Project 6

Concurrent Sound generator Program: 

Project members: Ramakrishna Shenai , Kishore Dhaveji

Goal: The goal of this project is to generate sounds concurrently on four machines built on the Beowulf cluster built as a part of Project 1 in our class. The basic sequence of steps involved in our project is as follows. 

· Conversion of the Music Interpreter Program developed by Prof. Manwaring in Pascal to the corresponding C version so that it can run on a Linux environment, which is the Operating System used in our current Beowulf project.

· The beep function, which we used in the project, was obtained from the Metalab site at the University of North Carolina. [1].

· The next step was to run the code simultaneously on all the four nodes (x86-1, x86-2, x86-3 and x86-4 in our cases) such that song played on all the machines together.

The basic Interpreter program, which was written in Pascal was converted to C successfully. We did not change much of the program logic and the structures used since both C and Pascal had a similar structure. 

We used a tool called p2c, a Pascal to C converter, which converted the Pascal code to the corresponding C code version (such that the final C version could be run using GCC on Linux). The generated C code was an excellent reference for us, which helped us to convert the Pascal Code into the C version quite easily. The p2c converter is available as a RPM utility available in a standard RedHat distribution.

Our first task was to check whether the generated C code worked properly on a single machine (x86wulf.eecs.wsu.edu). The function of the interpreter was to parse the music source given in an input file (shown in Appendix B), check them for errors, a sequence of checking whether the song name, tempo values etc was given or not, The checking was essentially done as per the rules specified in the grammar. And to finally play the notes as interpreted by the file. The beep function was used instead of the sound function (the sound function was available on Borland version of C), and a usleep function (which is a function specified in unistd.h) was to simulate the Pascal delay function. 

 period  = 1000.0 * duration / TEMPO;

       on_time = (long)floor(duty * period + 0.5);

             off_time= (long)floor( (1.0 - duty) * period + 0.5);

        beep(freq, on_time);

        //sound(freq);


// Pascal functions

        //delay(on_time);
      // Pascal functions

        //nosound();

        //delay(off_time);

        usleep(off_time);    
The beep function essentially takes two parameters, the frequency of the music and the delay for performing the music.  As shown above the off time and on time are computed from the input file. They are used to indicate how much time music will be played and how much there will be silence and so on. This silence part is important since it is this time any loss of synchronization will be taken into consideration again. 

Problems in the Beep function 

· One problem which the class encountered was to “where to output the music” this was a grave problem because the output of the music was by default written to stdout, which in the case of a single machine would work fine. 

· But in the case of multiple machines the output from all the four machines would be written to stdout of the world nodes.

· We needed a method to solve this problem, to encounter this problem. The output of the beep function was written to “/dev/console” file rather than stdout. However only a super user could access the console file and LAM would not run in a super user mode, a kind of catch 22 situation (
· One person came up with a solution of changing the permissions of the song, and the binary file to root <ie changing the ownership and group permissions to root>, but still giving permission so that even a regular user could execute the file.

· The next step was to set up a sticky bit by chmod +s <filename>  s, which is defined as below    

         Add or delete the set-owner-id or set-

                                 group-id on file execution permission for

                                 who.  Useful only if u or g is expressed or

                                 implied in who.  

Execution of all the nodes of the Beowulf machines.

 We decided to play the music on a phrase by phrase basis, like the one given below

|(392 250)(392 250)(440 250)(494 250)

The next step was to build the same program on four machines of the Beowulf cluster so that the program played in synchronized manner on the system. In other words all the four machines would plat the song at the same time. 
The synchronization done involved basic involved 

1. At each node on the Beowulf machine, we basically define four flags and one super flag, which are initially set to false. 

2. In order to maintain synchronization, each node sends a READY message to itself and the other nodes using the Sendrecv procedure (which is a blocking procedure) defined in mpi.h.

3. Once a machine receives a READY call from another machines (and itself) it sets the corresponding one of four flags to TRUE.

      When all the flags are TRUE, it sets the SUPER FLAG to true, or in other word the music plays, we tested this synchronization at the phrase and for the complete song, and this worked well on both cases. The flags are reset once the music completes.

for(i=0;i<4;i++) pstat[i]=0;

for(partner=0; partner<size; partner++) {

   MPI_Status stat;

   MPI_Sendrecv(greeting, sizeof(greeting), MPI_BYTE, partner, 1,

   rgreeting, sizeof(rgreeting), MPI_BYTE, partner, 1,  

   MPI_COMM_WORLD, &stat);

   printf("Rank: %d Received from partner %d\n",rank,partner);

   pstat[partner]=1;

 }

           if(pstat[i]!=1) ok=1;

      }

          if(ok==0) {

                 play_line();

         }                          
ok ==0; 


The final output program was run on all the four nodes and the program synchronized on 

the four nodes together.

References:

[1] Beep program from http://metalab.unc.edu/pub/Linux/apps/sound/misc/
Appendix A

// BASIC song program originally written by Dr. Manwaring in PASCAl

// converted to C as a part of a project for CS561 // 

# include <stdio.h>

# include <stdlib.h>

# include "input.h"

# include <string.h>

# include <math.h>

# include "tmp1.h"

# define duty 0.9    // definition of the duty of the song ...//

// definition of the song //

//FILE *input;

typedef struct song{


int phrase_count;


int duration[100];


int frequency[100];

}SONG;

int proc_name[30];

int count=0;   // keeping a count of the line //

 // definining boolean //

typedef enum {true, false} BOOLEAN;

SONG song1;

char buffer[30]; // an input buffer to display the song //

char buff;      // an input used to simulated CC in the original program

int TEMPO;      // global definition of temp //

BOOLEAN bar1, bar2; // defining the two | used for parsing //

void print_body(void);  // used to print the body functions //

// error printing routine //

void error_print(char *err){

   printf(" Error Message : %s\n", err);

   printf(" Abnormal Exit \n");

   exit(1);

}

// function to open a file //

void file_open() {

   char filename[30];

   //printf("\n filename:?");

   //scanf("%s",filename);

   if ( (input = fopen("song", "r"))==NULL) {


printf("\n unable to open %s\n", filename);


exit(1);

   }

   else {


printf("\n %s opened sucessfully\n", filename);

   }

}

// to close a file //

void file_close(){

  if(fclose(input)==0){


 printf("file closed sucessfully\n");

  }

  else {


printf("file close unsucessfully\n");

  }

  print_body();

}

// parsing the header //

void parse_header1(){


printf("parsing the header....");


buff = GCHAR(); if(buff !='O')



error_print("S(o)ng: not found");


buff = GCHAR(); if(buff !='N')



error_print("So(n):g not found");


buff = GCHAR(); if( buff !='G')



error_print("Son(g): not found");


buff = GCHAR(); if( buff !=':')



error_print("Song(:) not found");


buff = GCHAR();


if(buff != '"') {



error_print(" quote required in header");


}


else {



do{



  buff = GCHARWB();



  printf("%c", buff);



}while(buff != '"');


}


printf(" completed parsing header1\n");

}

// parsing the tempo string //

void parse_tempo(){


printf("parsing the tempo\n");


buff = GCHAR();



if (buff != 'E') error_print("T(E)MPO: not found");


buff = GCHAR();



if (buff != 'M') error_print("T(E)MPO: not found");


buff = GCHAR();



if (buff != 'P') error_print("T(E)MPO: not found");


buff = GCHAR();



if (buff != 'O') error_print("T(E)MPO: not found");


buff = GCHAR();



if (buff != ':') error_print("T(E)MPO: not found");


fscanf(input, "%d", &TEMPO);


printf("Specified TEMPO is %d\n", TEMPO);

}

// converting the number //

int make_num(){

    int tot_dur=0;

    int number=0;

    do{


do{


  buff = fgetc(input);

//
  printf("buffer%c\n",buff);


  if( (buff >= '0') && (buff <= '9') ) {



switch(buff){



  case '0': if(number>0) number = number * 10;




    break;



  case '1': number = (number * 10) + 1;




    break;



  case '2': number = (number * 10) + 2;




    break;



  case '3': number = (number * 10) + 3;




    break;



  case '4': number = (number * 10) + 4;




    break;



  case '5': number = (number * 10) + 5;




    break;



  case '6': number = (number * 10) + 6;




    break;



  case '7': number = (number * 10) + 7;




    break;



  case '8': number = (number * 10) + 8;




    break;



  case '9': number = (number * 10) + 9;




    break;



  default : break;



}


  }


}while( (buff >='0') && (buff <='9') );


if(buff == ' ') {



printf("freq %d <=",number);



song1.frequency[count] = number;



number=0;


}


if(buff == ')') {



printf("=> duration %d\n", number);



song1.duration[count] = number;



count = count + 1;



tot_dur= tot_dur+number;



number=0;


 }


 //if(buff == '|') {error_print("| encountered"); number=0;}


if(tot_dur>1000){



error_print("error in total_duration");


}

    }while( tot_dur < 1000);

    printf("count ; %d", count);

    printf("total duration %d\n",tot_dur);

    tot_dur=0;

    return number;

}

// parsing the phrase //

void parse_phrase(){


int tmp;


if(bar1==false) {



error_print("you need to add | to start of phrase");


}


buff=GCHAR();


switch(buff)


{


 case '|': printf("All dead happy ending\n");



   file_close();



   exit(1);



   break;


 case '(': tmp = make_num();


   //
   printf("duration=>%d", tmp);



   break;


 default: break;


}

}

// to play the music//

void play_music(int freq, int duration){


int d, on_time, off_time;


long period;


//D = P->UU.U2.DURATION;


//PERIOD = 1000.0 * D / CUR_TEMPO;


//ON_TIME = (long)floor(DUTY * PERIOD + 0.5);


//OFF_TIME = (long)floor((1.0 - DUTY) * PERIOD + 0.5);


period  = 1000.0 * duration / TEMPO;


on_time = (long)floor(duty * period + 0.5);


off_time= (long)floor( (1.0 - duty) * period + 0.5);


beep(freq, on_time);


//sound(freq);


//delay(on_time);


//nosound();


//delay(off_time);


usleep(off_time);

}

void print_body(){


int i=0,tcnt=0;


for(i=0;i<=count-1;i++) {



printf("freq = %d, duration = %d",




song1.frequency[i], song1.duration[i]);



tcnt = tcnt + song1.duration[i];



play_music(song1.frequency[i], song1.duration[i]);



if(tcnt == 1000) {




printf("New Phase\n");




tcnt=0;



}


}

}

void parse_song(){

  buff = GCHAR(input);

//  printf("Returned char %c",buff);

  switch(buff)

  {

       case 'S' : parse_header1();



  break;

       case 'T' : parse_tempo();



  break;

       case '|' : bar1 = true;



  parse_phrase();



  break;

       default  : break;

  }

}

main() {


bar1 = false;


bar2 = false;


song1.phrase_count=0;


file_open();


while(!feof(input)) parse_song(); file_close();


//print_body();

}

MPI Functionality Appendix 1A

#include <mpi.h>

#include <stdio.h>

#include <string.h>

int main(int argc, char **argv) {

   int rank, size, partner, ok=0, i=0, j=0;

   int namelen,pstat[4];

   char name[MPI_MAX_PROCESSOR_NAME];

   char greeting[sizeof(name) + 100];

   char rgreeting[sizeof(name) + 100];

   MPI_Init(&argc, &argv);

   /*  How many processes are there? */

   MPI_Comm_size(MPI_COMM_WORLD, &size);

   /*  Which one am I? */

   MPI_Comm_rank(MPI_COMM_WORLD, &rank);

   /*  Where am I running? */

   MPI_Get_processor_name(name, &namelen);

   sprintf(greeting, "Hello world: rank %d of %d running on %s DEI!\n", rank, size, name);

     for(i=0;i<4;i++) pstat[i]=0;   

     for(partner=0; partner<size; partner++) {

           MPI_Status stat;


   MPI_Sendrecv(greeting, sizeof(greeting), MPI_BYTE, partner, 1,


   rgreeting, sizeof(rgreeting), MPI_BYTE, partner, 1, MPI_COMM_WORLD,


   &stat);


   //fputs(rgreeting, stdout);


   printf("Rank: %d Received from partner %d\n",rank,partner);


   pstat[partner]=1;

      }

      for(i=0;i<4;i++){ 


   if(pstat[i]!=1) ok=1;


      }

     if(ok==0) { 


system ("./music"); 

      }

   MPI_Finalize();

   exit(0);

}

tmp1.h Program to write to /dev/console

/*  console_beep V0.1  by Josef Pavlik <jetset@ibm.net>

 *

 *  Uses linux console commands instead of direct access to i/o ports

 *  May be more secure.

 *  If you want beep on remote machine (via telnet), you must have write 

 *  permition to remote /dev/console or beep must be setuid root

 *  if you run beep on remote machine and destination is stdout (default)

 *  you hear beep on local machine. 

 */

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <ctype.h>

FILE *dest;

void beep(int freq, int length)

{

  fprintf("/dev/console","\33[10;%d]\33[11;%d]\a\33[10]\33[11]", freq,

length);

  fflush("/dev/console");

  if (length) usleep(length*1000L);

}

enum{ST_NORM, ST_NUMBER, ST_COMMENT};

Appendix B

song: "Ode to Joy by Ludwig Van Beethowen"

tempo: 888

|(494 250)(494 250)(523 250)(587 250)

|(587 250)(523 250)(494 250)(440 250)

|(392 250)(392 250)(440 250)(494 250)

|(494 375)(440 125)(440 500)

|(494 250)(494 250)(523 250)(587 250)

|(587 250)(523 250)(494 250)(440 250)

|(392 250)(392 250)(440 250)(494 250)

|(440 375)(392 125)(392 500)

|(440 250)(440 250)(494 250)(392 250)

|(440 250)(494 125)(523 125)(494 250)(392 250)

|(440 250)(494 125)(523 125)(494 250)(440 250)

|(392 250)(440 250)(587 500)

|(494 250)(494 250)(523 250)(587 250)

|(587 250)(523 250)(494 250)(440 250)

|(392 250)(392 250)(440 250)(494 250)

|(440 375)(392 125)(392 500)

||                      

