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Abstract

Over the last years, several papers have addressed the issue of how to en-
hance both performance and dependability of Software Transactional Memories
(STMs) using replication techniques, e.g. [1, 4, 2, 13]. Since STM and Database
management Systems (DBMS) share the notion of atomic transaction, quite
unsurprisingly, the vast literature on database replication, e.g. [9, 8, 5], has rep-
resented a natural source of inspiration also for the design of replicated STMs.

Unfortunately, in typical STM settings, the transaction execution time is
up to two or three orders of magnitudes than in database environments [10].
Unlike conventional DBMS transactions, in fact, STM transactions only access
in memory data items, hence not incurring in the latencies associated with disk
accesses. Also, in STMs the overhead of SQL parsing and plan optimization are
absent, which further contributes to shortening the transaction lifetime.

As a direct consequence, the relative overhead introduced by classical database
replication schemes, when employed in STM systems, is correspondingly ampli-
fied, leading to severely performance degradations.

In order to address these efficiency issues, we have recently proposed a new
approach to replication of STMs, which we named speculative replication [11].
The speculative replication algorithms that we have proposed so far [12, 6, 3,
7] explore a number different trade-offs, but all of them are based on two key
common principles:

1. minimizing replication overhead by overlapping the replica synchronization
and transaction execution phases, and

2. maximizing robustness in presence of mispeculations by exploring multiple
transaction serialization orders.

In this talk, we will present a unified view of the speculative STM replication
protocols that we have published so far, illustrating how the existing solutions
fit in the whole design space of speculative replication protocols, and identifying
which regions of this design space are currently unexplored in order to stimulate
further research in this challenging area.
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