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Abstract: This paper addresses an NP-hard layout optimization problem with a high computational complexity: the two-dimensional
rectangle packing area minimization problem (RPAMP), which is a core issue of floorplanning problem in the very-large-scale integration
(VLSI) design. First, by dynamically designing the two dimensions of the large rectangular frame, the study reduces the solving of a
RPAMP to the solving of a series of two-dimensional rectangle packing decision problems (RPDP). Then, based on a best-fit-degree
approach for the RPDP, the designs a least-damage-first algorithm for the RPDP, which further takes the consideration of the current
placement’s impact on global compaction and of its negative effect on local space’s integrity. Next, by combining the method of
dynamically designing two dimensions of the rectangular frame, a final dynamic reduction algorithm is proposed for solving the RPAMP.
Experiments were on 15 RPAMP instances (including the well-known MCNC instances and GSRC instances). Computational results show
that the proposed algorithm refreshed the current best solutions on nine instances. At the same time it also matchs the current best records
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on two other instances. The obtained average filling rate is 98.50%, which improved the current best results reported in the literature by
0.85%.
Key words: NP hard; layout optimization; floorplanning; area minimization; heuristic
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A&, B /MU TE S R 1R TR R B ) 1) 50 0% 2 K 5 A ST 9T floorplanning il @ — AN A% 0 7 Ir) 78, R %6 18 5
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Fig.1 A RPAMP instance and its feasible solutions
K1 —A RPAMP 345 J i e (1 4 i il
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Fig.2 Action spaces at the current pattern
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Fig.3 Transforming loose pattern to compact pattern
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IEARTF AR I MR A IS AR 0 40 5 5 SRR 2 T3 78 2 WA 7 R A0 30 L 5 40 D 5 7R 8, A T2 2t i 4
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Step 1.

Step 2.

Step 3.

Step 4.
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HSEPTAT 1~k AL, M AP s I B di i PR | AN A7 AR B W, ) R AR DA i HE 5

WA A IE 78 BGIE 1F 38 J8 2R 13, m);
HE S8R i=1, e R IR fiR B j=1;
HILAA I A fr 24 57 B LI n % fr_best=fr;
96 0] 4 S99 BE A 70 AR 1) AR
While (true) {
1wy A1 fr #41& RPDP 52 43i;
8 LDFo v A% 526145 20410 =) X;
if (I TP AL T X )
break;
else{
if (fr>0.1)
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else
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}
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If (T HIERAAL T X )]
Ko X 38R X
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TR AR A X R X B A BE L HE &
fr_best=X'f{J I 75 %,

}

if G=m H w; 2% 1 A NHESE AT TH5T)
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fr=fr+l;; IS8 537 ) B 7

}else {

fr=fr-1;; 11V 52391 ER S e A

if (j=m){
if (i=1)
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else
i=i+1; 1158 A 5
} else
=it
fr=fr+l;; IS8T W) B 7

}
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(a) (b) ©

Fig.4 A RPAMP instance and its feasible solutions within different widths
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W S AR 1 AR 7 R A Dk AR IR, et 25 T BV 2 JE R A U AR TE AN S TR R A A O T AR AR I T
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Table 1 Comparisons with other algorithms
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Fig.5 Packing layouts for three instances
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