subject:

document:

file: c9x/extended-integers/sbeir.* date: 1995-08-25

from:

frank @farance.com

rugolsky @farance.com

ABSTRACT

                                          char, short, int and
long

explicit implicit ),

needs

CONTENTS 1 1 1 1 2 2 2 3 4 4 4 6 9 9 10 10 11 12 13 14 14 14 14 15 15 15 15 17 17 18 18 19 20 22 24 24 _ 24 26 26 26 26

27 27 27 27 27 28 29 29 29 <stdint.h> 31 32 32 33 34 34 34

• unsigned or signed? • N bits. • ). • • • •

((2**(N-1))-1).

An exact exactly

exact (& sizeof exact

at least needs in N N

Although N at-least type, M M >= N) specified actual

For exact actual specified precision.

•

•

<limits.h> is

•

• implementation.

   main()
   {
           printf("%d\n",INT_MAX-INT_MAX);
           exit(0);
   }

INT_MAX exact at-least

Example # exact

unsigned bit

• • • register

struct pack

Example # at-least • unsigned

(0x7FFF<<2)>>2 char, short, int,
long
                                          short
           int

•

an exact • & exact at-least

exact or at-least Example #

Example #

int int’s.

grams.

• Providing exact • & exact types.

• Providing at-least • • printf, scanf strtod • specified precision.

grams.

• fast and small). • Providing MIN and MAX • actual precision.

• N bits. • char, short, int, long implementation.

• exact or at-least semantics. • • style? •

•

•

•

/*
 *

 */

(char, short, int, long .

typedef

                                                        char,
short, int, long
unsigned or signed

• exact specified <

&

• Scenario #1. Use

• Scenario #2. Use unsigned specified < • Scenario #3. Use

•

at-least type: specified < • Scenario #4. char type. specified <

• Scenario #5. short type.

• Scenario #6. int type.

•

• Scenario #7. int type.

specified < • Scenario #8. long type.

• •

specified actual char • Scenario #9. char type.

specified actual short • Scenario #10. short type.

specified actual int • Scenario #11. int type.

specified actual long • Scenario #12. long type.

specified precision < actual int

&

• Scenario #13. Use

• Scenario #14. Use specified precision < actual long • Scenario #15. Use

• at-least type:

specified precision < actual char • Scenario #16. char type. specified precision < actual

short

• Scenario #17. short type. specified precision < actual

int

• Scenario #18. int type. specified precision < actual

long

• Scenario #19. long type.

•

specified precision < actual int • Scenario #20. int type. specified precision < actual

long

• Scenario #21. long type.

•

specified precision < actual int

• Scenario #22. int type.

specified precision < actual

long

• Scenario #23. long type.

•

                                int16_t and int32_t
int and long exact int_least_8_t,
int_least_16_t, int_least_32_t char, short, int,
long at-least

#

                                    int8_t, int16_t, int32_t,
int_least_8_t, int_least_16_t, int_least_32_t

                       int8_t, int16_t, int32_t, int64_t,
int_least_8_t, int_least_16_t, int_least_32_t, int_least_64_t,

significantly .

• Add signed.

• Add unsigned.

• Add .

• Add .

•

• Add int.

• Add exact.

• Add atleast.

:N where N

required.

                              int

short and long

       int
                    int

                         int when
              int

intent:

• int is to short. short exactly

short

true.

• int has

• int has

int on

• int has

short

assumption: short short int

int short).

• int has

        long long has

long

• int has

long.

C:

  short and long
int
                      short and long
                                short

than long.’’

short and int are

and long is

char, short, int long.

                               int
long int

> int

  int

                             short int
               long
                           int

char, short, int, long

typical:

    <limits.h>.

char, short, int, long

problem worse

gate).

lint requires

typedef #include

exact exact (unsigned vs. signed, fast vs. small

fewer worse exact at-least

tems.

• • • • • • & allowed? • •

•

char, short, int, long,

• Each variable •

int

          int
short
   int.

worse

                                                        long
long

will more more

typedef

• • • •

      int
                           short.
typedef
                              <limits.h>

•

•

•

• signed or unsigned.

• at-least

:N exact specified

actual precision.

• exactly (exact

at-least atleast

• fast

small

•

butes.

axioms: •

•

small < <= fast.

•

specified(N) >= specified(M) actual(N) >= actual(M).

• small specified(N) >= specified(M) actual(N) >= actual(M)

• not fast specified(N) >= specified(M) actual(N) >= actual(M)

specified

specified precision.

The and

types:

int
           int

size size .

•

int int.

• • exact exact at-least . •

•

•

        char, short, int, long unsigned counter-

char <= short <= int <= long

specified and actual

/*

 */

/*

 */

/*
 */

/*
 */

/*

 */

                                  int

types.

actual preci-

int specified pre-

actual precision. or actual

specified at actual int

/*

 */

types

int int

.

   /*

    */

                                atleast, exact, fast and small.
               atleast and exact
                           fast and small

                                         :
                             atleast or exact int
exact:32 :

Pnn suffix

nn 123P16

456P32U

<stdint.h>.

The precof prec_t

<stdint.h>
                                        prec_t
             printf and scanf
     EIR_* T1 and T2, T1 and T2
                        precof(T1 T2).

_

                                              prec_t
                      precof

EIR_BIT(prec_ ) t.
EIR_SBIT(prec_ ) t.
EIR_UNSIGNED(prec_ ) t
EIR_EXACT(prec_ ) t
EIR_TPERF(prec_ ) Returns > t t otherwise.
EIR_SPERF(prec_ ) Returns > t t otherwise.
                             int

{

}

                         printf ?
                            d, i, o, u, x X
                                                      prec_t

prec_t precof

                         scanf ?
                                                      d, i, o,
u, x n prec_t
                                                      prec_t
                          precof

Synopsis

#include<stdint.h>

Description

The strtoint nptr

                    type
strtol buf

Text

integer-suffix to;

integer-suffix:

precision-suffix:

P digit-sequence

nn

u or U nn

sion’’.

int.’’.

Text

mined. • operand. • • N bits N •

•

                                          int are
int.

exact exact at-least .

formed.

Text

EIR_MAX(precof(type))+1).

                                              ~E is
<limits.h>

Text

            ~E (EIR_MAX(precof(E))-E)
EIR_MAX <stdint.h>.)

Constraints The precof

Semantics The precof

stant.

T1 and T2

.

ULONG_MAX+1 ... <limits.h>

Text

         EIR_MAX(precof(E1))+1 EIR_MAX is
<stdint.h>.)

Text

fast
small
exact:constant-expression
atleast:constant-expression

Text — N — N — N — N — N — N — N — N — N — N — N — N

Text

is: small < <= fast.

specified(N) >= specified(M) actual(N) >= actual(M).

Text The constant-expression

                      fast
           small
atleast
                 exact indi-

value. <stdint.h >

Text

                                            <stdint.h>.

prec_t
                               precof operator.

EIR_LG2FLOOR(v)

v

EIR_LG2CEIL(v)

v

EIR_MIN(prec_ )

t

EIR_MAX(prec_ )

t

EIR_BIT(prec_ )

t

EIR_SBIT(prec_ )

t

EIR_UNSIGNED(prec_ )

t

EIR_EXACT(prec_ )

t

EIR_TPERF(prec_ )

t t

EIR_SPERF(prec_ )

t t otherwise.

Text

         ? d, i, o, u, x X conver-
prec_t
      prec_t precof

Text

?

specifiers d, i, o, u, x n prec_t

prec_t precof

undefined.

Synopsis

Description The strtoint nptr

                    type
strtol.

Returns

                        buf

                                             ERANGE
errno.

•

• The strtoint malloc buf

strtoint malloc.

• Pnn •

• exact exact

& and sizeof

•

• • inttypes.h proposal. • • •