Bingyu Zhou 
email: zhouby@buaa.edu.cn
  
Guangjun Qin 
  
Limin Xiao 
email: xiaolm@buaa.edu.cn
  
Zhisheng Huo 
  
Bing Wei 
  
Jiulong Chang 
  
Nan Zhou 
  
Li Ruan 
  
Haitao Wang 
  
Zipeng Wei 
  
Balancing Global and Local Fairness Allocation Model in Heterogeneous Data center

Aiming at the problem that the bandwidth allocation method in heterogeneous data center can't take into account the global and local fairness, we propose an allocation method called GLA that satisfies fair attributes and can improve the utilization of system resources by nearly 20% when the number of clients are more than six contrasting with the existing methods. The algorithm is also protable and scalable that can adapt to most of systems.

Introduction

The existing methods of bandwidth allocation [START_REF] Gutman | Fair allocation without trade[END_REF][START_REF] Yusuke | A Bandwidth Reallocation Scheme to Improve Fairness and Link Utilization in Data Center Networks[END_REF] in the heterogeneous data center such as DRF, DRFH(e.g., [START_REF] Ghodsi | Dominant resource fairness: Fair allocation of multiple resource types[END_REF][START_REF] Dolev | No justied complaints: On fair sharing of multiple resources[END_REF][START_REF] Parkes | Beyond dominant resource fairness: Extensions, limitations,and indivisibilities[END_REF]), BAA [START_REF] Wang | Balancing fairness and efficiency in tiered storage systems with bottleneck-aware allocation[END_REF][START_REF] Wang | Brief Announcement: Fairness-Efficiency Tradeoffs in Tiered Storage Allocation[END_REF] and UAF [START_REF] Huo | Hybrid Storage Throughput Allocation Among Multiple Clients in Heterogeneous Data Center[END_REF] have a poor performance for that the utilization only can up to 70% in the best situation and the usage of resource is unbalanced. Through contrasting the distribution result among above methods, we found the situation that the allocation in the entire data center meet the fairness but on each server is unfair or the global allocation shows unfairness and the total throughput is at a low level for applying fair allocation algorithm on each server. These methods are restricted to fair policies and the efficiency of global and local, so we must balance the allocation of global and local to enhance the utilization rate. The allocation model called Balancing Global and Local Fairness Allocation(GLA) we proposed in the paper can solve this problem. It includes global allocation strategy and local allocation strategy., meanwhile setting the global parameters to coordinate the consistency of the two strategies.

In the second part, we introduce the GLA model and implementation architecture. The performance evaluation results will be described in Section 3. In the end, we will conclude our work.

GLA Allocation Model and Scheduling Architecture

The functions of GLA model are shown as follows:
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The scheduling architecture of the heterogeneous data center has two layers(Fig. 1), GLA is deployed in the second layer. The first layer scheduler assigns the requests of clients to the corresponding server in terms of the original weight, the second tier calculate the bandwidth allocated to each client based on the GLA algorithm. Different form other algorithm, the global parameters produced by GLA will be send to the first layer to assist the next allocation. The algorithm obeys the principle of conservation. The throughput of allocation subjects to the limitations that are presented into progressive from local to the whole. 

Conclusion

In this paper,we focus on the problem that the existing allocation methods can't balance global and local fairness, and propose a bandwidth allocation algorithm called GLA. Through experiments, we exhibit that GLA is fairness and improve the throughput of heterogeneous data center for 19.8% when the number of clients are more than six. GLA is more suitable for large-scale clients.

Fig. 1 ..Fig. 2 .Fig. 3 .
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