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Power Optimization Method Based on DSP Software Fault Tolerance

YAO Tianwen ZHOU Haifang FANG Minquan SHEN Xiaolong
( School of Computer Science, National University of Defense Technology, Changsha 410073, China )

Abstract Because the various cosmic radiation in space leads the spaceborne equipment to produce some reliability
problems, the application of high performance digital signal processor (DSP) is constrained in the aerospace. Therefore
measures need to be taken for fault-tolerant processing. But the soft harden or reinforcement algorithm makes program
to repeat calculation and increase the system energy cost. This paper, based on C6748 DSP platform, studies the power
consumption optimization method in detail. The experimental results show that this method can significantly reduce the
system energy cost and enhance the execution efficiency under the conditions of ensuring error detection rate.
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void Dot (int* x, int* y, int* z, int n)
{

inti,j=0;

for(i=0;1i<n;i++)

{

jt=xli] *ylil;
}
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.global Dot
_Dot:.cproc x,y, z,n
.reg con, sum, a r,b r,apb r
rreg conl, suml, a rl,b rl, apb rl
.reg S1,S2,S3,R,G,NE

MVK 0001 ,S1

MVK 0010 ,S2

MVK 0011 53

MVK 0000 ,G

MVK 0001 ,R

XOR G ,R ,G
MV n ,con

MV n ,conl

MVK 0 ,sum

MVK 0 ,suml

XOR S1 ,S2 ,R
LOOP: XOR G ,R ,G

LDW *X ar

LDW *x+H+ ,a rl

LDW *y br

LDW *yt+ ,b rl

SUB con ,1 ,con

SUB conl ,1 ,conl

MPY ar br apbr

MPY arl ,brl Lapb rl

ADD apb r ,sum ,sum
ADD apb rl ,suml  suml

[conl] XOR S2 ,S2 R
[con] B LOOP
[lconl] XOR S2 ,S3 R
XOR G R G
CMPEQ G ,S3 .NE
[NE] CMPEQ sum ,suml NE
[INE] B ERROR
STW sum Fz
ERROR:
[INE] MVK -1 ,suml
[INE] STW suml ¥z
.endproc
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(2) Exception (EXP) : VEN[WHFikli DSP R Gk
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(3) Wrong (WRG) : R4 11 H 3 H{H 45 AR %

(4) Detected (DTC) = A& WISy AS I 216 5%

RIS AT 5778 . FailRate=WRG/400,
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il
M gw CGRINEED 103 130 167 0 41.75
Mg (SWIFT) 110 40 7 243 1.75
fAb)E (SWIFT) 119 41 8 232 2
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F2 HRESFHH
PR e KRBT R TP (ni) HAERIFRS ()
FEfF
Mg CRINED 144 1075283 0.1548
LB g (SWIFT) 1845 825133 1.5224
MtJE (SWIFT) 150 1074824 0.1612
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