
luong yéu cau, thoi gian dap tmg dich vu. Trong khuén
kho bai bdo nay trudc hét s& dé xuat mo hinh dé danh gia
tinh hiu qué ctia auto scaling dang thtr nhat, tiép theo dé
xudt sir dung cac tham s6 chat luong dich vy 1a thoi gian
hoan thanh mot yéu cau va ti 1¢ yéu cau khong dugc dép
g, sau ciing s& ap dung mo hinh d4nh gia dé kiém tra tinh
hiéu qua ctuia phuong phéap nay.

Phan tiép theo ctia bai bao s& gdbm c6 cac phan: Phan Il
s€ trinh bay cac giai phap auto scaling theo cach chon tham
s6 khac nhau di dugc cong bd va phuong phap danh gia
tinh hiéu qua cua auto scaling trong cac cong bd khac. Noi
dung ctia phan III 1a md hinh danh gia dugc dé xuat. Phan
IV 14 thuat toan dé cai dat voi tham sb chat lwong dich vu
duoc chon. Thuc nghiém danh gia qua mo phong may tinh
dugc trinh bay trong phan V. Bai bao duoc két thuc véi cac
cac két luan & phan VI.

Il. CAC NGHIEN CUU LIEN QUAN

Trong nd lyc cai tién auto scaling trén AWS cloud
platform, cac tic gia trong [3] dd dé xuét giai phap dung
dai luong do ludng dugc tinh toan trén co s¢ ap dung thong
ké bac q-quantile va mean trén thoi gian thyc thi cac yéu
cau thay cho cach dung do luong mirc sir dung tai nguyén
truyén théng. Phuong phap duoc thuc nghiém trén bo cong
cu ctia SmartBear v6i nhiéu tham s gia st kém theo, danh
gia ciing cho thay chi phi giam so v&i phuong phép sir dung
do luong miic CPU. Tuy nhién viéc mo rong tap tai thu
nghiém can dugce thue hién dé danh gia c6 tinh khach quan
hon.

Thay vi tim tham s diéu khién thay thé cho giai phap
auto scaling, trong cong trinh [4] céac tac gia dé& xut sir
dung mo hinh da muc ngudng bang cach ap dung cic qui
tac linh dong dé didu chinh mirc ngudng déap tmg cac dang
tai khac nhau trén hé thdng. Két qua danh gia cta giai phap
dua trén phan tich ham CDF (cumulative distribution
function) cia thoi gian dap img c6 duoc dya vao cac mau
luu luong khac nhau. Qua d6 ciing ching té tinh hi¢u qua
cua giai phap chon ngudng linh hoat. Tuy nhién, tinh phirc
tap cuia giai phap va chi phi vé qua trinh qua do trong thay
d6i ngudng chua dugc danh gia. Bén canh giai phap dwa
vao do ludong va ngudng, cac dé xuét khac lién quan dén
str dung cong nghé machine learning, vi du nhu trong [5]
cac tac gid tap trung auto scaling cho ciac VNF (virtual
network functions) bang cach xiy dung bd phan loai hoc
cac quyét dinh diéu chinh bd sung trong qua khir va cac
dong thai cua tai theo mua dé dua ra cac quyét dinh auto
scaling trudc thoi han. Gidi phap da khai thac cac thude
tinh ctia cong nghé ao héa nham chi phdi chét lugng dich
vu va tiét kiém chi phi. Tuy nhién hiéu qua cta giai phap
phu thudc nhidu vao tap dir liéu ban dau va cac chi tiét
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trong k¥ thuat xur Iy trong m6 hinh hoc gidm sat nay.

111. MO HINH PANH GIA

Dé danh gia hiéu qua sir dung luong tai nguyén thué bao
gdm ca tai nguyén may 4o duoc bd sung tu dong thong qua
dich vu auto scaling, trong bai bao nay dinh nghia mét dai
luong duoc goi 1a may ao thoi gian VMxTime. Néu thoi
gian dugc tinh theo gio thi goi la may ao gio (VMxHour),
1 VMxHour c¢6 nghia 1a 1 may 4o dugc mé trong thoi gian
1 gio. Chi phi tiéu thu ta1 nguyen thué dugc qui vé VM
hour bang cach 14y tich sb giita s may 4o va thoi gian mo
twong ung tinh theo gio. Goi VM Usage 1a lugng tiéu thy
may 4o theo dai lugng VMxTime trong thoi gian T, tham
s6 nay dugc tinh theo cong thirc (1) nhu sau:

T
VM Usage =f NumOfVMs(t)dt ¢))
0

NumOfVMs(t) 1a s6 may do (VM) duoc mo tai thoi
diém t va duogc tinh boi cong thire (2) nhu sau:

NumOfVMs(t)=currentNumofVMs(t)
+ numOfVMsScale(t) (2)

Dé& dang nhan thdy néu VM Usage cang 16n thi tai
nguyén cua nha cung cap dich vu bi chiém dung cang 16n
va chi phi phai tra cua nguoi dung s€ 16n.

Céc thué bao duge bd sung va thu hdi méi mot 1an 1a N
may a0 mot cach ty dong, ta co:

numOfVMScale(t)=N x scaleEvent(t) 3

trong d6 numOfVMScale(t) 13 s6 may ao duoc bd sung
hay thu hdi vao thoi diém t, scaleEvent(t) 1ay gia tri 1, 0
hay -1 tiy vao ham quyét dinh, dugc goi 1a D(). Trong
treong hop thudt toan auto scaling dwoc thuc hién theo
kiéu giam sat tich cyc cac dai lugng trang thai thi
autoscaler s& theo ddi cac tai nguyén con lai tai thoi diém
14y miu, ky hiéu la remainResource(t) va ham xac dinh tai
nguyén con lai s& dugc dua vao nhu 1a tham sb ciia ham
quyét dinh D() cung v&i mot gia tri ngudng dugce xac lap
trude. Nhu vay sy kién diéu chinh tu dong léy gia tri tor
ham quyét dinh D() nhu cong thirc (4):

scaleEvent(t)=D(controlValue(t), Threshold) 4
controlValue(t)= F(QoS pamameter(t)) (5)

V6i F() 1a phuong phap tinh todn tham sb chat luong
dich vy. Trong bai bao nay s€ cu thé bang tham so ti 1€ cac
yéu ciu lan dau dé trinh vao may &o bi tir chéi va phai doi,
duoc giai thich chi tiét trong phan IV.

IV. THUAT TOAN AUTO SCALING SU DUNG

THAM SO CHAT LUQNG DICH VU

Tham sé chit luong dich vy thir nhét dugc chon 1a thoi
gian hoan thanh mot yéu cau trén hé thong. Pay 1a tham so6
phadn anh téc d6 dép ung dich vu cua hé thong, xét mot
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cach dinh tinh thi thoi gian ndy s€ cang nhé khi nang luc
tai nguyén cua h¢ théng cang 16n. Tuy nhién tham s6 nay
khong dung dé diéu khién tryc tiép hoat dong auto scaling
nhung s€ dung de kiém tra hiéu qua cia thuat toan auto
scaling. Tham s6 thr hai dwgc chon 1am tham sé diéu khién
tryc tiép lién quan dén hién tuong thyc té 1 khi cac yéu
cau giri dén vao nhimng thoi diém ma nang lyc cia hé thong
khoéng dap ung dugc s€ phai vao trang thai dgi.Ti 1€ cac
yéu cau khong duoc dap ing 1an dau 1a tham s6 Iya chon
tha hai. Tham sb nay dugc chon dya trén phat hién co
nhiing yéu cau khong duoc dap tmg ¢ 1an dé trinh dau tién
trén cac hé thong auto scaling dira vao muc sir dung CPU,
khi ma mic d6 sir dung nay van con dudi ngudng. Thong
thudng cac yéu cau khong duoc dap tng khong bi hiy luon
ma dugc dua vao hang doi ctia hé théng dé tiép tuc duoc
dé trinh néu khoang thoi gian timeout van con. Hé thong
dich vu khong dap tmg mot yéu cau nao d6 khong chi vi
nang luc CPU bj thiéu, ma con béi nhiéu tai nguyén khéac
bi thiéu nhu bd nhd thyuc thi, bd nhé luu trit, bang thong
clia cac cong xuat nhap (I/O) va ngay ca nguyén nhan
khong tir tai nguyén vat Iy ma dén tir tic nghén do 13i logic
cua ph?in mém ung dung. Lgi ich cua viéc chon tham )
nay 1a bao ham dugc nhiéu yéu t, phan anh day du hon
vé tinh trang ctia hé théng dich vu so véi trudng hop dung
tham sé muc d6 sir dung CPU. Thuét toan auto scaling thay
vi st dung ngudng ti 1€ sir dung CPU trong may 4o sé dung
ngudng ti 1é yéu cau khong dugc phuc vu ¢ lan dau dé
trinh vao may ao va phai doi, & day goi van tit 14 ti 1& doi
Waiting rate. Tham sé Waiting rate dwoc tinh nhu sau:

Waiting rate = 2—“’ X 100% (6)
T

Nw 13 s6 yéu cau dé trinh 1an dau bi tir chdi phai doi
trong khoang thm glan liy mau.

Nt la tong ) yeu cau d¢ trinh vao may ao trong khoang
thoi gian lay mau.

Thuét todn auto scaling:

1.//Gé&n ngudng a% cho Vth (threshold value);
Vth = a%;
2. //Gan gia tri b gidy cho T1 14 thoi gian nhan rdi cla
may ao trudc khi may 4o bi huy
Til=b;
3.//Géan gié tri ¢ gidy cho T2 la khoang thoi gian 1y mau
dé thong ké va tinh toan gié tri tham s6 diéu khién
T2=c;
4.//Thyc hién ddng thoi trén cac may ao duoc ding ky
auto scaling
Parallel:
/IV&i mdi may ao duoc thué VM thu thap va tinh ti 1¢
waiting rate trong khoang thoi gian T2
timeout =T2;
Timerstart(timeout);
if (timeoutevent) then {
Nw=count(waitingL.ist);
Nrt=count(submitRequestL.ist);
wRate=Nw/NT*100%;
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if (waiting rate > Vth) {
//tao may ao bd sung vm
vm=createVM();
//dang ky may ao voi Loadbalancer
LBRegister(vm);
}
¥ ,
5./IThyc hién song song trén tat ca cac may 4o
Parallel:
/Ivéi mdi may ao vm dugc md, giam sat thoi gian nhan
101
idletime=count(finishedtime);
if (idletime>T1) {
/Ix6a may &ao VM khoi danh sach cua
Loadbalancer;
LBDelete(vm);
/Itit may do VM;
VMDestroy(vm);

V. MO PHONG GIAI PHAP AUTO SCALING DUA
VAO Ti LE PE TRINH KHONG THANH CONG

Giai phap auto scaling dya vao ti 1¢ d¢ trinh yéu clu vao
méy 4o lan du khong thanh cong nhu di dé xut & trén
dugc kiém chimg qua md phong méy tinh. Chuong trinh
mo phong duge xay dung bang ngdn ngit Java st dung thu
vién Cloudsim [6] chay trén mdy tinh Intel Core 2 Dual
CPU 2GHz, bd nhé RAM 4GB. M6 phéng su dung hé
thong dién toan dam may c6 cau hinh nhu sau:

Data center ¢4 50 host, mdi host c6 32 core, RAM
16GB, Storage 1TB, banwidth 10Gbps. Cac host sir dung
time-shared scheduling cho may 4o. Cac mdy 4o co cdu
hinh 1core, 1000 MIPS, 4GB RAM, 60GB Storage va
1Gbps banwidth. Cac may ao st dung time-shared
scheduling cho cac cloudlet (yéu cau phuc vuy).

Gia sir khach hanh sir dung go6i thué bao gdm 2 may éo
VM (virtual machine) va dang ky st dung dich vy auto
scaling. Str dung bd can bang tai phd bién la AMLB
(Active Monitroing Load Balancer). Cong viéc m6 phong
s& dua vao mo hinh danh gia duoc trinh bay ¢ phan 11, so
sanh tinh hi¢u qua gitra gidi phap auto scaling theo waiting
rate dugc dé xuit & trén véi auto scalmg theo CPU usage
dang duoc dung phd bién trén cac hé thong dién toan dam
may hién nay.

Trudce tién, hé théng dién toan dam may dugc chay véi
thuat toan auto scaling dung tham s§ CPU usage. Cac
nguong dlroc thay thé 1an lugt 1a 80%, 85%, 90% va 95%.
Ung v6i mbi gia tr1 ngudng chi phi may 4o trung binh hoan
thanh mot yéu cau va chi phi thoi gian trung binh hoan
thanh mot yéu cau dwoc thdng ké va tinh toan. Két qua mo
phong cho truong hop nay dugce trinh bay tuong tng trén
hinh 1 va hinh 2.
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Hinh 1. Chi phi may do trung binh hoan thanh mét yéu cau tinh
theo VM.s twong 1ng Véi c&c mire ngudng dung CPU.

Trén hinh 1 cho thay khi str dung mirc ngudng thap 80%,
chi phi may 4o cao hon 5,5 VM.s/yéu ciu, mic chi phi nay
giam dan khi ngudng tang 1én. Khi ngudng dugc dit 6 95%
thi chi phi may 4o vao khoang 3,5 VM.s. Tuy nhién, trong
khi chi phi may 4o cao tmg v6i ngudng thap thi trén hinh
2 cho thiy chi phi thoi gian trung binh/yéu cau lai nhé hon,
khoang 31s/yéu cau & ngudng 80% so v6i 37s/yéu cau &
ngudng 90% va cao hon 40s khi ngudng & 95%.
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Hinh 2. Chi phi thoi gian trung binh hoan thanh mgt yéu cdu
twong 1¥ng Voi cadc mire nguwrong dung CPU.

Tiép theo hé thdng dién toan dam may duogc chay véi
thuét toan auto scaling dung tham s ti 1¢ yéu cau khong
duoc tiép nhan 1an dau va phai doi waiting rate. Kich ban
luu lugng ngd vao hé théng dién toan dam may lin nay
hoan toan gidng nhu ldn chay trong truong hop dung
ngudng CPU uasge ¢ trén. Cac ngudng ti 1€ nay dugc thay
dbi 1an luot theo céc ti 18 20%, 30%, 40% va 50%. Ung
v6i mdi truong hop ngudng khac nhau chi phi may ao
trung binh hoan thanh mot yéu cau va chi phi thoi gian
trung binh hoan thanh mdt yéu cau duoc théng ké va tinh
toan. Két qua chay mo phong cta trudng hop nay dugc
trinh bay trén hinh 3 va hinh 4. Hinh 3 1a mé ta chi phi may
4o trung binh VM.s/yéu ciu theo cac ngudng ti 1& waiting
rate va hinh 4 1a chi phi thoi gian trung binh/yéu cau theo
C&C ngudng ti 1¢ waiting rate.

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 82



Nguyén Héng Son

3.8

3.7 \\

3.6

35 \ do trung binh
' \ theo ngudng

3.4 Waiting Rate

@=t=== Chi phi may

3-3 T T T 1
20 30 40 50

Hinh 3. Chi phi may o trung binh hoan thanh mét yéu cau tinh
theo VM.s twong g VJi cdc mirc nguong dung waiting
rate.

Hinh 3 cho thay v&i ngudng ti 1¢ thip 20% lam chi phi
may 4o & mirc cao 3.75 VM.s va chi phi giam dan khi
ngudng ti 1¢ ting 1én, mdi yéu cau tiéu ton trung binh la
3.45 VM.s khi nguong ti 1€ dugc dat & 50%. Tuy nhién,
trén hinh 4 thi chi phi thoi gian trung binh/yéu cau ting 1én
khi ngudng ti 1¢ tdng, & mirc 34 s tng voi ngudng ti 1€ 20%
va 40s khi ngudng ti 1¢ 1a 50%.
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Hinh 4. Chi phi thsi gian trung binh hoan thanh mét yéu cau
twong 1ng Véi Cac mize nguong dung waiting rate.

Sau cuing, hinh 5 1a nham so sanh gitra auto scaling dua
vao CPU usage va auto scaling dua vao waiting rate duoc
dé xuét. Truc tung biéu thi chi phi may o trung binh/yéu
cau va truc hoanh 1a chi phi thoi gian trung binh/yéu cau.
Theo d6, v6i chi phi thoi gian trung binh & mirc thap thi
truong hop dung waiting rate c¢6 chi phi may ao thap hon
nhiéu, khoang 3.7 VM.s so vé6i 5.6 VM.s clia truong hop
dung CPU usage. Chi khi chi phi thoi gian trung binh/yéu
cdu 16n hon 38.6s thi muc chi phi may 4o cua ca hai
phuong phap méi xap xi nhau ,vao khoang 3.5 VM.s. Diéu
nay chung to giai phap auto scaling dung waiting rate co
thé giam ddng thoi ca hai chi phi so véi auto scaling ding
CPU usage truyén thong.
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Hinh 5. Quan h¢ giza chi phi may do trung binh (MATB) va chi
phi thoi gian trung binh (TGTB) trén mét yéu c4u cia gidi
phap dung CPU usage va Waiting rate.

VI.KET LUAN

Phuong phép auto scaling sir dung ti 1¢ gita yéu cau
khong duoc dap tmg 1an dau va tdng sé yéu cau duoc dé
trinh da dugc trinh bay. Phuong phap nay dugc xem nhu
mot trong s6 cac phuong phap theo xu hudng custom-
metric auto scaling. Vi cach dung ti 16 nay da bao ham tat
ca cac yéu t6 phan anh ning luyc ciia may 4o va cia hé
thdng thué bao trén dién toan dam may vao thoi diém xem
xét, nhd d6 phan hdi tinh trang may ao thyc té hon, gilp
dua ra quyét dinh chinh xé4c cho auto scaling. Két qua mé
phong dwa vao mé hinh danh gia cho thiy phwong phap
auto scaling dwoc dé xuat da giam dong thoi ca chi phi méay
4o va chi phi thoi gian so véi auto scaling dua vao mirc do
sir dung CPU dang duoc ding phd bién trén cac hé thong
dién toan dam may hién nay. Diéu nay dong nghia voi chi
phi dugc giam thiéu nhung chét lugng dich vu van duoc
dam bao khi thyc hién auto scaling dung ti 1¢ dac biét nay.
Néu cic hé thong gidm sét trung tdm cia hé théng dién
toan dam mdy co cung cdp ti 1& nay thi nguoi ding hoan
toan c¢6 thé 4p dung phuong phéap cho hé théng thué bao
ctia minh mgt cach nhanh chéng va hiéu qua.
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AUTO SCALING BASED ON QUALITY OF
SERVICE PARAMETERS IN CLOUD
COMPUTING

Abstract: The provision of auto scaling service on the
infrastructure of cloud service providers has helped
subscribers avoid service degradation and save costs.
Along with that is the emergence of auto scaling
algorithms to automate the provision and return resources
in a timely manner.The auto scaling method, which is
based on the rule of matching current parameter values
with thresholds, is commonly wused in industrial
environments. The effectiveness of the auto scaling
method depends on how the parameter is selected. In this
paper | propose to use quality of service parameters instead
of a commonly used CPU usage parameter. The paper also
provides a model to evaluate the effectiveness of this type
of auto scaling and based on that to test the effectiveness
of the method. The model has been installed and
effectiveness has been determined according to the choice
of quality of service parameters.
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