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Figure 1 Fat-Tree topology with k=4 
 

In this assignment, you will implement a Fat-Tree topology generator using Mininet Python 
script. Fat-Tree is not a static network topology, instead it grows with respect to the value of k. 
Followings are some characteristics of Fat-Tree. A simple Fat-Tree topology with k = 4 has 
been shown in Figure 1. 

 Hierarchy: all switches are categorized in accordance with hierarchical design. There 
are three levels in Fat-Tree, which are core, aggregation and edge. In other word, in 
Fat-Tree we can group the switches into core switches, aggregation switches and edge 
switches. The role of core switch is to forward traffic among aggregation switches, and 
that of the aggregation switch is to inter-connect core and edge switches. The edge 
switches reside in lowest level of Fat-Tree topology, try to forward traffic between 
hosts and aggregation switches. 

 Switch: the switches in Fat-Tree should have identical port number which is specified 
by the value of k. E.g., with k = 4 Fat-Tree, all switches in Fat-Tree should have 4 ports. 
There are k pods, each containing two layers of k/2 switches. Each k-port switch in the 
lower layer is directly connected to k/2 hosts. Each of the remaining k/2 ports is 
connected to k/2 of the k ports in the aggregation layer of the hierarchy. There are (k/2)2 

mailto:noraki@postech.ac.kr


k-port core switches. Each core switch has one port connected to each of k pods. The 
ith port of any core switch is connected to pod i such that consecutive ports in the 
aggregation layer of each pod switch are connected to core switches on (k/2) strides. In 
general, a Fat-Tree built with k-port switches supports k3/4 hosts. 

 Address: the Fat-Tree follows strict IP addressing scheme, and in this assignment we 
will use a private IP block 10.0.0.0/8 to implement the addressing scheme. Since in 
OpenFlow network, the switch cannot be assigned any IP address, we need to slightly 
change the original Fat-Tree addressing scheme. The pod switches (comprised of 
aggregation and edge switches) are given DataPathID (DPID) of the form 
00:00:00:00:00:pod:switch:01, where pod denotes the pod number (in [0, k - 1]), and 
switch denotes the position of that switch in the pod (in [0, k - 1], starting from left to 
right, bottom to top). The core switches are allocated the DPID of the form 
00:00:00:00:00:k:j:i, where j and i denote that switch's coordinates in the (k/2)2 core 
switch grid (each in [1, (k/2)], starting from top-left). The address of a host follows 
from the pod switch it is connected to; hosts have addresses of the form: 
10.pod.switch.ID, where ID is the host's position in that subnet (in [2, k/2+1], starting 
from left to right). Therefore, each lower-level switch is responsible for a /24 subnet of 
k/2 hosts. 

 Port: there are k-ports in each switch, and the index number of port is assignment in 
inverse-clockwise. Therefore the left and down most port is assigned port number 0, 
while the right and top most port is assigned port number k - 1. 

 Link: all network elements should be inter-connected through logical links. The ith 
host in a subnet should be connected to the ith port of edge switch which manages the 
subnet. Since each edge switch has k/2 number of hosts, therefore k/2 ports are 
occupied to connect to the hosts. The residual ports of edge switch are connected to 
aggregation switches. The (k/2 + i - 1)th port of edge switch which has DPID 
00:00:00:00:00:pod:j:01 should be connected to the jth port of aggregation switch 
which has DPID 00:00:00:00:00:pod:(k - i):01. 

By keeping those characteristics in mind, you need to design and develop your topology 
generation program. The resulting program should generate Fat-Tree topology in Mininet, in 
accordance with the value of k, which can be configured either inside source file or through 
CLI argument. 

Write the documents which includes followings: 

1) The instruction on how to run your program 

2) The detailed algorithm that you used to implement the topology generation 

(For algorithm, you may add some pseudo code with corresponding description) 

Submit your code and document to the LMS (http://lms.postech.ac.kr). 

Have fun! 


