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Critique of CSV library implementation – section 4.2 / 4.3
On page 90, the text admits many shortcomings of the code in section 4.2.  In my opinion, the more important shortcomings in this list are:

· Hard-coded maximum line length and number of fields per line; no graceful exit when these limits are exceeded

· No support for interleaved or nested calls involving multiple csv files

· csvgetline has too much functionality.  It splits the line and counts the number of fields.  The user of this function may only need one of these services.

These shortcomings cannot be overcome even with perfectly formed input.  Also, there is really no error-handling.  The program will crash given even slightly unusual data.

I suppose a good aspect of the implementation is that is was easy to write and works well in the majority of cases (or perhaps all the cases of interest to a given application.)
The implementation in 4.3 is a big improvement:
· The three functions each implement a logical piece of functionality and no more.  None is “overloaded”, as was the case in 4.2.  Granularity of functions is very important when designing a general-purpose library.
· The program is much more robust with respect to the csv input:

· It can handle arbitrary-length lines, and arbitrary numbers of fields per line

· It can handle unusual input: nested quotes and commas, etc.

· csvgetline returns a pointer to the original input; it does not make a copy.  I believe this was a good choice:  were this function to make a copy, every caller would assume the memory burden of the copy even if a copy was not needed.

Negatives:

· Error handling is still poor.

· Still does not address interleaved or nested calls involving multiple csv files.

· Some behavior is undefined – e.g. if the functions are called out of order.

4-8
I gathered all the “state” information for a given csv file into a struct called csv_rec, and created a growable array of csv_recs – csv_data – to hold the state information for a given csv file.

I implemented two new functions: csvopen and csvclose.  csvopen opens a csv file, initializes its csv_rec, and returns a reference number (ref in the code) that it used in subsequent calls to the other functions in the program to uniquely identify the csv file on which the function is to operate.  (I realize the text called for the creation of a function csvnew, but csvopen/csvclose seemed better to me.)  csvclose closes the file and frees the memory for that record.  csvopen and csvclose therefore act as constructor and destructor, respectively.
csv_data is still a global in this program, though it has file-level scope.  A possible improvement would be to make it a static local of csvopen.  csvopen could return a pointer to the given csv_rec.  However, this means the calling program has direct access to the data at that pointer, which is problematic.  A possible modification would be for csvopen to return an int instead of a pointer, and to cast that int to a csv_rec* inside the other functions.
These types of problems make me appreciate the easy encapsulation that C++ provides!
/* Copyright (C) 1999 Lucent Technologies */

/* Excerpted from 'The Practice of Programming' */

/* by Brian W. Kernighan and Rob Pike */

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <assert.h>

#include "csv.h"

enum { NOMEM = -2 };



/* out of memory signal */

#define TRUE 1

#define FALSE 0

typedef struct{




/* csv data record */


FILE *fp;


char *line;


char *sline;


int  maxline;


char **field;


int  maxfield;


int  nfield;

} csv_rec;

static csv_rec* csv_data = NULL;

/* array of csv data records */

static int csv_max = 0;



/* number of allocated records */

enum{CSVINIT = 1, CSVGROW = 2};

static char fieldsep[] = ",";


/* field separator chars */

static char *advquoted(char *);

static int split(int ref);

/* endofline: check for and consume \r, \n, \r\n, or EOF */

static int endofline(FILE *fin, int c)

{


int eol;


eol = (c=='\r' || c=='\n');


if (c == '\r') {



c = getc(fin);



if (c != '\n' && c != EOF)




ungetc(c, fin);
/* read too far; put c back */


}


return eol;

}

/* reset: set variables back to starting values */

static void reset(int ref)

{


free(csv_data[ref].line);


/* free(NULL) permitted by ANSI C */


free(csv_data[ref].sline);


free(csv_data[ref].field);


csv_data[ref].fp

= NULL;

/* file pointer */


csv_data[ref].line
= NULL;


csv_data[ref].sline
= NULL;


csv_data[ref].field
= NULL;


csv_data[ref].maxline
= 0;


csv_data[ref].maxfield
= 0;


csv_data[ref].nfield
= 0;

}

/* csvgetline:  get one line, grow as needed */

/* sample input: "LU",86.25,"11/4/1998","2:19PM",+4.0625 */

char *csvgetline(int ref)

{



int i, c;


char *newl, *news;


FILE *fp;


if (csv_data[ref].line == NULL) {


/* allocate on first call */



csv_data[ref].maxline = 1;



csv_data[ref].maxfield = 1;



csv_data[ref].line  = (char *)  malloc(csv_data[ref].maxline);



csv_data[ref].sline = (char *)  malloc(csv_data[ref].maxline);



csv_data[ref].field = (char **) malloc(csv_data[ref].maxfield * sizeof(csv_data[ref].field[0]));



if (csv_data[ref].line  == NULL || 




csv_data[ref].sline == NULL || 




csv_data[ref].field == NULL)



{




reset(ref);




return NULL;



/* out of memory */



}


}


fp = csv_data[ref].fp;


for (i=0; (c=getc(fp))!=EOF && !endofline(fp,c); i++) {



if (i >= csv_data[ref].maxline - 1) {
/* grow line */




csv_data[ref].maxline *= 2;

/* double current size */




newl = (char *) realloc(csv_data[ref].line, csv_data[ref].maxline);




if (newl == NULL) {





reset(ref);





return NULL;




}




csv_data[ref].line = newl;




news = (char *) realloc(csv_data[ref].sline, csv_data[ref].maxline);




if (news == NULL) {





reset(ref);





return NULL;




}




csv_data[ref].sline = news;



}



csv_data[ref].line[i] = c;


}


csv_data[ref].line[i] = '\0';


if (split(ref) == NOMEM) {



reset(ref);



return NULL;


/* out of memory */


}


return (c == EOF && i == 0) ? NULL : csv_data[ref].line;

}

/* split: split line into fields */

static int split(int ref)

{


char *p, **newf;


char *sepp; /* pointer to temporary separator character */


int sepc;   /* temporary separator character */


csv_data[ref].nfield = 0;


if (csv_data[ref].line[0] == '\0')



return 0;


strcpy(csv_data[ref].sline, csv_data[ref].line);


p = csv_data[ref].sline;


do {



if (csv_data[ref].nfield >= csv_data[ref].maxfield) {




csv_data[ref].maxfield *= 2;


/* double current size */




newf = (char **) realloc(csv_data[ref].field, csv_data[ref].maxfield * sizeof(csv_data[ref].field[0]));




if (newf == NULL)





return NOMEM;




csv_data[ref].field = newf;



}



if (*p == '"')




sepp = advquoted(++p);

/* skip initial quote */



else




sepp = p + strcspn(p, fieldsep);



sepc = sepp[0];



sepp[0] = '\0';



/* terminate field */



csv_data[ref].field[csv_data[ref].nfield++] = p;



p = sepp + 1;


} while (sepc == ',');


return csv_data[ref].nfield;

}

/* advquoted: quoted field; return pointer to next separator */

static char *advquoted(char *p)

{


int i, j;


for (i = j = 0; p[j] != '\0'; i++, j++) {



if (p[j] == '"' && p[++j] != '"') {




/* copy up to next separator or \0 */




int k = strcspn(p+j, fieldsep);




memmove(p+i, p+j, k);




i += k;




j += k;




break;



}



p[i] = p[j];


}


p[i] = '\0';


return p + j;

}

/* csvfield:  return pointer to n-th field */

char *csvfield(int ref, int n)

{


if (n < 0 || n >= csv_data[ref].nfield)



return NULL;


return csv_data[ref].field[n];

}

/* csvnfield:  return number of fields */ 

int csvnfield(int ref)

{


return csv_data[ref].nfield;

}

/* csvopen: open a csv file and return a reference number to be used by subsequent calls to other csv functions */

/* return -1 if the file could not be opened or out of memory */

int csvopen(char* filepath)

{


FILE *fp;


int ref = -1;

/* position where the new element will be addded */


csv_rec* csv_rec_p = NULL;

















int emptyslot = FALSE;
/* flag to indicate whether an empty slot is available */


int i;


if ((fp = fopen(filepath, "r")) != NULL)



return -1;


if (csv_data == NULL)
/* first time */


{



csv_data = (csv_rec*) malloc(CSVINIT * sizeof(csv_rec));



if (csv_data == NULL)




return -1;



csv_max = CSVINIT;



ref = 0;


}


else









{



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

/* look for empty slot */




if(csv_data[i].line == NULL)




{





ref = i;





emptyslot = TRUE;





break;




}



if (!emptyslot)



/* if no empty slot, grow the array */



{




ref = csv_max;




csv_rec_p = (csv_rec*) realloc(csv_data, (CSVGROW * csv_max) * sizeof(csv_rec));




if (csv_rec_p == NULL)





return -1;




csv_max *= CSVGROW;




csv_data = csv_rec_p;



}


}


csv_data[ref].fp

= fp;


csv_data[ref].line
= NULL;


csv_data[ref].sline
= NULL;


csv_data[ref].field
= NULL;


csv_data[ref].maxline
= 0;


csv_data[ref].maxfield
= 0;


csv_data[ref].nfield
= 0;


return ref;

}

/* csvclose: free the memory for the csv record and close the file */

int csvclose(int ref)

{


int fresult = -1;


fresult = fclose(csv_data[ref].fp);


reset(ref);


return fresult;

}

/* csvtest main: test CSV library */

/* open four different test files, and get lines and fields from them, and close them, out of order */

int main(void)

{


char *line;


int i, ref1, ref2, ref3, ref4;


ref1 = csvopen("test1.csv");


if (ref1 < 0) return -1;


while ((line = csvgetline(ref1)) != NULL) {



printf("line = `%s'\n", line);



for (i = 0; i < csvnfield(ref1); i++)




printf("field[%d] = `%s'\n", i, csvfield(ref1, i));


}


ref2 = csvopen("test2.csv");


if (ref2 < 0) return -1;


while ((line = csvgetline(ref2)) != NULL) {



printf("line = `%s'\n", line);



for (i = 0; i < csvnfield(ref2); i++)




printf("field[%d] = `%s'\n", i, csvfield(ref2, i));


}


ref4 = csvopen("test4.csv");


if (ref4 < 0) return -1;


csvclose(ref2);


ref3 = csvopen("test3.csv");


if (ref3 < 0) return -1;


while ((line = csvgetline(ref3)) != NULL) {



printf("line = `%s'\n", line);



for (i = 0; i < csvnfield(ref3); i++)




printf("field[%d] = `%s'\n", i, csvfield(ref3, i));


}



while ((line = csvgetline(ref4)) != NULL) {



printf("line = `%s'\n", line);



for (i = 0; i < csvnfield(ref4); i++)




printf("field[%d] = `%s'\n", i, csvfield(ref4, i));


}


csvclose(ref1);


csvclose(ref3);


csvclose(ref4);


return 0;

}

