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Formatted Streams



Streams
● A sequence of data (bytes) 

○ processed sequentially
○ potentially unlimited

● Stream vs. Batch data
● user input, user output, files, I/O devices, etc. 



Stream Processing

  while (1) {
    char c = getchar();
    putchar(toupper(c));
  }

423423234532asdfsadfasdfzxc...

423423234532ASDFSADFASDFZXC...



Standard streams
● Standard Input
● Standard Output
● Standard Error 

● Redirection
● Piping
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Printf
printf(control-string, args...)



formatting integers
%d, %i      signed integers (base 10)

%u           unsigned integers (base 10)

%o           octal unsigned integers (base 8)

%x, %X     hexadecimal unsigned integers (base 16)

h short      %hd,  %hu, %hx
l long        %ld,  %lu, %lx
ll long long  %lld, %llu



argument types are unknown to printf
printf has to guess arg types from the control string. 
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formatting floating points
float variables are converted to double before getting passed to printf

%f                normal decimal point format

%e, %E           scientific format

%g, %G           Either like %f or %e (%E)

L long double     %Lf, %Le, %LE, %LG



formatting floating points



formatting floating points



strings and characters
char s[] = "salam";

char c  = 's';

printf("%s %c", s, c);



displaying pointers 
Pointer size is machine-dependent

char s[] = "salam";
char c  = 's';
int  d  = 10;

char *sp = s;
char *cp = &c;
char *dp = &d;

printf("%p %p %p\n", sp, cp, dp);



printing a % character
printf("%%30 of %f is %f \n", x, x * 0.3);



printing a % character
printf("%%30 of %f is %f \n", x, x * 0.3);



field width, left and right alignment



variable field width



other specifiers
%+d 

% d            print a space before positive integers

%#x           print 0x before hex

%#o           print 0 before octal

%06d          print 0 before the integers



printing preceding 0's



having fun with printf! 



having fun with printf! 



floating point precision
printf("%.3f",f);

printf("%6.3f", f);

printf("%*.*f", m, n, f);



scanf



matching
char s[100];

scanf("%[SsCsZz]",s);



matching
char s[100];

scanf("%[^.!?]",s);



matching
int i,j;

scanf("%d,%d", &i, &j); 

scanf("%d-%d", &i, &j); 

scanf("%d*%d", &i, &j); 



scanning at most N characters


