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Abstract The offline static virtual network mapping problem is an NP-hard problem. It is to map the subset of virtual
networks onto the physical network aimed to maximize the profit of physical network provider. This paper reviewed the
offline static virtual network mapping problem and the current research progress for this problem and pointed out that
the current offline static virtual network mapping algorithm is only suitable for solving small-scale problems or special
problems. Therefore, this paper proposed a general offline static virtual network mapping algorithm suitable for solving
medium and large scale. The virtual network mapping order strategy based on revenue priority, the virtual node mapping
strategy by node rank matching and the virtual link mapping strategy that minimizes resource consumption are used to
complete the greedy algorithm design for offline static virtual network mapping problem. Then, the optimization strategy
based on the hybrid algorithm of genetic algorithm and tabu search are used to complete the tabu search genetic algo-
rithm design for offline static virtual network mapping problem. Experiments show that the proposed algorithm has
higher virtual network construction completion rate and gets better physical network provider revenue,and the virtual
network construction completion rate and physical network provider revenue are 34 % and 42 % higher than the baseline

algorithm, respectively.
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Fig. 1 Average success rate of virtual network construction

% 9000 ——- B_OSVNM
= — G_OSVNM
F 8000 — GT_OSVNM
B 7000
® _—
M 6000 ——
§ 5000
% 4000 e
R 3000 L
75 %0 105 120
) £82E 4

& 2 B R R A ST R 2
Fig. 2 Average revenue of physical network provider
(2) Py BT 0 Y5 ) FH A B0 9 43 B
JNIE 3 FE 4 7] LU . G_OSVNM 3 i #) 345 545 Hl
Wy B 1) - A A % 43 B L BLOSVNM B39k 24 &t 19 %6



5512 1

ARG A T AR BRI 1Y A S R AL IS

119

M12%. 454K 1K 2 7T, G_OSVNM & 15 1 F] F %
TR B D R S AT O ) R AL R A S A R g B ) R 3
I Es .

s —-- B_LOSVNM
i — G_OSVNM
= — GT_OSVNM
x
B
®
A
i
B
ESS
120
W 3
B3 By s R R
Fig. 3 Average utilization of physical nodes

g 08 --- B_OSVNM
=Y — G_OSVNM
5 —— GT_OSVNM
W 06
§ 05 B
%g 04 ==
F o3

105 120

Pl 4y BHEE B A 7 35 0 R

Fig. 4 Average utilization of physical links

[ R AL 3 sl 4 AT LI H GT_OSVNM 532 iy 4 3
A A A B T B R E 4 B G_OSVNM Bk 4 15
W12 16% . d5A K1 MK 2 v, GT_OSVNM 5% F
T R) FH 2 5 Y i AT R EL A R 10 R A o S a6 R A 3 Y
PR A

LSRR AL O A Rk W A L e S [ A R i
ANGE JH T A RO A — A 7 2 e A L 10 B S [ T g AR
AR SO ST ARG 5 i G_OSVNM 53k 1y %11 R )5
£ G_OSVNM 5.3k 0y ZE a3 1R & 040 3k 58 i 2% = it
fe GT_OSVNM Bk 53t s i 2 T i R BB Y — i B
P A M 0L 0 Bk 555 ] AT 1) S ), X G_OSVNM S F1 GT_OS-
VNM Sk AT 705 BLS0 86 25 R A AT 48 B i Bk B i
UF BSF- Y ME R AN BB 0 S . AR BT R SR I 1 £ )
BUA T E— L I ST , WA VLT 2 M e A 398 43 BT, o] 4R 95
O 000 g 7 A SRABE S 1 3 A G L A0 A A I R il 5
F 5 2R B 7S 1 L LS ) R

2 % x o

[1] CHOWDHURY N M M K,BOUTABA R. A survey of network
virtualization[ ] ]. Computer Networks,2010,54(5) :862-876.

[2] YEZL.,ZHU Y Q,JI P N,et al. Virtual infrastructure mapping
in software-defined elastic optical networks[ J]. Photonic Net-
work Communications,2017,34(1) :34-44.

[3] FISCHER A,BOTERO J F,BECK M T,et al. Virtual Network
Embedding: A Survey[ ]J]. IEEE Communications Surveys and
Tutorials,2013,15(4) :1888-1906.

(4] Acd e, e 0 o e hf I R B B30 2 BF 5 LML e = W7 VI R R
#t,2018.

[5]

(6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

YU J J,WU C M. Computational Complexity Analysis of Virtual
Network Mapping Problem[]J]. Computer Science,2018,45(11):
87-91. (in Chinese)

ARATE, AR W] HE AL 190 WS o) R AR R A A BT LD L H R BL
FH4,2018,45(11):87-91.

AMALDI E, CONIGLIO S, KOSTER A M C A, et al. On the
computational complexity of the virtual network embedding
problem[ J]. Electronic Notes in Discrete Mathematics, 2016,
52(3):213-220.

ROST M,SCHMID S. Charting the Complexity Landscape of
Virtual Network Embeddings[ C] // Proceedings IFIP Networ-
king. Zurich, Switzerland,2018:1-9.

ZHANG Z.SU S,ZHANG J,et al. Energy aware virtual net-
work embedding with dynamic demands:Online and offline [J].
Computer Networks,2015,93(P3) :448-459.

CONIGLIO S,KOSTER A,TIEVES M. Data Uncertainty in
Virtual Network Embedding: Robust Optimization and Protec-
tion Levels[J]. Journal of Network &. Systems Management,
2016,24(3):681-710.

CONIGLIO S,GRIMM B,KOSTER A M C A,et al. Optimal of-
fline virtual network embedding with rent-at-bulk aspects[]].
Computer Science,2015,14(2) :1-9.

ROST M,SCHMID S. (FPT-) Approximation Algorithms for
the Virtual Network Embedding Problem[ EB/OL]. (2018-03-
12)[2018-10-25]. https://arxiv. org/abs/1803. 04452,

KATOH N,IBARAKI T,MINE H. An efficient algorithm for K
shortest simple paths[J]. Networks,1982,12(4) :411-427.
CHENG X,SU S,ZHANG Z,et al. Virtual network embedding
through topology-aware node ranking [ J]. ACM SIGCOMM
Computer Communication Review,2011.,41(2) :38-47.
GLOVER F,KELLY J P,LAGUNA M. Genetic algorithms and
tabu search: Hybrids for optimization[]J]. Computers & Opera-
tions Research,1995,22(1):111-134.

JEVW, PR AR, 35t £ B0 3k DL B K i T C M. b st B B ol th i
#t,1999.

CHOWDHURY M.RAHMAN M R.BOUTABA R. VINE-
Yard: virtual network embedding algorithms with coordinated
node and link mapping[]]. IEEE/ACM Transactions on Net-
working,2012,20(1) :206-219.

SU Y Z,MENG X R,MENG Q W,et al. Environment Adaptive
and Joint Topology Aware Virtual Network Embedding Algo-
rithm[J]. Journal of Electronics & Information Technology,
2018,40(1):79-86. (in Chinese)

I R A AN R PR AR BREE 3 I A Fh TR I R e LI
MRS R ], 5 1 B4R 2018,40(1) : 79-86.

YU J J,WU C M. Virtual Network Mapping Strategy and Com-
petitive Analysis Based on Cost Constraint[ J]. Telecommunica-
tions Science,2016,32(2) :47-54. (in Chinese)

AHTE RARW]L I T AR 29 3 10 AL i S 5K W B S A 4 BT
(7. ML RF2,2016,32(2) :47-54.





