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Virtual Machine Dynamic Supply and Allocation Algorithm Based on Auction in Cloud Computing
LIU Zhong-tao LIU Ming-li

(The Modern Educational Technology Center, Henan University of Economics and Law,Zhengzhou 450046, China)

Abstract Current cloud computing providers allocate their virtual machine (VM) instances via fixed price-based or
auction-like mechanisms. However,most of these algorithms require static supply virtual machine,and they are unable
to accurately predict the user demand,lead to underutilization of resources. To this end.an auction-based algorithm for
dynamic VM provisioning and allocation was proposed that takes into account the user demand for VMs when making
VM provisioning decisions. The algorithm treats the set of available computing resource as ‘liquid” resources that can
be configured into different numbers and types of VM instances depending on the requests of the users,and the pro-
posed algorithm determines the allocation strategy based on the users’ valuations until all resources are allocated. Our
mechanism is evaluated by performing simulation experiments using traces of real workload from parallel workload ar-
chive, the results show that the proposed method can guarantee to bring the higher income for cloud providers,and im-
prove the resource utilization rate.

Keywords Cloud computing, Virtual machine instances, Auction, Allocation,Cloud providers,Resource utilization rate

(FTMPSO) ,
1
; [4] Xen
Credit s
o Credit s
(VM) ) VM ,  non-work-conserving s
o, . Credit N
VM . ; [5] (CA-

. GREEDY),
[2] . .

. (BFD) ) .

(15A510039,16A510024) o
(1980—), s s . 5 1981— ), . s N B



’

(Parallel Workload Archive)t®

2
(DVMPA)
o m VM, , -,
VM,, o VM, (i=1,+,m)
W w; = 1w <<w, <+ < Wy o
w= (W s Wy 5 W, ) m .
3 VM, ., 1 2GHz , 4GB
,500GB s VM, , 1 2GHz ,8GB
,1TB ;s VM, , 2 GHz ,16GB s
2TB B 3 w=
(1,2.4), M
VM, , VM, ,--,VM,,
o k;
VM, o Swk<M,
Ckyskysoresk,) o
n Uy,
. By = (s rhsv))
, ri VM, ;
v u;
s 3
B,=(2,1,4,10),
2 VM, Nt VM, 4 VM,
s 10 B
( )
o bi u;
N TS , bi<;.
° CR
cr VM,
. s CR>Cro
( M VM, ) Mok,
M-« ¢, x=(x1,
Tyt azy) , u;
s, x;=1, x; =0,

P=2x;p;—cr 2x;5;, —cr (M— 2 x;5;) (1
=1 j=1 =1
5= iw,r{ s u; “ 7
i=1
“ ” 1 VMI (
). (D) 1 ;2
;03

max P
s t. Esj <M
i=1
1,‘6 {071}
ngi<‘}1
uj

VM,

[7] ;

’

(e
Dio

0
ki= 2!,
i=1

d;=v;/sj» s

DVMPA ,
3
DVMPA
DVMPA,
CAM-DVMPA
Ues s o
’ CR™ Cr»
. Clo .
Crs cg— (g =) =cro
’ Ug
U BO:(lvov"'aova«\>q
25sm vy =Un o CAM-DVMPA
° u;
(G=0,m)
VM, s
d;<d, .

1 CAM-DVMPA
Miymswij=1,,n5cga0p3
:W;pj:jzlv"'an;ki:izla"'vm;

1.4 1. }

2.for j=1,++,n do

3. u; BJ:(rjl,---,H;n,u])
4. end for

5.1 2: }

6. W0 { }

7. Ve CR

)

(2

D G=1 )
k;
9
o
o
9
CAM-
o
CR Cr
Cr —
Ures
0 = Ures o
=2, sm 1=

i

=1



8. By=(1,0,0,++,0,0,.)

9. for j=0,++,n do

m

10. s~ X rw
i=1

1. d=~u/s(¢

12. end for

13. Uy sty

14, 1 . =<l
15. Uppp st sy
16. u Uy
17. n<l+1

18. n<1+1

19. for j=1,+-.n"1 do {

20. if 5;<<R then

21. W<WUuy

22. R<R-s;

23. endif

24. end for

25. fori=1,-

26, k<~ X ¢

i

,m do {

Feuwew
27. end for
28. { 3: }
29. for u, €W do

30. W ’F{u,:uﬁ?WﬁmGW}

]

31 1<W,’
32, py<ds;
33. end for
34, for u; & W do
35, py<o0
36. end for
37. (W,p,k)
CAM-DVMPA
VM,
m w
CR Clo
CAM-DVMPA 3
B, 1—4 ),
Uy »
cg—c; ( 8 ).
Y d; (
¢ 13—15 )
nC 16 17 ), ,
u; ( u

g

U

VM,

9—12

)
.d;<d,

256—27

U

Do

u; Sj U
0 1)
4
Uj uj vj
2y B
(8] ,
o 1,
1 CAM-DVMPA
CAM-DVMPA o
s CAM-DVMPA
,CAM-DVMPA > CAM-
DVMPA s
CAM-DVMPA
CAM-DVMPA 1
19—24 29—33 o 1
OMD) ,
1 VM, . 29—33
O, s
o ) Uj+1
u; “ w 9 (
, u; Uj ) .
O, 13 O
(nlogn) . ,CAM-DVMPA O(M—+mnlogn) .
5
CAM-DVMPA CAM-DVMPA
CA-GREEDY!™ .
(5] .CA-GREEDY
s-12] ,CA-GREEDY
o Lo 11
264 s 24
5.1

« 313 -



CA-GREEDY

CAM-DVMPA

¢)) (6]
. 1 o
1
( )

ANL-Intrepid-2009 5759 11.97 2.09 5063 163840
DAS2-£50-2003 8744 25.81 1.09 10. 27 144
DAS2-{s1-2003 8633 4.67 1.23 8.38 64
DAS2-{s2-2003 8760 7.58 1.29 9.45 64
DAS2-£s3-2003 8712 7.66 1.17 4.96 64
DAS2-{s4-2003 7963 4.24 1.67 3.66 64

LLNL-Atlas-2006 4308 9.92 2.52 400.7 9216

LLNL-Thunder-2007 3605 33.58 1.52 42.54 4008

LLNL-uBGL-2006 5339 21.09 1.25 575.8 2048

LPC-EGEE-2004 5728 41.01 1. 80 1 140
SDSC-DS-2004 9387 10. 24 2.88 62.41 1664
(2
9 ) ’
o b
CPU
=1
) . b
m «m o
“ ”
o JZ
“ ”
o ’ q; i
b VM, b
©4; .
o . ) b
. CPU
=CPU X
“ ”
’ 9
o 1D 5
5 .
s °
4 8 .
4—38 o
CA-GREEDY
CAM-DVMPA o ( ) s
o s
“ ” “ ”
s o s
“ ” “ ”
b
(3) 4
VM, .VM, .VM, .VM, . w=
(1,2,4,8) . s N

- 314 -

M, ,
o (G ,C 5 CGy)
o (C,Cy,Cy)=1(0.05,0.15,0. 25)
s 0. 05 1,
74, VM, , q; u;
o i 0.5 0.75,
o 1D
o 5 ’
L, ID 5 . 1D
¢ “ ”f/ R ¢ R
5.1 ;o "fes
. /5 (
)’ “
”
3 ’ Uj »
S; ., u; t,
’ fzSJ 3
0 21 ’ S
fiS; o s ; 2 o
2
N
M CPU
T
(0.05,0.1),(0.1,0.25),
(cpacg) -
(0.15,0.5)
u o CPU 50%,75%
b (0.25,0.25,0.25,0.25),
(0.07,0.13,0.27,0.53)
‘ (0.5,1,1.5,2,2.5),

(1,1.5.2.3,4)

C1,Cz2,C3 (0.05,0.15,0. 25)

CAM-DVMPA
,  CA-GREEDY s
R CA-GREEDY
’ h °
h :1)h=1(0.07,0.13,0.27,0.53),
w ;2)h=
(0. 25,0.25,0. 25,0.25),
. 2 o
s 24, 264
5.2
1 s
X X




PA

CAM-DVMPA

s ,  CAM-DVMPA
o o CA-GREEDY,
] N (('R > Cr ) ) ) °
o s 1Ce) , 1.44 ,CAM-DVM-
s : PA CA-GREEDY,
, 1.44 ,CAM-DVMPA CA-GREEDY
X
’
B 2 3 .
)= 1o . CAM-DVMPA
A ° . 2 , s
o ,CAM-DVMPA 30% .
o 1. 44 , CAM-DVM-
., CA-GREEDY 40%.,
s ,CAM-DVMPA N
12 "CAMDVMPA mmm S—
CA-GREEDY CAM-DVMPA =
= 1t ] 100 | CA-GREEDY
.
i 08 B
=5
g 06 B ‘g
& ®
§ 04 R S
) &
< oz2f E
&
3
%, 2 % %
FRXH(EHNN G By 7 5D
(a)
o 2 CAM-DVMPA  CA-GREEDY
CAM-DVMPA mmmm
_H, CA-GREEDY
Ehe 025 - -
T
B o2 B 100 CAM-DVMPA
g CA-GREEDY
< 015 R 80 R
w
%g 01 4 § | i
£ o .
< 005 | B 4
4 ' 0 |
i N BN N | ®
0 o, 1 o < =
% o, "% Bl ]
2
SEHCERME I "vhg?{v:“o%j%\;ﬂ%Ov%;"z,of :O Oj%;«v%‘:%%
) Yy oy e, %%):’&% “ e
2
! (CAMDVMPA s SRS EAME 57 R)
CA-GREEDY
Hosp 1 3 CAM-DVMPA  CA-GREEDY
T
\j;j 06
z
Sl | 3 ,CAM-DVMPA
;ﬁ ) o 1] VM 1
L2 02} E
E; VM, s CA-GREEDY
0 VM . CAM-
Uy, “e, U, g % M, “, Y Pty Y, 1
g, B, %, Sy e, T, %, G, 4 DVMPA . .CAM-DVMPA
o Ty, Y D T, e, Y Ty Y s,
%, I Z VM, s
FHXA(ERMAE B 58
VM, VM, ,  CAM-
(c)
DVMPA ,
1 CAM-DVMPA CA-GREEDY ) CAM-DVM
1(b s ,CAM-DVMPA ( 341 )

« 315 -



(1]

(Il

’

. DRAPA2000

,2015(11) :3421-3425

2]

(3]

[4]

[5]

(6]

[7]

(8]

9]

L10]

[11]

[J]. ,2010,30(6) :1480-1482

[1]. ,2012,28(6) :37-39

L. 22011,34(3):76-77
. 0l
,2014,35(2) :303-306
[D].
,2015
[J]. ,2012,33(2):260-261
[D].
,2014
MIT Lincoln Lab. 2000 Darpa Intrusion Detection Scenario Spe-
cific Data Sets [ OL . http://www. Il. mit. edu/ideval/data/
2000data. html
HMM [D].
,2008
[D].
,2008

PA

(1]

[l

315

)
CA-GREEDY .

,CA-GREEDY

,CA-GREEDY

CAM-DVMPA

. CAM-DVMPA
CAM-DVMPA  CA-GREEDY
CAM-DVMPA

CAM-DVMPA

,CAM-DVMPA

s

VM

’

,2012,49(1) :26-31

’

CA-GREEDY,
, CAM-DVMPA

CA-GREEDY

L.

il

o

’

2]

[3]

[4]

[5]

[6]

7]

[8]

9]

[10]

[11]

[12]

[yl

,2015,31(4) :14-19

1. .2014,34(2) : 377-381
[I]. ,2015,37(5) :865-872

Zaman S, Grosu D. Combinatorial auction-based allocation of
virtual machine instances in clouds [ J]. Journal of Parallel and
Distributed Computing,2013,73(4) :495-508
Krakov D, Feitelson D G. High-resolution analysis of parallel job
workloads[ C] // Job Scheduling Strategies for Parallel Process-
ing. Springer Berlin Heidelberg,2013:178-195

, . [J1

,2013,36(2) :252-262
Roughgarden T. Algorithmic game theory [J]. Communications
of the ACM,2010,53(7):78-86
s . QoS

[l 52013.12(3):33-35

[Jl »2012,34(5) ;95-100
Chaisiri S,Lee B S, Niyato D. Optimization of resource provisio-
ning cost in cloud computing [ J]. Services Computing, IEEE
Transactions on,2012,5(2) :164-177
Peng Z,Xu B,Gates A M, et al. The feasibility and properties of
dividing virtual machine resources using the virtual machine
cluster as the unit in cloud computing[ J]. KSII Transactions on
Internet and Information Systems (TIIS), 2015, 9 (7). 2649~
2666

« 341 -



