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Power reduction for Dynamically Reconfigurable Processor
Array with reducing the number of reconfiguration

MASAYUKI KIMURA," KAZUET HIRONAKAT and HIDEHARU AMANO?

A power consumption centric assignment algorithm is proposed for dynamically reconfig-
urable processors. By assigning the same operations into the same PE (Processing Element)
as far as possible, the number of changing configuration data for dynamic reconfiguration
can be reduced, and so redundant power consumption for changing the configuration is also
reduced as a result. The proposed algorithm is implemented in a compiler for a research
dynamically reconfigurable processor MuCCRA-3, and its evaluation results showed that the
power consumption was reduced by 10% in average without increasing the execution time.
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for each instruction inst
numOfInst| inst.kind |4+
sort( numOfInst ) in descend order
for each numOfInst
kind = index of selected element of numOfInst
inst_list = extractInstructionList(kind)
for each inst_list inst
s = scheduled context of inst
(z0,y0) = geometry of inst
(z,y) = findSameTypePE(x0, y0, kind)
if failed to findSameTypePFE &&
status of allocTableyo,y0,s is NONE
call invalidate(kind, 20, y0)
call validate(kind, 0, y0, s)
else if success to findSameTlypePE
call validate(kind, x,y, s)
else
(z,y) = findEmptyPE(x0,y0, kind)
if success to findEmptyPE
call invalidate(kind, z, y)
call validate(kind, x,y, s)
else
call validate(kind, z0, y0, s)
endif
endif
endfor
endfor
function validate(kind, x,y, s)
set allocTable,,y s as kind
set status of allocTabley,y,s as VALID
endfunction
function invalidate(kind, x, y)
for each context ¢
set allocTables .. as kind
set status of allocTabley,y,. as INVALID
endfunction
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PE ARRAY

PE ARRAY

(a):findSameTypePE : find nearest unused PE which
have same type Operation and unused.
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(b):move Operation to new PE
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allocate Operation
CONTEXT i L 7 7 7

CONTEXT i+1

CONTEXT i+2

D: allocated used Operation
E: allocated unused Operation
: not allocated

allocate unused Operation
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PE ARRAY PE ARRAY

target PE

(a):findSameTypePE : find nearest unused PE

(b):move Operation to new PE
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(findEmptyPE()))
4 N
pred_s = 0;
s =1;
while all region of z and y
while all region of s
if status of allocTables y,s is not VALID &&
inst of PE[z, y, s] |= inst of PE[z, y, pred_s]
propagate_con f( inst of PE[z,y, ],
inst of PE[z,y, pred_s]);
endif
pred_s = s;
s = next context of s
endwhile
endwhile
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CONTEXT4 CONTEXTS

from CONTEXT 11

CONTEXT8
from CONTEXT 7 %

mp

(a) : 2D-DCT Configuration Data without applying PFCM

CONTEXTS

cmulEc] add

i
CONTEXT9

from CONTEXT 7 i

np

(b) : 2D-DCT Configuration Data applying PFCM
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CONTEXT6 CONTEXT7
(\}ONTEXT 8
to CONTEXT 4
CONTEXT6
o |
0 CFNTEXT 8
CONTEXT11
to CONTEXT 4
“ : PE that is forced to change configuration from previous context
-j:j:j:j : PE that propagets previous context
l:l : PE executing meaningful operation
k2 T7TIVr—vavoFTHAL N
alpha | gray | sepia | ssd | DCT | IDCT
Greedy 83 82 67 67 127 113
QPlace & Min- 84 | 82 67 | 67 | 127 113
cut
QPlace & Min-
cut & PFCM 84 82 67 67 127 113
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