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A key feature of modern TM language proposals through helper threads would not require more custom
the__tm_waiver construct [7], which provides a weakhardware (recall that BEHTM strives to haveranimal
form of open nesting where the “waivered” code maynpact on the overall CPU area and verification process).
not access data that is also accessed within the callig expect that BEHTM will be well-served by a program-
transaction. The code also cannot use transactions, witde helper thread that performs simple syscalls on behalf
curs immediately, and its effects are not rolled bac&f hardware transactions: many of the problem cases iden-
__tm_waiver can be used to spawn threads, maltdied by Baugh and Zilles [3] could be overcome in this
library and system calls, and communicate with otheranner, via simple synchronous communication, rather
threads. The programmer is responsible for preventitigan via costly fallback to software mode.

races between “waivered” blocks and other code. On the other hand, weakening the memory model
Unfortunately, _tm_waiver support in hardware S€éms dangerous. Considerations include whether the
TM can break the processor memory consistency mod8emory model must also be weakened outside of trans-
The problem stems from the fact that the “waiveredictional code, and how to verify that the program remains
code must happen immediately. The two prominent Be§@rrect under this memory model, particularly if some
Effort Hardware Transactional Memory (BEHTM) sysdata can be accessed transactionally, nontransactionally,
tems' Sun’s Rock processor [6] and AMD’s Advanc@’]d in_tm_Wa.iVer blocks. Furthermore, Weakening
Synchronization Facility (ASF) proposal [1], illuminatdhe memory model may also decrease the usefulness of
the subtleties of this problem. Both permit nontran&EHTM, e.g., by preventing lock elision [8].
actional loads and stores within a hardware transactiorBEHTM store reordering (as in ASF) appears different
(stores may not be to locations that also have been #an compiler reordering, in that there is no analogy to
cessed transactionally). Thus it would seem that these B&mpiler fences” orvolatile keywords for prevent-
HTM systems provide support for tm_waiver : code ingit. The processor may always reorder nontransactional
within a __tm_waiver block would simply use non- stores before transactional ones. Furthermore, when non-
transactional loads and stores (but note that it still canti@nsactional stores are used for synchronous communi-
perform syscalls). However, Rock requires that nontrareation, they will require language annotations to specify
actional stores idle in the processor store buffer until thew they can be reordered with respect to other nontrans-
transaction commits or aborts. Thus while the stores ocaational accesses. Should existing language constructs
regardless of the transaction’s ultimate success or failusaffice, or will new ones be needed?

they do not happen immediately. This preserves the Totalye take the position thatimmediately performing some
Store Order memory model of the SPARC processor [glansactional stores is necessary, and propose an extension
but limits the usefulness of these nontransactional storggt provides a more predictable and controlled mecha-
In contrast, ASF allows nontransactional stores to happgsm for weakening strict memory consistency models.
immediately. This provides greater flexibility, but changespecifically, we propose three families of store instruc-
the processor memory model [5]. tions within transactions:

Clearly, there are arguments for both options. If non- e Transactional — These only occur if the transaction
transactional stores occur immediately, they can be used commits, and not if the transaction aborts.
to communicate with other threads; spawning nestede Nontransactional — These occur regardless of
transactions or interacting with the operating system whether the transaction commits or aborts, but do not



occur until the commit or abort event happens, andOur position is motivated by practicality, and a desire to
occur in order with respect to transactional stores. preserve the usefulness of TM for lock elision while still
e Immediate — These occur regardless of whether thalowing synchronous communication from within trans-
transaction commits or aborts, and should not idle actions. Clearly, verifying program correctness under this
a store buffer or otherwise delay until a commit/aboscheme will be even more challenging than under existing
event before becoming visible to other processorsmemory consistency models. Our hope is that by propos-

At this early stage, we see no reason to support th/8@ & way to combine desirable features present in Rock
classes of loads, as nontransactional loads may occur #id ASF, we can achieve the benefits of each while incur-
mediately regardless of whether they are being used ft19 I|m_|ted additional cost, particularly for the yet-to-be-
inter-thread communication; transactional and nontra/f§€rmined common case.

actional loads should suffice. Note that our operation
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code during compilation, and may enable more powerfu
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