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ABSTRACT 

Dynamic bandwidth allocation in Ethernet passive optical networks (EPON) presents a key 

issue for providing efficient and fair utilization of the EPON upstream bandwidth while 

supporting the  quality of service QoS requirements of different traffic classes. Rare literatures 

have addressed a qualitative and quantitative comparison of large numbers of DBA algorithms 

based on their performance indicators.  

This thesis provides a detailed comparison and a classification study for a large number of 

DBA algorithms with respect to time delay and throughput as performance indicators. The study 

shows that IPACT WITH CBR, UDBA, IPACT with two stages and CPBA are the optimum 

DBA algorithms regarding both time delay and throughput at highly loaded scenarios. 

These algorithms are enrolled in a parametric optimization process targeting performance 

enhancement at highly loaded scenarios this increasing upstream line rates, changing distance 

between the OLT (Optical Line Terminal) and ONU (Optical Network Unit), increasing size of 

an Ethernet packet and changing maximum cycle time to 1 ms and altering guard time value).   

 This process reduces time delay around 3.5% for IPACT WITH CBR, 1.725% for UDBA, 

1.167% for IPACT with two stages and (1.167% for CPBA. Also, the optimization increases the 

throughput by 1.3% for IPACT WITH CBR, 1.795% in UDBA, 2.5% for IPACT with two stages 

and 1.684% for CPBA. 
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