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Normal processors Graphics processors

}Multi - core

}Large cache

}Few threads

}Speculative execution

}Many- core

}Small cache

}Wide and fast memory bus

}Thousands of threads 
hides memory latency



}Designed for general purpose computation

}Extensions to C/C++
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}Minimal, manual cache

}No stack

}32 - word SIMD instruction

}Coalesced memory access

}No block synchronization

}Expensive synchronization primitives
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Phase One
ÅSequences divided
ÅBlock synchronization 

on the CPU

Thread Block 1 Thread Block 2
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Phase Two
ÅEach block is assigned 

own sequence
ÅRun entirely on GPU

Thread Block 1 Thread Block 2
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}Assign Thread Blocks
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}Uses an auxiliary array

}In- place too expensive
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LeftPointer
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LeftPointer = 10

3 2 2 3 3 0 2 3 97 7 8 78 5 7 6 9 80 2
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Three way partition

3 2 2 3 3 0 2 3 94 7 7 8 78 5 7 6 9 84 40 2
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}Recurse on smallest sequence
ƁMax depth log(n)

}Explicit stack

}Alternative sorting
ƁBitonic sort



}GPU- Quicksort Cederman and Tsigas, ESA08

}GPUSort Govindaraju et. al., SIGMOD05

}Radix - Merge �+�D�U�U�L�V���H�W�����D�O�������*�3�8���*�H�P�V�������·����
}Global radix Sengupta et. al., GH07

}Hybrid Sintorn and Assarsson, GPGPU07

} Introsort David Musser, Software: 
Practice and Experience


