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Performance— Aware Service Composition Optimization
in Network Function Virtualization

ZHANG Xiaohong , HUANG Jihai

(Information Engineering College ,Zhongzhou University ,Zhengzhou 450005 , China)

Abstract ; Service function chain is a great support to Network Function Virtualization( NFV). To construct
a service function chain satisfying function and performance demands,a performance model is required for
the service entities,and then the performance—aware service composition optimization problem ( SCOP) is
coming. A performance model is proposed to analyze the SCOP, and an improved Service Composition
Mode search algorithm based on simulated annealing( SCM—SA) is designed to lighten the impact of inva-
lid solutions which do not satisfy the complex constraints. The SCM—SA algorithm contains a generation
function based on level atiribute and a cost function based on offset degree. Simulation results show that
the SCM—-SA algorithm increases the service composition success rate( CSR) by 21% while decreasing the
composition cost and time cost. Simulation results confirm the validity of the proposed algorithm.
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Fig. 1 Service composition optimization problem
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PROCEDURE GenFunc(M ;) :

Input:

M g SRR
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Output ;
M., SHP A AR
if level >H KJZIREL then
M, BEHLEE M, T — TR M, [i]
level«—M [ i 1 X5 N il 55 SR 2 I G5
return M, ;
end if
CurEntities«—M,,, FJZUCH level MMEZEIRSS SLARE S
preEntities«— M, H1 2 W/ T level 19 15 & JIZ 45 5 14
ESE
Conflict«—CurEntities 15 preEntities it % 55 527 7 M
REAAFOC R PR 1 IR 55 L IR B2
if Conflict is empty then
level«—level +1;
return GenFunc(M ) ;
else
for each e in Conflict do
i«—e PRSI 55 SRR 51 5
BEMLEA S M, [i]
end for
M, ..<M,;
return M, ;

end if
GenFunc PRELAER HER T 5 H IR RE 2 FOR
VEC Y — S22 AT BEAIL S50 A O A 5 s A &3, )
BEHLIE— 2 TF BT Al 10 A= i . i B2 HE | i
(R BB 24 SR 2% 12 32 W A 208 A2, DA TG A 30 A R .
Xy A A T 3 S 3 Jm B AL AR BT N E B
PR A BRI RIOR
3.2 ETHRBEERNBIRGEH
X T Y M, AR M, E R R
BAEf(M,,.,) <f(M,) W EHEREZ M, 9 S
(M) =f(M ) WIREZ M2 M, .
ZHER P(M M, ) IR AT .
P(M, M. )= e Vo Sl (4)
HRIE A (4) € LA By Bis B0t a A=
Cost(M) ,M HH 3
(1+Conflict. size( )) - Cost(M) ,M J et °
(5)
K (5) Y Cost BREUH KT Y Hr i (IR 5541
S FrHFERY A, BAR WA (2) ; Conflict.
size () FR YRR RIS LEREAHiERE L2
IR 55 S A4 BE MK 5C 2R 914K, 1+ Conflict. size () R
SRy iR ) D

f(M)={
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3.3 ETEBBRAMRSEASEESR
BT Bk R BT, i LS B R TR koY
Ik 5521 5 A5 X 48 &R 59 (Service Composition Mode
search algorithm based on Simulated Annealing, SCM -
SA) HYSE AL PR AN T
PE ISR M, 5
AHTAE MM, IR E AR R EE f(M) 5
WIS SEC AR EE T, Z O RREE T, KR L) o,
ANIRLEE T IEAUCEL L WS AT R
URTRRYE R B level= 1, YFTIRE (=T ;
XHRR S5 AT B HERE AR BRI S 5
while ¢>T, do
J<0;
while j<L do
M, <GenFunc(M) ;
if f(M,.,)<f(M) then

MM, ;
else
VIMESR P(M M, ,0) 852 M, N 2507
end if
Jeg+L
end while
It * a;

if M 3EZE R AL then
return M ;
end if

end while

3.4 SEZESW

H1F SCM-SA 33 J2 L P AR Ak vk, ik
BRREA " A R BURZ S HCE A Y, AR A LS
BNE R EL, MR BN E 24802 0 (1) o XTF#r
fiff Az PRAL GenFunc , Hiit 58 52 2Pk F 2R IUAESS 8
H“while j<L do” 1, HIE B R 0(n) , iz R
FTURECER IR S5 RN B K1 A5 D R K2R B H
PE, IR E L TR B O (D+H) , B R EL Gen-
Func WHRIRNENIZZE R O(n*(D+H) ) o

4 LIGIFAE
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IS C++ 2 REAS AU A 55 21 5 D0 A TR gt - 52 3
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SEEAR T HA R S A A i 55 L& o) R A2
AU LR, RS54 A MR CSR 245 T A

1R 55 20 & R v s Y e

TESEEEE b, A TGRFYS) T 5 B ML A i H
ARE T B IR S5 b, BRI ) TR
(DAG) . FIH C++1 5 2B AR BE IR 55 SRS A,
H R AMBE IR 55 SR BB K/INE[ 3,10 ] N34 214y
i, A RS AR P RE R R B 3, HME
AeJE TE R IUE R 0 51 1, B INFF5 DX e /IMA 12
B BRI 90% i IR 5 SR Y TR
PEAECH 3, HBUBTE] 10,100 ] N5 43016, & B U5
JE MR AL AR w0, w, B w, 43R 1.0.1.0 F11
1.0, Rk 4000, BLAk, ik Al 55 S5 AR 1 [ A
ABUETE] 10,15 ] N4 53 .
4.2 HERET(A

SR, SCM-SA Bk EZESHIUE LT . 4]
AL T, = 1000, & LI JE T, = 10, B B o =
0.9, BB N EAIREL L=5%n(n HRFHIH
TEE SR R=50, TEARFI RS A MM
(n=10,15,20,25,30,35,40) , /3 4T 60 KR 55
A R RR i, A R Bk 19 e 55 46 L P %
CSR, %55 2 s, nl LA B 5 RS 4160
BRI 55 TR] A1k BRARRS OC 22 BN A2 24k, , AT
i PR CSR (HIE W FEAL, Horf, SCM-SA 57
A0 CSR AR H57E 46. 7% VA I, & T HA Bk 5
4l 2% B U AR K B Feasible—SA 1) CSR
HIRZART SCM-SA 53k, HFZ A HURE n 997K
1M R B2 16. 7% 3 N5 AR AT B0 Y SR AR 15t A% 30k
GA () CSR {HEAR, ABL 10% , iR R, H
afi 2% 8 Ry o A o 8 R B AR R, FEIT
CSRH, AT K AL (GA) WIARMETE I A+ A 2%
T USSR A 35, BT L CSR AR,

1.0 : :
4 - SCM-SA
| —=GA |
0.8 —A-Feasible-SA
2061
v
Q
0.4}
0.2} 1
0 0 m
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F 2 ARRIEENRSHE R (CSR) i

Fig.2 CSR comparison among different algorithms
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R SAE BRI, BEE RS H BB n Y-
K ANRIIE B A (22 BE A Wi K . ka5 R 3R
B Bl 2 J A R 7 A A R B A R B,
BEA G e IR X 5 52 TOR 0 T4, DA A 4303k
75 3 A D K

4000

--SCM-SA
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82500+
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Fig. 3 Composition cost comparison among different algorithms
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PEHEK T SCM-SA 5% 1 B [RIIH FE (R T Feasible—
SA, JFUEITE T, GA BB it 7 AE ok B3R 0] R AR T
2%, 1fij Feasible—SA Fll SCM —SA (1387 f# 7= 4= bR KR
[ FEAAR A 56 | I H. Feasible—SA H % [EH %R, F
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Fig. 4 Time cost comparison among different algorithms
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