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Resumen. El presente trabajo tiene como fin realizar una 

comparación entre los diferentes paradigmas de 

programación paralela, en los cuales se encuentran: por 

manejo de threads, por paso de mensajes, e híbrida;  esto se 

lleva a cabo a través de una  investigación explorativa y 

luego descriptiva.  La programación paralela ha ido tomado 

fuerza con la aparición de las nuevas arquitecturas de 

multiprocesadores, es por eso que varias empresas han 

desarrollado lenguajes que ayuden al aprovechamiento de 

estos nuevos recursos entre los que se encuentran también 

las GPUs o Tarjetas Gráficas. 

Cada lenguaje de programación paralela presenta 

diferentes características que indican la compatibilidad que 

tienen con las arquitecturas existentes, en este documento se 

detalla   la descripción de cada paradigma y un lenguaje 

referencial que se  adapta a cada uno de ellos y las ventajas  

que se tiene al trabajar  con las diferentes librerías. 

 Al final encontramos un análisis construido a partir de 

la investigación  realizada, detallando cuál de los 

paradigmas y el lenguaje es más conveniente a utilizar, 

tomando en cuenta los tiempos de ejecución y la interacción 

con el usuario, basado en la arquitectura utilizada. Por 

favor, tenga en cuenta que existen diferentes encabezados 

de las páginas pares e impares. El encabezado de las 

páginas pares se abrevia si es necesario para que no exceda 

de una línea. El tipo de letra del título del artículo es igual 

a este modelo, así como el nombre, Universidad, dirección 

y correos electrónicos del autor y coautor. 

Palabras Claves 

Paralelismo, GPUs, comparativa. 

Abstract. The present work has as objetive realize a 

comparison between different parallel paradigms of the  

programming , in which include: by handling of threads, 

message passing, and hybrid; this is accomplished through 

an exploratory research and then descriptive. Parallel 

programming has gone taking strength with the appearance, 

of new multiprocessor architectures, so several companies 

have developed languages to assist the use of these new 

resources among which are also the GPU or Graphics 

Cards. 

 

Each parallel programming language has different 

characteristics that indicate the compatibility with the 

existing architectures, in this document describe the 

description of each paradigm and referential language that 

adapts to each of them and the advantages you have when 

working with detailed different libraries. 

          To the end we found an analysis constructed from the 

investigation realized, detailing which of the paradigms and 

language is more convenient to use, taking into account the 

execution times and interaction with the user, based on the 

architecture used. 
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1. Introduction 

The computers mostly contain processors that are 

mono-core, so have a single brain to execute all processes, 

for it born multicore processors, they can distribute 

processes across multiple brains for better performance, thus 

improving the processing capacity. 

 

     With the advancement of technology in the area of 

computing, nowadays you have a wide range of 

programming languages that enjoy a high popularity, with 

them you can develop from small applications to large 

systems that are required for actual society. 

 

     The Parallel Programming has taken a wide range 

in application development, It has the first division problem 

large into smaller problems, so it’s can execute multiple 
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instructions simultaneously , expanding the use of Brains 

processor. 

 

The present research want to establish the 

characteristics of Parallel paradigms Programming that exist 

for a better use of computer resources, especially of the 

processor cores. 

2. Materials and Methods 
 

The present research was realized initially through 
exploratory research, where it was acquiring the basic 
knowledge about parallel programming, and the 
respective paradigms in which we have: threads 
management, message passing and hybrid. Basics for 
each paradigm were analyzed and their use. After having 
a certain information in a descriptive research paradigm 
which analyzes in depth each of the paradigms with a 
respective programming language for each was made, so 
take the advantages and disadvantages that these 
present. 
 

2.1 Explorative Research 
 

"Exploratory studies allow us to approach unknown 
phenomena, in order to increase the degree of familiarity 
and contribute ideas about the proper way to address a 
particular research. For the purpose of these studies do 
not constitute waste of time and resources, it is essential 
to approach them with an adequate review of the 
literature. "(Grajales, 2000) 

 

2.2 Descriptive Research 

 
"Descriptive studies seek to develop an image or 

faithful representation (description) of the studied 
phenomenon from its features. Describe in this case is 
synonymous with measuring. Measured variables or 
concepts to specify the important properties of 
communities, people, groups or phenomenon under 
analysis. "(Grajales, 2000) 

3. Results 

According to the research realized it has been found 

that reduces costs parallelism in the instructions that are 

typically performed in a sequential manner. The exploitation 

of new architectures leads to a future where time becomes 

valuable when performing large calculations, and according 

to the applications made it’s found the following results: 

Runtimes tables 

 

Código 

Secuencial 

MPI OpenCL CUDA 

0.016s 0.097s 1.072s 0.063s 

Tabla 1 HelloWorld Runtimes 

Código 

Secuencial 

Código 

MPI 

Código 

OpenCL 

Código 

CUDA 

0.016s 0.016s 0.052s 0.027s 

Tabla 2 PI Calculation Runtimes 

4. Conclusiones  

From the results it is concluded that the paradigm that 

best suits architectures is the hybrid parallel programming, 

because the advantage of a better way physical resources of 

architecture, in the research for the development of this 

paradigm was used CUDA programming language, with the 

disadvantage that was developed only for Nvidia 

architectures, making for a better use of the paradigm the 

better language to use is OpenCL, as it provides greater 

compatibility with new technologies. 
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