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This technical note discusses a nenory linmtation that may be encountered by
UNI X COFF (Common Object File Format) applications using shared nmenory on A/ UX
rel eases 3.1 and earlier versions and a programing techni que that can be used
to work-around this linmtation

DI SCUSSI ON = = = = = = = = = = = = x ot ot e el

The menory limtation occurs if an application attenpts to expand the size of
its data segnent (or heap space) by at |east 256K bytes (cunul ative) after it
has all ocated one or nore shared nenory segrments which were attached at an
address chosen by the system (i.e., in the invocation of the shmat(2) system
call, the value of the shnaddr argunent is zero).

In Figure 1, the address space of the application is depicted as it m ght appear
i mediately followi ng the invocation of shmat(2). The arrow indicates the
direction of future growth of the application's data segnent.

This menory linitation is perceived by the application whether it attenpts to
expand its data segrment directly using sbrk(2) or indirectly using malloc(3) or
some interface supported by its run-tinme environnent, e.g., an interpreted

| anguage. Malloc(3) and sbrk(2) will fail and set errno to ENOVEM (deci mal
12).
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Figure 1. Application Address Space after Invocation of shmat(2)

The ENOVEM error indicates that the avail abl e address space is not |arge enough
to fulfill the requested growh of the data segnment. |In Figure 2, the address
space of the application is depicted as it m ght appear when the ENOVEM error
occurs. In the scenario described above, the error occurs because the expanded
data segnment would overlap the shared nenory segnent(s), which would be a
violation of the virtual menory protection scheme. Even though there is stil
additional "free space" in the applications address space, the system cannot
fragment the data segnment, since sone applications expect it to be contiguous.
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Figure 2. Application Address Space When ENOVEM Cccurs

The work-around for this problemis for the application to request a specific
address as the second argunent to shmat(2). G ven a prudent choice for the

val ue of this address, the application can arrange for the shared nenory segnent
to be placed high enough in menory to avoid conflict with the grow ng heap. The
val ue of this address may be determ ned by obtaining the current size of the



data segnent and then adding the naxi num future data requirenments of the
process.

In the follow ng code fragnent, the progranmer has determ ned that the maxi mum
future data requirenents for this application is 0x100000 (5 MB); when sbrk(2)
is called with an argunment of zero, it returns the current end of the data
segnent. The shared nmenory segnent will be attached at an address which is at
| east 5 MB beyond the end of the data segnent.

if (shmat(shnid, sbrk(0) + 0x100000, SHM RND) == -1)
{

perror("shmat");

}
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