Software Engineering
Programming in C

Class Syllabus #9

Two Ways To Implement Structs of Strings

/*bookItem.h*/

typedef struct{


char bookName[30];


//title as written on book


char authurName[30];


//first and last name


int price;



//price in shekels

} BookA;

typedef struct{


char * pbookName;


char * pauthurName;


int price;

} BookB;

void printBookA(BookA * pbookToPrint,char * separatorString);


//prints the book with separtorString after each field

void printBookB(BookB bookToPrint,char * separatorString);


//prints the book with separtorString after each field

/*main.c*/

#include "bookItem.h"

#include <string.h>

#include <stdlib.h>

#define AUTHUR "Meir Shalev"

#define TITLE "In his house in the desert"

#define PRICE 69

void main(int argc, char ** argv)

{


BookA myBook;


BookB yourBook;


strcpy(myBook.authurName,AUTHUR);


strcpy(myBook.bookName,TITLE);


myBook.price=PRICE;


yourBook.pauthurName=(char*)malloc((strlen(AUTHUR)+1)*sizeof(char) );



strcpy(yourBook.pauthurName,AUTHUR);


yourBook.pbookName=(char*)malloc((strlen(TITLE)+1)*sizeof(char));



strcpy(yourBook.pbookName,TITLE);


yourBook.price=PRICE;


printBookA(&myBook,"\n");
//could have '\n' been passed?


printBookB(yourBook,"\n");


free(yourBook.pauthurName);


free(yourBook.pbookName);

}

/*bookItem.c*/

#include "bookItem.h"

#include <stdio.h>

void printBookA(BookA * pbook,char * sep)

{

#define PRINTS_ITEM(item) printf("%s%s",pbook->item,sep)


#define PRINTI_ITEM(item) printf("%d%s",pbook->item,sep)


PRINTS_ITEM(authurName);


PRINTS_ITEM(bookName);


PRINTI_ITEM(price);

#undef PRINTS_ITEM

#undef PRINTI_ITEM

}

void printBookB(BookB book,char * sep)

{

#define PRINTS_ITEM(item) printf("%s%s",book.item,sep)


#define PRINTI_ITEM(item) printf("%d%s",book.item,sep)


PRINTS_ITEM(pauthurName);


PRINTS_ITEM(pbookName);


PRINTI_ITEM(price);

#undef PRINTS_ITEM

#undef PRINTI_ITEM

}
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Reading Writing From Files, Arrays of pointers to structures, processing command line arguments, returning pointers by reference, sorting strings.

/*main.c*/

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <time.h>

#include "coords.h"

//program has to get exactly two arguments:

//The first is either "-r" or "-w" which means reading or writing

//The second is the file name

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

{


FILE * pfile;


srand(time(NULL));


switch(argc) //program has to have exactly two arguments


{


case 1:


case 2:



printf("Not enough arguments\n");



break;


case 3: 



if(!strcmp(argv[1],"-r"))



{




if( (pfile=fopen(argv[2],"r")) == NULL)




{





printf("Error reading file: %s\n",argv[2]);





return 1;




}




readSortCoords(pfile);




fclose(pfile);




return 0;



}



else if(!strcmp(argv[1],"-w"))



{




if( (pfile=fopen(argv[2],"w")) == NULL)




{





printf("Error opening file: %s\n",argv[2]);





return 1;




}




writeRandCoords(pfile);




fclose(pfile);




return 0;



}



else




printf("Error in arguments\n");



break;


default:



printf("Too many arguments\n");


}


printf("Usage: %s <-r|-w> <progname>\n",argv[0]);


return 1;

}

/*coords.h*/

#include <stdio.h>

#define BUF_SIZE 100


//this is maximum size of coordinate label when reading


//from file

#define MAX_RAND_COORDS 50


//maximum number of coords to be written to file

#define MAX_LABEL_SIZE 30


//maximum length of label that is randomly generated

typedef struct{


int x;


//x coordinate


int y;


//y coordinate


char * label;
//label of coordinate

} Coord;

/*The format of the file containing the coordinates should be:

NUM_COORDS

COORD1

COORD2

COORD3

...

where NUM_COORDS is an integer saying how many coordinates the

file possese, and COORD1,COORD2, .... are in the form:

X_COORD Y_COORD LABEL 

*/

/**********FUNCTIONS FOR USER OF THIS MODULE*******/

void readSortCoords(FILE * pinFile);


//reads coords from text file and sorts coordinates


//lexicographically by labels


//cords are then printed to screen

void writeRandCoords(FILE * poutFile);


//writes random coordinates with random labels to file


//up to MAX_RAND_COORDS

/**********FUNCTIONS WHICH ARE 'PRIVATE' TO THIS MODULE****/

int readFromFile(Coord *** ppca, FILE * pinFile);


//allocates array pointed by *ppca which is an


//array of pointers to coordinates structures.

void printCoords(Coord ** pcoordArray,int numCoords);


//prints the coords in pcoordArray

void sortCoords(Coord ** pcoordArray, int numCoords);


//sorts the cords in pcoordArray lexicographically by labels

void freeCoords(Coord ** pcoordArray,int numCoords);


//frees all coords in pcoordArray (including labels)


//and then frees the pcoordArray itself

char * randName();


//returns a pointer to an allocated random uppercase string


//that is up to MAX_LABEL_SIZE in length


//make sure to free the string pointed by this pointer

/*coords.c*/

#include "coords.h"

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

void readSortCoords(FILE * pfile)

{


int numCoords;


Coord ** pcoordArray;
//pointer to start of coord * array


numCoords=readFromFile(&pcoordArray,pfile);


printf("Before sorting:\n");


printCoords(pcoordArray,numCoords);


printf("After sorting:\n");


sortCoords(pcoordArray,numCoords);


printCoords(pcoordArray,numCoords);


freeCoords(pcoordArray,numCoords);

}

int readFromFile(Coord *** pca, FILE * pfile)

{


int numCoords;


char buffer[BUF_SIZE];
//temporary string for reading label


int i;


fscanf(pfile,"%d",&numCoords);


//allocate array of pointers to coordinates


*pca=(Coord **)malloc(numCoords*sizeof(Coord *) );


for(i=0;i<numCoords;i++) //loop on all coordinates


{



(*pca)[i]=(Coord *) malloc(sizeof(Coord) );




//allocate a coordinate



fscanf(pfile,"%d",&((*pca)[i]->x) );



fscanf(pfile,"%d",&((*pca)[i]->y) );



fscanf(pfile,"%s",buffer);



(*pca)[i]->label=(char *) malloc((strlen(buffer)+1)*sizeof(char) );



strcpy((*pca)[i]->label, buffer);


}


return numCoords;

}

void printCoords(Coord ** pca,int numCoords)

{


int i;


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



printf("%d\t%d\t%s\n",




pca[i]->x,




pca[i]->y,




pca[i]->label);

}

void sortCoords(Coord ** pca, int numCoords)

{


int i,j;


Coord * temp;


//perform bubble sort (switching pointers only)


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



for(j=0;j< numCoords-1-i;j++)




if(stricmp(pca[j]->label,pca[j+1]->label) > 0 )




{





temp=pca[j];





pca[j]=pca[j+1];





pca[j+1]=temp;




}

}

void freeCoords(Coord ** pcoordArray,int numCoords)

{


int i;


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


{



free(pcoordArray[i]->label);



free(pcoordArray[i]);


}


free(pcoordArray);

}

void writeRandCoords(FILE * pfile)

{


int numCoords;


char * pname;


int i;


numCoords=rand()%MAX_RAND_COORDS+1;


fprintf(pfile,"%d\n",numCoords);


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


{



fprintf(pfile,"%d\t%d\t",rand()-RAND_MAX/2,rand()-RAND_MAX/2);



pname=randName();



fprintf(pfile,"%s\n",pname);



free(pname);


}

}

char * randName()

{


int len,i;


char * plabel;


len=rand()%MAX_LABEL_SIZE+1; //length of label (not less than 1)


plabel=(char *)malloc((len+1)*sizeof(char)); //+1 is for '\0'


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



plabel[i]=rand()%('Z'-'A'+1)+'A'; //random letter


plabel[len]='\0';


return plabel;

}

File created by map –w out.txt
26

10886
14803
ZMHSBVNQVZIXAHPPZUBQPPKJWTFV

-14236
5401
RJYISKR

-15759
4915
ZJQOTCBWPIFSPYOGVWYR

-13365
6982
GWLGUSAIDGSHP

-14506
12466
ZCFBNLGALIGHLTVSRBAGOEU

-8855
11217
KOFLLYAIHECWBRSIWKSKG

7752
-9566
K

15569
8751
YFUYA

-7704
-16306
WLYFAXQJRCGSEGWJGVKUQPURQ

-6388
-174
QFAUTFZETKKLZI

4097
1017
RJBJQCYUV

9437
-3536
AEQPQVFTE

-10086
8062
QOBORCFJGIZGRWO

3078
-1574
DQCFWOGFOERTYEEMMGNMGQ

746
9210
SWKYTZ

-12018
-11509
RIMXIDOKUXTACDLCNILBFEYLXQJDI

-12224
-13637
VWDIWWRKNPQEXVAPELS

6260
5488
FHH

10126
-5737
AWGAWHXQURPHYQELUIQLEAI

5190
3246
BR

5344
13951
QLBD

-12522
-1333
LMWTBSXWCGKWLXQBSPNSZCIAISSLXF

-2456
6399
JRQVKCPMJ

9945
-1769
PMOYAERAHPWUAVQBYLYHXJIAJJUT

6305
-4052
NWC

4869
-14492
AEBDIAHDTUJQEYBJAFEBQQBDZS
Output of map –r out.txt
Before sorting:

10886
14803
ZMHSBVNQVZIXAHPPZUBQPPKJWTFV

-14236
5401
RJYISKR

-15759
4915
ZJQOTCBWPIFSPYOGVWYR

-13365
6982
GWLGUSAIDGSHP

-14506
12466
ZCFBNLGALIGHLTVSRBAGOEU

-8855
11217
KOFLLYAIHECWBRSIWKSKG

7752
-9566
K

15569
8751
YFUYA

-7704
-16306
WLYFAXQJRCGSEGWJGVKUQPURQ

-6388
-174
QFAUTFZETKKLZI

4097
1017
RJBJQCYUV

9437
-3536
AEQPQVFTE

-10086
8062
QOBORCFJGIZGRWO

3078
-1574
DQCFWOGFOERTYEEMMGNMGQ

746
9210
SWKYTZ

-12018
-11509
RIMXIDOKUXTACDLCNILBFEYLXQJDI

-12224
-13637
VWDIWWRKNPQEXVAPELS

6260
5488
FHH

10126
-5737
AWGAWHXQURPHYQELUIQLEAI

5190
3246
BR

5344
13951
QLBD

-12522
-1333
LMWTBSXWCGKWLXQBSPNSZCIAISSLXF

-2456
6399
JRQVKCPMJ

9945
-1769
PMOYAERAHPWUAVQBYLYHXJIAJJUT

6305
-4052
NWC

4869
-14492
AEBDIAHDTUJQEYBJAFEBQQBDZS

After sorting:

4869
-14492
AEBDIAHDTUJQEYBJAFEBQQBDZS

9437
-3536
AEQPQVFTE

10126
-5737
AWGAWHXQURPHYQELUIQLEAI

5190
3246
BR

3078
-1574
DQCFWOGFOERTYEEMMGNMGQ

6260
5488
FHH

-13365
6982
GWLGUSAIDGSHP

-2456
6399
JRQVKCPMJ

7752
-9566
K

-8855
11217
KOFLLYAIHECWBRSIWKSKG

-12522
-1333
LMWTBSXWCGKWLXQBSPNSZCIAISSLXF

6305
-4052
NWC

9945
-1769
PMOYAERAHPWUAVQBYLYHXJIAJJUT

-6388
-174
QFAUTFZETKKLZI

5344
13951
QLBD

-10086
8062
QOBORCFJGIZGRWO

-12018
-11509
RIMXIDOKUXTACDLCNILBFEYLXQJDI

4097
1017
RJBJQCYUV

-14236
5401
RJYISKR

746
9210
SWKYTZ

-12224
-13637
VWDIWWRKNPQEXVAPELS

-7704
-16306
WLYFAXQJRCGSEGWJGVKUQPURQ

15569
8751
YFUYA

-14506
12466
ZCFBNLGALIGHLTVSRBAGOEU

-15759
4915
ZJQOTCBWPIFSPYOGVWYR

10886
14803
ZMHSBVNQVZIXAHPPZUBQPPKJWTFV
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