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Abstract 

This report details the project in converting a CUDA program into an OpenCL program that would 

be adaptable to many platforms. Originally the CUDA program could only be ran on a NVIDA 

graphics card, which did not make the program very applicable for the user. Throughout this 

project the above authors learned how to program in OpenCL and CUDA, so we would be able to 

transfer the original code that could only be ran on NVIDA cards to a more up to date code that 

can be ran on any platform that has a graphics card.  

1 Introduction            

Throughout the eight weeks the three members of this project have become well versed in Parallel 

Computing in CUDA and OpenCL and mathematic subjects well beyond their current academic level. Dr. 

Khanna, Dr. Raessi, and Stephen Codyer have guided us in the right direction when embarking upon a new 

language that has very little support and aids currently available.  

Parallel Computing is a newer resource that will utilize the computing power and speed of the graphics 

processing unit (GPU) instead of solely using the central processing unit (CPU). The CPU is no longer able 

to keep up with the more advance scientific calculations required by today’s scientist. Thusly parallel 

computing has become very popular in cutting down processing times. For instance, the algorithm that 

our program runs would normally take about two days to compile and run on a regular CPU; however, it 

only takes roughly eight minutes on a GPU. This increase of speed becomes very valuable in industry 

because it frees up mainframe and decreases the cost.  

Our project consists of calculating a pressure field of a fluid flow for Dr. Khanna and his researchers in the 

Physics department at the University of Massachusetts Dartmouth. The reason they would like their 

already functioning CUDA code converted into OpenCL code, is because then the program would be able 

to transfer to various platforms in their lab without having to worry about having a NVIDIA graphics card.  

The course of our project has evolved from researching OpenCL and learning its syntax and its similarities 

to CUDA language. From there we studied Stephen’s code, so we would have a better understanding of 

what our program had to accomplish. As we progressed in writing our code we had weekly meetings with 

our mentors to make sure our program would accomplish exactly what they were expecting. Towards the 

end we made sure our program would be compatible, not only between graphics cards, but between 

operating systems; which was not originally requested by our mentors. Finally we pushed our code 

through strenuous testing that would show its true potential in doing the calculations needed.  

2 Equations and Algorithm          

The algorithm that was used for the majority of our project is called the Conjugate Gradient 

Method, with the base equation (Ax=B). In the field of mathematics the given algorithm is used 

to obtain the numerical solution of systems of linear equations; mainly those whose matrixes 

are positive-definite and symmetric. Considering our system is very large by normal standards 

the Conjugate Gradient Method is a very good choice in algorithms because it is an iterative 

method, which means it can be applied to sparse systems or in our case our sparse arrays.  
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In our application we are solving for the x vector for the equation Ax=B. Considering A is a matrix 

and both x and B simple algebraic manipulation is not feasible. This is because taking an inverse 

of a large matrix is simply not efficient for the given project. To get around this size of the matrix 

we used a Jacobi preconditioned to approximate the value of A inverse. We then multiple both 

sides of the equation realizing that A multiplied by A inverse will yield a value of one. Since the 

Jacobi preconditioned is simply an approximation there will be error on both sides of the 

equation. To elude this problem we subtracting our x vector from our B vector, this will yield a 

remainder array because of the error in both the vectors.  

Now that we have our remainder array we can initiate our iterations. The first step is to find a 

scalar based on the directional vector. In the first iteration the directional vector is the 

remainder array. Once out scalar and directional vectors have been obtained we can alter our x 

vector towards our final result. We then modify our remainder vector, which in turn will modify 

our directional vector. Iterations continue until one of the two termination conditions are met. 

(1) Ax = B     Original base equation 

(2) r0 := b – Ax0    Error array for the approximation of x 

(3)             Simplifying the error term 

(4) p0 := z0     Holder variable to hold error values 

(5) k := 0     Zeroing counter for looping through iterations 

repeat 

(1) αk := 
   
    

   
     

    Alpha is the scalar for the direction vector 

(2) xk+1 := xk + αkApk   Modifying the x vector 

(3) rk+1 := rk – αkApk   Recalculates the error 

(4) If rk+1 is suitably small exit repeat 

(5)                Simplifying the error term 

(6) βk := 
     
      

   
    

   Scalar value for coming processes 

(7) pk+1 := zK+1 + βkpk   Calculates the directional vector 

(8) k := k + 1    Steps the counter 

end repeat 

(6)    Result is xk+1    Final answer 
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3 Progress and Accomplishment          

By the end of the first week we were given a project and had our first introductory meeting with our 

mentors. This gave us an understanding of what our project would consist of and what was ahead of us 

for the next eight weeks. During week two and three we spent most of our time researching how CUDA 

and OpenCL worked and how to develop working programs in them. We found free sample codes online 

that let us experiment with already tested code; which taught us a lot of syntax involved with OpenCL 

programming.  

During part of the third week, all of the fourth week, and part of the fifth week we spent most of our time 

developing working code that would theatrically solve our given problem. We ran into quite a bit of 

problems these two weeks because we only had a slight background in the language and would 

continuously run into problems. It seemed like every time we would solve one error, two more errors 

would erupt. However, some of our problems were resulting from programming on a Mac and Windows 

platform; the compatibility caused many problems for us. The reasoning behind the problems was each 

platform would need a different set of libraries to complete the same functions. By the end of the week 

we came up with a good program that was easily compatible between the two systems, only requiring the 

user to use a different header file depending on their operating system.  

For the last part of the fifth week we met with our mentors to get a good understanding of how they 

wanted the final product; such as the format of it. Also, we spent a good amount of time testing our code 

and adding bits and pieces here and there to make it work the way it was originally intended to. However, 

we were running into problems with the kernels in our program; which would not send back the correct 

data to the host. After reading through the code we were able to find the problems and solve them. By 

the end of the week we had a fair about of testing complete with plans to resume testing during week six. 

During week six we ran into some problems with running our program on a Linux operating system, 

Ubuntu. The major difficulty was that none of us have ever had any experience using a Linux operating 

system; as a result we took a couple of days to learn the system. Once we had a general understanding of 

the system, we looked into how to run OpenCL programs on the Linux operating system. In the end we 

realized that an updated version of the graphics card drivers needed to be installed that would allow 

OpenCL to run more smoothly on Ubuntu. This was an important week because our final program needs 

to run on an Ubuntu system, so now our program is compatible with the final system platform.  

With week seven coming to a close we have met together before the closing of the week to verify that we 

were on a good course to have the remainder of the project completed early in the coming week. Earlier 

in the week we spent some time solving a few issues that arose before the conference in Canada. After 

spending a few hours working on a long list of problems we were able to finally get the program to run 

correctly at its given state and status of the project. Once those problems were completed we began to 

get all the kernels implemented into the code correctly, which was more difficult than we originally 

thought it would be. We had some difficulties with getting the kernels to be called correctly from the host 

code; however after a day or two of tinkering with the host and kernel codes we were able to getting 

them to call correctly. Once the kernels were being called correctly we were able to begin some testing 

slowly, because we did not want to implement all of our kernels at the same time. At the end of the week 

besides our group meeting, we met with our mentors to present our progress and get some final updates 

on what the final product needed to be like for the end of the following week. 
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For the final week of the CSUMS program we began with a program that worked perfectly fine on a 

Windows and Mac platform. The main task for the final week was to get the program to work on the Linux 

operating system; which is the system our mentors needed the program to run on. The start of the week 

we met with Steve on his computer to get the correct libraries needed to run OpenCL on the Linux 

system. After doing some slight alterations to the code we were able to get the program to work well on 

Linux. Now that it is working on all systems we spent some time during the week to make the code as 

efficient as possible, so it would decrease the run time significantly. From a special request from our 

mentors we spent the last time we had altering the code so it would be able run a three dimensional 

model compared to its original construction of a two dimensional model. The remainder of the time this 

week was spent finishing this report and completing the final presentation. A final meeting was placed at 

the end of the week without mentors to discuss possible future alterations that could be made to the 

code to make it more versatile and efficient.   

4 Future Work            

Our future work on this project consists of optimizing our code to run even faster on the Linux system we 

are using, which consists of a NVIDIA graphics card. Beyond the optimization of the code we plan to alter 

our code to not only run one and two dimensional cases, but also enter the third dimension to our cases. 

We would like to alter our code to recognize how many dimensions exist and what operating system it is 

running on. By doing this we will have a code that is fully compatible for any dimensional case and 

operating system thrown at it. Ultimately beyond these alterations and improvements we would be done 

with this project unless other problems arise or our advisors request more from the code.  

Now to the bigger picture we would like to expand our knowledge into parallel programming and OpenCL 

as a language. The potential given to us is vast based on the knowledge we are gaining on this subject and 

we do plan to meet with Professor Gary's contact from ATMC. We are hoping that this contact could help 

us grow our understanding of the language and begin to make us experts in the field. In addition perhaps 

he would be able to give us new projects to work on that would advance our knowledge. Beyond these 

few ideas for future work there is not much we can do besides use the doors that have been opened to us 

by CSUMS. 

5 Reflections on the Course          

David Prairie: 

CSUMS is the first internship that I have worked that was undergraduate researcher based. Going 

into the program I was unsure of how I would like doing work that was research based. I ended up 

really enjoying this type of work because it brought a sense of difficulty working on a project that 

was on the brink of technology. It made it so I could not rely so much on other people and had to 

rely on myself to find the answers. I think throughout the eight weeks I have gained the 

experience needed to take on a project on my own with just the help of a couple of mentors.  

For the actual project that my group completed, it has actually taught me some valuable skills 

that I probably would not have learned in a classroom setting. Learning to problem solve on my 

own was a skill I gained that will definitely help me even throughout my professional career after 

college. Considering our project consisted of a technology that is just on the brink of 

development, it was not always the easiest thing to find answers to problems; most of the time 
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we would have to just debug the errors by pure brute force. Other than that I learned how to 

work with a group more professionally and got a general understanding of what the research 

field was like. 

There is really nothing I would change about CSUMs because I found it all able to run pretty 

smooth. I liked how the various professors would be there to help the students when problems 

would arise. Even if the problem was something the professor was not able to help with, they 

would make sure they found another professor on campus that could assist in the problem. I 

found this most helpful because not only were the professors able to help solve the problem, but 

also help me meet new professors in the fields that interested me. In the end I found CSUMs to be 

a very good program that I hope to be able to do again sometime.  

Cory Klokman: 

The past eight weeks have been very informative for me; especially considering CSUMS came 

around just at the beginning of my second semester. I originally never expected to have this 

opportunity so early in my college career. The experience of going to the ICIAM conference in 

Canada was probably the best experience I had during the eight weeks. It was the first time I was 

able to sit in on professional talks that were actually based in my areas of interest. Meeting some 

new people there with the same interests that I have was very helpful and listening to 

professionals helped showed me perhaps career paths that I might not like as much as other 

paths.  

Attending CSUMS has given me the opportunity to learn something I would not have undertaken 

otherwise.  Being given the time to learn a relatively new programming language will open doors 

for me in the future.  Taking on this project has also given me the opportunity to understand what 

it is to be on a team of programmers.  I have learned many skills that can be applied later in my 

carrier, not only in the workplace but also in the classroom.  This program has given me the ability 

to teach myself some new mathematics as well as some experience in teamwork that could not 

be conveyed in the classroom.  

I feel that my experience in CSUMS, like many others was unique. I was able to pursue endeavors 

that I enjoy, while also being able to work with friends that I have acquired over the course of my 

freshman year.  I learned how to write in OpenCL a skill that I hope that I hope will pay off in the 

future.  I really appreciate the opportunity of working on the bleeding edge of research into the 

potential of parallel computing. 

Leo Makowski: 

At the onset of this project, I did not know anything about OpenCL or CUDA, but I had a strong 

desire to learn both of these languages.  I have a deep love for programming and it is only natural 

that this would be the area where I want to do my research.  I honestly was not sure about 

whether or not it would be best to work in a group of three people though.  Cory and Dave are 

wonderful and intelligent people, and even at the start of the project I was happy to work with 

them.  The problem, however, is whether a group of 3 would be manageable; most people in 

CSUMS worked independently, with one or two pairs otherwise.  However I am very happy with 
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the way that things turned out and Cory, Dave and I developed a great dynamic that enabled all 

of us to be as productive as possible. 

I am not someone who is typically able to teach myself how to do something, not because I am 

unable to understand the material but because I am not able to set the goals for myself needed to 

progress in this learning style.  Cory was very supportive of me in this manner.  I went online and 

learned as much as I could about the OpenCL language and Cory gave me tasks to accomplish in 

increasing complexity that allowed me to apply what I learned and master the necessary aspects 

of the language.  It was also a pleasure to work with Drs. Khanna and Raessi. 

Most of the time was spent debugging the code, which was particularly challenging because one 

needs to inquire about the errors in an OpenCL code.  The errors are not just given.  All of this 

required a good amount of extra commands and patience.  However, in the end all of the work 

was worth it to make a functioning program that accomplished the goals originally intended for 

the project.  Cory and David make great teammates and I am happy that we all worked well 

together.  I must commend Cory in particular for stepping up to take the role of leader.  A great 

deal more organization is required in a group of 3 people than there is in a group of 2 people.  

Cory took charge of the group and made it his business to understand the issue and assign tasks 

according to team interest and skill set.  Cory’s contributions were not merely administrative; he 

did a good deal of coding as well.  This project has been an overwhelming success and I wish to 

continue working with these same people if I can. 

6 Conclusion            

Being asked to join the CSUMS program was a very good opportunity for the authors in this report 

because it gave us our first taste of undergraduate research. Beyond that experience we learned a 

language that is on the brink of development, which can be a daunting thought because there were not 

many professors that could give us the answers to our questions. This resulted in making us search for the 

answers to our questions by looking throughout the internet at post from our people who may have had 

the same problems as us, even though they may not have had the same type of project as us. 

Our project to create a program in OpenCL that calculated a pressure field of a liquid was able to be 

completed in the eight week time frame we were given. It took a great deal of time to learn and 

understand the fundamentals of programming in OpenCL, but the time had taught us valuable skills in 

programming that will greatly help us in our future careers.  

Beyond the time it took to learn the language the majority of our time in this project was taken up by 

debugging our upwards of 2,000 lines of code. However, through the minds of all three members of the 

group we were able to solve all the bugs throughout the code and get it to run on the final operating 

system, Ubuntu (a form of Linux).  

The CSUMS program has been a great experience for each member of this group and has taught each of 

us some valuable lessons that can be seen in each member’s personal reflection above. We all hope to be 

able to continue in the CSUMS program at some point in the future, whether it be expanding our current 

project or embarking on a new project. 

7 Contributions             
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During our project we decided to split up the work load so we would be able to efficiently complete our 

project in the eight week time frame. The task of writing the host code of our program was taken upon by 

Leo because he had the most knowledge in OpenCL. Cory worked on the kernels of our project, which are 

used to do all the mathematical equations in our algorithm. David also assisted Cory in the kernel calls 

which would organize it so Leo would be able to call the kernels correctly.  David worked on the sparse 

array function that would transfer the given arrays into sparse arrays that could be used by the program. 

Besides those few specific tasks each member of the group did work that would overlap into other 

portions of the project while assisting other members. All three members would work on debugging our 

program and working on efficiently of the code; considering debugging seems to take the longest time 

while coding, it was a must that each member work on it.  

When it came to the presentations we each took a turn in making the presentation for that week; 

however even though one member would create the presentation for that week, everyone would have 

input and edit the presentation before presenting. During the final presentation each member worked on 

their own portion with some overlapping to make sure each aspect of our project was thoroughly 

presented. 

Finally the final report was a great team effort, because not each member was an expert in every aspect 

of the project, which made it very important for each member to report on the aspects that they knew 

best. The majority of the writing of the report was written by David with the input of Cory and Leo for 

their specific parts. The introduction was mainly written by David with some editing by Cory once the first 

draft was complete. The explanations of the equations were one of Cory’s fields of expertise and with his 

help David was able to write up a description of the equations. The formatting of the written equations 

was done by David using Microsoft Word. The progress and accomplishments was written by everyone 

through the daily reports sent to the Professors in charge. David read through the reports from all three 

members for each day to write a more accurate accounting of what was accomplished for the given week. 

For the reflections portion of the report each member wrote their own reflection on their own at home. 

For the last two sections (contribution and conclusion) were written by David with some input from Cory. 

Finally each member worked on the editing of this report, with all the final formatting done by David. 

8 Code Kernels            

The kernels are the equations that will be ran on the graphics card and are called by the host code.  

 

#define WIDTH 9 

#define MYTYPE float 

__kernel void sparseInverseMultiplication(__global MYTYPE * elements, __global int * numElements,  

             __global int * column, __global MYTYPE * vector,  

             __global MYTYPE * output) 

{ 

 //Finds where we are in the elements array 
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    int tid = get_global_id(0); 

 output[tid] = 0; 

 //Cycles through for the number of elements 

 for(int i = numElements[tid]; i<numElements[tid+1]; i++){ 

  //ouput = (1/elment[k]) * vector[k] where k = column 

  if(column[i]==tid){ 

   output[tid] = ((1/elements[i]) * vector[column[i]]); 

  } 

 } 

} 

//sparse aray multiplication 

__kernel void sparseArrayMultiplication(__global MYTYPE * elements,  __global int * numElements,  

          __global int * column,  __global MYTYPE * vector,   

          __global MYTYPE * output) 

{ 

 //Finds where we are in the elements array 

    int tid = get_global_id(0); 

 output[tid] = 0; 

 //Cycles through for the number of elements 

 for(int i = numElements[tid]; i<numElements[tid+1]; i++){ 

  //ouput = elment[k] * vector[k] where k = column 

  output[tid] += (elements[i] * vector[column[i]]); 

 } 

} 

//dense vector multiplication 

__kernel void denseVectorMultiplication(__global MYTYPE * vector1,  __global MYTYPE * vector2, 

               __global MYTYPE *outputNumber) 

{ 

 int i; 
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 *outputNumber = 0; 

 for(i=0; i < WIDTH; i++) 

  *outputNumber += (vector1[i]*vector2[i]); 

 //*outputNumber += vector1[tid] * vector2[tid]; 

} 

//number divided by number 

__kernel void ndn(__global MYTYPE * number1, 

     __global MYTYPE * number2, 

     __global MYTYPE * alpha) 

{ 

 *alpha = (*number1) / (*number2); 

} 

//number equals zero 

__kernel void nez(__global MYTYPE * number) 

{ 

 (*number) = 0; 

} 

//scale vector 

__kernel void scaleArray(__global MYTYPE * number,  __global MYTYPE * vector,  __global MYTYPE * 
output) 

{ 

 int tid = get_global_id(0); 

 output[tid] = (*number) * vector[tid]; 

} 

//vector plus vector 

__kernel void vpv(__global MYTYPE * vector1,  __global MYTYPE * vector2,  __global MYTYPE * output) 

{ 

 int tid = get_global_id(0); 

 output[tid] = vector1[tid] + vector2[tid]; 
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} 

//vector minus vector 

__kernel void vmv(__global MYTYPE * vector1,  __global MYTYPE * vector2,  __global MYTYPE * output) 

{ 

 int tid = get_global_id(0); 

 output[tid] = vector1[tid] - vector2[tid]; 

} 

//Vector = Vector 

__kernel void vev(__global MYTYPE * vector1,  __global MYTYPE * vector2) 

{ 

 int tid = get_global_id(0); 

 vector2[tid] = vector1[tid]; 

} 

9 Code Host            

The host code is the main body of the program that does all the calling, assigning of memory, and 
basically almost every task needed by the program. The code for the Host is going to be emailed as an 
attachment due to its 70+ page length. 

 

#include "PC_Header.h" 

//#include "MAC_Header.h" 

#define MYTYPE float 

#define WIDTH 9        
 //size of array 

#define N  3 

#define M  3 

#define SIZELEM 37 //WIDTH+(2*(WIDTH-1)) + (2*(WIDTH - N)) 

#define MAXITER 1000 

#define ERR  .000000001 

#define NLINE printf("\n"); 
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void SparseArray(MYTYPE *a, MYTYPE *b, MYTYPE *d, MYTYPE *bf, MYTYPE *df); 

int convertToString(const char *filename, std::string& s); 

 

/* Converts the contents of a file into a string  */ 

int convertToString(const char *filename, std::string& s) 

{ 

    size_t size; 

    char*  str; 

 

    std::fstream f(filename, (std::fstream::in | std::fstream::binary)); 

 

    if(f.is_open()) 

    { 

  printf("File is opening.\n"); 

        size_t fileSize; 

        f.seekg(0, std::fstream::end); 

        size = fileSize = (size_t)f.tellg(); 

        f.seekg(0, std::fstream::beg); 

 

        str = new char[size+1]; 

        if(!str) 

        { 

            f.close(); 

            return NULL; 

        } 

 

        f.read(str, fileSize); 

        f.close(); 
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        str[size] = '\0'; 

     

        s = str; 

        delete[] str; 

        return 0; 

    } 

    printf("Error: Failed to open file %s\n", filename); 

    return 1; 

} 

/* 

static char *          
 //charater that can be accessed between classes 

load_program_source(const char *filename)    //Takes the content of the 
kernal file and puts it into a character array 

{ 

    struct stat statbuf; 

    FILE        *fh; 

    char        *source; 

  

    fh = fopen(filename, "r"); 

    if (!fh) 

 { 

  printf("BAD!!!\n"); 

        return 0; 

 } 

  printf("successfully opened file\n"); 

  

 stat(filename, &statbuf);       

    source = (char *) malloc(statbuf.st_size + 1); 

    fread(source, statbuf.st_size, 1, fh); 
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    source[statbuf.st_size] = '\0'; 

  

   return source; 

} 

*/ 

 

/* 

Global (Public) variables initialized 

*/ 

 

cl_command_queue  queue; 

cl_command_queue queue2; 

cl_context    ctxt; 

cl_program   program; 

cl_kernel        kernel1, kernel2, kernel3, kernel4, kernel5, kernel6, kernel7, 

     kernel8, kernel9; 

 

cl_mem    elementsAbuff  = NULL; 

cl_mem    vectorxbuff   = NULL; 

cl_mem    outputVector1buff = NULL; 

cl_mem    outputVector2buff = NULL; 

cl_mem    columnAbuff   = NULL; 

cl_mem    numelementsAbuff = NULL; 

cl_mem    arraybbuff   = NULL; 

cl_mem    arrayrbuff   = NULL; 

cl_mem    arrayr2buff   = NULL; 

cl_mem    arraypbuff   = NULL; 

cl_mem    arrayzbuff   = NULL; 

cl_mem    arrayz2buff   = NULL; 
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cl_mem    outputNumber1buff = NULL; 

cl_mem    outputNumber2buff = NULL; 

cl_mem    alphabuff   = NULL; 

int     *numelementsA  = NULL; 

int     *columnA   = NULL; 

MYTYPE    *elementsA   = NULL; 

MYTYPE    *vectorx   = NULL; 

MYTYPE    *outputVector1  = NULL; 

MYTYPE    *outputVector2  = NULL; 

MYTYPE    *arrayb    = NULL; 

MYTYPE    *arrayr    = NULL; 

MYTYPE    *arrayr2   = NULL; 

MYTYPE    *arrayp    = NULL; 

MYTYPE    *arrayz    = NULL; 

MYTYPE    *arrayz2   = NULL; 

MYTYPE    *outputNumber1  = NULL; 

MYTYPE    *outputNumber2  = NULL; 

MYTYPE    *alpha    = NULL; 

size_t    local[5]; 

 

 

 

 

int initCL(); 

 

void initHost(); 

void printAry(float ary[], int n); 

int runCL(); 

int cleanCL(); 
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void cleanHost(); 

 

int runSparseArrayMultiplication(cl_mem *elementsbuff, cl_mem  *numelementsbuff, cl_mem * 
columnbuff, 

         cl_mem *vectorXbuff, cl_mem  
*outputVectorbuff); 

int runVmv(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff); 

int runVev(cl_mem *array1buff, cl_mem *array2buff); 

int runDenseVectorMultiplication(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff); 

int runNez(cl_mem *number); 

int runNdn(cl_mem *Number1buff, cl_mem *Number2buff, cl_mem *scalarbuff); 

int runScaleArray(cl_mem *scalarbuff, cl_mem *arraybuff, cl_mem *outputVector, int globalsiz); 

int runVpv(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff); 

int runSparseInverseMultiplication(cl_mem *elementsbuff, cl_mem  *numelementsbuff, cl_mem * 
columnbuff, 

           cl_mem *vectorXbuff, cl_mem  
*outputVectorbuff); 

 

int readBuffer(int blue); 

 

// Much of the following code is taken from the examples Adam gave me,  

//but there is nothing special about it so I don't think there will be issues 

int additionalthings() 

{ 

 //cl_mem     src; 

 int suc;  

  

 initHost(); 

  

 if(initCL()) 
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 { 

  printf("Error: could not initialize device!\n"); 

  return EXIT_FAILURE; 

 } 

  

 if(runCL()) 

 { 

  printf("Error: could not run kernel code!\n"); 

  return EXIT_FAILURE; 

 } 

   

 //printAry(output, 3); 

  

 suc = cleanCL(); 

 if(suc == 1) 

 { 

  printf("Error: could not release CL objects!\n"); 

  return EXIT_FAILURE; 

 } 

 //cleanHost(); 

  

 return 0; 

} 

 

 

int initCL() 

{ 

 char name[100]; 
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 cl_platform_id  p_id; 

 cl_device_id   d_id; 

  

 int    err; 

 int    dev_int; 

 size_t    siz_var; 

 //size_t    siz2[100]; 

  

 err = clGetPlatformIDs(1, &p_id, NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not access platform ID!\n"); 

  return 1; 

 } 

  

  

  

 // Because of Steve's "ifdef" catcher to distinguish between CPU and GPU hookup, 

 // I can go straight to getting the device id, I have to alter this if you want  

 //to get rid of the "ifdef" statement in "implctp.c" 

 //Additionally, we must alter this line if we want to run on more than just GPU 

  

 err = clGetDeviceIDs(p_id, CL_DEVICE_TYPE_GPU, 1, &d_id, NULL); 

 if (err != CL_SUCCESS) 

    { 

        printf("Error: Can't get device ID!\n"); 

        return 1; 

    } 
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 //Device info queried here 

 err = clGetDeviceInfo(d_id,CL_DEVICE_NAME,sizeof(name), name,NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 printf("Name = %s\n\n", name); 

  

 err = clGetDeviceInfo(d_id,CL_DEVICE_MAX_COMPUTE_UNITS,sizeof(dev_int), &dev_int,NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 printf("# of parallel compute cores in device = %d\n\n", dev_int); 

  

 err = clGetDeviceInfo(d_id,CL_DEVICE_MAX_WORK_ITEM_DIMENSIONS,sizeof(dev_int), 
&dev_int,NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 printf("Maximum work item dimensions = %d\n\n", dev_int); 

  

 err = clGetDeviceInfo(d_id,CL_DEVICE_MAX_WORK_ITEM_SIZES,sizeof(local), local,NULL); 

 if(err != CL_SUCCESS) 

 { 
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  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 //for(int i = 0; i < dev_int; i++) 

 // printf("Maximum work item sizes = %d\n\n", local[i]); 

 // 

  

 err = clGetDeviceInfo(d_id,CL_DEVICE_MAX_PARAMETER_SIZE,sizeof(siz_var), &siz_var,NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 printf("Max size of arguments passed to kernel = %d\n\n", (int)siz_var); 

  

 err = clGetDeviceInfo(d_id,CL_DEVICE_ADDRESS_BITS,sizeof(dev_int), &dev_int,NULL); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Cannot access device!"); 

  return 1; 

 } 

 printf("Device address bits = %d\n\n", dev_int); 

  

 // end of info getting 

 // 

 // 

 // 

 // 

 // 
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 // 

 // 

 // 

 //Here I create a context 

 ctxt = clCreateContext(0, 1, &d_id, NULL, NULL, &err); 

    if (!ctxt) 

    { 

        printf("Error: Failed to create a compute context!\n"); 

        return 1; 

    } 

  

 //Here I create a command queue 

 queue = clCreateCommandQueue(ctxt, d_id, 0, &err); 

    if (!queue) 

    { 

        printf("Error: Failed to create a command queue!\n"); 

        return 1; 

    } 

  

 queue2 = clCreateCommandQueue(ctxt, d_id, 0, &err); 

 if(!queue2) 

 { 

  printf("Error: failed to create command queue 2!\n"); 

  return 1; 

 } 

 //Here I check to see whether the .cl file is accessable 

 //char *source = load_program_source("CorysKernels.cl"); 

 // 

 // 
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 const char * filename  = "CorysKernels.cl"; 

    std::string  sourceStr; 

    err = convertToString(filename, sourceStr); 

    if(err != CL_SUCCESS) 

        return 1; 

 

    const char * source    = sourceStr.c_str(); 

 

 // 

 // 

 

 if(!source) 

    { 

        printf("Error: Failed to load .cl file!\n"); 

        return 1;     

    } 

 printf("Successfully opened file!\n"); 

  

 //Here I create the program from the "source" variable of the last couple lines of code 

 // I.E. I create the PROGRAM OBJECT for context "ctxt" 

 program = clCreateProgramWithSource(ctxt, 1, (const char **) & source, NULL, &err); 

    if (!program || err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create program object!\n"); 

        return 1; 

    } 

 printf("Successfully created program object!\n"); 
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 //Here I Build the program executable 

    err = clBuildProgram(program, 1, &d_id, NULL, NULL, NULL); 

    if (err != CL_SUCCESS) 

    { 

        size_t len; 

        char buffer[2048]; 

    

  if(err == CL_INVALID_PROGRAM) 

   printf("Invalid Program!\n"); 

  if(err == CL_INVALID_VALUE) 

   printf("Invalid value!\n"); 

  if(err == CL_INVALID_DEVICE) 

   printf("Invalid Device!\n"); 

  if(err == CL_INVALID_BINARY) 

   printf("No valid program binary loaded!\n"); 

  if(err == CL_INVALID_BUILD_OPTIONS) 

   printf("Build options are invalid!\n"); 

  if(err == CL_INVALID_OPERATION) 

   printf("Inavlid Operation!\n"); 

  if(err == CL_COMPILER_NOT_AVAILABLE) 

   printf("Compiler is not available!\n"); 

  if(err == CL_BUILD_PROGRAM_FAILURE) 

   printf("Not returned until build is completed!\n"); 

   

   

   

        printf("Error: Failed to build program executable!\n"); 

        clGetProgramBuildInfo(program, d_id, CL_PROGRAM_BUILD_LOG, sizeof(buffer), buffer, &len); 

        printf("%s\n", buffer); 
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        return 1; 

    } 

  

 printf("Successfully built program executable!\n"); 

 // Create the compute kernel from within the program 

 kernel1 = clCreateKernel(program, "sparseArrayMultiplication", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 1 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel2 = clCreateKernel(program, "vmv", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 2 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel3 = clCreateKernel(program, "vev", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 3 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel4 = clCreateKernel(program, "denseVectorMultiplication", &err); 

    if (err != CL_SUCCESS) 

    { 
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        printf("Error: Failed to create kernel 4 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel5 = clCreateKernel(program, "nez", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 5 in the main program file!\n"); 

        return 1; 

    } 

  

  

 kernel6 = clCreateKernel(program, "ndn", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 6 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel7 = clCreateKernel(program, "scaleArray", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 7 in the main program file!\n"); 

        return 1; 

    } 

  

 kernel8 = clCreateKernel(program, "vpv", &err); 

    if (err != CL_SUCCESS) 

    { 
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        printf("Error: Failed to create kernel 8 in the main program file!\n"); 

        return 1; 

    } 

 kernel9 = clCreateKernel(program, "sparseInverseMultiplication", &err); 

    if (err != CL_SUCCESS) 

    { 

        printf("Error: Failed to create kernel 9 in the main program file!\n"); 

        return 1; 

    } 

  

 printf("Successfully made all kernels!\n"); 

 //Here I create buffer for the kernel 

 // Create the input array on the device 

  

    elementsAbuff = clCreateBuffer(ctxt,  

        CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(MYTYPE) * SIZELEM,  

         elementsA,  

         &err); 

 if (err != CL_SUCCESS) 

 { 

  printf("Error: Failed to create input buffer!\n"); 

  if(err == CL_INVALID_CONTEXT) 

   printf("Invalid Conext!\n"); 

  if(err == CL_INVALID_VALUE) 

   printf("'flags' term not Valid!\n"); 

  if(err == CL_INVALID_BUFFER_SIZE) 

   printf("Invalid Buffer Size!\n"); 
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  if(err == CL_INVALID_HOST_PTR) 

   printf("Invalid Host Pointer!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

   printf("Memory Object Allocation Failure!\n"); 

   

  return 1; 

 } 

 vectorxbuff = clCreateBuffer(ctxt,  

          CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

          sizeof(MYTYPE) * WIDTH,  

          vectorx,  

          NULL); 

 if (!vectorxbuff) 

 { 

  printf("Error: Failed to create vectorx buffer!\n"); 

  return 1; 

 } 

 outputVector1buff = clCreateBuffer(ctxt,  

          CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

          sizeof(MYTYPE) * WIDTH,  

          outputVector1,  

          NULL); 

 if (!outputVector1buff) 

 { 

  printf("Error: Failed to create outputVector1 buffer!\n"); 

  return 1; 

 } 
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 outputVector2buff = clCreateBuffer(ctxt,  

            CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

            sizeof(MYTYPE) * WIDTH,  

            outputVector2,  

            NULL); 

 if (!outputVector2buff) 

 { 

  printf("Error: Failed to create outputVector2 buffer!\n"); 

  return 1; 

 } 

  

 columnAbuff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(int) * SIZELEM,  

         columnA,  

         NULL); 

 if (!columnAbuff) 

 { 

  printf("Error: Failed to create column A buffer!\n"); 

  return 1; 

 } 

  

 numelementsAbuff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(int) * (WIDTH+1),  

         numelementsA,  

         NULL); 
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 if (!numelementsAbuff) 

 { 

  printf("Error: Failed to create numElementsA buffer!\n"); 

  return 1; 

 } 

  

 arraybbuff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(MYTYPE) * WIDTH,  

         arrayb,  

         NULL); 

 if (!arraybbuff) 

 { 

  printf("Error: Failed to create arrayb buffer!\n"); 

  return 1; 

 } 

  

  

  

 arrayrbuff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(MYTYPE) * WIDTH,  

         arrayr,  

         NULL); 

 if (!arrayrbuff) 

 { 

  printf("Error: Failed to create arrayr buffer!\n"); 

  return 1; 
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 } 

  

 arrayr2buff = clCreateBuffer(ctxt,  

        CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

        sizeof(MYTYPE) * WIDTH,  

        arrayr2,  

        NULL); 

 if (!arrayr2buff) 

 { 

  printf("Error: Failed to create 2nd arrayr buffer!\n"); 

  return 1; 

 } 

 

  

 arraypbuff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(MYTYPE) * WIDTH,  

         arrayp,  

         NULL); 

 if (!arraypbuff) 

 { 

  printf("Error: Failed to create arrayp buffer!\n"); 

  return 1; 

 } 

 arrayzbuff = clCreateBuffer(ctxt,  

        CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

        sizeof(MYTYPE) * WIDTH,  



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
31 

        arrayz,  

        NULL); 

 if (!arrayzbuff) 

 { 

  printf("Error: Failed to create arrayz buffer!\n"); 

  return 1; 

 } 

  

  

 arrayz2buff = clCreateBuffer(ctxt,  

        CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

        sizeof(MYTYPE) * WIDTH,  

        arrayz2,  

        NULL); 

 if (!arrayz2buff) 

 { 

  printf("Error: Failed to create 2nd arrayz buffer!\n"); 

  return 1; 

 } 

  

  

 outputNumber1buff = clCreateBuffer(ctxt,  

         CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

         sizeof(MYTYPE) * WIDTH,  

         outputNumber1,  

         NULL); 

 if (!outputNumber1buff) 

 { 
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  printf("Error: Failed to create output number 1 buffer!\n"); 

  return 1; 

 } 

  

 outputNumber2buff = clCreateBuffer(ctxt,  

            CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

            sizeof(MYTYPE) * WIDTH,  

            outputNumber2,  

            NULL); 

 if (!outputNumber2buff) 

 { 

  printf("Error: Failed to create output number 2 buffer!\n"); 

  return 1; 

 } 

  

  

 alphabuff = clCreateBuffer(ctxt,  

            CL_MEM_READ_WRITE | 
CL_MEM_USE_HOST_PTR,  

            sizeof(MYTYPE),  

            alpha,  

            &err); 

 if (err != CL_SUCCESS) 

 { 

  printf("Error: Failed to create alpha buffer!\n"); 

   

  if(err == CL_INVALID_CONTEXT) 

   printf("Invalid Conext!\n"); 

  if(err == CL_INVALID_VALUE) 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
33 

   printf("'flags' term not Valid!\n"); 

  if(err == CL_INVALID_BUFFER_SIZE) 

   printf("Invalid Buffer Size!\n"); 

  if(err == CL_INVALID_HOST_PTR) 

   printf("Invalid Host Pointer!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

   printf("Memory Object Allocation Failure!\n"); 

   

  return 1; 

 } 

 printf("Successfully allocated source array for all buffers!\n"); 

  

 return 0; 

} 

 

 

void initHost() 

{ 

 // Allocate memory space on the host far all the vectors and variables 

 elementsA  = (MYTYPE *) malloc(SIZELEM*sizeof(MYTYPE)); 

 columnA   = (int *) malloc(SIZELEM*sizeof(int)); 

 numelementsA = (int *) malloc((WIDTH+1)*sizeof(int)); 

 vectorx   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 outputVector1 = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 outputVector2 = (MYTYPE *) malloc(SIZELEM*sizeof(MYTYPE)); 

 arrayb   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 arrayr   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 arrayr2   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 arrayp   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 
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 arrayz   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 arrayz2   = (MYTYPE *) malloc(WIDTH*sizeof(MYTYPE)); 

 outputNumber1 = (MYTYPE *) malloc(sizeof(MYTYPE)); 

 outputNumber2 = (MYTYPE *) malloc(sizeof(MYTYPE)); 

 alpha   = (MYTYPE *) malloc(sizeof(MYTYPE)); 

  

 MYTYPE a[100]  = {0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0}; 

 MYTYPE b[100]  = {0, 2, 2, 2, 2, 2, 2, 2, 2, 0, 0}; 

 MYTYPE d[100]  = {0, 3, 3, 3, 3, 3, 3, 0, 0, 0, 0}; 

 MYTYPE df[100] = {0, 0, 0, 0, 3, 3, 3, 3, 3, 3, 0}; 

 MYTYPE bf[100] = {0, 0, 2, 2, 2, 2, 2, 2, 2, 2, 0}; 

 SparseArray(a, b, d, bf, df); 

 

  

 /*//MYTYPE abc[37]  = { 
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 }; 

 //MYTYPE abc[SIZELEM]  = 
{1,2,3,2,1,2,3,2,1,2,3,3,2,1,2,3,3,2,1,2,3,3,2,1,2,3,3,2,1,2,3,2,1,2,3,2,1}; 

 MYTYPE  abc[SIZELEM] = {1,1,1,1,1,1,1,1,1}; 

 //int def[SIZELEM]   = { 
0,1,3,0,1,2,4,1,2,3,5,0,2,3,4,6,1,3,4,5,7,2,4,5,6,8,3,5,6,7,4,6,7,8,5,7,8 }; 

 int def[SIZELEM]  = {0,1,2,3,4,5,6,7,8}; 

 //int ghi[WIDTH+1]   = {0,3,7,11,16,21,26,30,34,37}; 

 int ghi[WIDTH+1]  = {0,1,2,3,4,5,6,7,8,9};*/ 

 //MYTYPE  bary[WIDTH]   = {1,1,1,1,1,1,1,1,1}; 

 MYTYPE bary[WIDTH]   = {17,25,33,44,55,66,47,55,43}; 

 //MYTYPE rary[WIDTH]   = {17,25,33,44,55,66,47,55,43}; 
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 //elementsA  = abc; 

 //columnA   = def; 

 //numelementsA = ghi; 

 //arrayb   = bary; 

 

 /* 

 for(int i =0; i < WIDTH+1; i++) 

 { 

  numelementsA[i] = ghi[i]; 

  printf("%d  ", numelementsA[i]); 

 } 

  

 for(int i =0; i < SIZELEM; i++) 

 { 

  elementsA[i] = abc[i]; 

  //printf("%d  ", numelementsA[i]); 

 } 

 for(int i =0; i < SIZELEM; i++) 

 { 

  columnA[i] = def[i]; 

  //printf("%d  ", numelementsA[i]); 

 }*/ 

 for(int i =0; i < WIDTH; i++) 

 { 

  arrayb[i] = bary[i]; 

  //printf("%d  ", numelementsA[i]); 

 } 
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 /*MYTYPE elementsA[36]   = { 
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 }; 

 int columnA[36]   = { 
0,1,3,0,1,2,4,1,2,3,5,0,2,3,4,6,1,3,4,5,7,2,4,5,6,8,3,5,6,7,4,6,7,8,5,7,8 }; 

 int numelementsA[10]  = {0,3,7,11,16,21,26,30,34,37}; 

 

 printf("%d\n",columnA[4]); 

  

 /* 

 for(int i=0; i< WIDTH; i++) 

 { 

  input[i]=MYTYPE(i+1); 

  input2[i]=MYTYPE(2*(i+1)); 

 } 

 printAry(input,1); 

 printAry(input2,2); 

 */ 

 //for(int i = 0; i < WIDTH; i++) 

 // outputVector1[i] = 0; 

 for(int i = 0; i < WIDTH; i++) 

  vectorx[i] = 0; 

 for(int i=0; i < WIDTH; i++) 

  arrayr[i] = 1; 

 printf("Successfully set values for vectors x and r!"); 

 printf("\n\n"); 
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} 

 

 

 

void printAry(float ary[], int n) 

{ 

 printf("\nInput %d: \n", n); 

 for(int i=0; i< 256; i++) 

 { 

  printf("%8.3f\t", ary[i]); 

  if (!(i%10)) 

   printf ("\n"); 

 } 

 printf("\n\n"); 

} 

 

int runCL() 

{ 

 //cl_event   event[2]; 

 //int    err; 

 int     iter = 0; 

 for(int i =0; i < SIZELEM; i++) 

 { 

  printf("%f ", elementsA[i]); 

 } 

 NLINE 

  

 for(int i =0; i < SIZELEM; i++) 

 { 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
38 

  printf("%d ", columnA[i]); 

 } 

 NLINE 

// for(int i =0; i < WIDTH; i++) 

// { 

//   printf("%f ", vectorx[i]); 

// } 

// NLINE 

 

 runSparseArrayMultiplication(&elementsAbuff, &numelementsAbuff, &columnAbuff, &vectorxbuff, 
&outputVector1buff); 

 runVmv(&arraybbuff, &outputVector1buff, &arrayrbuff); 

  

 runSparseInverseMultiplication(&elementsAbuff, &numelementsAbuff, &columnAbuff, &arrayrbuff, 
&arrayzbuff); 

  

  

 runVev(&arrayzbuff, &arraypbuff); 

 while(iter++ < 50) 

 { 

  runNez(&outputNumber1buff); 

  runNez(&outputNumber2buff); 

  runDenseVectorMultiplication(&arrayrbuff, &arrayzbuff, &outputNumber1buff); 

  runSparseArrayMultiplication(&elementsAbuff, &numelementsAbuff, &columnAbuff, 
&arraypbuff, &outputVector1buff); 

  runDenseVectorMultiplication(&outputVector1buff, &arraypbuff, &outputNumber2buff); 

  runNdn(&outputNumber1buff, &outputNumber2buff, &alphabuff); 

//  readBuffer(2); 

//  printf("%f \n", *outputNumber2); 
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  runScaleArray(&alphabuff, &arraypbuff, &outputVector1buff, WIDTH); 

  runVpv(&vectorxbuff, &outputVector1buff, &vectorxbuff); 

  runVev(&arrayrbuff, &arrayr2buff); 

  runVev(&arrayzbuff, &arrayz2buff); 

   

  runScaleArray(&alphabuff, &elementsAbuff, &outputVector2buff, SIZELEM); 

  runSparseArrayMultiplication(&outputVector2buff, &numelementsAbuff, &columnAbuff, 
&arraypbuff, &outputVector1buff); 

  runVmv(&arrayrbuff, &outputVector1buff, &arrayrbuff); 

   

  runDenseVectorMultiplication(&arrayrbuff, &arrayrbuff, &outputNumber1buff); 

  readBuffer(2); 

  if( abs(*outputNumber1) < ERR) 

  { 

   break; 

  } 

  runNez(&outputNumber1buff); 

  runNez(&outputNumber2buff); 

 

  runSparseInverseMultiplication(&elementsAbuff, &numelementsAbuff, &columnAbuff, 
&arrayrbuff, &arrayzbuff); 

   

  runDenseVectorMultiplication(&arrayzbuff, &arrayrbuff, &outputNumber1buff); 

  runDenseVectorMultiplication(&arrayz2buff, &arrayr2buff, &outputNumber2buff); 

  runNdn(&outputNumber1buff, &outputNumber2buff, &outputNumber1buff); 

  runScaleArray(&outputNumber1buff, &arraypbuff, &outputVector1buff, WIDTH); 

  runVpv(&arrayzbuff, &outputVector1buff, &arraypbuff); 

 } 

  

 readBuffer(1); 
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 /*readBuffer(3); 

 readBuffer(4); 

 readBuffer(5); 

 printf("\n"); 

 for(int i =0; i < SIZELEM; i++) 

 { 

  printf("%f ", elementsA[i]); 

 } 

 NLINE 

 for(int i =0; i < SIZELEM; i++) 

 { 

  printf("%d ", columnA[i]); 

 } 

 NLINE 

 for(int i =0; i < WIDTH+1; i++) 

 { 

  printf("%d  ", numelementsA[i]); 

 } 

  

 NLINE 

 */ 

 for(int i =0; i < WIDTH; i++) 

 { 

  printf("%f  ", vectorx[i]); 

 } 

 NLINE 

 readBuffer(6); 

 for (int i = 0; i < WIDTH; i++) 

  printf("%f ", arrayr[i]); 
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 NLINE 

  

  

 return 0; 

  

} 

 

int cleanCL() 

{ 

 int  stat; 

  

 stat = clReleaseKernel(kernel1); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release kernel!\n"); 

  return 1; 

 } 

  

 stat = clReleaseProgram(program); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release program!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(elementsAbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release element A buffer!\n"); 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
42 

  return 1; 

 } 

  

 stat = clReleaseMemObject(vectorxbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release vectorx buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(outputVector1buff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release output vector 1 buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(outputVector2buff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release output vector 2 buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(columnAbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release column A buffer!\n"); 

  return 1; 
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 } 

  

 stat = clReleaseMemObject(numelementsAbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release numelementsA buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(arraybbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release arrayb buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(arrayrbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release arrayr buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(arraypbuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release arrayp buffer!\n"); 

  return 1; 

 } 
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 stat = clReleaseMemObject(outputNumber1buff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release output number 1 buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(outputNumber2buff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release output number 2 buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseMemObject(alphabuff); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release alpha buffer!\n"); 

  return 1; 

 } 

  

 stat = clReleaseCommandQueue(queue); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release queue!\n"); 

  return 1; 

 } 
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 stat = clReleaseContext(ctxt); 

 if(stat != CL_SUCCESS) 

 { 

  printf("Error: could not release context!\n"); 

  return 1; 

 } 

  

 return 0; 

} 

 

void cleanHost() 

{ 

 if(elementsA) 

 { 

  free(elementsA); 

  elementsA = NULL; 

 } 

 if(numelementsA) 

 { 

  free(numelementsA); 

  numelementsA = NULL; 

   

 } 

 if(columnA) 

 { 

  free(columnA); 

  columnA = NULL; 

 } 

 if(vectorx) 
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 { 

  free(vectorx); 

  vectorx = NULL; 

 } 

 if(outputVector1) 

 { 

  free(outputVector1); 

  outputVector1 = NULL; 

 } 

 if(outputVector2) 

 { 

  free(outputVector2); 

  outputVector2 = NULL; 

 } 

 if(arrayb) 

 { 

  free(arrayb); 

  arrayb = NULL; 

 } 

 if(arrayr) 

 { 

  free(arrayr); 

  arrayr = NULL; 

 } 

 if(arrayp) 

 { 

  free(arrayp); 

  arrayp = NULL; 

 } 
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 if(outputNumber1) 

 { 

  free(outputNumber1); 

  outputNumber1 = NULL; 

 } 

 if(outputNumber2) 

 { 

  free(outputNumber2); 

  outputNumber2= NULL; 

 } 

 if(alpha) 

 { 

  free(alpha); 

  alpha = NULL; 

 } 

 

} 

 

 

/* 

 

 This is where I put the run kernel functions 

 

*/ 

 

int runSparseArrayMultiplication(cl_mem *elementsbuff, cl_mem  *numelementsbuff, cl_mem * 
columnbuff, 

         cl_mem *vectorXbuff, cl_mem  
*outputVectorbuff) 
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{ 

 

 cl_event event[3]; 

 int err; 

  

 err = clSetKernelArg(kernel1, 0, sizeof(cl_mem), (void *) elementsbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

   else if(err == CL_INVALID_ARG_INDEX) 

    printf("Invalid Argument Index\n"); 

    else if(err == CL_INVALID_ARG_VALUE) 

     printf("Invalid Argument Value\n"); 

     else if(err == CL_INVALID_MEM_OBJECT) 

      printf("Invalid Memory Object\n"); 

      else if(err == CL_INVALID_SAMPLER) 

       printf("Invalid Sampler\n"); 

       else if(err == CL_INVALID_ARG_SIZE) 

        printf("Invalid Argument Size\n"); 

         

        return 1; 

 } 

 err = clSetKernelArg(kernel1, 1, sizeof(cl_mem), (void*) numelementsbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 
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 } 

 err = clSetKernelArg(kernel1, 2, sizeof(cl_mem), (void *) columnbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel1, 3, sizeof(cl_mem), (void *) vectorXbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 4!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel1, 4, sizeof(cl_mem), (void *) outputVectorbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 5!"); 

  return 1; 

 } 

 

  

 //printf("Successfully set kernel arguments!\n"); 

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = WIDTH; 

    //global[1] = 4096 / 2; 
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    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel1, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

   else if(err == CL_INVALID_EVENT_WAIT_LIST) 

    printf("Invalid event stuff\n"); 

    return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 
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 err = clEnqueueReadBuffer(queue2, *outputVectorbuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), 
outputvector, 0, NULL, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not read from output buffer!\n"); 

   

  if(err == CL_INVALID_COMMAND_QUEUE) 

   printf("Invalid command queue!\n"); 

  if(err == CL_INVALID_CONTEXT) 

   printf("Invalid context!\n"); 

  if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid memory object!\n"); 

  if(err == CL_INVALID_VALUE) 

   printf("Invalid Value!\n"); 

  if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event wait list!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

   printf("Memory object allocation failure!\n"); 

  return 1; 

 } 

 printf("Successfully read from output buffer!\n"); 

  

 err = clWaitForEvents(1, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[1]); 
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 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 

 err = clEnqueueReadBuffer(queue2, * numelementsbuff, CL_TRUE, 0, WIDTH*sizeof(int), 
numelementsA, 0, NULL, &event[2]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not read from output buffer!\n"); 

   

  if(err == CL_INVALID_COMMAND_QUEUE) 

   printf("Invalid command queue!\n"); 

  if(err == CL_INVALID_CONTEXT) 

   printf("Invalid context!\n"); 

  if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid memory object!\n"); 

  if(err == CL_INVALID_VALUE) 

   printf("Invalid Value!\n"); 

  if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event wait list!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

   printf("Memory object allocation failure!\n"); 

  return 1; 

 } 

 printf("Successfully read from output buffer!\n"); 

  

 err = clWaitForEvents(1, &event[2]); 
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 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[2]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

  */ 

 return 0; 

  

  

} 

 

 

int runVmv(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff) 

{ 

  

  

  

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel2, 0, sizeof(cl_mem), (void *) array1buff); 

 if(err != CL_SUCCESS) 

 { 
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  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel2, 1, sizeof(cl_mem), (void*) array2buff); 

 if(err) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel2, 2, sizeof(cl_mem), (void *) outputbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 
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 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = WIDTH; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel2, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  if(err == CL_INVALID_PROGRAM_EXECUTABLE) 

   printf("Invalid Program Exectuable!\n"); 

  if(err == CL_INVALID_COMMAND_QUEUE) 

   printf("Invalid Command Queue!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel!\n"); 

  if (err == CL_INVALID_CONTEXT) 

   printf("Invalid Context!\n"); 

  if (err == CL_INVALID_KERNEL_ARGS) 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
56 

   printf("Invalid kernel arguments!\n"); 

   

   

   

   

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 2 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 

 err = clEnqueueReadBuffer(queue, *outputbuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), output, 0, 
NULL, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not read from output buffer!\n"); 

  return 1; 

 } 
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 printf("Successfully read from output buffer!\n"); 

  

 err = clWaitForEvents(1, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 */ 

 return 0;  

} 

 

int runVev(cl_mem *array1buff, cl_mem *array2buff) 

{ 

  

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel3, 0, sizeof(cl_mem), (void *) array1buff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 
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   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel3, 1, sizeof(cl_mem), (void*) array2buff); 

 if(err) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = WIDTH; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 
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 err = clEnqueueNDRangeKernel(queue, kernel3, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 3 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 return 0; 

  

} 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
60 

 

int runDenseVectorMultiplication(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff) 

{ 

  

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel4, 0, sizeof(cl_mem), (void *) array1buff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel4, 1, sizeof(cl_mem), (void*) array2buff); 

 if(err) 

 { 
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  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel4, 2, sizeof(cl_mem), (void *) outputbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 

  

  

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = 1; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel4, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 
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   printf("Invalid event stuff\n"); 

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 4 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 

 err = clEnqueueReadBuffer(queue, *outputbuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), output, 0, 
NULL, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not read from output buffer!\n"); 

  return 1; 

 } 

 printf("Successfully read from output buffer!\n"); 

  

 err = clWaitForEvents(1, &event[1]); 

 if(err != CL_SUCCESS) 
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 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 */ 

 return 0; 

} 

 

int runNez(cl_mem * number) 

{ 

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel5, 0, sizeof(cl_mem), (void *) number); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 
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  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

  

  

 // Set global and local thread size 

 size_t global[1], local[1]; 

    global[0] = 1; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel5, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  return 1; 

 } 
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 //printf("Successfully enqueued command to execute kernel 5 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 

 err = clEnqueueReadBuffer(queue, *arraybuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), output, 0, NULL, 
&event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Could not read from output buffer!\n"); 

  return 1; 

 } 

 printf("Successfully read from output buffer!\n"); 

  

 err = clWaitForEvents(1, &event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 
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 } 

 err = clReleaseEvent(event[1]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 }*/ 

 return 0; 

  

} 

 

int runNdn(cl_mem *Number1buff, cl_mem *Number2buff, cl_mem *scalarbuff) 

{ 

  

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel6, 0, sizeof(cl_mem), (void *) Number1buff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 
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  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel6, 1, sizeof(cl_mem), (void*) Number2buff); 

 if(err) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel6, 2, sizeof(cl_mem), (void *) scalarbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 

  

  

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = 1; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 
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    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel6, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 6 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

  

 return 0; 
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} 

 

int runScaleArray(cl_mem *scalarbuff, cl_mem *arraybuff, cl_mem *outputvector, int globalsiz) 

{ 

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel7, 0, sizeof(cl_mem), (void *) scalarbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel7, 1, sizeof(cl_mem), (void*) arraybuff); 

 if(err) 

 { 
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  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

  

 err = clSetKernelArg(kernel7, 2, sizeof(cl_mem), (void*) outputvector); 

 if(err) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = globalsiz; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel7, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 
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  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 7 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

  

 return 0; 

} 

 

int runVpv(cl_mem *array1buff, cl_mem *array2buff, cl_mem *outputbuff) 

{ 

 cl_event   event[2]; 

 int    err; 

  

 err = clSetKernelArg(kernel8, 0, sizeof(cl_mem), (void *) array1buff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 
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  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 

  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel8, 1, sizeof(cl_mem), (void*) array2buff); 

 if(err) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel8, 2, sizeof(cl_mem), (void *) outputbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 
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 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = WIDTH; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel8, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 8 on device!\n"); 

  

 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 
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 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

  

 return 0; 

} 

 

int runSparseInverseMultiplication(cl_mem *elementsbuff, cl_mem  *numelementsbuff, cl_mem * 
columnbuff, 

           cl_mem *vectorXbuff, cl_mem  
*outputVectorbuff) 

 

{ 

  

 cl_event event[3]; 

 int err; 

  

 err = clSetKernelArg(kernel9, 0, sizeof(cl_mem), (void *) elementsbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 1!\n"); 

  if(err == CL_INVALID_KERNEL) 

   printf("Invalid Kernel\n"); 

  else if(err == CL_INVALID_ARG_INDEX) 

   printf("Invalid Argument Index\n"); 

  else if(err == CL_INVALID_ARG_VALUE) 

   printf("Invalid Argument Value\n"); 
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  else if(err == CL_INVALID_MEM_OBJECT) 

   printf("Invalid Memory Object\n"); 

  else if(err == CL_INVALID_SAMPLER) 

   printf("Invalid Sampler\n"); 

  else if(err == CL_INVALID_ARG_SIZE) 

   printf("Invalid Argument Size\n"); 

   

  return 1; 

 } 

 err = clSetKernelArg(kernel9, 1, sizeof(cl_mem), (void*) numelementsbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 2!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel9, 2, sizeof(cl_mem), (void *) columnbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 3!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel9, 3, sizeof(cl_mem), (void *) vectorXbuff); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to set argument 4!"); 

  return 1; 

 } 

 err = clSetKernelArg(kernel9, 4, sizeof(cl_mem), (void *) outputVectorbuff); 

 if(err != CL_SUCCESS) 
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 { 

  printf("Error: Failed to set argument 5!"); 

  return 1; 

 } 

  

  

 //printf("Successfully set kernel arguments!\n"); 

  

  

 // Yeah... I need to do more resaerch on what this next part does exactly, set up some arguments for 
the following command I suppose 

 size_t global[1], local[1]; 

    global[0] = WIDTH; 

    //global[1] = 4096 / 2; 

    local[0] = 1; 

    //local[1] = 1; 

  

 err = clEnqueueNDRangeKernel(queue, kernel9, 1, NULL, &global[0], &local[0], 0, NULL, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Failed to enqueue command on device!\n"); 

   

  if(err == CL_INVALID_GLOBAL_WORK_SIZE) 

   printf("Invalid Global Work Size!\n"); 

  else if(err == CL_INVALID_EVENT_WAIT_LIST) 

   printf("Invalid event stuff\n"); 

  return 1; 

 } 

 //printf("Successfully enqueued command to execute kernel 9 on device!\n"); 
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 err = clWaitForEvents(1, &event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

 } 

 err = clReleaseEvent(event[0]); 

 if(err != CL_SUCCESS) 

 { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

 } 

 /* 

  err = clEnqueueReadBuffer(queue2, *outputVectorbuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), 
outputvector, 0, NULL, &event[1]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Could not read from output buffer!\n"); 

   

  if(err == CL_INVALID_COMMAND_QUEUE) 

  printf("Invalid command queue!\n"); 

  if(err == CL_INVALID_CONTEXT) 

  printf("Invalid context!\n"); 

  if(err == CL_INVALID_MEM_OBJECT) 

  printf("Invalid memory object!\n"); 

  if(err == CL_INVALID_VALUE) 

  printf("Invalid Value!\n"); 

  if(err == CL_INVALID_EVENT_WAIT_LIST) 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
78 

  printf("Invalid event wait list!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

  printf("Memory object allocation failure!\n"); 

  return 1; 

  } 

  printf("Successfully read from output buffer!\n"); 

   

  err = clWaitForEvents(1, &event[1]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

  } 

  err = clReleaseEvent(event[1]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

  } 

  /* 

  err = clEnqueueReadBuffer(queue2, * numelementsbuff, CL_TRUE, 0, WIDTH*sizeof(int), 
numelementsA, 0, NULL, &event[2]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Could not read from output buffer!\n"); 

   

  if(err == CL_INVALID_COMMAND_QUEUE) 

  printf("Invalid command queue!\n"); 

  if(err == CL_INVALID_CONTEXT) 
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  printf("Invalid context!\n"); 

  if(err == CL_INVALID_MEM_OBJECT) 

  printf("Invalid memory object!\n"); 

  if(err == CL_INVALID_VALUE) 

  printf("Invalid Value!\n"); 

  if(err == CL_INVALID_EVENT_WAIT_LIST) 

  printf("Invalid event wait list!\n"); 

  if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

  printf("Memory object allocation failure!\n"); 

  return 1; 

  } 

  printf("Successfully read from output buffer!\n"); 

   

  err = clWaitForEvents(1, &event[2]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Couldn't wait for kernel event to finish!\n"); 

  return 1; 

  } 

  err = clReleaseEvent(event[2]); 

  if(err != CL_SUCCESS) 

  { 

  printf("Error: Couldn't release event!\n"); 

  return 1; 

  } 

  */ 

 return 0; 
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} 

 

 

 

void SparseArray(MYTYPE *a, MYTYPE *b, MYTYPE *d, MYTYPE *bf, MYTYPE *df) 

{ 

  

 //MYTYPE numelementsA[200]; 

 //MYTYPE columnA[200]; 

 //MYTYPE elementsA[200]; 

 //MYTYPE a[100]  = {0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 0}; 

 //MYTYPE b[100]  = {0, 2, 2, 2, 2, 2, 2, 2, 2, 0, 0}; 

 //MYTYPE d[100]  = {0, 3, 3, 3, 3, 3, 3, 0, 0, 0, 0}; 

 //MYTYPE df[100] = {0, 0, 0, 0, -3, -3, -3, -3, -3, -3, 0}; 

 //MYTYPE bf[100] = {0, 0, -2, -2, -2, -2, -2, -2, -2, -2, 0}; 

 MYTYPE A_VAL[200]; 

 int  A_COL[200]; 

 int  A_ROW[200]; 

 int n = 3; 

 int m = 3; 

 int nm_gpu = n*m; 

 int id; 

 int j = 0; 

 int non_zeros = 6 + 8*(n-1) + 5*(nm_gpu - 2*n); 

 A_ROW[0] = 0; 

 A_COL[0] = 0; 

 A_COL[1] = 1; 

 A_COL[2] = n; 

 A_VAL[0] = a[1]; 
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 A_VAL[1] = b[1]; 

 A_VAL[2] = d[1]; 

 for (j = 1; j <= nm_gpu; j++) { 

  if (j < n) { 

   id = 3 + 4*(j - 1); 

   A_COL[id] = j - 1; 

   A_COL[id + 1] = j; 

   A_COL[id + 2] = j + 1; 

   A_COL[id + 3] = j + n; 

   A_VAL[id] = bf[j+1]; 

   A_VAL[id + 1] = a[j+1]; 

   A_VAL[id + 2] = b[j+1]; 

   A_VAL[id + 3] = d[j+1]; 

  } 

  else if (j < nm_gpu - n) { 

   id = 3 + 4*(n-1) + 5*(j - n); 

   A_COL[id] = j - n; A_COL[id + 1] = j - 1; A_COL[id + 2] = j; A_COL[id + 3] = j + 1; 
A_COL[id + 4] = j + n; 

   A_VAL[id] = df[j+1]; A_VAL[id + 1] = bf[j+1]; A_VAL[id + 2] = a[j+1]; A_VAL[id + 3] = 
b[j+1]; A_VAL[id + 4] = d[j+1]; 

  } 

  else if (j < nm_gpu - 1) { 

   id = 3 + 4*(n-1) + 5*(nm_gpu - 2*n) + 4*(j - nm_gpu + n); 

   A_COL[id] = j - n; A_COL[id + 1] = j - 1; A_COL[id + 2] = j; A_COL[id + 3] = j + 1; 

   A_VAL[id] = df[j+1]; A_VAL[id + 1] = bf[j+1]; A_VAL[id + 2] = a[j+1]; A_VAL[id + 3] = 
b[j+1]; 

  } 

  else if (j < nm_gpu) { 

   id = 3 + 4*(n-1) + 5*(nm_gpu - 2*n) + 4*(j - nm_gpu + n); 

   A_COL[id] = j - n; A_COL[id + 1] = j - 1; A_COL[id + 2] = j; 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
82 

   A_VAL[id] = df[j+1]; A_VAL[id + 1] = bf[j+1]; A_VAL[id + 2] = a[j+1]; 

  } 

  if (j <= n) 

   A_ROW[j] = 3 + 4*(j - 1); 

  else if (j <= nm_gpu - n) 

   A_ROW[j] = 3 + 4*(n-1) + 5*(j - n); 

  else if (j <= nm_gpu - 1) 

   A_ROW[j] = 3 + 4*(n-1) + 5*(nm_gpu - 2*n) + 4*(j - nm_gpu + n); 

  else 

   A_ROW[j] = non_zeros; 

   

 } 

 for (int i=0; i<SIZELEM; i++) 

 { 

  elementsA[i] = A_VAL[i]; 

  printf ("%f ", elementsA[i]); 

 } 

 printf ("\n"); 

 for (int i=0; i<SIZELEM; i++){ 

   

  columnA[i] = A_COL[i]; 

  printf ("%d ", columnA[i]); 

 } 

 printf ("\n"); 

 for (int i=0; i<(WIDTH +1); i++) 

 { 

  numelementsA[i] = A_ROW[i]; 

  printf ("%d ", numelementsA[i]); 

 } 
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 printf ("\n"); 

  

 

  

 printf("Successfully converted arrays to sparse format!\n"); 

 printf ("\n"); 

} 

 

 

int readBuffer(int blue) 

{ 

 cl_event   event[2]; 

 int    err; 

 switch(blue){ 

 case 1: 

 

  err = clEnqueueReadBuffer(queue2,  vectorxbuff, CL_TRUE, 0, WIDTH*sizeof(MYTYPE), 
vectorx, 0, NULL, &event[0]); 

  if(err != CL_SUCCESS) 

  {  

   printf("Error: Could not read from output buffer!\n"); 

    

   if(err == CL_INVALID_COMMAND_QUEUE) 

    printf("Invalid command queue!\n"); 

   if(err == CL_INVALID_CONTEXT) 

    printf("Invalid context!\n"); 

   if(err == CL_INVALID_MEM_OBJECT) 

    printf("Invalid memory object!\n"); 

   if(err == CL_INVALID_VALUE) 
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    printf("Invalid Value!\n"); 

   if(err == CL_INVALID_EVENT_WAIT_LIST) 

    printf("Invalid event wait list!\n"); 

   if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

    printf("Memory object allocation failure!\n"); 

   return 1; 

  } 

  printf("Successfully read from output buffer!\n"); 

   

  err = clWaitForEvents(1, &event[0]); 

  if(err != CL_SUCCESS) 

  { 

   printf("Error: Couldn't wait for kernel event to finish!\n"); 

   return 1; 

  } 

  err = clReleaseEvent(event[0]); 

  if(err != CL_SUCCESS) 

  { 

   printf("Error: Couldn't release event!\n"); 

   return 1; 

  } 

  return 0; 

   break; 

  case 2: 

   err = clEnqueueReadBuffer(queue2,  outputNumber1buff, CL_TRUE, 0, 
sizeof(MYTYPE), outputNumber1, 0, NULL, &event[0]); 

   if(err != CL_SUCCESS) 

   {  

    printf("Error: Could not read from output buffer!\n"); 
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    if(err == CL_INVALID_COMMAND_QUEUE) 

     printf("Invalid command queue!\n"); 

    if(err == CL_INVALID_CONTEXT) 

     printf("Invalid context!\n"); 

    if(err == CL_INVALID_MEM_OBJECT) 

     printf("Invalid memory object!\n"); 

    if(err == CL_INVALID_VALUE) 

     printf("Invalid Value!\n"); 

    if(err == CL_INVALID_EVENT_WAIT_LIST) 

     printf("Invalid event wait list!\n"); 

    if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

     printf("Memory object allocation failure!\n"); 

    return 1; 

   } 

   printf("Successfully read from output buffer!\n"); 

    

   err = clWaitForEvents(1, &event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't wait for kernel event to finish!\n"); 

    return 1; 

   } 

   err = clReleaseEvent(event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't release event!\n"); 

    return 1; 

   } 
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   return 0; 

   break; 

  case 3: 

   err = clEnqueueReadBuffer(queue2,  outputVector1buff, CL_TRUE, 0, 
(WIDTH)*sizeof(MYTYPE), outputVector1, 0, NULL, &event[0]); 

   if(err != CL_SUCCESS) 

   {  

    printf("Error: Could not read from output buffer!\n"); 

     

    if(err == CL_INVALID_COMMAND_QUEUE) 

     printf("Invalid command queue!\n"); 

    if(err == CL_INVALID_CONTEXT) 

     printf("Invalid context!\n"); 

    if(err == CL_INVALID_MEM_OBJECT) 

     printf("Invalid memory object!\n"); 

    if(err == CL_INVALID_VALUE) 

     printf("Invalid Value!\n"); 

    if(err == CL_INVALID_EVENT_WAIT_LIST) 

     printf("Invalid event wait list!\n"); 

    if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

     printf("Memory object allocation failure!\n"); 

    return 1; 

   } 

   printf("Successfully read from output buffer!\n"); 

    

   err = clWaitForEvents(1, &event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't wait for kernel event to finish!\n"); 
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    return 1; 

   } 

   err = clReleaseEvent(event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't release event!\n"); 

    return 1; 

   } 

   return 0; 

   break; 

    

  case 4: 

   err = clEnqueueReadBuffer(queue2,  numelementsAbuff, CL_TRUE, 0, (WIDTH+ 
1)*sizeof(int), numelementsA, 0, NULL, &event[0]); 

   if(err != CL_SUCCESS) 

   {  

    printf("Error: Could not read from output buffer!\n"); 

     

    if(err == CL_INVALID_COMMAND_QUEUE) 

     printf("Invalid command queue!\n"); 

    if(err == CL_INVALID_CONTEXT) 

     printf("Invalid context!\n"); 

    if(err == CL_INVALID_MEM_OBJECT) 

     printf("Invalid memory object!\n"); 

    if(err == CL_INVALID_VALUE) 

     printf("Invalid Value!\n"); 

    if(err == CL_INVALID_EVENT_WAIT_LIST) 

     printf("Invalid event wait list!\n"); 

    if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 
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     printf("Memory object allocation failure!\n"); 

    return 1; 

   } 

   printf("Successfully read from output buffer!\n"); 

    

   err = clWaitForEvents(1, &event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't wait for kernel event to finish!\n"); 

    return 1; 

   } 

   err = clReleaseEvent(event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't release event!\n"); 

    return 1; 

   } 

   return 0; 

   break; 

  case 5: 

   err = clEnqueueReadBuffer(queue2,  columnAbuff, CL_TRUE, 0, 
(SIZELEM)*sizeof(int), columnA, 0, NULL, &event[0]); 

   if(err != CL_SUCCESS) 

   {  

    printf("Error: Could not read from output buffer!\n"); 

     

    if(err == CL_INVALID_COMMAND_QUEUE) 

     printf("Invalid command queue!\n"); 

    if(err == CL_INVALID_CONTEXT) 
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     printf("Invalid context!\n"); 

    if(err == CL_INVALID_MEM_OBJECT) 

     printf("Invalid memory object!\n"); 

    if(err == CL_INVALID_VALUE) 

     printf("Invalid Value!\n"); 

    if(err == CL_INVALID_EVENT_WAIT_LIST) 

     printf("Invalid event wait list!\n"); 

    if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

     printf("Memory object allocation failure!\n"); 

    return 1; 

   } 

   printf("Successfully read from output buffer!\n"); 

    

   err = clWaitForEvents(1, &event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't wait for kernel event to finish!\n"); 

    return 1; 

   } 

   err = clReleaseEvent(event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't release event!\n"); 

    return 1; 

   } 

   return 0; 

   break; 

  

  case 6: 
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   err = clEnqueueReadBuffer(queue2,  arrayrbuff, CL_TRUE, 0, 
(WIDTH)*sizeof(MYTYPE), arrayr, 0, NULL, &event[0]); 

   if(err != CL_SUCCESS) 

   {  

    printf("Error: Could not read from output buffer!\n"); 

     

    if(err == CL_INVALID_COMMAND_QUEUE) 

     printf("Invalid command queue!\n"); 

    if(err == CL_INVALID_CONTEXT) 

     printf("Invalid context!\n"); 

    if(err == CL_INVALID_MEM_OBJECT) 

     printf("Invalid memory object!\n"); 

    if(err == CL_INVALID_VALUE) 

     printf("Invalid Value!\n"); 

    if(err == CL_INVALID_EVENT_WAIT_LIST) 

     printf("Invalid event wait list!\n"); 

    if(err == CL_MEM_OBJECT_ALLOCATION_FAILURE) 

     printf("Memory object allocation failure!\n"); 

    return 1; 

   } 

   printf("Successfully read from output buffer!\n"); 

    

   err = clWaitForEvents(1, &event[0]); 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't wait for kernel event to finish!\n"); 

    return 1; 

   } 

   err = clReleaseEvent(event[0]); 



Using OpenCL to Calculate a Pressure Field 

August 4, 2011 

 

 
91 

   if(err != CL_SUCCESS) 

   { 

    printf("Error: Couldn't release event!\n"); 

    return 1; 

   } 

   return 0; 

   break;  default: 

  break; 

 } 

 return 0; 

} 


