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Abstract 
 

Information drives businesses. Storage systems play a significant role in today’s 
enterprise. We have seen a recent flurry of technologies to satisfy this growing demand. 
As we shall see in this short write up, each of these cater to a very specific subset of 
clients and the costs vary widely depending on the service class. We aim to closer the gap 
in these service guarantees while keeping the cost moderate.  
 
 
1. Introduction 
 

Today’s high-performance computing places a stringent demand on the storage 
capacity and performance of its components. Fulfilling these growing demands motivates 
the need for designing efficient interconnects [1]. While the best performance can be 
gained using expensive interconnects, affordability is the primary concern.  

 
To cite a simple example, an expensive way to setup a 46-node network will be to 

use one 48-port switch. As an alternative, a cheaper and less efficient way will be to use 7 
8-port switches. One of the solutions we propose is to use 2 24-port switches. The cost 
structure is given in the table below [2]: 

 
Switch Vendor specs Switch 

Cost $ 
Cost to connect 

46 nodes $ 
 

8-port Power Connect 2708; 8 port Gigabit 
Ethernet Switch; 8 10/100/1000 BASE-T 

ports

109 763  

24-port Power Connect 2324; 24 Port Fast Ethernet 
Switch with Gigabit; 24 10/100 BASE-T 

ports 

149 298 √ 

48-port Power Connect 3448; High Performance 
Fast Ethernet Switch; 48 10/100BASE-T 

Fast Ethernet ports

749 749  

  
 

2. Simulation Setup 
 
 The performance of a network can be evaluated by knowing the aggregate 
bandwidth utilized and the average path length across it. To aid in our process of 
determining the optimal interconnects for a given node-switch pair, we simulate a 
reasonable number of random flows across the commonly used graph types, in addition to 



our proposed topologies to obtain the performance metrics, namely bandwidth and path 
length. For simplicity, we assume unbiased sharing of bandwidth among the randomly 
generated flows, constant link/edge capacity and absence of congestion.  
 
 
3. Topologies & Results 
  
 Following are some of the common topologies used: 

   
 Mesh    Torus    Hypercube 
 
 Following is the Hybrid switch topology, also termed as a 2D-Switch Model. 

 
 The above shows 16 nodes connected using 8 4-port switches. The hop count is 
two regardless of the source and destination. 



 
 

 
 
Shown above are some of the results obtained by running the simulation on a large set of 
nodes. It essentially serves to indicate that higher the dimension, the better is the 
throughput. 
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5. Seawulf Cluster 
 
 The next and most important step is to gather sufficient data on the customer 
requirements and the current network setups and to be able to come up with topologies 
which can be utilized in the real world. 
 
 We have run a few simulations on the Seawulf cluster as part of data gathering 
and would like to be able to run many more. We have currently exceeded the quota 
assigned to us and this is a request to provide us 10000 hours/month * 3 months. 

http://www.dell.com/

