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Abstract 
 
The concept of the smart city is no longer something confined to science fiction. However, fully integrated smart cities 
will put tremendous strain on existing data infrastructure, especially for data center. From all the data being collected on a 
regular basis to the intense computing demands of AI-driven machine learning analytics, the sheer amount of traffic and 
processing workload will force networks to optimize or collapse under their own weight. Furthermore, Internet 
applications have grown in popularity with the advancement of data center technology. With the increasing demands of 
many-to-one transmission in data center networks, there will be a lot of packets injected into the switch at the same time 
competing for the same output port. That may cause the bottleneck buffer overflow and thus many packets must be 
dropped. Besides, the servers in data center are placed much closer than that in the Internet, so the packet round-trip time 
is very short. In this situation, if the value of retransmission timeout timer is not set properly, this will make network 
performance depressed. The problem is called TCP Incast. Hence, in this research, to solve above problem in data centers, 
the main idea is to dynamically set the threshold values of buffer in a switch. When the number of arriving packets 
exceeds the first threshold, the switch will (randomly) mark the packets for notify the TCP senders. After the second 
threshold is exceeded, the switch will (randomly) drop the packets. For achieving the goal of this research, three steps are 
as follows. First, a threshold setting method should be designed. Then, a new type of TCP mechanism is designed and 
finally, a new TCP mechanism and a novel threshold setting method in the switch are developed and executed in data 
centers and the Internet. From simulation results, the performance of the proposed mechanism is better than that of 
existing mechanism. 
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