
Program MRS1D in C 

#include <stdio.h> 

#include "mpi.h" 

#include "dmumps_c.h" 

#define JOB_INIT -1 

#define JOB_END -2 

#define USE_COMM_WORLD -987654 

#define MAX_NZ 10000 

#define MAX_N 100 

int main(int argc, char ** argv)  

{ 

  int N = 10; //number of finite difference intervals 

  double h = 1.0/N;  

  DMUMPS_STRUC_C id; 

  int n = (N+1); 

  int nz = 3*(N-1)+2; 

   

  if(n>MAX_N)  

  { 

    printf("Increase MAX_N (%2d)\n",MAX_N); 

    return -1; 

  }  

  if(nz>MAX_NZ) { 

    printf("Increase MAX_NZ (%2d)\n",MAX_NZ); 

    return -1; 

  } 

  int irn[MAX_NZ]; 

  int jcn[MAX_NZ]; 

  double a[MAX_NZ]; 

  double rhs[MAX_N]; 



  int myid, ierr; 

  ierr = MPI_Init(&argc, &argv); 

  ierr = MPI_Comm_rank(MPI_COMM_WORLD, &myid); 

  // Define A and rhs  

  //in C tables are indexed from 0  

  //(fortran based MUMPS reads them from 0 entry as 1st entry) 

  int k=0;  irn[k]=1; jcn[k]=1; a[k]=1.0;    

  irn[k]=N+1; jcn[k]=N+1; a[k]=1.0; 

  //in C tables are index from 0 

  rhs[0]=0.0;rhs[N]=1.0; 

  int i; 

  for(i=2;i<=N;i++) { 

    k++; irn[k]=i; jcn[k]=i; a[k]=-2.0/(h*h); 

    k++; irn[k]=i; jcn[k]=i-1; a[k]=1.0/(h*h); 

    k++; irn[k]=i; jcn[k]=i+1; a[k]=1.0/(h*h); 

    rhs[i-1]=0.0; 

  } 

  // Initialize a MUMPS instance. Use MPI_COMM_WORLD.  

  id.job=JOB_INIT; id.par=1; id.sym=0;  

  id.comm_fortran=USE_COMM_WORLD; 

  dmumps_c(&id); 

  // Define the problem on the host  

  if (myid == 0) { 

     id.n = n; id.nz =nz; id.irn=irn; id.jcn=jcn; 

     id.a = a; id.rhs = rhs; 

  } 

#define ICNTL(I) icntl[(I)-1] // macro s.t. indices match 

documentation 

  // Outputs for debugging 

  id.ICNTL(1)=6; id.ICNTL(2)=6; id.ICNTL(3)=6; id.ICNTL(4)=0; 



  // Call the MUMPS package.  

  id.job=6; 

  dmumps_c(&id); 

  if (myid == 0) { 

    printf("Solution is:\n"); 

    int i; 

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

     printf("%8.2f\n", id.rhs[i]); 

  } 

  id.job=JOB_END; dmumps_c(&id); // Terminate instance  

   

  return 0; 

} 

  

Makefile: 

  

CC = gcc  

  

CFLAGS = -I/home/ubuntu/libraries//MUMPS_5.0.0/include -

I/home/ubuntu/libraries//MUMPS_5.0.0/libseq 

  

USER_LIB = /home/ubuntu/libraries//MUMPS_5.0.0/libseq/libmpiseq.a 

/home/ubuntu/libraries//MUMPS_5.0.0/lib/libdmumps.a 

/home/ubuntu/libraries//MUMPS_5.0.0/lib/libmumps_common.a 

/home/ubuntu/libraries//MUMPS_5.0.0/lib/libpord.a  

  

OBJ = mrs1d.o 

  

solver: $(OBJ) 

     $(CC) $(CFLAGS) -o exec/solver $(OBJ) $(USER_LIB) 

$(OBJ): %.o: %.c 

     $(CC) $(CFLAGS) -c -o $@ $< 



 

 

many errors: 

Link pthread 



 
 

Googl problem with undefined reference _gfortran_st_write 

 
 

 

 

 
We need to download and install LAPACK and BLAS 

 
 

 



 

 
 

 



 

 
Nothing to change in make.inc 

 

make 

 



 
 

 



 

 
 

 

 

 
 



 

 
 

 

 

 

 



And now you can make LAPACK so it runs the tests. 

 

cd ~/lapack-3.2.2 

make 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



The order of linking is important - otherwise you will have some linking problems 
 

 
 
then you need to check if order of linking and play with different order configurations, e.g.: 
 

 

 
 

 



 

 
 

 

… 

 
 
INFOG(1)=-10 means that matrix is singular and system of linear equations has not been 
solved 
 (see MUMPS user_guide) 
 
 



 
 
 
 
 
We have to correct the code: 
 
  int k=0;  irn[k]=1; jcn[k]=1; a[k]=1.0;    
  irn[k]=N+1; jcn[k]=N+1; a[k]=1.0; 
   
into 
 
  int k=0;  irn[k]=1; jcn[k]=1; a[k]=1.0;    
  k++; irn[k]=N+1; jcn[k]=N+1; a[k]=1.0; 
   
 

… 
 

 


