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Joint Data Placement and Transformation.
An Optimizing Algorithm for Multi-bank CGRA System
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Abstract: Multi-bank Coarse-grained reconfigured processor combines the advantages of high performance and high
flexibility, but the existing compiler technology is difficult to make full use of the Multi-bank memory resources,
this paper proposes an efficient optimizing algorithm on optimizing the data placement and efficiency of data

transformation simultaneously, then we build a model to evaluate the performance, the result shows our approach is

No. 7

capable of optimizing the performance to 2. 74x of the state-of-the-art method.
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Placement Data
method transform conflict

DMA_copy(4,0,total_length), 1.for array 4,4[i] and A[i+4] contlict in eve:

control step
Placement 1 RX?T::%()B 80, 2.for array A and B,B[i],A[i+2] and A[i+6]

confliet in every control step
DMA_copy(4,0,3),

DMA_copy(4+3,4,3),*
DMA_copy(B+3,1),
DMA_copy(B+1,7, 1),
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No comflict inside array 4,and between array A
and B during any control step
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function Data Placement((A, ,A;,:*+,A,))

Dyi<—Place(A;,0), (Az,0),+, (A, ,0);

Doa<—Diyi
for 0<<=i;<<N do

for 0<<=1,<<N do

D,ew<—Place(A;, i), (Azs 2D, (Aus 1)
if Diff(Deygs Dyew ) >0 then

Doa<Diew

else

continue;

end if

end for

end for

D,.. < Place Conflict Free Map()
if Diff(Dgjq s Dyeww) => 0 then
returnD,ey 3

end if

end function
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kernel ours conflict-free best-tarns
conven 3 92 3
les 257 455 257
dotp 4 179 4
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auctor 32 705 32
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karatsuba 36 36 21
average 1.7 14.5 1
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conven 1 946 11 931 1 946
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kernel ours conflict-free best-trans
conven 3214 12 963 3214
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dotp 7119 20 131 7119
spmv 11 780 59 432 11 780
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average 1 2.74 1.1
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