
















#!/bin/bash 

# 
#   Launch as: ./es4.sh --delete <abspath> 
#              ./es4.sh --restore <filename> 
#              ./es4.sh --restore-all 
# 

TRASH_DIR="~" 
TRASH_INDEX=".TRASH_INDEX" 

# Manage delete operation  
if [ $1 == "--delete" ] && [ $# -gt 1 ]; then 

    # Split file name and path 
    FILE_NAME=$(basename "$2") 
    FILE_PATH=$(dirname "$2") 

    # Check file existence 
    if [ ! -f "$FILE_PATH/$FILE_NAME" ]; then 
        echo "File non trovato" 
        exit 1 
    fi 

    # Check if a file with the same name is already in the trash folder 
    if [ -f "$TRASH_DIR/$FILE_NAME" ]; then 
        echo "Esiste già un file di nome $FILE_NAME nel cestino" 
        exit 1 
    fi 

    # Move the file into the trash folder 
    mv "$FILE_PATH/$FILE_NAME" "$TRASH_DIR/" 

    # Log new delete file entry into the trash index 
    echo "$FILE_NAME $FILE_PATH" >> "$TRASH_DIR/$TRASH_INDEX" 

# Manage restore operation  
elif [ $1 == "--restore" ] && [ $# -gt 1 ]; then 

    # Set file name to restore 
    FILE_NAME=$2 

    # Retrieve file path  
    FILE_PATH=$(grep -e "^$FILE_NAME" "$TRASH_DIR/$TRASH_INDEX" | cut -d " " -f 2) 
     
    # Check if file name was found in trash index 
    if [ "$FILE_PATH" == "" ]; then 
        echo "Nessun file di nome $FILE_NAME nel cestino" 
        exit 1 
    fi 

    # Check source folder existence 
    if [ ! -d "$FILE_PATH/" ]; then 
        echo "Cartella di origine $FILE_PATH non trovata" 
        exit 1 
    fi 

    # Restore file 
    mv "$TRASH_DIR/$FILE_NAME" "$FILE_PATH/" 

    # Delete index entry 
    grep -v -e "^$FILE_NAME" "$TRASH_DIR/$TRASH_INDEX" >> 
"$TRASH_DIR/~$TRASH_INDEX" 
    mv "$TRASH_DIR/~$TRASH_INDEX" "$TRASH_DIR/$TRASH_INDEX" 



# Manage restore all operation  
elif [ $1 == "--restore-all" ]; then 
     
    # Scan all lines in the trash index 
    while read FILE_NAME FILE_PATH; do 

        # Check source folder existence 
        if [ ! -d "$FILE_PATH/" ]; then 
            echo "Cartella di origine $FILE_PATH non trovata" 
            continue 
        fi 

        # Restore file 
        mv "$TRASH_DIR/$FILE_NAME" "$FILE_PATH/" 

    done < "$TRASH_DIR/$TRASH_INDEX" 

    # Clear trash index content 
    echo -n "" > "$TRASH_DIR/$TRASH_INDEX" 

# Manage wrong parameters 
else 
    echo "Utilizzo: es4.sh < --delete | --restore | --restore-all > [arg]" 
    exit 1 
fi 





#include <stdio.h> 
#include <stdlib.h> 
#include <unistd.h> 
#include <pthread.h> 
#include <semaphore.h> 

#define R 4 
#define C 5 

void smoothing (int **mat, int r, int c); 

// For average 
typedef struct { 
  int **source_mat; 
  int r, c; // Dimension of the source matrix 
  int i, j; // Position of the element to analyze 
  int *dest; // Destination element 
  sem_t *sync_sem; // To synchronize the end of average computation with the start 
of the copy 
} args_t; 

// For copy 
typedef struct { 
  int **source_mat; 
  int r, c; // Dimension of the source matrix 
  int **dest_mat; // Destination element 
  sem_t *sync_sem; // To synchronize the end of average computation with the start 
of the copy 
} args_copy_t; 

void *average(void *arg) { 

    // Get arguments 
    int **mat = ((args_t *) arg)->source_mat; 
    int r = ((args_t *) arg)->r; 
    int c = ((args_t *) arg)->c; 
    int i = ((args_t *) arg)->i; 
    int j = ((args_t *) arg)->j; 
    int *dest = ((args_t *) arg)->dest; 
    sem_t *sem = ((args_t *) arg)->sync_sem; 
    int n_elem = 0; 

    // Compute average of adjacent elements 
    *dest = 0; 
    for (int x=-1; x<=1; x++) 
      for (int y=-1; y<=1; y++) 
        if ( (x!=0 || y!=0) && i+x>=0 && i+x<r && j+y>=0 && j+y<c) { 
          *dest += mat[i+x][j+y]; 
          n_elem++; 
        } 
    *dest /=n_elem; 

    /* IMP NOTE: instead of using this semaphore, solutions based on pthread_join 
are also acceptable */ 
    sem_post(sem); 

    pthread_exit(0); 
} 

void *copy(void *arg) { 
  // Get arguments 
  int **source_mat = ((args_copy_t *) arg)->source_mat; 
  int r = ((args_copy_t *) arg)->r; 



  int c = ((args_copy_t *) arg)->c; 
  int **dest_mat = ((args_copy_t *) arg)->dest_mat;
  sem_t *sem = ((args_copy_t *) arg)->sync_sem; 
   
  // Wait the finish of all the average threads 
  for (int i=0; i<r*c; i++) 
    sem_wait(sem); 

  // Copy into the destination matrix 
  for (int i=0; i<r; i++) 
    for (int j=0; j<c; j++) 
      dest_mat[i][j] = source_mat[i][j]; 

  pthread_exit(0); 
} 

void smoothing (int **mat, int r, int c) { 
  pthread_t *tids; 
  args_t *args; 
  args_copy_t args_copy; 
  sem_t sem; 

  // Allocate temporary matrix 
  int **tmp_mat; 
  tmp_mat = (int**)malloc(r*sizeof(int*)); 
  for (int i=0; i<r; i++) 
    tmp_mat[i] = (int*)malloc(c*sizeof(int)); 

  // Allocate thread id array 
  tids = (pthread_t *) malloc((r*c+1)*sizeof(pthread_t)); 
     
  // Synchronization semaphore initialization 
  sem_init(&sem, 0, 0); 
   
  // Allocate array of args 
  args = (args_t *) malloc(r*c*sizeof(args_t)); 

  // Args for average 
  for(int i=0; i<r; i++) { 
    for(int j=0; j<c; j++) { 
      args[i*c+j].source_mat=mat; 
      args[i*c+j].r = r; 
      args[i*c+j].c = c; 
      args[i*c+j].i = i; 
      args[i*c+j].j = j; 
      args[i*c+j].dest = &tmp_mat[i][j]; 
      args[i*c+j].sync_sem = &sem; 
    } 
  } 

  // Args for copy 
  args_copy.source_mat = tmp_mat; 
  args_copy.r = r; 
  args_copy.c = c; 
  args_copy.dest_mat = mat; 
  args_copy.sync_sem = &sem; 
  
  // Start r*c threads that computes the average of adjacent element 
  for(int i=0; i<r*c; i++) { 
    pthread_create(&tids[i], NULL, average, &args[i]); 
  } 
  // Start copy thread 
  pthread_create(&tids[r*c], NULL, copy, &args_copy); 



  // Wait that the copy is completed 
  pthread_join(tids[r*c], NULL); 
     
  // Free memory 
  free(tids); 
  for (int i=0; i<r; i++) 
    free(tmp_mat[i]); 
  free(tmp_mat); 
} 

int main(int argc, char **argv) { 
  int **mat; 
  int n=0; 

  mat = (int**)malloc(R*sizeof(int*)); 
  for (int i=0; i<R; i++) 
    mat[i] = (int*)malloc(C*sizeof(int)); 
   
  for(int i=0; i<R; i++) 
    for(int j=0; j<C; j++) 
      mat[i][j] = n++;  

  printf("BEFORE smoothing\n"); 
  for(int i=0; i<R; i++) { 
    for(int j=0; j<C; j++)  
      printf("%d ", mat[i][j]); 
    printf("\n"); 
  } 
    
  smoothing (mat, R, C); 
   
  printf("AFTER smoothing\n"); 
  for(int i=0; i<R; i++) { 
    for(int j=0; j<C; j++)  
      printf("%d ", mat[i][j]); 
    printf("\n"); 
  } 

  for (int i=0; i<R; i++) 
    free(mat[i]); 
  free(mat); 

  return 0;   
} 




