
4 al 8 de Octubre 
CONGRESO VIRTUAL

A
C
T
A
S XXVII CONGRESO ARGENTINO

DE CIENCIAS DE LA COMPUTACION

CACIC 2021CACIC 2021

Universidad
Nacional de
Salta



Universidad Nacional de Salta 
Acta Memorias del Congreso Argentino en Ciencias de la Computación-CACIC / compilación de Marcia I. Mac 

Gaul. - 1a ed. - Salta : Universidad Nacional de Salta, 2021. 
Libro digital, Otros 

Archivo Digital: descarga y online 
ISBN 978-987-633-574-4 

1. Computación. 2. Tecnología Informática. 3. Ciencias de la Información. I. Mac Gaul, Marcia I., comp. II. 
Título. 

CDD 004.071 

Universidad Nacional de Salta  
   Acta Memorias del Congreso Argentino en Ciencias de la Computación -CACIC / 
compilación de Marcia I. Mac Gaul. - 1a ed. - Salta : Universidad Nacional de Salta, 
2021. 
   Libro digital, Otros  
 
   Archivo Digital: descarga y online  
   ISBN 978 -987-633-574-4 
 
   1. Computación. 2. Tecnología Informática. 3. Ciencias de la Información. I. Mac 
Gaul, Marcia I., comp. II. Título.  
   CDD 004.071  
  

 



  

 

I ISBN 978-987-633-574-4 

INDICE 

Autoridades UNSa ............................................................................................................................ 1 

Autoridades Red UNCI ....................................................................................................................... 2 

Comité Organizador .......................................................................................................................... 3 

Escuela Internacional de Informática ................................................................................................ 3 

Comité Académico ............................................................................................................................. 4 

Comité Científico ................................................................................................................................ 6 

WORKSHOPS  

WASI – AGENTES Y SISTEMAS INTELIGENTES ........................................................................... 10 

Estimación de Temperatura en Servidores mediante Herramientas de Deep Learning. 

Federico G. D’ Angiolo, Ignacio Mas, Juan Ignacio Giribet ….………………………………………………….……11 

Performance Analysis of Simulated Annealing Using Adaptive Markov Chain Length. 

Carlos Bermudez, Hugo Alfonso, Gabriel Minetti y Carolina ...…………………………………………………… 21 

Aprendizaje automático aplicado al procesamiento de imágenes para la clasificación 

de objetos reciclables.  

Salina Mauro, Osio Jorge, Cappelletti Marcelo y Morales Martín ……………………..………………….…… 31 

 Técnicas de percepción para el uso de Inteligencia Artificial en el desarrollo de los videojuegos: 
Caso de Estudio Proyecto 1810.  

Christian Parkinson y Roxana Martínez …………………………………………………………………………………..…. 41 

A Neural Network Framework for Small Microcontrollers. 

Cesar A. Estre, Martin Fleming, Marcos D. Saavedra and Federico Adra ..........................…………… 51 

 
WPDP - PROCESAMIENTO DISTRIBUIDO Y PARALELO ………………………………………………..…………….61 

Análisis de ejecución múltiple de Funciones Serverless en AWS. 

Nelson Rodríguez, Hernán Atencio, Martín Gómez, Lorena Parra, Maria Murazzo …………………..… 62 

Acelerando Código Científico en Python usando Numba. 

Andrés Milla and Enzo Rucci ………………………………………………………………………………………………………..72 

 WTIAE - TECNOLOGIA INFORMATICA APLICADA EN EDUCACION ………………………………..………….. 83 

Aplicación de Herramienta de Realidad Aumentada para la Enseñanza de Programación en el 
Nivel Superior. 

Lucas Romano y Ezequiel Moyano ………………………………………………………………….………………………….. 84 

Aportes de las herramientas digitales a STEM, durante la investigación científica, para  

fomentar el desarrollo de competencias científicas, tecnológicas y digitales. 

Silvina Manganelli ………………………………………………………………………..……………………………………………… 94 

SIMA. Un sistema integral modular para la gestión administrativa de la Educación Superior. 

Eduardo E. Mendoza, Juan P. Méndez, Diego F. Craig y Verónica K. Pagnoni ….………………………..…104 

Revisión sistemática de metodologías educativas implementadas durante la pandemia por  

COVID-19 en la Educación Superior en Iberoamérica.  

Omar Spandre, Paula Dieser y Cecilia Sanz …………………………………………………………….…………………… 114 

Identificación de brechas digitales en estudiantes de Relaciones Laborales. Una  

aproximación desde la virtualidad en 2021. 

Viviana R. Bercheñi y Sonia I. Mariño ……………………………………………………………………………..……………124 

Una guía de Accesibilidad Web para portales educativos. La revisión de usuarios. 

Verónica K. Pagnoni y Sonia I. Mariño ………………………………………………………………..………………………..133 



 

 

II ISBN 978-987-633-574-4 

Catalogación de Aplicaciones Realidad Aumentada para enseñanza-aprendizaje. 

Mario A. Vincenzi y María J. Abásolo ……………………………………………….……………………………...….…142 

Elementos de gamificación como complemento en una propuesta educativa. 

Ángela Belcastro y Rodolfo Bertone .………………………..………………………..……………………….….………152 

Thematic Evolution of Scientic Publications in Spanish. 

Santiago Bianco, Laura Lanzarini, and Alejandra Zangara ..…………………………………..…………………162 

Aportes para pensar la educación en pandemia desde la accesibilidad. 

Javier Díaz, Ivana Harari, Alejandra Schiavoni, Paola Amadeo, Soledad Gómez y  

Alejandra Osorio ..…………………………………………..………………………………….……………………..……………171 

Metodologías para el Diseño de Juegos Serios. Análisis Comparativo. 

Edith Lovos, Mónica Ricca y Cecilia Sanz …………………………………….…….…………………………………….179 

  

WCGIV - COMPUTACION GRAFICA, IMAGENES Y VISUALIZACION ………………………………..……. 189 

Virtual Reality Volumetric Rendering Using Ray Marching with WebGL.  

Federico Marino, Horacio Abbate and Ricardo A.Veiga …………………………………………………………. 190 

PReViMuGA: Prototipo para un Recorrido Virtual del Museo Gregorio Álvarez. 

Sanchez Viviana, Larrosa Norberto, Fracchia Carina y Amaro Silvia …………………………..………..… 200 

Análisis y clasificación de ladrillos de hormigón celular a través de imágenes. 

Rodrigo Ortiz de Zarate, Lucas Rios, Gisela Roncaglia, César Martínez, Enrique M. Albornoz .. 210 

Post COVID-19 Cognitive disorders: Virtual Reality and Augmented Reality as mental  

healthcare tools. 

Yoselie Alvarado, Graciela Rodríguez, Nicolas Jofre, Jacqueline Fernández, and Roberto 

Guerrero …………………………………………………………………………………………………………………………..…… 220 

Generación de mapas de calor de un partido de básquetbol a partir del procesamiento  

de video. 

Jimena Bourlot, Gerónimo Eberle, Eric Priemer, Enzo Ferrante, César Martínez y 

Enrique M. Albornoz …………………………………………………………………………………………………………….. 231 

Detección de la calidad del agua mediante imágenes satelitales: Revisión Sistemática de la 
literatura con análisis cuantitativo. 

M. Silvia Vera Laceiras, Horacio Kuna, Norcelo G. De Miranda, Miryan Puchini y Eduardo 
Zamudio ………………………………………………………..…………………………………………………………………..…. 240 

 

WBDMD - BASE DE DATOS Y MINERIA DE DATOS …………………………………………..…………………. 250 

TreeSpark: A Distributed Tool for Progeny Analysis based on Spark 

Paula López, Waldo Hasperué, Facundo Quiroga and Franco Ronchetti ……………………………….. 251 

Vehicular Flow Analysis Using Clusters. 

Gary Reyes, Laura Lanzarini, Cesar Estrebou y Victor Maquilon  ……………………………….…..……….261 

Process Mining Applied to Postal Distribution. 

Victor Martinez, Laura Lanzarini and Franco Ronchetti ………………………………………..…..………….. 271 

Sistema de Recuperación de Información con Expansión de la Consulta Basada en  

Entidades. 

Joel Catacora, Ana Casali y Claudia Deco …………………………………………………..……..…………………… 281 

 



  

 

III ISBN 978-987-633-574-4 

Técnicas de Análisis de Sentimientos Aplicadas a la Valoración de Opiniones en el Lenguaje 
Español. 

Germán Rosenbrock, Sebastián Trossero y Andrés Pascal ………………………………………….……………… 291 

A comparison of text representation approaches for early detection of anorexia. 

Ma. Paula Villegas, Marcelo L. Errecalde y Leticia C. Cagnina ………………………………….………………... 301 

A Comparative Study of the Performance of the Classi_cation Algorithms of the 

Apache Spark ML Library. 

Genaro Camele, Waldo Hasperue, Ronchetti Franco and Quiroga Facundo Manuel …………………. 311 

Goodness of the GPU Permutation Index: Performance and Quality Results. 

Mariela Lopresti, Fabiana Piccoli y Nora Reyes ……………………………………………………………………….…. 321 

From Global to Local in the Sneakers Universe: A Data Science Approach. 

Luciano Perdomo and Leo Ordinez …………………………………………………………………………….……………… 333 

Un Análisis Experimental de Sistemas de Gestión de Bases de Datos para Dispositivos Móviles. 

Fernando Tesone, Pablo Thomas, Luciano Marrero, Verena Olsowy y Patricia Pesado …..…….…… 343 

 

WIS INGENIERIA DE SOFTWARE …………………………………………..………………………………………………... 356 

An expressive and enriched specication language to synthesize behavior in BIG DATA systems. 

Fernando Asteasuain and Luciana Rodríguez Caldeira ………………………..………………………………..…… 357 

Identificación de Variedad Contextual en Modelado de Sistemas Big Data. 

Liam Osycka, Agustina Buccella and Alejandra Cechich ……………………………………………………………… 367 

Aplicación de contratos inteligentes y blockchain como apoyo en la implementación 

de sistemas de gestión basados en ISO 9000. 

Kristian Petkoff Bankoff, Ariel Pasini, Marcos Boracchia y Patricia Pesado ………………………………… 377 

Expanding the scope of a testing framework for Industry 4.0. 

Martin L. Larrea and Dana K. Urribarri ………………………………………………………………………….…….…….. 389 

Construcción de grafos de conocimiento a partir de especificaciones de requerimientos 

usando procesamiento de lenguaje natural. 

Luciana Tanevitch, Felipe Dioguardi, Juliana Delle Ville, Sebastián Villena, Francisco Herrera,  

Waldo Hasperué, Diego Torres, and Leandro Antonelli .…………………………………………………….……… 399 

Ingeniería de Requisitos para Organizaciones Enfocadas en los Procesos. 

Gladys Kaplan, Juan Pablo Mighetti y Gabriel Blanco ………………………………….…………………………….. 409 

Evaluación de metodologías para la validación de requerimientos. 

Sonia R. Santana, Leandro Antonelli y Pablo Thomas ……………………………………..…………………………. 419 

Tecnología CASE para Modelado Específico de Dominio en Sistemas de Información Sanitaria 
basado en Estándar de Interoperabilidad Clínica. 

Juan Cesaretti, Lucas Paganini, Arián Calabrese, Martín Lunasco, Leandro Rocca,  

Leopoldo Nahuel y Roxana Giandini ..…………………………………….………………………………………..……...… 429 

Refining a Software System Deployment Process Model: A Case Study. 

Marisa Panizzi, Marcela Genero y Rodolfo Bertone ………………………………………..……………………..….. 439 

Modelado Conceptual de Juegos Serios: Revisión sistemática de la literatura. 

Andrés Daniel Chimirus Giménez, Juan Cristian Daniel Miguel, Matías Leonel Bassi,  

Nicolás Matías Garrido, Gabriela Velázquez y Marisa Daniela Panizzi ……………………………………..… 449 

 

 



CACIC 2021CACIC 2021

Universidad
Nacional de
Salta

COORDINADORES

WORKSHOP INGENIERIA
DE SOFTWARE

356
ISBN 978 -987-633-574-4
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Abstract. In this work we extend our behavioral specification and con-
troller synthesis framework FVS to deal with BIG DATA requirements.
For one side, we enriched FVS expressive power by exhibiting how our
language can handle fluents and partial specifications. For the other side,
we combined FVS with a parallel model checker in order to automati-
cally obtain a controller given the behavior specification. In this way,
FVS can be presented as an attractive tool to formally verify and syn-
thesize behavior for BIG DATA systems. Our approach is compared to
other well known parallel tool analyzing a complex big data system.

Keywords: Formal Verification, BIG DATA, Parallel Model Checkers

1 Introduction

Nowadays BIG DATA systems are surprisingly present in every day life. The
Software Engineering community has been trying to adapt, to extend or to create
tools, techniques and methods to deal with the new conditions and requirements
that these systems expose [9, 24, 15, 30, 21, 31, 25]. For example, data warehouse
approaches have emerged since traditional ways to structure data such as rela-
tional data bases are no that useful in this domain.

According to some approaches, one of the software engineering areas that
more urgently need attention and contributions is formal verification [24, 17].
The challenges to be addressed are inherent to BIG DATA systems: handling
and reasoning about tons of unstructured, informal and heterogeneous data and
information. To deal with this kind of context flexible and expressive formal-
ism are needed to express, validate and reason about the expected behavior of
the systems [25, 24, 17]. In addition, more efficient mechanisms are needed since
performance is a crucial feature to achieve when dealing with BIG DATA sys-
tems. In this sense, most of the formal verification approaches to big data try
to obtain better execution times by providing parallel version of the algorithms
involved. However, the flexibility and expressive power of the formalisms has
been somehow neglected.
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One of the most applied techniques in traditional formal verification is con-
troller synthesis [18, 10]. In these approaches, a controller is automatically build
upon the expected behavior of the system and the environment it interacts. Usu-
ally, the controller takes the form of an automaton which decides which actions
to take based on the received information (mostly provided by external sensors).
The controller is built using game theory concepts, obtaining a winning strat-
egy that takes the system to an accepting state no matter which actions the
environment chooses [10]. Regarding expressive power, fluents [20] and partial
specifications are powerful formalisms to deal with unstructured behavior. A
fluent allows to model behavior that take place between intervals or moments,
introducing a new layer of abstraction in the specification. Starting and ending
actions of these intervals are defined, and then properties can be stated using
the mentioned intervals. Partial specifications introduce the possibility of speci-
fying optional behavior, a feature that is highly appreciated when dealing with
requirements in early stages since conditions and behavior itself are not clearly
determined. MTS (Modal Transition Systems) [26] is one of the most widely
known formalisms. Since controller synthesis deal with exponential algorithms,
some parallel and distributed extensions have emerged. One of them is the par-
allel version of the MTSA (Modal Transition System Analyzer) model checker
[12], which is available at: https://mtsa.dc.uba.ar/. MTSA allows to efficiently
obtain controllers in different domains [28, 29]. However, it has not been explored
in the BIG DATA domain.

In previous work we took an initial step to adapt our behavioral specifica-
tion language FVS (FeatherWeight Visual Scenarios) to deal with BIG DATA
requirements [2]. Specifically, we have parallelized the way our specification is
build, introducing a parallel algorithm to translate FVS graphical scenarios into
Büchi automata. In this work we continued this path by combining FVS spec-
ifications with the MTSA parallel model checker. In this way, we end up with

a flexible and extremely rich expressive power formalism to specify behavior and

perform controller synthesis in BIG DATA systems in a efficient way. In order
to interact with the MTSA tool we enriched FVS in two orthogonal aspects, il-
lustrating how FVS can express fluents and partial specifications, and providing
a combination to a parallel model checker. As a case of study we analyzed a big
data system provided in the literate [9] and validate our approach by comparing
execution times with another parallel technique [9].

The rest of this work is structured as follows. Section 2 briefly presents FVS
and explains how a controller can be obtained. Sections 3 and 4 show how FVS
can denote fluents and partial specifications. Section 5 exhibits the case of study
and the interaction with the MTSA model checker while Section 6 discusses the
obtained results. Finally, Sections 7 and 8 analyze some related and future work
and the conclusions of this research.
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2 Feather weight Visual Scenarios

In this section we will informally describe the standing features of FVS. The
reader is referred to [1] for a formal characterization of the language. FVS is a
graphical language based on scenarios. Scenarios are partial order of events, con-
sisting of points, which are labeled with a logic formula expressing the possible
events occurring at that point, and arrows connecting them. An arrow between
two points indicates precedence. For instance, in figure 1-(a) A-event precedes
B -event. In figure 1-b the scenario captures the very next B -event following an
A-event, and not any other B -event. Events labeling an arrow are interpreted
as forbidden events between both points. In figure 1-c A-event precedes B -event
such that C-event does not occur between them. Finally, FVS features aliasing
between points. Scenario in 1-d indicates that a point labeled with A is also
labeled with A ∧ B. It is worth noticing that A-event is repeated on the labeling
of the second point just because of FVS formal syntaxis.

Fig. 1. Basic Elements in FVS

We now introduce the concept of FVS rules, a core concept in the language.
Roughly speaking, a rule is divided into two parts: a scenario playing the role
of an antecedent and at least one scenario playing the role of a consequent. The
intuition is that whenever a trace “matches” a given antecedent scenario, then
it must also match at least one of the consequents. In other words, rules take
the form of an implication: an antecedent scenario and one or more consequent
scenarios. Graphically, the antecedent is shown in black, and consequents in grey.
Since a rule can feature more than one consequent, elements which do not belong
to the antecedent scenario are numbered to identify the consequent they belong
to. An example is shown in figure 2. The rule describes requirements for a valid
writing pipe operation. For each write event, then it must be the case that either
the pipe did not reach its maximum capacity since it was ready to perform (Con-
sequent 1) or the pipe did reach its capacity, but another component performed
a read over the pipe (making the pipe available again) afterwards and the pipe
capacity did not reach again its maximum (Consequent 2).

2.1 FVS and Ghosts Events

FVS can denote high level behavior. This is due to the introduction of abstrac-
tion, which is incorporated in our notation by introducing a new type of events.
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Fig. 2. An FVS rule example

By using these events the user can abstract behavior and reason about events
that are not present in the system traces, but actually represent a higher level
of abstraction. We call these special events as “ghost” events, in contrast with
“actual” events, the set of events present in the system’s specification. In or-
der to verify that a rule containing ghosts events satisfies a certain trace of the
system (which only contains actual events) there is a internal process based on
morphisms that discards ghost events based on a classic process of existential
elimination [1].

2.2 Behavioral Synthesis in FVS

FVS specifications can be used to automatically obtain a controller employing
a classical behavioral synthesis procedure. We now briefly explains how this is
achieved while the complete description is available in [3]. Using the tableau
algorithm detailed in [1] FVS scenarios are translated into Büchi automata.
Then, if the obtained automata is deterministic, then we obtain a controller using
a technique [27] based on the specification patterns [19] and the GR(1) subset of
LTL. If the automaton is non deterministic, we can obtain a controller anyway.
Employing an advanced tool for manipulating diverse kinds of automata named
GOAL [32] we translate these automata into Deterministic Rabin automata.
Since synthesis algorithms are also incorporated into the GOAL tool using Rabin
automata as input, a controller can be obtained. In this work, we add a new way
to obtain a controller, combining FVS with the MTSA model checker, as shown
in the remaining sections.

3 Fluents and FVS

Fluents [20] constitute a powerful variant of LTL. A fluent allows to model
behavior that take place between intervals or moments, introducing a new layer
of abstraction in the specification. Starting and ending actions of these intervals
are defined, and then properties can be stated using the mentioned intervals. In
[20] a simple example is given to illustrate how fluents works. Suppose we are
validating a new decentralized system for organizing television control software.
The property to verify is the following: If the TV tuner is tuning, then the screen
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must be blanked, and the available events are: blank (blanks the screen), unblank
(displays the new channel signal), tune (the tuner starts tuning into the new
channel) and endtune (the tuner finishes). The tunning interval is defined as
beginning with the tune event and ending with the endtune event. Similarly,
the blanking interval starts with the blank event and finishes with the unblank

event. Once these intervals are defined then the property to be checked can be
simply formulated as � (Tunning ⇒ Blanked).

FVS can specify fluents in a very simple and direct way employing ghosts
events. Fluents starting and ending delimiters are modeled with FVS rules, flu-
ents predicates are modeled with ghost events, and intervals behavior are simply
FVS rules using those ghosts events. Rules in Figure 3 specify the TV control
system property mentioned before, using two ghosts events, namely Tunning and
Blanked. The rule in the top of the picture defines the Tunning event, where the
rule in the middle does the same for the Blanked event. Finally, the rule in the
bottom models the desired property.

Fig. 3. Fluents in FVS

4 Partial Specifications and FVS

Partial Specifications are a crucial tool to model and shape early behavior of
computer systems. They aim to capture early interactions between the elements
involved in a stage where the requirements are not yet thoroughly defined. Tran-
sitions are divided into required and maybe categories, where the latter intro-
duce partial or optional behavior. In successive versions of the system maybe

transitions are either discarded or turned into required behavior. This process
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in known as refinement. Perhaps the most known formalism addressing Partial
Specifications is Modal Transitions Systems (MTS) [26].

In FVS partial specifications are inherently included since it features optional
behavior by employing multiples consequents in its rules. The semantic of the
system is given by those traces satisfying all the rules, and a rule with two or
more consequents is satisfied if at leat one of them is found, or all of them, if that
is the case. So, FVS provides the refinement operation by its traces semantics
definition. A rule with multiple consequents can be replaced in next versions with
a rule with less consequents (the optional behavior is discarded), or combining
two consequents into one (making mandatory an optional behavior).

As an example, suppose a new requirement arises in the TV control system
previously described. A new publicity system might be added to the main system.
In few words, when the screen is blanked two events could happen: either a
publicity is shown or the blanking process ends normally. At this stage, the
publicity feature is handled as an optional behavior. In FVS, this is achieved by
adding a new consequent, as shown in figure Figure 4.

Fig. 4. Describing partial behavior in FVS

5 Case Study: Dekker Algorithm

The case of study we analyzed is introduced on [9] based on the benchmarks
in [23]. This model represents a variant of Dekker’s mutual exclusion algorithm.
As described in [23], the main functioning of this algorithm is the following.
Each process has three states, p0, p1, and p3. p0 is initial. From there, the
process executes try and raises its flag, reaching p1. In p1, if at least one of the
other process has a high flag, it withdraws its intent and goes back to p0. In
p1, it enters the critical section if all other process flag is zero. From p3, the
process can only exit the critical section. The rules in Figure 5 show some of the
FVS specification fulfilling the algorithm’s requirements. The rules considered
actions for one process. The complete specification is obtained by composing
all the rules for every process involved. We employed several ghosts events like
Flag, EnterCritical and ExitCritical and rules with several consequents to handle
partial specifications.
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Fig. 5. FVS rules describing the behavior of the Dekker’s algorithm

We modeled the complete behavior of the algorithm, and then we obtained
a controller using FVS rules as input in the MTSA model checker. Part of the
controller is shown in Figure 6.

Fig. 6. Part of the behavior of the Dekker’s Algorithm Controller
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6 Experimental Results

In this section we describe the results we obtained aiming to measure FVS dis-
tributed model checking and controller synthesis performance regarding execu-
tion time. The system under analyses consisted of the Dekker algorithm detailed
in Section 5. We compared our execution times against the technique in [9],
which proposed this case of study. Although they verified the behavior of the
algorithm and we obtained a controller instead, the involved tasks and objectives
are similar enough to produce valuable results from their performance execution
time comparison. We ran our experiments in a Bangho Inspiron5458, with a
Dual Core i5-5200U and 8GB RAM memory.

As in [9], we conducted the experiment running the algorithm 10, 15 and 20
processes. Table 1 subsumes the obtained results, where the column Map-Reduce
CTL stands for the technique described in [9] and times is denoted in seconds. It
can be noted that although our execution times are worst the difference is not a
critical value, and it reduces as the complexity of the problem increase. Thus, it
can be preliminary observed that FVS provides great flexibility and expressive
power to synthesize behavior in complex cases without neglecting performance.

Table 1. Dekker Algorithm Execution Time

Example Map-Reduce CTL Parallel FVS

10-Dekker 50 sec 87 sec

15-Dekker 825 sec 965 sec

20-Dekker 11134 sec 11529 sec

7 Related and Future Work

There are several approaches implementing different versions of parallel model
checking algorithms for both linear and branching [22, 11, 13, 6, 7, 14] . It would
be interesting to compare the FVS-MTSA duo explored in this work with some
of the mentioned tools. Similarly, other approaches aim to speed-up the model
checking by performing parallel verification of very small units pieces of behavior
[16, 5] . For example, these units are called swarms in [16].

In [9, 15]] a interesting framework for distributed CTL (computation tree
logic) model checker is presented. They introduce a novel architecture employing
HADOOP MAPREDUCE as its computational engine. They provide a very
solid empiric evaluation with several case of studies employing Amazon Elastic
MapReduce [15] and the GRID5000 cloud infrastructure [4]. For generating and
building distributed state space exploration they rely on a framework called
Mardigras [8]. This framework introduces a general scheme to verify systems,
allowing behavior to be specified using logics, Petri Nets and other formalisms.
It would be interesting to explore if FVS can be added in this list.
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Regarding future work, we would like to deepen our empirical evaluation
by introducing more case of studies and also a space comparison besides the
execution time. We believe a comparison taking into account, for example, the
number of states and transitions of the automata involved in the verifying process
can enrich the results analyzed in this work. Similarly, from the theoretical view
we would like to provide formal proofs regarding the equivalence with the fluents
and partial specification mechanisms.

8 Conclusions

In this work we present a powerful, flexible and highly expressive specification
language to denote behavior and perform controller systems in BIG DATA sys-
tems. In particular, we show how FVS is able to express behavior in terms of
fluents and partial specifications. In order to deal with BIG DATA performance
requirements we combine FVS specifications with the parallel model checker
MTSA. In this way, a controller can be found using FVS specifications as input.
We compared our executions times with other well known parallel approach ana-
lyzing a compelling case of study. By looking at the preliminary results obtained
so far we can conclude that FVS exhibits great flexibility and expressive power
without a significative loss in performance.
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