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Replication Cut: Example
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Replication Cut: Operation




Replication Cut: Two directed cuts (S,S) and (T, T)
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Replication Cut: Two directed cuts (S,S) and (T, T)
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Replication Cut: Two directed cuts (S,S) and (T, T)

Obj: maxa, + b,

pi=1, 4;=1, i€S / P=0, 4,0, k€ T
,\ subject to
(5—=3) (T=T)
i < Cij 1 (‘l,j) ek
Objimin Y cjwij+ Y cjit 1 <ci V(i) €E
" DeE DCE
(i,7) (7.7) E—$s3'+$ji*)~i=0 VieV,i#s,t
subject to 7
No—ali ot h=0 Vie Vii#s,t
wy; —pi+p; >0 V(i,j)€EE i
u; —q+q; 20 V(i) eFE Z_‘“””J’”f“’“’:(’
. . 2
Qi_'p*iz{] VIEV,E#S,‘: Z—iﬂt'+$'t+at_0
j T ZLj =
Ps = 1 i)
Qs = _Z_$;5+$;'8+63=0
3
t —
g =0 j
Wij, Uji > 0 V(E,J) e F. Ai,x,;j-,a:},- >0 V‘iGV,(i,j)EE

Gs, O¢, bg, by unrestricted.



Replication Cut: Two directed cuts (S,S) and (T, T)
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Replication Cut: Two directed cuts (S,S) and (T, T)




Replication Cut: Two directed cuts (S,S) and (T, T)




Results: MCNC Test Cases (various overhead limits)

RC FM DFRG Improvement
Area
Ci:cu_it Cut CPU 3 Cut CPU | Cut CPU Overhead Ri_ FM

Test02 | 81 25 88 63 | 79 221 456% | 2%  10%
Test03 | 52 24 | 71 54 | 44 97  10.84% | 15%  38%
Test04 | 50 221 62 50 | 34 139 10.27% | 32%  45%
Test0s | 62 43| 66 126 | 51 385  10.57% | 15%  23%
Test06 | 41 27 | 41 55 | 34 157 T28% | 1T%  17%
“Test07 | B8 49 | 91 115 | 60 497 11.00% | 32%  34%

RC FM DFRG Improvement
Area )
Circuit | Cut  CPU Cut CPU | Cat CPU Overhead | RC FM

Test02 | 42 24 | 47 55 | 33 71 37.20% | 21%  30%
Test03 | 25 23 | 30 31| 23 58 4830% | 8% 23%
Test04 | 41 22 | 44 40 | 25 68 19.69% | 39%  43% |
Test0b | 42 43 | 42 06 | 34 146 §45% | 1% 19%
Test06 | 23 271 25 25 | 17 75  33.90% | 26%  32%
Test07 | 45 48 | 54 T1 | 20 142 A498% | 36%  46%
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Retiming: Example
e.g. + takes 7 sec delay, o takes 3 sec delay
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Retiming: + takes 7 sec delay, 6 takes 3 sec delay
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Retiming: + takes 7 sec delay, 6 takes 3 sec delay
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Retiming+ Partitioning + Replication: Example

Figure 1: {a) Retiming reduces the delay from 3 units of
original circuif to 2 units. (b) Retiming reduces the delay

of partitioned circuit from 5 to 4 units which is not bound-
aptimal.

Figure 2: A bound-optimal and fiming-optimal partition 15
with 2 units delay wsing refiming.



Retiming: More explanation via the board
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