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Reducing undefined behavior for printf-style functions v2

Summary

If a single format specifier produces more than 4095 characters the behavior is undefined. Lift this
limit. Make this limit a define queryable at compile time. Make this limit large enough to print all values
of all floating-point types supported, provided that field with and precision are not explicitly specified.
This is a follow up for N3400 and N3184, reduced in scope to focus on the reduction of undefined
behavior.

Changes relative to N3400 [3]

e Addresses the errors with the normative wording identified by Joseph Meyers.
* Increased the minimum value of PRINTF_SINGLE_CONVERSION_LEN_ MAX to 32767
e Added a bit more explanatory text.

Problem description

printf ("$Lf", -LBL_MAX) ; produces 4942 characters for both IEEE754 2008 128 bit binary
floating point numbers as well as the 80 bit floating point format still widely used (e. g. i386). It is
unfortunate that that brings us into the realm of undefined behavior.

Printing —-DEC128_MAX via $DDf requires 6146 characters.

Printing the smallest negative subnormal binary128 number exactly requires 16450 characters
(including the leading "—0."). For small numbers nothing bad can happen as long as field width an
precision are not given, since precision defaults to 6.

Printing more than 4095 characters with a single "$s" is not unusual.

The problem is well known and has been partly addressed by C99. Back then the committee lifted the
limit from 509 characters to 4095 characters.

C provides strfromf (), strfromd (), strfromencfN(), strfromfNx (), strtofN(),
strtofNx (). All these functions refer to print £ (). Thus, the same 4095 character limit applies.

The return value of the printf-style functions is int. INT_MAX can be as small as 32767. Most
implementations support producing more than 2e9 characters for a single format specifier. So “one
value fits all” is problematic.

Proposed solution:

¢ Make the number of characters an implementation can safely produce implementation
defined.

e Require it to be suitable to print any single primitive type.

e Introduce a new define in <stdio.h> giving that value. A value only buried somewhere in
the documentation is less helpful.



 Lift the minimal value to 32767
¢ Make the changes to the wide character functions as well.

The intended use of _PRINT_NAN_LEN_MAX

_PRINT_NAN_LEN_MAX is introduced in the hope it might be useful to ensure invariants
applications or libraries assume or in configure-scripts. E. g.:

static_assert (_PRINT_NAN_LEN_MAX>1000000UL,
"Your platform does not seem to provide "
"the implementation limits this code assumes");

Not proposed:

No distinction between different format specifiers is proposed. Anyone can submit a separate proposal
introducing an additional (larger) value for e. g. the %s format specifier. The author thinks, this would
make sense.

Using an even higher value for _PRINT_NAN_LEN_MAX

Christopher  Bazley suggested INT_MAX instead of a possibly much smaller
_PRINT_NAN_LEN_MAX. By further increasing the minimal value of _PRINT_NAN_LEN_MAX from
16383 (as proposed in N3400) to 32767 this suggestion is followed here, partly, i. e. for 16 bit integers.
Characters may consume more than one byte (for utf-8 or forwchar16_t, wchar32_t,wchar_t).
Thus INT_MAX characters may require more than INT_MAX bytes. INT_MAX may be very large, e.
g. for ILP64 platforms (Cray, SPARC64). Thus, we do not purpose INT_MAX. Requiring 9.223372e+18
seems excessive.

Wording changes relative to n3301:

In 7.23.1 before

_PRINT_NAN_LEN_MAX

insert:
_PRINTF_SINGLE_CONVERSION_LEN_MAX

which expands to an integer constant expression (suitable for use in conditional expression inclusion
directive) that is the maximum number of characters output from any single printf-format specifier.

_PRINTF_SINGLE_CONVERSION_LEN_MAX shall be no less than 32767.

_PRINTF_SINGLE_CONVERSION_LEN_MAX shall be suitable for the output of every fundamental type
provided no precision and field width are explicitly specified.

In 7.23.6.2 replace paragraph 16

with

! That is the largest value representable in a sighed 16 bit integer and not expected to impose undue burdens
onto implementations.



The number of characters that can be produced by any single conversion shall be at least
_PRINTF_SINGLE_CONVERSION_LEN_MAX.

In 7.31.2.2 replace paragraph 16

with

The number of wide characters that can be produced by any single conversion shall be at least
_PRINTF_SINGLE_CONVERSION_LEN_MAX.

Possible straw polls:
Does the committee wish to adopt N3471?
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