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Abstract

To solve the problem that traditional multi-core processer designs rarely consider to give support to virtual ma-
chines and typical cloud services, the paper analyzes the typical architecture and characteristics of data-centers for
cloud computing and virtual machines and points out that data transfer, network performance and 1/0 virtualization
are the key but neglected factors affecting system performance, and based on the analysis, proposes an improved
multi-core processor design scheme. The scheme uses the innovative technologies of on-chip memory copy engine,
improved direct memory access (DMA) , improved direct cache access (DCA) , fast address translation and remote
DMA (RDMA) to increase the performance of memory system, network, I/0 and parallelism. The experimental
results show that when the scheme is used, the TCP bandwidth can be increased by 48.2% , a peak bandwidth
800Mbps can be achieved in a Gigabit Ethernet, the memory copy can reach a speed up of 14 times compared with
the traditional methods, the speeds of fast fourier transform (FFT) and matrix multiplication can be doubled, while
the cache efficiency is significantly improved.

Key words: cloud computing, multi-core processor, networking optimization, virtual machine, computer ar-

chitecture
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