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OpenMP TM Extensions
• Transaction clause

• Retry clause
#pragma omp retry

[when (condition)]

#pragma omp transaction
[shared(varlist)]
[shared_write(varlist)]
[local(varlst)]
[unmanaged(varlist)]
[default(shared|local|unmanaged)]
[trigger_set (set) [ON_ALL|ON_ANY]]
[when (condition)]  

Data 
classification 
(hints to 
the compiler)



Classification of Transactional Data

• Shared – real transactional data

• Local –thread private data (not used for 
conflict detection but versioning required)

• Unmanaged – thread private data and 
initialized inside the transaction

#pragma omp parallel for private(i)
for(i = 0; i < N; ++i) …
#pragma omp transaction unmanaged(i,d)



Retry and Trigger Set
• TRIGGER SET:

– Set of variables to watch for a transaction to restart.
– Subset of a read set.
– ON_ANY|ON_ALL switch.

• Example: Bounded buffer put operation

#pragma omp transaction 
trigger_set(size) {

if (size == cap)
#pragma omp retry

size++;
a[tail] = val;
tail = (tail+1) % N;

}



Haskell STM Benchmark
• BlockWorld (CCHR): 2 autonomous agents moving 100 distinct blocks
• GCD (CCHR): Greatest common divisor
• Prime (CCHR): Finds the first 4000 prime numbers
• Sudoku (CCHR): A sudoku solver
• UnionFind (CCHR): Efficiently maintain disjoint sets under union
• SingleInt: updating a single integer 200000 times
• LinkedList10-100-1000: Linked List (regular)
• LinkedListUnr10-100-1000: Linked list with unreadTVar
• BinaryTree100-1000-10000 : Binary Tree (regular)
• BinaryTreeUnr100-1000-10000: Binary Tree with unreadTVar
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How did we do this?

• We developed a multithreaded version of
the Haskell runtime system (mostly in C) 
for the IA64 (Itanium) processor*.

• Updating some counters at certain
transactional events (e.g. readTVar).

• Hardware counters: Mostly generic and
some native (IA64) PAPI events.

• Haskell STM Benchmarks run on SGI Altix
4700 with 128 cores.

* Thanks to the Haskell community and gelato.org.
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Gathered statistics
• For committed and aborted transactions:

– Number of transactions.
– Commit Phase Overhead

• Commit phase time / Commit Phase + Work
– Number of transactional reads and writes.
– ReadSet and WriteSet lengths (in objects/words).
– Wasted Work

• (Aborted Tx time / Total Tx time)
• Histogram of rollbacks
• Hardware counters (PAPI Library)

– Cache:
• Miss ratio
• Invalidations & snoop requests

– Branch mispredictions
– Issued/Completed ratio

Begin Tx

Work

Commit

(or Abort) 

Phase
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Example: Wasted work

• Wasted work: 
( )
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Example: Rollback rate
• Allows classifying applications in different groups.
• Accordingly to the group they belong to, the STM 

runtime can implement different optimizations.
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