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Abstract

In reconfiguration of systolic arrays. a potential disadvantage is that. in the PRESENCE of
consective faulty PE’s. logically connected PE’s may be far apart, requiring the reduction of
clock speed and thus reducing throughput of the array. Thus it is fundamental to keep
locality of interconnections as high as possible even after reconfiguration and to make
reconfiguration implemented in the simple routing devices. However requirements of locality
and simplicity mean that reconfiguring capability is limited. This paper deals with the issue of
developing efficient method for reconfiguration of 2-D systolic arrays which can be achieved
high reconfiguration rate. with the two conditions satisfying using concept of pseudo faulty
processing element. Applying this concept to reconfiguration of systolic array, we have found
that the proposed scheme achieves a higher reconfiguration rate than the previous design of
similar condition. The simulation shows that reconfiguration rates are 97%. 84% when N
faults occurs on the NXN array in case of N=5, 8 respectively.
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Model.
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Controlling logic for H. V., RH, EV, and FF in
reconfiguration process
begin /* A~ : logical AND. V : logical OR */
for all 1=isN+R, 1<j<N+C do in parallel
Hij < HOij1 v Hija
Viy < V01 V Vi
RHij < HOi;-1 vV RHij
EVij <« V0«1 V Vijr1 vV EVija
FFij < HOi; A Hij
all for

end
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procedure Pseudo PE generation in case of VO=1, H=1 or V=1, H=1

in PE(ij]
begin
if((PE(ij).V=1 or PE[ij).V0) and PE(ij]. H=1)
begin
k=i
while(PE(kj).H = 1)
k=k+1
begin
iffPE(k j-1).CF=1 and PEkj-IJH = 0 and
PE(k.j-1).RH=0))
PE(k.j-1). HO=1 /* PHO 44 %/
else
PEK.J-1).V0=1 ARSI T
endif
end
begin
if(PETk.j+1).V0=0 and PE(kj+1).V=0 and
PEkj+1).H=0

and
PE(k.j+1).RH=0)
PE(k.j+1). HO=1 /* PHVY] 44 %/
elseif(PE’k.j+1].V0=0 and PE(k.j+1].RH=1)
PEk.j+1).V0=1 /" PVe) H4 Y/
elseif(PE(k.j+1).V0=1 and PEk.j+1].RH=0)
PE(k j+2).HO=1 /* PHVE] 44 %/
endif
end
endwhile
end
end

a8 8. 27 19 oxpAEgAel a4 A
Fig. 8. The pseudo PE’s generation of case 1
in PE[ij].
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procedure Pseudo PE generation in case of H0O=1 and EV=1
in PE(i.j)
begin
if((PE(i.j].HO=1 and PE(i,j].EV=1)
begin
k=i
while(PE[k.j].EV=1 and k>0)
begin
k=k-1
if(PE(k,j}.H=0 and PE(k.j}.RH=0)
PE(k j).HO=1 /* PHel A4 */
endif
end
endwhile
end
end

a8 9. =4 29 A H el a A
Fig. 9. The pseudo PE’s generation of case 2
in PE[i,j].
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Table 1. The PE’s status and mapping

path.

Mult‘free and not on vertical mapping path

1 fault-free and on vertical mapping path

2 faulty and on vertical mapping path

3 faulty and not on vertical mapping path

E: 2. 23129 Arel
Table 2. The status of switch.
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(b) reconfiguration rate versus spare

utilization
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Fig. 12. The comparison of each method to
array size{8x8).
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