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m Automatic Data movement and Computation Mapping for Multi-level Parallel
Architectures with Explicitly Managed Memories
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O creation buffersin on-chip memories
O for holding portions of data accessed in a computation block
O automatic determination of array access functions
0 generation of code
O that moves data between slow off-chip memory and fast local memories

3. Automatic Data Management in Scratchpad Memories

plyhedral mode 00000000 O

O automatic allocation of storage space in scratchpad memories for holding portions of data accessed
inablock of aprogram

O determination of access functions of references to arraysin scratchpad memories

O automatic generation of code for moving data between scratchpad memory and off-chip memory.

3.1 Details of the Framework
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3.1.1 Determining Local Memory Storage

O When the rank of the access matrix of an array reference is les than the iteration space
dimensionality of the statement in which it is accessed, the data elements of the array accessed in
the reference are said to have an order of magnitude (ore non-constant) reuse.

O the partition is marked as beneficial to be copied to scratchpad memory

0 Constatn reuse in the set is estimated by consdering each pair of data spaces, determining the
volume of their intersection, and summing up thse volumes

O determined by afraction \delta <= emprirically fixed a value of 30% for \delta

3.1.2 Determining Access Functions of Local memory Array References
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3.1.3 Generating Data Movement Code
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0 We generate the loop structure of the code that moves data from global memory to local memory
by scanning the selected data spaces using CL0ooG.

[0 CLooG scans the data spacesin an efficient way such that the generated loop structure leads to
single load/store of each data element that is read/written even if the accessed data spaces of
references are overlapping.

3.1.4 Optimizing Data movement

0 The optimal strategy for determining data elements that need to be copied in and copied out
requires data dependence information.

O Infuture work we plan to implement the optimization outlined above, based on data dependence
information.

4 Tiling for Multiple Levels of Parallelism
4.1 Details of the Approach
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O aslow global memory

0 aset of paralel unitsat an outer level that communicate with each other thorough the global
memory space

O aset of parallel units within each outer-level parallel unit

O alocal fast explicitly managed scratchpad memory within each outer-level parallel unit shared
by the inner-level parallel units
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