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Design and Implementation of a Stochastic Evolution
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Abstract

Placement is an important step in the physical design of VLSI circuits. It is the problem of placing

a set of circuit modules on a chip to optimize the circuit performance. The most popular algorithms
for placement include the cluster growth, simulated annealing and integer linear programming. In this
h luti algorithm

li by

solution space for the placement
the results of each

paper we propose a
problem, and then compare it with
implementation.
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Fig. 1. Example of placement.
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Fig. 2. (a) Slicing placement.

(b) Non-slicing placement.
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Fig. 3. (a) Slicing placement.
(b) Slicing tree and slicing tree representation.
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Fig. 4. several slicing tree representation.
(a) Placement. (b) Not normalized expression.
(c) Normalized expression.

2. °o1% W

& w=EolA At &8 23 ¢xneF PERTURB
A ALSHE o)% W ogn 2o ¢4 B
E 1,-ng B4R, HVE Qaxetn A3 @)

M5 Ag olg8 s
M2 1 e} Ase) dsd @
V' =HH =velt},

M3 % o1%® BARAS AUHE nLY.
M4 BRARAE W HANUG. F, 12VAHISVH
©5U HAuAE 00 HANZ AL 9

g WA, F

AZIN M1, M2, M4 °|52 @3 Aisd Bdg¢ @
W, M3 olFe MY BdS dg & glem
2 ohgo Aol Adsts M3 olFe ALHolop drh

(1) 2& Ao A4 F3 @ 12VA3HSHVAA e/t
ess RBHNE AF 12VABHH5VS ¥ A5tsHd
A3%E 44 @k

Balloting property[8]¢] #lu} : S|zt g9t Ak
At eir& M3 °1EHAE W 2N. 2iold WA
Aol Frok ddzte $7h gobAd HAFSY F
Bo] i 7IN N Aste Ed E=erer
el <k=2n-DM ) QAibae) £2 Ao goh).
=, 12VAH3SVHOIA e% era® M3 ©l§3d
2N7/(=6) < TOlAR, et ewsE M3 olFW
2Ny1(=4) = 4°| 2.2 balloting property& $1uid}
A€ok

IS

3. Placement #& 738t dneF

1% 5 el Al olF$E e AH8¢ placement

&g A3 e Ee e,

i

39 5. Placement && 3} 4ndF
Fig. 5. Placement stochastic evolution algorithm.

Begin
BestE = CurE = Ey
BestCost = CurCost = Cost(CurE);
p = Po
p=0;
Repeat
PrevCost = CurCost;

CurE = PERTURB(CurE, p);
CurCost = Cost(CurE);
UPDATE(p, PrevCost, CurCost);

If (CurCost<BestCost) Then
BestE = CurE;
BestCost = CurCost;
p=p-R;
Else
p=prl;
EndIf
Until >R
Return (BestE);
End

Function PERTURB(CurE, p)
Begin
ForEach (i€E) Do
SELECT_MOVE(E, i,M);

Case M of
M1 : E’ = Swap(CurE, ei, ei1);
M2 : E’ = Complement(CurE, C);
M3 If (ei1*eis) and (2Ni.<i) Then
E’ = Swap(CurE, e, ei-1);

EndIf;
M4 : E’ = Rotate(CurE, i);
EndCase

Gain(m) = Cost(CurE) - Cost(E");
If (Gain(i)>RANDINT(-p,0)) Then

CurE = E’;
EndIf
EndFor;
Return(CurE);

End

Procedure UPDATE(p, PrevCost, CurCost)
Begin
If (PrevCost=CurCost) Then
P =P * Piner:
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Else
p = po
EndIf;
End

Procedure SELECT_MOVE(E, M)
Begin
If (RANDINT(0,1)) Then
MO = RANDINT(0,1)+1;

If (e;,=OPERATOR) Then

M = MO+1;
Else
If (ei.;,=OPERATOR) Then
M = M0+2;
Else
M = MO+*3;
EndIf;
EndIf;
Else
M= -1
EndIf;

End
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Appendix
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Table. 2. Test result for StocE, SA.
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