
replication, while the other provides scalability and load balancing via deterministic 
partitioning of tuples. JavaSpaces-WRAP follows the decorator design pattern to layer 
functionality atop a basic centralised space, maintaining most of the syntax and semantics of 
the centralised JavaSpace. Clients access the distributed JavaSpace transparently by 
instantiating the appropriate wrapper and invoking standard JavaSpace operations.  

 

Tests to determine fault-tolerance provided by the replication wrapper were carried out by 
modifying an online auction application to use the replication wrapper. Replica failure was 
simulated by killing one of the replicas while the application is being used. The fault-tolerance 
provided by the replication wrapper enables the application to continue functioning normally 
until all replicas fail. Scalability and load balancing behaviour was tested by using a fractal 
generator application modified to use the partitioning wrapper. The master-worker pattern of 
the fractal generator uses objects of various types for communication. These objects are 
distributed among partitions according to their hash value to achieve load-balancing. We are in 
the process of obtaining data to calculate the speedup provided by partitioning under varying 
loads.  
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Effect of distance on the measurement of multiplicity and peak currents of lightning 
direction finding systems  

J.  
Two lightning locating systems were utilised in obtaining the cloud-to-ground flash 
characteristics in Sri Lanka and in the surrounding area of the Indian Ocean. A total of 5189 
cloud to ground (CG) flashes for 39 days in the months of February, May, June, August, 
September and October in 1999 were used for this study.  
 
Data shows a clear reduction in the multiplicity when thunderstorms are far from the 
measuring stations. It was observed that the average multiplicity can be represented by the 
relationship ax-b where a = 7.83, b = -0.25 and x is the distance. When the distance is within 10-
20 km, we get a multiplicity value of 4.5, which agrees well with the previously reported 
measurements carried out with transient recorders. The reduction in average multiplicity with 
the distance can be attributed to the attenuation of EM radiation when travelling long distances 
over the finitely conducting ground plane.  

Opposite trend (larger the distance, higher the peak current values) was seen for average peak 
current values when studied against the distance. This effect can be easily explained in terms of 
attenuation due to finite ground conductivity and trigger thresholds in electronic circuits that 
effects the filtering process of the lightning ground flashes. A average peak current value of 22 
kA was observed for distances 10-50 km.  

535 E1 
Analysis of voice signals using non-linear techniques  
 
Analysis of speech signals is important for the development of speech recognition and speech 
synthesis techniques. Conventional methods used for speech analysis such as Fourier spectra 
and linear predictive coding are based on linear techniques. However, speech production is a 
non-linear process and the speech signals have been found to contain non-linearities. Therefore 
it has been recently recognised that non-linear techniques are more suitable for the analysis of 
speech signals.  

 



In this work, an analysis of vowel sounds of Sinhala language was carried out using non-linear 
techniques such as time delay embedding, singular value decomposition embedding and 
dimension analysis. Example state space embeddings obtained for two vowel sounds are 
shown in Figure 1.  

   
 

 
Evidence was found for non-linear low dimensional behaviour of speech signals, in agreement 
with some of the published work. In addition, by comparing reconstructed phase portraits with 
frequency spectra, evidence was found for the existence of period doubling bifurcations in 
speech signals.  
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Forecasting the demand for commercial energy and its influencing factors in Sri Lanka  

A commercial energy plan is a must for a developing country like Sri Lanka, as the availability 
and access to commercial energy are key components that determine growth in all sectors of 
the economy. The inability of the country to meet its current demand for commercial energy 
has deterred many local and foreign investors. Therefore a study of identifying the main 
aspects affecting this demand for commercial energy and its short term forecasting makes a 
significant contribution to the country’s energy plan. Commercial energy sources in Sri Lanka 
consist of petroleum products, electricity and coal. A great deal of diversity can be found in the 
consumption pattern within the petroleum sector, as different products are used for different 
purposes at varying costs. Of the petroleum products; super petrol, auto diesel, kerosene and 
furnace oil are singled out for analysis considering their higher contribution to the level of local 
commercial energy consumption.  

 
A combination of time series analysis and multiple linear regression was carried out and the 
fitted models were investigated for their adequacy. The time series analysis utilizes monthly 
demand figures for the period 1977-2000, while annual demand was used for the multiple 
regression model fitting. The seasonal time series models; SARIMA(0,1,4)(0,1,2)12, 
SARIMA(0,1,5)(0,1,2)12, SARIMA(0,1,4)(0,1,2)12, SARIMA(0,1,2)(0,1,1)12 and SARIMA(0,1,4 
)(0,1,1)12 were adequate for short term forecasting of the demand for electricity, super petrol, 
auto diesel, kerosene and furnace oil respectively.  
 
The regression analysis implied that the demand for electricity in the country is mainly 
determined by the Per capita income. Thus, pricing policies adopted by the government do not 
directly influence the demand but may be useful in improving the overall efficiency of 
electricity use. The demand for Super petrol is affected both by its price and the per capita 


