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A High Performance Algorithm for Computing Bandwidth Requested Mini-Slots

WANG Qin DAI Peng ZHANG Xiao-Tong LI Zhan-Cai

(Department o f Computer Science and Technology » University of Science and Technology Beijing s Beijing 100083)

Abstract  Firstly, this paper proposes an algorithm which can calculate accurately the total
amount of mini-slots requested in the bandwidth request frame, based on HFC networks and
DOCSIS specifications. According to the size of user data packet or MAC management message,
the algorithm calculates the least amount of mini-slots needed by CM to transmit upstream frame
in the case of different RF (Radio Frequency) parameters, thereby efficiently increasing the net-
work bandwidth utilization ratio. Secondly, this paper also describes an optimized and high speed
implementation for the algorithm. A Hash function is introduced, which results in the great re-
duction of the program runtime, and thus, the implementation method meets the demands of real-
time systems. The algorithm has been successfully applied to the bidirectional system platform
for HDTV (High Definition Television), which consists of PHY chip and MAC chip developed in
authors lab. The algorithm meets the demands of applications, including bidirectional VOD of
HDTV, VoIP, and Internet data service etc. The tests in real network conditions show that the

system provides a good performance and reliability.
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This paper firstly proposes an algorithm that calculates
accurately the total amount of bandwidth requested mini-slots
according to the size of user data packet and the RF parame-
ters. Secondly, in view of the algorithm efficiency in network
communication systems, this paper also proposes an opti-
mized implementation to reduce greatly the program runtime

by designing a Hash table structure with 1-ASL.



