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Abstract In the era of big data and cloud computing, the virtual infrastructure planning converged optical network
resources and data center resources is the best way to solve the challenges facing optical networks. Two integer linear
program models for virtual infrastructure planning are established with and without wavelength conversion capability.
With dynamic service request, two objective functions of the two models: minimum joint power consumption and
minimum network resource utilization rate, are simulated and compared with the power consumption and the
blocking rate performance. The results show that, under light load conditions, the minimum joint power consumption
has lower power consumption; under heavy loads, the minimum network resource utilization rate has lower power
consumption; the minimum network resource utilization rate always has a lower blocking rate.
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Fig.2 Fiber link model
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Table 1 Data center building block characteristics

Resource Type Capacity
CPU 30 servers/360 cores 2.93 GHz Intel Xeon six—core processor
Storage - 29TB
Ty - 2.4 Tb/s
Memory 1333 MHz 40 Tb
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Table 2 Optical network equipment power consumption data

Symbol Description Power /W
P oo i Input/output port pair of the switch fabric 0.107x 10
I — O/E/O line-side WDM transponder (10 G) 6
P E/O, O/E transmitter or receiver 3.5
P e EDFA 13
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Table 3 Date center power consumption values

Symbol Description Value /kW
P, Power consumption under full utilization 175
P, Power consumption under idle state 8.75
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Table 4 Problem variable
Variable Domain Description
X4y Z, Flow realizing number of lightpaths requests of demand d towards DC s on candidate virtual path p
z,, Z, Flow realizing virtual link e on candidate physical path ¢
w, Z, Number of wavelengths utilized on virtual link e
Y Z, Number of wavelengths utilized on physical link /
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