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Abstract
This paper discusses research results on the performance
characterisation of JavaSpaces. Whereas Design of Experiments provides a technique to obtain response surface models of second order with as few experiments as possible,
the construction of higher order models makes more precise predictions possible. Analysis of Variance is iteratively
used in combination with Linear Regression to obtain information about the performance characteristics of JavaSpaces, resulting in an accurate response surface model as a
function of the input factors.

put space, where input factors can be powers of the main
input factors (e.g. A, B, B 2 , . . .) as well as interactions between the main input factors (e.g. AB, AB 2 , . . .). Before
using Linear Regression to obtain a higher order RSM, only
the signiﬁcant input factors are selected based on the results
of the ANOVA.
Fitting the experimental data by incrementally augmenting the order of the RSM, is here applied to the JavaSpaces
platform. Each experiment consists of tTa tasks of runtime
tMe to be distributed to tWo workers in a Master-Slave environment. These three controllable input factors form the
input space. The only outputfactor is pWCT, the wallclock
time. From this, the efﬁciency pEff can be calculated as:

1. Introduction
This contribution reﬂects the ﬁrst results of ongoing research in the ﬁeld of performance characterisation of distributed platforms in general, in this paper JavaSpaces [3],
a Java implementation of the Linda Tuple Spaces concept
[1, 4]. In recent research [6, 2, 5] a well known statistical technique, called Design of Experiments (DoE) [7], was
used for modeling the performance with as few experiments
as possible. Using this technique implies the construction
of response surface models (RSM) of maximum order 2.
This is a serious limitation when using it to cover wide input ranges.
In this paper all experiments lie on a uniform grid in the
input space, instead of using a predeﬁned DoE design. This
implies that the output of the experiments can be ﬁtted to
multivariate polynomial models of order higher than 2. The
data is ﬁtted in an adaptive way by incrementally augmenting the order of the RSM until a good ﬁt is obtained.

2. Higher Order Modeling
Analysis of Variance (ANOVA) [8] allows to detect the
signiﬁcance of the inﬂuences for each input factor of the in-

pEff =

tTa ∗ tMe
pWCT ∗ tWo

(1)

tTa was found to have no inﬂuence on pEff, whereas both
tMe and tWo had inﬂuence of order 4. The visualisation of
the RSM can be seen in Figure 1. The data points used for
contructing the model are shown with +. Additional veriﬁcation points are shown with ×.

3. Conclusions
This contribution discussed intermediate but relevant results of research on the performance characterisation of
JavaSpaces. The construction of higher order models allows
to predict the overall performance accurately. These models
will later be used in the scheduling process of computationally complex problems.
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Figure 1. 3D plot of pEff
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