COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: __Hugh Smith________________________________, Period: ___5__ 

2. Date of this version of your program: __4/7/10____________ 

3. Project title: __Digital Music to Sheet Music_____________________________ 

4. Describe how your program runs as of this version.  Include

-- files that may be needed

-- algorithms, specific procedures or methods you wrote

-- kinds of input your program uses

-- screenshots, what kinds of output does your program have

-- does your program handle errors, or does it crash on errors of input?

-- tests: summarize the basic analysis and testing of this version of your program

This program requires a .WAV file that is uncompressed. From that, it gets information about the file, like the bitrate, etc. All the stuff my first/second quarter version of my project did. Now, it gets into the difficult stuff. It takes the Fourier Transform of the data contained in the data chunk of the file. This takes a very, very long time. The number of calculations is very high, even for a small clip like the one I chose. 

5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 

Next quarter, I expect to work on getting the MPI portion of my program to run. In addition to that, I still have to finalize the analysis portion of the program, where I use the pitch values from the Fourier Transform to get the notes that are in the song. This part will be pretty easy, I think.

// Hugh Smith

// April 4, 2009

//Based on code by Evan Merz

#include <fstream>

#include <iostream>

#include <string.h>

#include <math.h>

#include <stdio.h>

#include "mpi.h"

using namespace std;

//#define M_PI 3.14159265

class WavFileForIO

{


private:



char* 
myPath;



int 
myChunkSize;



int
mySubChunk1Size;



short 
myFormat;



short 
myChannels;



int   
myByteRate;



short 
myBlockAlign;



short 
myBitsPerSample;


public:



int
myDataSize;



char* 
myData;



int   
mySampleRate;



char* getPath()



{




return myPath;



}



void setPath(char* newPath)



{




myPath = new char[200];




strcpy(myPath, newPath);



}



~WavFileForIO()



{




delete myPath;




myChunkSize = NULL;




mySubChunk1Size = NULL;




myFormat = NULL;




myChannels = NULL;




mySampleRate = NULL;




myByteRate = NULL;




myBlockAlign = NULL;




myBitsPerSample = NULL;




myDataSize = NULL;



}



WavFileForIO()



{




myPath = new char[200];



}



WavFileForIO(char* tmpPath)



{




myPath = new char[200];




strcpy(myPath, tmpPath);




read();



}



bool read()



{




ifstream inFile( myPath, ios::in | ios::binary);




inFile.seekg(4, ios::beg);




inFile.read( (char*) &myChunkSize, 4 ); 




inFile.seekg(16, ios::beg);




inFile.read( (char*) &mySubChunk1Size, 4 ); 




//inFile.seekg(20, ios::beg);




inFile.read( (char*) &myFormat, sizeof(short) ); 




//inFile.seekg(22, ios::beg);




inFile.read( (char*) &myChannels, sizeof(short) ); 




//inFile.seekg(24, ios::beg);




inFile.read( (char*) &mySampleRate, sizeof(int) ); 




//inFile.seekg(28, ios::beg);




inFile.read( (char*) &myByteRate, sizeof(int) ); 




//inFile.seekg(32, ios::beg);




inFile.read( (char*) &myBlockAlign, sizeof(short) ); 




//inFile.seekg(34, ios::beg);




inFile.read( (char*) &myBitsPerSample, sizeof(short) ); 




inFile.seekg(40, ios::beg);




inFile.read( (char*) &myDataSize, sizeof(int) );




myData = new char[myDataSize];




inFile.seekg(44, ios::beg);




inFile.read(myData, myDataSize);




inFile.close(); 




return true; 



}



bool save()



{




fstream myFile (myPath, ios::out | ios::binary);




myFile.seekp (0, ios::beg); 




myFile.write ("RIFF", 4);




myFile.write ((char*) &myChunkSize, 4);




myFile.write ("WAVE", 4);




myFile.write ("fmt ", 4);




myFile.write ((char*) &mySubChunk1Size, 4);




myFile.write ((char*) &myFormat, 2);




myFile.write ((char*) &myChannels, 2);




myFile.write ((char*) &mySampleRate, 4);




myFile.write ((char*) &myByteRate, 4);




myFile.write ((char*) &myBlockAlign, 2);




myFile.write ((char*) &myBitsPerSample, 2);




myFile.write ("data", 4);




myFile.write ((char*) &myDataSize, 4);




myFile.write (myData, myDataSize);




return true;



}



char *getSummary()



{




char *summary = new char[250];




sprintf(summary, " Format: %d\n Channels: %d\n SampleRate: %d\n ByteRate: %d\n BlockAlign: %d\n BitsPerSample: %d\n DataSize: %d\n", myFormat, myChannels, mySampleRate, myByteRate, myBlockAlign, myBitsPerSample, myDataSize);




return summary;



}

};

int main( int argc, char *argv[] )

{


int id, p;


MPI::Init(argc, argv);


id = MPI::COMM_WORLD.Get_rank();


p = MPI::COMM_WORLD.Get_size();


MPI::Status status;


char origData[];


// make sure that an argument was passed in


if ( argc != 2 ) 


{



cout<<"usage: "<< argv[0] <<" <filename>\n";



return 0;


}


// open the wav file


char *path = new char[50];


strcpy(path, argv[1]);


WavFileForIO *myWav = new WavFileForIO(path);


origData = myWav->myData;


// print a summary of the wav file


char *summary = myWav->getSummary();


printf("Summary:\n%s", summary);


/*double finalData[myWav->myDataSize];


for(int bin=0;bin<myWav->myDataSize;bin++)


{



finalData[bin]=0.;



for(int k=0;k<myWav->myDataSize;k++)



{




double arg = (float)bin * M_PI * (float)k / (float)(myWav->myDataSize);




finalData[bin] += (myWav->myData)[k] * sin(arg);



}



cout << finalData[bin] << endl;


}*/


float cosPart[(myWav->myDataSize)/2];


float sinPart[(myWav->myDataSize)/2];


for(int bin = 0; bin < (myWav->myDataSize)/2; bin++)


{



cosPart[bin] = (sinPart[bin] = 0.);



for(int k=0; k < myWav->myDataSize; k++)



{




double arg = 2.*(float)bin*M_PI*(float)k / (float)(myWav->myDataSize);




sinPart[bin] += (myWav->myData)[k] * -1 * sin(arg);




cosPart[bin] += (myWav->myData)[k] * cos(arg);



}



if(bin % 100 == 0)




cout << bin << endl;


}


cout << "hello!" << endl;


float frequency[(myWav->myDataSize)/2];


float magnitude[(myWav->myDataSize)/2];


float phase[(myWav->myDataSize)/2];


for(int bin = 0; bin < (myWav->myDataSize)/2; bin++)


{



frequency[bin] = (float)bin * (myWav->mySampleRate) / (float)(myWav->myDataSize);



magnitude[bin] = 20. * log10(2. * sqrt(sinPart[bin]*sinPart[bin] + cosPart[bin]*cosPart[bin]) / (float)(myWav->myDataSize));



phase[bin] = 180. * atan2(sinPart[bin], cosPart[bin]) / M_PI - 90.;


}


// write the summary back out


strcpy(path, "testout.wav");


myWav->setPath(path);


myWav->save();


// collect the garbage


delete summary;


delete path;


delete myWav;


MPI::Finalize();


return 0;


}

