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Change Log

§STNAN Signaling and Trapping NaNs: Deprecate Signaling NaNs because
they have no portable use. Add Trapping NaNs and rationale text

describing their implementation-dependent usefulness. Trapping NaNs
differ from Signaling NaNs in these ways:

- Trapping NaN capability is optional to implement

-+ Quiet NaNs become Trapping only when a trap handler for
them is enabled by the programmer or debugger

- The subset of Quiet NaNs that can become Trapping is
implementation-defined

- When Trapping NaNs are not enabled, they are Quiet, unlike
untrapped Signaling NaNs

- Trapping NaNs trap on every operation except bitwise copy.
IsSignaling, and class.
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3.1. Sets of Representable Entities

The values of these parameters for each basic format are given in Table la;
constraints on these parameters for extended formats are given in Table 1f.
Basic formats are named according to the number of bits in their encoding.
Within each basic or extended format, the following entities shall be
provided:

Positive and negative zero
- Nonzero numbers of the form (-1)* b ¢ 57 m, where
- sisOor1 [sisany integer 0 <=5 <= 1]
- ¢ is any integer emin <= g+p—1 <= emax

« misany integer 0 <m < b’

Two infinities, +oo and —o
Quiet NaNs
Signaling NaNs if the implementation supports them

3.3 Basic Decimal Format Encodings

If Gis 11111, thenr and v are NaN regardless of S. The
values of F and T distinguish various NaNs. [f the
implementation supports signaling NaNs and F», the most
significant bit of F, is 1, then the NaN is signaling; otherwise
the NaN is quiet.

3.4. Extended Formats

An extended format must encompass all the entities defined in one of that
implementation's basic formats — signed zeros, signed infinities, quiet and
optional signaling NaNs, and numbers - as well as numbers of wider
precision and exponent range according to Table 1f.
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5.9. Quiet Predicates SCLASSPRED (New Section)

issignaling(x) iff x is an optional Signaling or Trapping (Annex D)
NaN. The Signaling property is static while the Trapping

property is dynamic.

6.2. Operations with NaNs

There are two different kinds of NaN, signaling and quiet. An
implementation shall define one or more Quiet NaNs to be

supported in all operations. An implementation might also define one or
more Signaling NaNs as well. Signaling NaNs afford representations...

In Annex 1

Class(x) tells which of the following ten classes x falls into: signaling Or
Trapping NaN, quiet NaN, —oo

In Annex N

6.2: A conforming implementation shall provide no Signaling NaNs generating
Invalid exceptions as specified in Section 7. All NaNs are Quiet.

In Annex D
[Replace instances of Signaling NaNs with Trapping NaNs, after defining them:]

Trapping NaNs: Instead of 754's Signaling NaNs, an implementation SHOULD
provide means to enable Trapping NaNs. By means of a static mode
declaration, [typically applying to a whole program], a programmer should be
able to declare that an implementation-defined subset of NaNs is to be Trapping,
by naming a resumable trap function to be invoked whenever a Trapping NaN is
encountered as an operand to an operation specified by this standard, as if it
raised a sixth exception, “Trapping NaN Encountered.” Because NaNs never
raise this exception unless such a trap has been declared, there is no default
exception handling by raising a flag as with the five other exceptions.

Because it might require more powerful facilities than a user-level trap handler,
the Trapping NaN trap handler might be a system-level trap handler rather than a
user-level trap handler as specified for the resumable alternate exception
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handling. Thus its interface is system-dependent and may well be application-
dependent too, and so is not specified by this standard.

Typical usages of Trapping NaNs are in debugging and in annotating numerical
values with additional information for debugging or application-specific

purposes.

[Trapping NaNs are only “should” because supporting the necessary resumable
trap handlers might have serious performance implications and their coding is
necessarily system-dependent. ]

[754's Signaling NaNs feature is deprecated in 754R because the 754

specification was incomplete - €.g. can't return an snan as a function result in
IA32 ABI - and there is no portable way to exploit Signaling NaNs. However
754R implementations are encouraged to provide a Trapping NaN facility for
non-portable applications like

- debugging by setting uninitialized storage to all 1-bits

- annotating floating-point values with their individual exception

history and using Trapping NaNs as symbolic links into a table
of such histories

One way to provide that feature is to define a subset of NaN patterns as Trapping
and provide a global mode that enables a hardware trap whenever a Trapping
NaN is accessed by any operation except a bitwise copy. The hardware trap
handler, necessarily implementation-dependent and often application-dependent
as well, provides means for application-level programming to examine the
operands of an operation which trapped on a Trapping NaN, and take whatever
action is appropriate, which might include returning the Trapping NaN operand,
another Trapping NaN, or another entity as the result of the trapped operation.

Note that raising an Invalid Exception on a Signaling NaN operand, as specified
by 754, is very inconvenient for system and application programmers. An
untrapped Signaling NaN operand exception has very limited usefulness and
signaling Invalid confuses and complicates handling of other Invalid exceptions.
The better design here is a global mode that enables a trap on a Trapping NaN

operand.
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The deprecation of Signaling NaNs is part of Appendix N because existing 754-
conforming implementations would suffer a performance penalty to conform: the
hardware's invalid trap would always have to be enabled and distinguished from
the invalid trap enable available from the programming environment; every
invalid exception would have to trap and system software would have to insure
that the invalid exception flag was not set for a Signaling NaN before continuing

execution.
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