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Abstract With the expansion of the Internet industry,research and innovation of network core technologies are urgent.
The Future Network Experimentation Facility (FNEF) was designed to provide efficient and convenient resources for
network-related researchers to support innovative research and experiments on network technologies. The resources
scheduling management system is a very important task in FNEF. Based on the resource scheduling and test service re-
quirement of FNEF, this paper designed a combination of centralized and distributed architecture. The central resource
scheduling management system cooperates with the node resource scheduling management system to schedule the back-
bone network resources and computing resources in each disperse site. This paper proposed a multi-objective optimized
resource scheduling algorithm by considering the communication cost between the virtual machines, the physical ma-
chine resource utilization and the resource balance. Simulation experiments show that the proposed algorithm can effec-
tively optimize the above multiple objectives.
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Fig. 1 System architecture
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Fig. 2 Process of hierarchical resource scheduling
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Fig.3 Tree network topology in data center
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Table 2 Configuration of physical machine

44 CPU/MIPS  HW#/GB  #%/Gbps  #H &
1 1000 4 1 50
2 1500 8 1 50
3 2000 10 2 50
4 2500 16 2 50
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Table 3 Configuration of virtual machine requests
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W% /MB 500,600,800,1000,1200,1400
# % /Mbps 50,100,150.200,250,300

h T A H AR SO 2 BRI AR Y 5 B R R R I
FEAH ) B SE B R BT P AT T SE 86 . T AR SCBE AR X R
Sk IO 28 T 55 1 it 1) ke et VR O B 1) AR AT T4 AT AR L A
TR A7 98 B P RR O A Ak, PN G, B S AR SO R S SR s 1T 5T
RS5Ol FH R R L R B Ok R AT X L K AR S A —
21 S 56 DA DU 3 AR SR A A T sk S Bk X Ak B b 1 S8 B
PALTE B . 53 40, R T 56 GIE A SC 58k 3 4 BRLAR 1 97 B O
W A A B AR SO i A — S g T AR R R S B X 2 A
b H b5 TSR A, IR R R & R AT DA Oy ik i AT
N s, BRI A AT R,

(DFE—HLE ., BARLEIES I H 5 TR WK
First-Fit f1 Best-Fit # . LA & OpenStack " 2k A i FH A9
RAMWeigher 535 JE 47 UL 8 B2 95 HE 5256 . Hip, First-
Fit 05 78 8 5 Ik B 55 — - 006 A2 2 0 PL 96 U 5 oR 14 g B L
AT 43 T ; Best-Fit 570 7 W 3% 428 ¢ UL 900 A% 15 22 04 9 B L 0 A7
R AHLAY it s RAMWeigher 535 AR i 4 LML o] H 9 P9 77 9% U
T Y ML AL TE L A R B 3k 5 AT S5 K ) B L R AT 4y
Wit . oA TN Lk 4 B RSOk B M AR L R HE AR SO IR L H
i, R (D 3 (2) 3K (6) 43 B 78 58 WA [R] 6 P HIL 7 oR 4500
A 130 R 1 R AL PR 5 5 4 1 BRI o ST 2 % IR
R R RSP 49 Y5 AR B89 4 (R, T b 2 SR A 4 — TR 6 TR

570
500

BB FE S R EMEC
g

50 100 150 200 250 300 350 400 450 500

- £L N ES 6

4 R[] 98 ER  SULIE AYE AE RN C 1xT L
Fig. 4 Comparison of communication cost between virtual machines

in different scheduling algorithms
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Fig. 5 Comparison of resource utilization in different scheduling

algorithms
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algorithms
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