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1. Introduction  

Data coding techniques have been used in wired and wireless data transmission 

areas for many years. It involves heavy mathematic computing operations. Usually byte 

streams are used in traditional data transmission and normally embedded processors are 

used to handle efficient byte stream data coding process. The “software data coding” 

method was not used in very large scale storage systems ten years ago. This is due to the 

fact that back then the CPU computing power could not efficiently handle software coding 

processes.  Generally, the hardware support coding solutions, such as RAID, were designed 

and used in storage systems since 1990. Nowadays with advanced HW design technologies 

such as multicore CPU and advanced vectoring processing techniques, we can effectively 

apply software coding techniques on storage systems. Software coding processes have 

become popular in recent years. Data storage systems greatly benefit from these software 

coding techniques due to improved reliability of the storage media.  

 

2. Motivation 

My main motivation behind this project was answering the question of:  “How to 

efficiently utilize multicore computing systems in regards to the data coding problem.”  By 

definition a multi-core processor is a single computing component with two or more 

independent actual processing units (called "cores"). Cores are the units that read and 

execute program instructions.  The improvement in performance gained by the use of a 

multi-core processor depends on the software algorithms used as well as their 

implementation. In particular, possible gains are limited by the fraction of the software that 

can be run in parallel simultaneously on multiple cores. The challenge of programming 



multi-core processors is legitimate with tangible impacts. In this case there is little or no 

hidden parallelism to be found. Parallelism must be exposed to and managed by software. 

Concurrent computing and parallel computing are two most common approaches to utilize 

multicore computing systems.   

The current coding software approach is with a single process approach.  This 

approach cannot fully utilize a multicore computing system. Most applications are still 

using only single CPU computing models. To improve that situation and to capitalize fully 

on the power of multicore systems, we need to adopt programming models, parallel 

algorithms, and programming languages that are appropriate for the multicore world, and 

to integrate these ideas and tools into the courses that educate the next generation of 

computer scientists. 

 

3.  Approach and Current Status  

In this project, I chose the data encoding problem and plan to implement a 

concurrent coding software on multicore computing systems.  I chose the concurrent 

computing approach with the implementation of parallel coding software. I intend to study 

the impact of concurrent coding processes on multicore computing system. This can be 

modeled by using concurrent data encoding software with MPI on multicore computing 

systems.  Finally, the results can be evaluated by examining the parallel coding software 

in terms of coding bandwidth improvement and energy cost saving in this project.  

 As mentioned previously this project is implemented through a MPI program that 

models the current software coding process. The software is being developed on a 

multicore x86 based desktop machine. As of the now, the software is approximately 70% 

finished 

4.	 Testing	

After the software has been developed, I will be running numerous tests on a 

single multicore machines and a cluster of multicore machines. The results will be 

compared in terms of coding bandwidth performance and power consumption 
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