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Abstract

In this paper we present a half-time evaluation of results obtained in the NadeWeb
coordinated project. This projects intends to evaluate and enhance the performance of
the DRM Distributed Resource Machine, a highly scalable distributed virtual machine,
as well as use it for evolutionary computation tasks and apply it to real-world problem
such as the evaluation of company risks or the analysis of word streams looking for some
temporal structure.
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1 Project Objectives

The main objectives of the NadeWeb project has been deepening the understanding of the
DRM, Distributed Resource Machine, a P2P virtual machine for general computation, and,
specifically, to measure its performance in a distributed computation environment. DRM was
released as a part of the DREAM project [Paechter. et al., 2000], but the IST-FET project that
spawned it did not include extensive testing and evaluation. Further studies proved that its scal-
ing behavior did not correspond to what theoretically should be expected [Arenas, 2005], and
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specially Maribel Garcia Arenas’ PhD thesis; thus, the objective of this project was to extensive
evaluate its performance, debug and correct flaws, and finally, use it for evolutionary compu-
tation, as the original project intended. DREAM also included the release of the JEO library
[Arenas et al., 2004} [Arenas et al., 2002b, [Arenas et al., 20024, [Arenas et al., 2001], which was
adapted for distributed computation, but had several problems. First, it used DRM for statis-
tics collection, but not for migrating objects under evolution; second, it used a classic evolution-
ary computation paradigm: a generational island model, which did not really take advantage of
the ad-hoc and asynchronous nature of the DRM virtual machine. That is why a second objec-
tive of the project was to design a new evolutionary/adaptive algorithm that really leveraged
DRM. Since this project is a coordinated one, it included several subgroups more interested in
the application of these algorithms, as well as advancing the state of the art in those particular
applications. These applications were human-computer interfaces, natural language processing
and bankruptcy prediction. The objective was to improve results in those areas, as well as use
them as testbeds for the algorithms developed.

2 Success level reached in the project

Since we are barely halfway through the project, there have not been many results; mainly,
researchers that have been hired for the project are getting up-to-date on the project topics.
One of them was hired by March 2004, and the other one by September 2004. There have
been also some changes in the project staff; a new researcher has entered the project, another
one has changed status and location, and finally, one has left the project. However, a few
objectives have been reached.

2.1 DRM performance evaluation

Two problems have been solved using evolutionary computation on the DRM: the classical
OneMax and knapsack problem. The main objective was to check what were its scaling prop-
erties, when new nodes were added. Results for up to 32 nodes are shown in figure [

However, at this point in time, it is not clear what are the causes of this lack of speedup.
It could be due to an implementation defect, or it could be essential to the nature of the
newscast algorithm: items on each node cache are sent time and again while they have not
been substituted by another; this could be fixed by changing the cache size, but it could indicate
a deeper problem.

At any rate, the newscast algorithm has been extensively studied, and as an alternative for
further work, its reimplementation using web services or libraries such as JXTA [JXTA] will
be considered.

2.2 Genetic programming on the DREAM platform

With support from the Granada-ATC subproject, the ITI-UPV subproject has focused on
genetic programming [Riolo and Worzel, 2003], updating the GP modules in JEO and applying
them to their main research axis: brain-computer interfaces (BCI).

In fact, many of the structures obtained would have been competitive in the BCI competi-
tion that is held every year.
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Figure 1: DRM speed-up for the knapsack problem solved using evolutionary computation;
nodes are increased along the = axis, while the y axis shows speed up. Speedup for more than
16 machines is clearly lower than expected.
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Figure 2: One of the best structures computed using genetic programming

2.3 Memetic algorithms in genetic programming

Genetic programming includes several constants, whose change via mutation takes a very long
time; combining this global algorithm with a local algorithm such as simulated annealing can
yield better results in less time. The ITI-UPV group is testing such combination on generated
signals; it still takes some time, making it a good candidate for parallelization.

2.4 Novelty detection in text streams

In constantly changing text streams, such as weblogs, news sites or Internet forums, it is
almost impossible to know what topics are hot in a particular moment. Some algorithms
have been developed to follow text streams and fire when some topic is being mentioned more
than usual [Kleinberg, 2002]; however, these algorithms, approached from the point of view
of optimization, have not been measured extensively, and, besides, its efficiency, as well as
predictive power, could probably be improved using global optimization algorithms such as
evolutionary algorithms. The number of times a term appears in a text stream (in this case, a
set of weblogs) is shown in figure

A model for these streams, which consists of different states; (the higher, the hotter is
this issue at a particular point in time), has been created by comparing different measures
of proximity, and finally fitting using an evolutionary algorithm; the combination of both
techniques yields a fit that is better than the one found by Kleinberg previously. An example
of fits with different distance measures is found in figure .
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Figure 3: Number of times the word RSS appears in a text stream vs. time. This figure shows
the bursty structure of this kind of streams.



TIC2003-09481-C04

00 (a)
0,8 1— B--3 (b) _
=9 (0)
! A-A (d) N
i <+ (e)
; > (f) -
; +-+ (9
g *-% (h)

o
o
I

Frequency
T

=4
N
I
A
al

2e+06 3e+06 4e+06 5e+06

Time

Figure 4: Fitting different measures of proximity to a text stream that uses the same repre-
sentation as in figure Bl In this case, distance labelled as (g) yields the best result; this will be
the one that is finally used.
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2.5 Bankruptcy prediction

Some advances have been made in the selection of variables involved in the prediction of
bankruptcy of industrial firms. The Granada-EFC group has made some headway in that
area, and found out that indebtedness, funding costs and economic return on investment are
the best predictors of firm health. For the time being, no adaptive algorithms are being used;
in a future stage, these problems will be approached using the DREAM/JEO platform.

3 Results indicators

There are two persons that have been hired for the project, Juan Luis Jiménez Laredo and Eva
Alfato Cid; Juan Luis is currently engaged in the PhD program at the University of Granada.
Additionally, two persons, Juan José Samper, whose PhD is in an advanced state, and Juan
Torrecillas, who has also signed up for the PhD program of the ATC dept. at the University
of Granada, have profited from their interaction with members of the project.

A website has been created for diffusion of the project results, ; and is maintained by Juan
Luis at the Granada-ATC subproject.

Several papers and technical reports have been published by each subproject:

e ITI-UPV has published the following technical reports [Cid, 2005d, [Cid, 20054, [Cid, 20055,
[Cid, 20054, [Cid, 20044, [Cid, 20045], mainly on the implementation of a signal classifica-
tion system using DREAM and JEO; all of them are in Spanish. Besides, a paper has

been accepted in a national congress: [Alfaro-Cid et al., 2005].

e The Granada (which includes a professor from Madrid) subproject has published the
following papers in a national multidisciplinary congress: [Romero, 2005b] [Arenas, 2005,
[Tricas, 2005, Romero, 2005a]. Two have been published in an international congress:
|Gustavo Romero and Merelo, 2005}, (Castillo et al., 2005]. Several papers have been sub-
mitted to international journals, and are in the review phase.

e The EFC group has published a paper in an international congress |[Gomez et al., 2005,
and another one submitted to a national accounting congress [De la Torre et al., 2005]

Finally, some groups, specially Granada-ATC, maintain links with several other universi-
ties: Zaragoza, Malaga, Rey Juan Carlos I in Madrid, but no serious attempt to initiate an
international project has been made. We intend to release software as free software as soon
as it is well-packaged and we can write a good roadmap for the future development of the
platform.
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