
 
 
 
 
 

Report production coordinator: Claudia Chui, claudia@comp.hkbu.edu.hk, +852 3411 7079 
 Report Web Site: http://www.comp.hkbu.edu.hk/tech-report 

Report Cover Designer: So Kin Ming 

 
Efficient Computation Methods to calculate the 

Worst Case Cell Delay for an ATM Switch 
with Real-Time Video Traffic 

 
Joseph Kee-Yin NG1, Shibin Song2, Bihai Tang3,  

Wei Zhao4 
 

COMP-03-010 
 

Release Date: March 3, 2003 
 

 
 

1Dept. of Computer Science, Hong Kong Baptist University, Kowloon, Hong Kong 
2Dept. of Statistical Science, ZhongShan University, GuangZhou, 510275, China 

3Dept. of Quantitative Economics, Guangzhou Academy of Economics, GuangZhou, 
510600, China 

4Dept. of Computer Science, Texas A&M University, College Station, TX 77843-3112 
 

 
Abstract 

 
Real time applications running on an ATM network require the network to provide a trans- 
mission quality guarantee. Such transmission guarantee can only be possible if there exists an 
absolute and deterministic worst case delay bound on all the ATM cells within the real-time 
connection. In this paper, we present our approach in finding this worst case cell delay within an 
ATM switch. In terms of computation complexity, we find out that our proposed method is no 
harder than any other existing methods in finding such worse case delay. Furthermore, while other 
researchers tackle different schedulers with different approaches, our method is general enough 
and is applicable to schedulers that adopt the FIFO, Static Priority (SP), Earliest Deadline First 
(EDF) and Generalized Processor Sharing (GPS) scheduling policies. In addition, our proposed 
“Fixed Points”  method can trade- off accuracy with computation complexity for performance 
improvement. As a result, our proposed method has shown to be superior to all existing methods 
in terms of computation complexity. Through our simulation experiments based on real-time 
MPEG video traffic, we arrived with the following observations:  
1. If the deadlines are not greater than 0.2205 second, there is no significant improvement on the 
performances of connection admission control when more than 5 segments are used;  
2. The fixed points computation method could efficiently reduce the computation complexity of 
the connection admission control by more than 50% with little performance loss;  
3. Comparing to the FIFO Scheduler, the EDF scheduler has an advantage only in the region 
where traffic is less bursty and posses a wider range in deadlines. 
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Number of cells in (t, t+I] of Mi

t+Itc

c

Fi(t, I): Arrival Function

Si(t, I): Service Function

Delay of the c-th cell arrived after t

Si
-1(t, c) - Fi

-1(t, c)

Fi(tc) - Si(tc)
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Server: FIFO  non Fixed points , Source: Starwars
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