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Interpretation Request #78

Topic: mmap page alignment conflict Relevant Sections: XSH mmap, mprotect, mun-
map, msync Page: 787 Line: 25836 Page 795 Line 26120 Page 827 Line 27064 Page 832
Line 27168

Previously conforming implementations of POSIX become invalid with newer versions.
The previous specifications (POSIX 1003.1-1996 and earlier) do not require page align-
ment of addr and offset. They even have the wording "NOTE: It is expected that a later
amendment of this standard will disallow the implementation from imposing the restric-
tion on the alignment of the off and addr arguments.” POSIX1003.1-2001 adopted the
wording from SUSv2 which is conflicting, requiring the application to align the argu-
ments. The 1996 and earlier wording allows both implementations to co-exist, but the
2001 and later wording does not. The 1003.1-2004 XRAT volume is still worded to match
the earlier specification, page 120, line 4915, section B2.8.3: “"The mmap() and mun-
map() functions allow a process to manipulate their address space by mapping portions
of memory objects into it and removing them from it. When multiple processes map the
same memory object, they can share access to the underlying data. Implementations
may restrict the size and alignment of mappings to be on page-size boundaries.” This
alignment conflict applies to mmap, munmap, mprotect and msync.

Action:

Delete lines 25836-25841: The off argument is constrained to be aligned and sized ac-
cording to the value returned by sysconf() when passed _SC_PAGESIZE or _SC_PAGE_
SIZE. When MAP_FIXED is specified, the application shall ensure that the argument
addr also meets these constraints. The implementation performs mapping operations
over whole pages. Thus, while the argument len need not meet a size or alignment con-
straint, the implementation shall include, in any mapping operation, any partial page
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specified by the range [pa,pa+len).

After line 25841 add: If MAP_FIXED is specified and addr is nonzero, it shall have the
same remainder as the off parameter, modulo the page size as returned by sysconf()
when passed _SC_PAGESIZE or _SC_PAGE_SIZE. The implementation may require that
off is a multiple of the page size. If MAP_FIXED is specified, the implementation may re-
quire that addr is a multiple of the page size. The system performs mapping operations
over whole pages. Thus, while the parameter len need not meet a size or alignment con-
straint, the system shall include, in any mapping operation, any partial page specified by
the address range starting at pa and continuing for len bytes.

Delete lines 25882-25884: [EINVAL] The addr argument (if MAP_FIXED was specified)
or off is not a multiple of the page size as returned by sysconf( ), or is considered invalid
by the implementation.

After line 25907 add: The mmap() function may fail if: [EINVAL] The addr argument (if
MAP_FIXED was specified) or off is not a multiple of the page size as returned by sy-
sconf( ), or is considered invalid by the implementation.

Delete lines 26120-26121: The implementation shall require that addr be a multiple of
the page size as returned by sysconf().

After line 26121 add: The implementation may require that addr be a multiple of the
page size, {PAGESIZE?}.

Delete line 26136: [EINVAL] The addr argument is not a multiple of the page size as re-
turned by sysconf().

After line 26143 add: The mprotect() function may fail if: [EINVAL] The addr argument
is not a multiple of the page size as returned by sysconf().

Delete lines 27064-27065: The implementation shall require that addr be a multiple of
the page size as returned by sysconf().

After line 27065 add: The implementation may require that addr be a multiple of the
page size as returned by sysconf().

Delete line 27099: [EINVAL] The value of addr is not a multiple of the page size {PAGE-
SIZE}.

After line 27102 add: The msync() function may fail if: [EINVAL] The value of addr is not
a multiple of the page size as returned by sysconf().

Delete line 27168: The implementation shall require that addr be a multiple of the page
size {PAGESIZE?}.
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After line 27168 add: The implementation may require that addr be a multiple of the
page size as returned by sysconf().

Delete line 27192: [EINVAL] The addr argument is not a multiple of the page size as re-
turned by sysconf().

After line 27192 add: The munmap() function may fail if: [EINVAL] The addr argument is
not a multiple of the page size as returned by sysconf().

Interpretation Response #78

The standards states for page alignment for mmap() and related functions, and con-
forming implementations must conform to this. However, concerns have been raised
about this which are being referred to the sponsor.

Rationale for Interpretation
None.
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