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__ballot() All Warps Block Single Warp Inter-Warp Sum
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* Once the Intra-warp sums have been calculated,
the final value from each warp must be scanned.

evaluates predicate for all threads of the warp and
returns an integer whose Nth bit is set if and only if
predicate evaluates to non-zero for the Nth thread
of the warp. This function is only supported by
devices of compute capability 2.0.

* The last thread in each warp places its value (the
sum of all threads in the warp) in shared memory.

__ballot()

* Then, the first warp reads these values.

» Compiles to a single instruction e This warp then repeats the _ ballot(), bitmask,
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* Functions like MPl_ALLTOALL, for a single bit % __ and _ popc() routines on each bit
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Bitmask l l l l tmas I % "“I IS — maximum number of bits to check is 6.
| B C Q| LGl - Each result is shifted left by the bit position that
» Ballot returns an aggregate of all threads in warp 2 was evaluated.
* To retrieve only previous threads, higher-order | |
bits should be masked away * The results are added together to give a prefix
*In PTX Assembly, %lanemask_|e? e sum of the preceding warps’ sums.
*In C, OXFFFFFFFF >> (31 - (threadldx.x & 31)) 11122233333333444445555555556 X 0 0 * This value is placed back in shared memory for
* Logical AND with result of __ballot() | | | I+ X 0 0 o each warp to retrieve in the final calculation.
E Excijsive sum if previousiwarps 4+ [xololo]0
—pOpC(X) Inclusive sum of previous threads ﬁlnclusive sum of previous warps Note: this approach uses the binary scan to do
N integer scans only for integers < 64. Larger
returns the number of bits that are set to 1 in the _ _ numbers require more bits, and become less
binary representation of 32-bit integer parameter Final Calculation efficient than the standard approach. However, the
x.| standard approach is limited by shared memory
The sum of previous warps is then added to the sum of previous threads in this warp. The latency in its warp reduction stage. Future work
» Compiles to a single instruction on Fermi result is the number of non-zero predicates in threads before and including each thread. will test the general applicability of replacing the
» Gives the sum of previous threads in current warp The predicate can be subtracted from this value to give the exclusive prefix sum. warp reduction stage with a 32-bit ballot count.
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