Joaquín García-Hernández

Title of thesis: Management of the Quality of Video Services in ATM Networks

Position: Student
Degree awarded: Ph.D. 

Duration of study: 1994-1999

Financial support: CONACyT

Supervisor: Professor Mohammed Ghanbari

Current affiliation: Electric Research Institute of Mexico (IIE)
Instituto de Investigaciones Eléctricas (IIE)

Gerencia de Control e Instrumentación

Calle Reforma No. 113, Col. Palmira 

Cuernavaca, Mor., CP 62490

México.

E-mail: jgarciah@iie.org.mx
URL: http://www.iie.org.mx/Comunic/redes
Tel.: +52 (777) 362-38-11, ext. 7357

Fax: +52 (777) 318-98-54

[image: image1.jpg]



Abstract

In-service monitoring using operation and maintenance (OAM) cells can accurately measure the Quality of Service in ATM networks. Several factors such as the burstiness of the background traffic, network load, monitoring interval and the bit rate, may affect the accuracy of the OAM-based monitoring technique. However, percentages of accuracy of nearly 100 % can be achieved with only a small fraction of OAM cells. In addition, it was found that for the particular network scenario investigated, OAM cells can measure the characteristics of VBR video more accurately than those of CBR video. 

For the ATM network model used in which CBR video, VBR video, and data services share a common buffer and all belong to a uniform class, the first multiplexer absorbs most of the cell delay variation (CDV) than the subsequent stages. Also, the CDV experienced by CBR video sources can be higher than the CDV experienced by VBR video sources, if the background traffic is highly bursty. The implications are that in a multiplexer where CBR video, VBR video, and highly bursty data traffic are treated with equal priority, there is not any advantage for having CBR video instead of VBR video.

With low network loads, the contribution of each individual ATM switch to the local and to the end-to-end CDV is not significant. In the presence of a bottleneck switch, the CDV presented by this switch becomes the dominant one at both local and end-to-end sides. When the network load is between 0.5 and 0.6, small increments in the load do not alter the performance of the ATM switch buffers, and low values of CDV can be obtained. In contrast, it was found that there is a critical load between 0.65 and 0.7 where small increments in the network load may force the CDV to grow abruptly.   

Publications
Journal papers

J. García-Hernández and M. Ghanbari, “Measurement of ATM Layer QoS Parameters using OAM Cells”, Journal of Applied Research and Technology, Vol. 2, No. 2, August 2004, pp. 151-160.  



J. García-Hernández and M. Ghanbari, “Asynchronous Measurement of CDV in ATM Networks using OAM Cells”, Journal of Applied Research and Technology, Vol. 1, No.3, October 2003, pp. 266-272.

J. García-Hernández and M. Ghanbari, “In-Service Monitoring of Quality of Service in ATM Networks using OAM cells”, Journal of IEE Proceedings-Communications, Vol. 146, No. 2, UK, April 1999, pp. 102-106.

Conference papers

J. García-Hernández and M. Ghanbari, “Accurate Measurement of the Cell Delay Variation in ATM Networks using OAM cells”, ICT 2000: International Conference on Telecommunications, Acapulco, Mexico, 22-25 May 2000, pp. 484-487.

J. García-Hernández and M. Ghanbari, “Effect of Burstiness of the Background Traffic on the Cell Delay Variation of CBR and VBR Video in ATM Networks”, Sixth IFIP Workshop on Performance Modelling and Evaluation of ATM Networks, Ilkley, West Yorkshire, UK, 20-22 July 1998, pp. 17/1-10.

J. García-Hernández and Jie Zhang, “Monitoring, Evaluation and Notification of the QoS in ATM networks”, Fourth IFIP Workshop on Performance Modelling and Evaluation of ATM Networks, Ilkey, West Yorkshire, UK, 8-10 July 1996, pp. 43/1-10.

