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Abstract In this paper we propose a new

CBL-based floorplan method that accommodates

pre-placed blocks. We identifv the problem of the previous CBL-based pre-placed block floorplan
method, and suggest the solution method of this problem. In our method, CBLs consisting of only free
blocks are perturbed and maintained during the simulated annealing. Pre-placed blocks are inserted

during packing in such a way that the topology

of the CBL after insertion of a pre-placed block

resembles the topology before insertion. Thus, even with the inclusion of pre-placed blocks, the
searching effort via simulated annealing yields acceptable results. Experimental results show that our
floorplan method places pre-placed blocks effectively and efficiently.
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T-junction

(a) Insertion of b;, where L, =0, T} =2

(b) Insertion of b, where Lb,: 1, 1, =1

28 2 Tllustrations for a block insertion in CBL packing
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Procedure : Stack adjustment
Input : &,L, .7, .S, , and S,
-Output : §; and S}’
1. if (L, =0) // insertion of b, onto the top of R, |
2:  delete T, +1 elements from S;{ 5
3: else // insertion of b, onto the right of R,

4:  delete 7, +1 elements from S ;

5: insert b, to both S, and S to obtain S and S

78 3 Stack adjustment procedure for insertion of
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Procedure : Packing
-Input : CBL with all blocks, pre-placed block list
-Output : Floorplan with satisfying pre-pleced block constraints

Lifor(i=l;i<n;i++){

2 if (b, is a free block) {

3: overlap_check( b, preplaced blocks list );

4: if (b, overlaps with a preplaced block b, ) {

S: swap(b,,b,);

6: place(b, ); /b, is placed in b,'s pre-placed position.
7: 1

8: else place(d,); /b, is placed in packing position.
9}

10:  else { //b, is a pre-placed block.

it if ( b, overlaps with b's pre-placed position )

12: place(b,); //b, is placed in b/'s pre-placed position.
13: else

14: swap(b;, b,); //b, is the next free block after 4, in CBL.
15: 1}

16: }

2% 5 CBL packing method in [23]
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3. Preplaced Block Insertion
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Procedure : T-legalization
-Input : Feasible CBL with only free blocks, Pre-placed block list
~Output : Feasible CBL with all blocks

lig=i, first_R_flag=0, first_ T _flag=0;

2 I5=l50 | Jo st )bt -,

3:while (g<n ) {

4 i, =D

s f =l

6 i (first_R_flag = 0) 4

7 Cise 2[4 (7, =7, 41 first R flag=1:}
8 )

9 Yelsef

10 1S‘HS‘[-@; S’*‘w;

1: if(first _T_flag = 0) 4

12: it ( \xn'{‘\z\s‘i){

13: first [T _ flag =

14: if(fsz] < ‘S")’T =T, lsi st =I5
15 else {7, =7, T, break; }

16: }

17: Jelseif( ‘ls; \ >[st

s T, <D =S st
19: else { /, . 7;5,1 ‘+‘Sfi ]*Tn: break; }
200}

200 %

22: g+t

L

% 9 T-legalization procedure
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S = (b, by, by, b,y S =(b.by, pbihy) S = (br.by. P, Byby)
L=(0,1) =(0,0,0,1) =(0,0,0.1)
=(0,1,0) T =(0,0,1,0) =(0,0,1,1)
(a) (b) (c)

19 10 T-legalization procedure

a¥ 108 S= (bl,bz,bs,bax —(101 T=(0,1,00%
AHEE p o] FAAHE W, ALH el Y A5
.28 10(@)= by, be7F olu] AgEe] 9l
Adste & w, p Fo]l LA A E
It 28 10 by ti4l pr & AH3) H4l

0, 7,=0g zxsin 20 wet pi & AT 2
e 2l Aolth I 10()E piol o =

Al gl o2 A 3B E A 3 320006

E7b S=(p s Pk b)) & 248 A Hote) Az
A% O(m)S etk IEE =FA A" A
Sl LA 7414 BREE OUm)e] Hrh mabA,
m<lyd 7238, O(n)Oﬂ 2H% 4ee Holx, mml

Y A% 09 A5 BT oA AT 27

7t spel On))s} cpLe} 012"’ /n”) o) ms
Om12"2 )z Ha8 Az 3 A4 AWALS
Aled gk,

EEAA A HHEAE e
Visual C++ 6028 FEAUT AHol] ALgH Al2H
byted] Foixzle} 31}l Intel Pentium IV
20Ghz Z2AME 7}3 A&glot)h Az Blug 3|
/\}%g 2= MCNC dxul= 3] 2[24]0]1L,
E 1% 7“4 A Ated Iz PR
2 7A=Y Ak HuEE
SZE xﬂ&]ﬁh_ RE 3EY B8 Z%“i]a
o Aok 281 23E &7 A8 [20
oA Atg CBL 34173 Ue Hestgch ol "o‘ﬂ%
false B2 7} glo] ECBL[19]o] <43 A43E Relth

Microsoft

=T

bsol Tho 480 2 gaAg 252 B Rolrh # 28 ARERE EPA B 2o} IHEES
3.4 Preplaced Block Insertion®] AlZt 2= S sl2ol g@ FEAE 23E 2 el ol
B om=%od At 22 CBL mizmupie sz ARE 47 S, %’ﬂ 2o ¥gd ¥E £5S
CBLol ®lsi 22 23 @A, LT-determination, 52 dAsel BuAdS sasqn. a2
. . - - 1 3 vl H2 Hzxz=0 o
T-legalization So] 7w go] a7gc B2 Az 7t Zgo] TIH BEE F AV F EFES A
A 7 A4EB0) e BE DHEEH gl F
Ri ircuit
AsFer] Selshe BHolne Hete] Ao OUm el A 1 MCNC Benchmark Circuits
- . . - ircui # of block # of pad # of net
Zto]l " sjrl LT-determination 3} pr 7} W3} c1rc:1t 2 90C - 07§d - 097ne >
apte
= B2 52 = o =
T o] & 3 Eﬂ ,:__B_Q ]Zlolui 017)4\\. 0}‘1’]' Xerox 10 2 203
9 AFEES HA3) Y AT 2k wEbA hp 11 45 83
LT-determination #8& O(1)9 A7t BEHEE ZEe ami33 33 42 123
t} T-legalization®] Al BRAEE 7 $9 5 g~ amid9 4 22 408
% 2 Floorplan results without and with pre-placed blocks
without constraints with pre-placed blocks
circuit area white run # preplaced area white run_time
space time blocks area incr. space time incr.
apte 4753 2.0 1.4 2 47.96 0.9 2.9 1.6 13.9
Xerox 19.83 24 1.4 2 20.05 11 35 1.7 153
hp 9.36 5.7 1.6 2 9.44 0.8 6.4 1.8 13.8
ami33 1.21 4.1 4.0 3 1.20 -0.7 34 55 38.0
ami49 36.66 3.3 75 4 37.21 15 47 11.1 48.0
avrg 0.7 avrg 25.8

(area: mm°, white space: %, run time: sec, area and time increments: %)
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ety 3RFERoR HAAsle HUALS $RE AFe DAHEE A7 ALgA Qs delz Fe]
o Add 148E9 e AfESUor FAH F A9 B =R A HHAE wye] Ag
BEAge] Ao AL AL o] d¥e fast 4& ofn|g}

ARk whfe] nAB=E T H2E dup &S B 4% B §9 n4EEe 183 JzEe 4y
Holx aHHoR wAse AE HAF7] e Ao ARE B3l Aotk ami3d3®H amidd B = tislA Z
o ®olM Rmejd Ay Zo] WAL BFF 07% 27k 2z 39 1019 DHEEL MYsld IHEZES
FPA 7L B 258% E/HHATh oz WSt 7t 10709 A5 Ad8e 93 AASY

# 3 ami33® amid9 2o i3 HBEAY Az ok AY 23 2FEES IR 2L A9} vast
Hol Aotk ami33® amidd 2o thald 27 379} o, THEE] FE AF A AAshe WHF ) =2
el BEE 4208 Hddsllth o] AddAe =g, "adM A7 B 51%, 22%2 F71E Ho|x,
E 29 Agites v n4HBES] 9XE dozm A ALk Azt e Zhzh 87%, 79.3% 9] E71E ®Beldh 1
A 2 10714 4S5 APelgeh 8 3904 BRadA A g 11 X 4(amid9)e] HXMe9] Z-H(circuit 1o} Ht
I o} WAL Zhzt Py 1.0%, 1.7% Z7rErack o] o} A9 (cireuit 10)& PHAE ZAE B Aot} o

3t 3 Floorplan results for ami33 and 49

circuit ami33 (3 pre-placed blocks) ami49 (4 pre-placed blocks)
area white run time arca white run_time

area incr space time incr. area incr space time incr.

0(*) 121 - 4.1 4.0 36.66 3.3 75
1 1.21 0.7 4.7 5.5 38.0 37.08 1.2 4.4 11.6 54.6
2 1.22 13 5.3 5.4 377 36.97 0.8 4.1 11.3 50.6
3 1.23 19 5.8 55 385 37.29 1.7 5.0 11.4 53.2
4 1.21 0.5 46 6.0 49.1 37.73 29 6.1 11.5 53.6
5 1.22 13 5.3 55 380 37.14 1.3 4.6 11.7 56.6
6 1.22 0.8 49 5. 413 37.29 1.7 5.0 11.6 55.2
7 1.21 0.8 48 5.4 37.2 37.26 16 49 115 54.0
8 1.21 0.7 4.7 5.6 42.0 37.33 1.8 5.1 10.9 465
9 1.21 0.3 4.3 55 38.0 37.32 18 5.0 11.1 49.0
10 1.22 1.1 5.1 5.5 39.2 37.26 16 4.9 11.3 51.4
avrg 1.0 40.0 1.7 52.5

(*) ¢ floorplan results without constraints.

(area: mm’, white space:%, run time: sec, area and time increments: %)

3 4 Another floorplan results for ami33 and 49

circuit ami33 (8 pre-placed blocks) ami49 (10 pre-placed blocks)
area white run time area white run time
area incr. space time incr area incr space time incr
0(*) 121 - 41 4.0 - 36.66 - 33 75 -
1 1.24 2.7 66 6.4 93.9 37.05 11 43 13.1 5.8
2 1.29 6.7 10.1 6.1 85.7 37.32 1.8 5.0 13.2 76.6
3 1.25 39 7.7 6.1 85.4 37.29 17 2.0 12.9 732
4 1.29 7.3 10.6 6.0 82.6 3775 3.0 6.1 13.7 83.8
5 1.26 45 8.4 6.1 869 37.18 14 4.7 13.2 76.7
6 1.28 59 9.4 62 88.7 37.29 1.7 5.0 127 699
7 1.25 34 72 6.1 ]7.2 3728 1.7 49 138 84.7
3 1.25 34 72 6.0 83.8 37.85 32 6.4 138 84.1
9 1.29 70 103 6.1 85.7 3751 2.3 5.5 137 833
10 1.28 6.0 95 6.2 89.9 38.03 37 6.8 138 45
avrg 5.1 87.0 2.2 79.3

(%) * floorplan results without constraints.
(area : mm", white space :

%, run time: sec, area and time increments :

%)
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(a) circuit 1 in Table 4

-

. ...

(b) circuit 10 in Table 4
% 11 Floorplan results of ami49. Pre—placed blocks

are drawn as dark-shaded rectangles
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(b) amid9(5 pre-placed blocks) from [3]
1% 12 Floorplan results of ami49. Pre-placed blocks

are drawn as dark-shaded rectangles

T8 amild3H 5/0e nHEES xS amid9 FH=2
ol [3]ollA 7}AL Aolth [4]% [3]o] g HAxps}
B EEoa Ag Wie] FARE uinstd, "ol 7
o

T (161914 7FA2 amid9
<} [SMW 7}2%% amid9E =FolA Akt WHe=
£ 2 Aotk & 5ollA -8 WEol
WHE _\:LE} wEA FUAE ZgE AR,
AFH Aolx g Aoz ZAHA

3t 5 Comparative results to the results in the reference

results in the literature ours

.. # preplaced - .
circuit white . area white .

blocks area time ref. ; time

space area ncr space
amid9 10 38.35 76 1004 [4] 37.89 -1.2 6.5 137
ami33 4 1.25 75 114 [3] 1.22 -2.6 6.7 5.8
amid9 5 37.41 5.2 | 261 (31 37.37 -0.1 5.1 11.6
(area : mnt, white space © %, run time: sec, area and time increments : %)
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