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Transactional Memory
Selecting the Optimal Rollback Point

Yuar Ito,! Ryora Suiova, 2 Masaniro Gosumvafl
and SHUICHI SAKAIT!

Transactional Memory is proposed for programmability and performance. In

most Transactional Memory systems, programmers specify a sequence which
should be synchronized as a transaction. A thread executes a transaction spec-
ulatively at a time as if it was executed atomically. If a transaction accesses an
address which another parallel thread accesses, the system does a rollback and
restarts the transaction.

When a long transaction does a rollback, the penalty is large for many instruc-
tions to be re-executed. Therefore, proposals of partial rollback were proposed.
Partial rollback is rollback into a transaction to reduce penalty instead of to its
start point. However, these proposals can’t always do a rollback to the optimal
checkpoint.

In this paper, we propose transactional memory selecting the optimal check-
point from checkpoints which are taken on the point of a memory access to
a conflicting address. The transactional memory system can take checkpoints
without limit and reduce penalty of restart.

The evaluation of the scheme which selects the optimal checkpoint from start
points showed up to a 9.2 times speedup.
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Fig.1 Speculative Execution of Transactions
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Fig.2 Cache selecting the optimal checkpoint
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Table 1 Parameter

processor IPC 1(in-order)O 16cores

L1D cache (private) 32kB0 4way[ 64Bytes line
L1 cache latency lcycle

L2 cache (shared) 8MBUO 8way[ 64Bytes line
L2 cache latency 20cycles

Memory latency 200cycles

Directory latency Geycles

Interconnection network latency 3eycles
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