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Abstract

Here we present NekoStat, an extension to the Neko tool.
Neko is a Java framework that permits rapid prototyping
and qualitative analysis of distributed applications, that can
be exercised both on real networks and on simulated ones.
In order to enlarge the spectrum of V&V activities we real-
ized an extension to standard Neko, called NekoStat. The
extension permits to obtain quantitative evaluations of dis-
tributed systems: a unique code can be exercised and the
same supports can be used to make both simulative and ex-
perimental analysis.

1. Introduction

In recent years, special attention is being devoted to the
analysis of distributed protocols, traditionally analyzed and
validated in terms of qualitative properties such as ”termina-
tion”, ”validity”, ”integrity”, ”agreement”. To verify such
properties is appropriate and important for demonstrating
theoretical correctness; quantitative measures are instead
required in contexts in which also time aspects are relevant.

In the new stream of methodologies and tools to con-
tribute to the V&V of distributed algorithms, a framework
has been developed, called Neko ([6]), which consists of
a simple communication platform that allows to both simu-
late a distributed algorithm and execute it on a real network,
using the same implementation for the algorithm. Distrib-
uted algorithms are generally implemented using a layered
architecture, with the network(s) at the bottom of the ar-
chitecture. The framework supports message passing using
send and receive methods, that can pass generic Java ob-
jects. Neko was built at the Distributed Systems Lab of
EPFL Institute in Lausanne. It was written in Java to as-
sure high portability and has been deliberately kept simple,
extensible and easy to use. A complete description of the
framework can be found in [5].

However, Neko does not include supports to collect and
manage events so as to perform quantitative evaluations, in

parallel with the algorithm execution: to make this we real-
ized the NekoStat extension.

2. The NekoStat package

NekoStat ([4]) was created as an extension to the Neko
tool, to allow a simple and powerful quantitative evaluation
of distributed algorithms, using both simulative and exper-
imental approaches. This way, the ability of performing
V&V analysis offered is extended also in the direction of
a statistical dynamic evaluationof a system. In Figure 1
there is a high level view of the extensions provided by the
NekoStat package. A complete description of NekoStat can
be found in [2].

NekoStat maintains the same approach taken in Neko: to
allow the designer to exercise a unique implementation of
the distributed algorithm and to allow the usage of a unique
set of supports, both on simulation and experiments.

Using NekoStat to obtain an assessment of relevant met-
rics of a distributed system is simple. First of all, it is nec-
essary to implement the distributed system/algorithm, us-
ing the supports available in the Neko framework (in Java).
Then, in order to apply the supports available in the Neko-
Stat extension, some simple modifications have to be per-
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Figure 1. High level view of typical NekoStat
architecture for a session of analysis



formed to the application code. The user has to define
the interestingeventsand introduce calls to thelog(Event),
method of a special predefined logger class (StatLogger),
in the points of the source code in which the event happens;
after that, the user has to implement aStatHandler, a class
containing the methods to manage the collecteddistributed
eventand to transform them intoquantities.

The quantitative analysis of distributed systems in Neko-
Stat is approached through two sets of supports: the first set
is composed of tools for thestatistical analysis of measure-
ments, whereas the second one includes tools tocollect and
handle events.

The tools defined for statistical analysis are composed of
avalues containerandmethodsto obtain statistical parame-
ters.

The supports to quantitative analysis address different
objectives, in accordance with the analysis method they are
applied to. For simulations we defined means for handling
the quantitative analysis process, i.e.stop conditionsbased
on number of measurements or on accuracy of collected re-
sults. For real executions we defined supports forevents
collectionand forclocks synchronization. Finally, both for
simulations and for real executions, we defined supports
(appropriate layers) to handle the phases ofstart andstop
of the analysis.

We started to work with the tool, both to demonstrate its
utility and to test its functionalities. For now, we focused on
two case studies.

As first case study, we performed an experiment on a
Wide Area Network connection, between Italy and Japan,
to evaluate and fairly compare the Quality of Service of a
large family of adaptive failure detectors. The QoS of the
failure detectors can be described with the following set of
metrics:TM (the mistake duration time),TMR (the interval
between successive mistakes) andTD (the detection time).
This is a complete set: from these metrics it is possible to
obtain all the others. The architecture of the experiment is
depicted in Figure 2. This Figure depicts also the NekoStat
support classes that permit to obtain the numerical evalua-
tion, i.e. theFDStatHandler, that receives distributed events
and from these it obtains the measurements for the metrics.
To obtain a simple, fair and complete evaluation of the QoS
metrics we used two special layers. The first one isMul-
tiPlexer, performing a simple task: it forwards every re-
ceived message to the upper layers, guaranteeing that the
failure detectors perceive identical network conditions. The
SimCrashLayeris instead a layer that injects a crash of the
Heartbeaterlayer: it permits to evaluate the behavior of
the failure detectors in presence of a crash failure of the
Monitored process. The structure of the experiment clearly
highlights the potentialities and the easiness of an analysis
performed using Neko and NekoStat, specifically the injec-
tion of faults made withSimCrashLayerand the use of the
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Figure 2. NekoStat architecture for the Failure
Detectors experiment

MultiPlexer, that makes possible to fairly compare the dif-
ferent failure detectors. We ran the experiment for 10 days,
and we obtained some interesting results about the QoS of
failure detectors in a WAN environment. This experiment
is fully described in [3].

As a second case study, we evaluated the Quality of
Service of a message freshness detection algorithm, SFDA
([1]). SFDA is now part of the stack of protocols used for
Italian high speed railway signaling network. Firstly we
performed a set of simulations, to obtain evaluation of in-
teresting timing and probability metrics of availability of
the provided service. Afterwards, we performed a set of
experiments to obtain the same set of metrics on a realis-
tic example of connection: thanks to the potentiality of the
tool, we used the same structure, source code and supports
for the two kinds of evaluations.
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