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At 28k Rofoll A RS o wF Wy & & 3:}1{— SgFE 7S ALste #3 Sge=
(Science Cloud)E& T+F3dt= AF7F &dsixa Q. 53] 95 EokolAe 3D £EF A9y 22 1
Ao AdEs &89 gt &9 At S&o] Ak ol#d T8 FTAA A FAF AATS
2 wglste A 84 di-ste Fg9s AdS g8402 AT % 2B 2AUY A
Aol dasirt, 1Yy giREe] O E ~AYY A ded =l Aes VIRIeRE AT
I lo] EFolAE wet I E iy sorgtt & =il FtoldEdd wE tEAE AL F
Al SLA 7|Rtem A9 85 dFstal 29 AdS g8¥ow Aests QE-2AUY A7
< AltEoh
1. MEB 2 golzbd A n]§ (Penalty cost) ©] WA&A @)
H A 8 Bofoll A Adg Hag vhE Wy & i adle] &5 2ol SLA 479 ¥lgo] X o
F AE FHE VIes A8sd B3 Fe=E 75 ol WA w|go] LAgtt R+PE 12 7HAstd o5
st AT A o8 ZdA g ) 53] 9= Zol ag1E FA1E AT & Ak
Lokl A= PACSe Zo] diif:E F9S 8= e §
4 =9 FoE FUtsta vk diatE &9 At
€82 AT T 2T AdES &S of sk A
Hola A &HQ A FHol Aot ol Y
S A AFAR 2 TS g Add, AddS
AY Y 5 ATdE LE-2ALY A o] o
steh A& A5 (1A -2 AR 99§ SLA 7]
Hog wHor AAdE #HYdte LE-2AYYE As
AratAct. AR AREAZE AAdE A4 SLAE A4
ol 21, A FoE Ao vy Ad AAde] 3
sk w3, ZeoldEd wak 2y Bak S HEr) (¥ 1) SLA revenue (21%), SLA penalty cost
ta2r. ol& JfdE7] fE SEeldEd wet TS AE SEZE
Age 4 SLA 7|k 0B ~A AR Ao $5A4S
Holxz} 3o}, (o) = {0 . < X, .
1 otherwise
2. 8 SLAE <8 SLA cost
Alekgk FAQl SLA 7| 0B ~ALE sHe 23 = AA 24 /% Lol wE Hw SLA #H W&
S HRE dnith #HdEZE dAg odE 59 ACe Yo 2 228 A3,
Response times 7|&o & ol 1d13 o] #HIE H
& WA "ok 2E1e] 9% 2ol 23] whgA AC= %ZP(H (2)
el rob X, 2 wlashe] uksAlgke] X, olswW SLA '
o] ulg¢ (Revenue cost) WAL, ¥FSA|7bo] X, o] Ao dE Lo FFo|AET} 10/MY requestS LA A 1

r
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te] FAo| WA H SLA ¥HZ H &2 7a;
o] Aejgttt o714 L(i,t)x= AA| SLA ¥ njgow
4 o) gt

t7hel kA A SLA B v 252 ot

N
SLA(t)=Y]
i=17TX%

N

=Y Ac,

i=1

t) X L(it) xw (i) (5)

929 Zo] AA FFolAEE WS ATt wE} Fast,
Normal, Slow® Wi ¥H&A| ko] wa} 7F5XE& F0
SE-~AUAYG 9 SLAC wkggich Ak rA] wet §
A SLAE A9 A9 8 dF e ALt

Fﬁm

(¥ 2) 7}% % SLA #|9E] u&

¢

Nl
’

o7 d Azt Aol Evka a7 33 o] FH SLA=
o)

v HA weks AAsiA "ok g o] HA gk
& AR 98 3D WA d; = [dy) dp dig] S AHEF
b tiA A A $-8E= CPU, memory, workloadE 7}
ZF 28R Aot m1E FERIA B o WgS
N, 3A& (2 Aostn Az Frhhe Ade V)
gttt 462 thg e N Aot}

N=argpminSLA(t) (6)

FA6NA HA b W FgoR AY FoE AF
k7] 18 A7l SLA®M) #e AHestth o #Hs 9]
&ato] Ty A FLE CIF5a E ~AdY S dr
Il HA tEeh iMA EgoldEe] i SLA H&S
TA8E AHE-3te] AT

N
SLA®W = MJACG, t) < LG, t) < w() (7)
i=1
AC(i,t) = fi(cpu(i, t 1)+di1mem(i, t—1)
+d;, V(t—1),L(i,t)) (8)
N N
Edﬂ:O Edﬂ:O 9)
i=1 i=1
Dy=djs=dyy=...=dy; =0 (10)
<E 1> #7092 AY

E7] 3 9]

t Interval

T The length of the interval

N Type of clients

V(t) The number of VM

r Request

T, The start time of the request

SLA penalty cost function for

P(r)

request r
w(i) Weight for the 7-th class of client

Weight SLA penalty cost for the
P, (r,i) , .

7—th class of clients

The total number of requests for
LG, t) the 7-th class of clients during the

k—th interval

The CPU shares for the 7-th class
CPU(i,t) , . .

of clients during the A—th interval

The memory shares for the s-th
mem(i,t) | class of clients during the #th

interval

The average SLA cost for the /—th

AC(i,t) |class of clients during the #th

interval
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SLA Manager,
onitor, Resource MonitorZ 74 ¥
SLAE #&ste 98& @tk SLA
A AR A dEer 3 SLAS, 2%l A
orst &2 SLA”}F dth Workload Monitor= WHS- A ZF
ARE Yy  3th. Resource Monitors CPU,
Memory shareE REUEH gt} o]e} Zo] RUEYPO R
3" AR SLA 71§ ¥uste HIFHom O

AL PSS dAds= EEO] Auto-Scaling Managere] th.

Q
=
=
Manager, Workload
t}. SLA Manager:

L

.

to

Auto-Scaling

Z o

74 Al Aol Resource Agent’} TEEH O] EUE Y
AR, TR~ ARE FHsa dAdste S drh
ol B3 F#e= Ad #HYY EES FIATAL, &
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