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Homework 2 
Due: Oct 3rd in class (by 12:30 pm) 

 

 
Problem #1 (20%) 
Draw a baseline network for 64 nodes using 4 × 4 switches. How many stages are there and 
how many switches are needed? Show the routing from node 6 to node 48. 
 
Problem #2 (20%) 
Consider the Benes topology, the 16 port, 7 stage Clos network. Consider Complement traffic, 
here, source nodes send packets to specific destination nodes. For example, source 0 will 
communicate with destination 15 (0000 →1111), source 1 with destination 14 (0001 → 1110), 
source 2 with destination 13 (0010 → 1101) and so on with source 15 talking to destination 0 
(1111 → 0000). Can all nodes communicate simultaneously without blocking here? Show the 
paths that each node would take to create a non-blocking network, or not. 
 
Problem #3 (20%) 
You are asked to design a direct network for a multicomputer with 64 nodes using a 3-
dimensional torus, a 6-dimensional binary hypercube, and cube connected-cycles (CCC) with a 
minimum diameter.  The following questions are related to the relative merits of these networks: 

(a) What is the switch degree, d? 
(b) What is the network diameter, D? 
(c) What is the total number of links, l? (Consider unidirectional links for each pair). 
(d) Suppose the quality of the network is measured by (d x D x l)-1. Rank the three 

architectures according to this quality measure. 
(e) Suppose that each link, l is composed of w = 16 wires, each wire runs at f = 250 Mhz. 

What is channel bandwidth, CB?  
(f) What is the bisection bandwidth, BC? 

 
 
Problem #4 (20%) 
Suppose you need to build a scalable topology for 64K nodes and you have Dragonfly, and Fat 
tree as your choices – which one would you pick and why? (Use metrics of interest to base your 
choice, diameter, link cost, degree, bisection, etc). 
 
Problem #5 (20%) 
What is the preferred topology for the top 5 supercomputers in world? What is the maximum 
number of nodes supported? What is the bisection bandwidth? What is the switch degree? 
What is the network diameter? Top500.org is a good source of information.  
 
 


