Ledure 4
C Programming

Language




Binary File /O

e (SeeSedion 8.8of [IACU]

 The main functionsfor binary file 1/O are

fread, fwrite, fopen, fclose.

size_t fread(void *ptr,size_t s,size_t n, FILE *
stream);

size_t fwrite(void *ptr, size_t s, size_t n, FILE
*stream);

Example:

FILE *fp;

char x[500];

if ((fp=fopen(“pic.omp”,’rb”))==0)
{

fprintf(stderr,"Can’t open file\n”);
exit(1);

)

fread(x,10,1,fp);

fclose(fp);



String 1/0

* puts writes a string to standard ouput
gets reads a string from standard ouput,

and interprets the newline charader as ‘\0'.
int puts(char *); char *gets(char *);
» fgets and fputs are the same functions for
streams (fil es).
char *fgets(char *s,int size,FILE * fp);
int fputs (char *s,FILE *p);

e Other commands for strings:

#include <stdio.h>
FILE *fp;
float version:
char name = “John Doe”;
char buff[1000];
printf(“%s”,name);
fprintf(fp,”%s”,name);
fscanf(fp,"%s”,&buf);
sprintf(buf,”%s %f”,name,version);




sprintf, scanf, strien

* int sprintf(char *s, const char *format,...);
Int sscanf(const char *s, const char *format, ...);
string versions of the functions printf() and
scanf(). Example:
char str1[] =1 2 3 go”, str2[100], tmp[100];
inta,b,c,
sscanf(str1,"%d%d%d%s”, &a, &b, &c, tmp);
sprintf(str2,“%s %s %d %d %d\n” tmp, tmp, a ,b, c);
printf(*%s”,str2);

« String Length: strlen(s) returns length of s:
size_t strlen(char const *s);
[* const here means that s cannot be changed
from within strlen */
(size_t isdefined in /usr/include/stddef.h as
unsigned int - caution !!!)



Caution!

 Make surethat the destination array islarge
enoughto hold the string:
Example:
char * strcpy(char *dst, char const *src);
char message[] = “Original message”
strcpy(message, “Different”);
[* lost bits */
strcpy(message, “A different message”);
[* overwrite memory */ Sameiin:
strcat, strncoy  /*whens>d*/

o All string library functions consider ‘\0’
asthe end d astringand chedk for it
themselves (don't use strlen).

If no‘\0’ exists at the end d the string, the
output of some functionswill be wrong.
char dst[100], s[] = “abc”;

s[3] = ‘d’; /* overwrites \0 */

strcpy(dst,s); /* oops !l ¥/ Same in:
strncpy, strncat, strncmp /*whens>d*/



stremp, strtok

* int stremp(char const *s1, char const *s2);
Beginners mistake:
If ( strcmp(a, b) ) ...
|f a==Db then strcmp(a,b) == 0 !!!
If a> b strcmp(a,b) > 0 (and < 0 If a<b)
(return valueisnot1 or -1)

o char *strtok(char *s1, const char *s2);
seaches for tokensin sl using token-
separatorsgivenin s2. Example:
void print_tokens(char *line)

{

char whitespace[] =* \\f\r\v\n”;
char *token;

for (token=strtok(line,whitespace); token !=NULL;
token=strtok(NULL,whitespace))
printf(“Next token is %s\n”, token);



String Library functions

char *strcat(s,cs) Concaenates a wpy of csto end of s; returnss.
char *strncar(s,cs,n) Concaenates a wpy of at most n charaders
of cstoend d s, returns s

char *strcpy(s,cs) Copies csto sincluding \O. returns s
char *strncpy(s,cs,n) Copies at most n charaders of csto s;
returns s padswith \O if cs haslessthan ncharaders

char *strtok(s,cs) Findstokensin s delimited by charactersin cs.
size_t strlen(cs) Returns length of cs (excluding \0)

int strcmp(cs1,cs2) Compares csl and cs2; returns negative,
zero, or positive value for ¢csl <,==, or > ¢cs2 respedively

int strncmp(cs1,cs2,n) Compares first n charaders of csl and
CS2; returns asin strcmp.

char *strchr(cs,c) Returns pointer to first occurrenceof cin cs

char *strrchr(cs,c) Returns pointer to last occurrenceof cin cs

char *strpbrk(cs1,cs2) Returns pointer to first char in csl and cs2

char *strstr(cs1,cs2) Returnsspointer to first occurrence of cs2 in
csl

==>The 4 above functions return NULL if seach fail s

size_t strspn(cs1,cs2) Returns length of prefix of csl consisting of
charaaers from cs2

size_t strcspn(cs1,cs2) Returns length of prefix of csl consisting
of charaders not in cs2

Note: Thistableisfrom page 140 in [IACU]
More exciting string functions in /usr/include/string.h ...



Const type qualifier

* const int SIZE = expression;
* There ae nochanges after initializaion

 When isconst preferred over enum or macro?

- Itsvalue is deaded at runtime.

- It isused where its address(& operator) is
required.

- It must be recognized by the compil er/
debugger.

- Intryingto force afunction nd to modify
an array argument, or any argument that
IS pas%ed by its address.

e Example:
int foo(const int arrf],int exp) {
Arr[j] = exp;
[* The compiler may shout here !*/



typedef dedarations

C provides afaality for creaing new data
type names

typedef int Length; [* Definition */
Length len, arr[SIZE]; [* Use */

Now len is of typeint and arr of type aray of
Int.

Another example:

typedef char * String; /* String is a string... */
typedefs are far from being macros

const int BUF_SIZE = 8;

const int SIZE = 100;

typedef char Buf[BUF_SIZE];

Buf buffer, buf_array[SIZE];

Now buffer isan array (of sizeBUF_SIZE).
buf_array isan array (of size SIZE) of
arrays (of BUF_SIZE).

=> equivalent to:
char buf_array[SIZE]|[BUF_SIZE];



Why typedef ?

« Easy modification of data types
Example:
Certain int variables are used for carrying
flags. Later, the software became more
complicated, and we want to change these
variables into type long.
Had these variables been dedared o type
Flag (with “typedef int Flag;”), all can be
dore by modifying the typedef statement.

e Readability, Documentation
Example:
Meaningful names for data types.
In the example aove, wherever we seethe
dedaration“Flag var;” we understand that
‘var’ isgoingto be used asa “flag carier”.



Scopingrules

 Anidentifier dedared in ore part of the
program can ony be accessed (used) from a
certain areain the program. This areais
determined by the identifier’ s scope.

* Block Scope:
1. {
int k:

é:.{

/

}==>k isdefined within block 1

Any statement within
any statement outside
Also, within block 1,

nlock 1 o 2 can use K,
phlock 1 canna.
K overrides any other

Identifier k previously dedared.



Scopingrules

* File Scope:
Int k;
1. {

2:{ ...

Any identifier dedared outside of all blocks
has fil e scope: it can be accesed anywhere
within the filein which it was dedared.
(Note that #include statements trea the
Identifiers dedared in the header file e if
they were dedared in the including file).




Scopingrules

* Prototype Scope:
void func1(int count);
This ope gplies only to argument names
dedared in function prototypes - the names
of the aguments in the dedaration dorit
matter, they don't have to match the formal
parameters in the function cefinition.

e Function Scope:
void func1(int counter);

{
/

The identifier counter isonly accessble
within the function dock.



Scoping rules - Example

'
inta=1,b=2,¢=3;
printf(*%d %d %d\n",a, b, c);
{
inth =4;
float ¢ = 5.0;
printf(*%d %d %g\n", a, b, ¢);
a=b;
{
int c;
c=b;
printf(“%d %d %d \n", a, b, c);

}
printf(“%d %d %g\n”, a, b, c);

}
printf(“%d %d %d \n", a, b, c);

}



Automatic variables and
variables scoping

* |Internal variables- declared inside a
function a ablock.
These variables are local, or private, to the
block in which they are dedared and canna
be accesd from the outside.
They are usually automatic: they only come
Into existence when the function a block is
entered and are destroyed automaticdly after
exit from the block (function).
Static variables - internal variablesthat are
creaed andinitialized at compil e time. They
retain their value even after exit from the
block (function).

 Example: A functionthat kegos tradk of how
many timesiit is cdl ed.
static int my_count = 0;
my_count++;




Automatic variables and
variables scoping - cont.

External or Global variables - variables
dedared ouside functions, and can be used
and changed by several functions

External variables always exist and retain
their value until the entire programis
terminated

Provide away for functionto communicate

afunction can use avariableif it was
- defined ealier in thefile

- dedared extern ealier in thefile

- dedared extern in the function

Example:

[*file1.c¥/ /*file2.g*/
int my_count = 0; extern int my_count;
char * fo o) ’ extern char *foo();

] o ++.
foo(); my_count++;




Dedaration vs.
Definiton

e Declarations speafy information for the
compil er. Example:
extern int x; /* external variable declaration®/
float square(float); /* function prototype
declaration */
typedef int * Link; /* typedef declaration */

 When adedaration aso caused storage
alocation, it is cdled adefinition.
Example:
int X;
Link y;

 InC, avariable can be defined ony oncebut
can be dedared many times.



asrl

A maao suppliedin C, that enables useful
debuggngtoadls:
void assert(int expression);
Can be foundin assert.h.
o Example:
int a,b,c;

scanf(“%d %d’, &a, &b);

¢ = some_func(a,b);
assert( ¢ > 0);

o |f the expresson passed to assert isfalse,
the system will abort exeautionand grint an
error message including the expresson, the
name of sourcefile andline number of the
asrtion. Without the asertion, the
program mght continue to run and fall
|ater.




core dump

When a program has a run-time aror it
generates afile named core

The oorefile stores a wpy of the memory
at the point when the program exits due to
error

note: corefilesare usually quitelargesoit’s
a goodideato delete them afterwards

Using the proper commands of gdbwill
help you tradk down where the program had
arun-time aror



