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Abstract

A new heuristic two-dimensional symbolic layout compaction approach is developed. After
conventional one-dimensional compaction steps, all the components on the critical paths that define
the height or width of the given layout are found and rearranged to reduce layout size. During
this process, constraints in both x and y directions are considered and pitch-matching of ports for
hierarchical compaction can be achieved to reduce the amount of the design data. This approach
generated the smallest area for several examples we have tried when compared with other published
results. The expected run time can be bouned by O (T, ), where T, is the run time of a typical
one-dimensional compactor.
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Algorithm 1 .

vrare] 2345 A4
Two-dimensional compaction in y
direction.

generate constraint graph Gy{Ny E)in v,
generate critical subgraph Giye(Nye, Eyelin v3
generate constraint graph Gy (Ny Eyin x;
if (jogging is allowed)
get relaxed graph Crx from Gy by removing
tight constraints;
else
Gex=0ix3
for {each arc in E,e)
find the inital “difficulty”value of removing it;
* while a breakable cutset is found or
there is not a feasible cutset */
cut_found=FALSE;
=FALSE)

if (there is not a feasible cutset of G, break;

while (cut_found=

clse |
cut found=TRUE;
find the minimum-difficulty feasible cutset;
remove or relax the constraints in the cutset

by moving components in  x satisfying all the

constraings in Gex}

if (jogging is allowed)!
it (tight constraints of Gy can be satisfied

by jogging)
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do jogging to satisfy all tight constraints:
elsel
increase “difficulty”values of arcs in Gye
to infinity if corresponding constraint
in G can not be satisfied;
cut.found = FALSE;

}
if {cut_found = = TSUEN
do one-dimensional compaction in v;

report area reduction;
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2E arc7t ‘BFAE] 7} ol arcs} ‘check_fail connect (side, m)
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Ly} A% Az Algx2 A5l 73 =
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H2l @gstend 3 arce RHAE s} "ol mhek |
feasible cutsete] WAEw Y72 EL 1 cutset
HEF I (return), 18 %] 9k o o FA 3} (empty set) continue;
L 55y Zo} .mark that. ex, is not floating;
if(n, € side)
H2|E 2. GyeollM HAe difficulty 3He e connect {side, n; ;

feasible cutset % 7| !

Algorithm 2 . Finding a minimum-diffculty for (each arc ey to ny)

feasible cutset in Ge. !
if {eqe is not floating)

if (ey; is not floating)

| e continue;
/* initialization */ mark that ey is not floating;
cutset=source_side=sink.side=1 1; if(n, € side)
source_side=1y_source! ; connect (side, ny) ; B
sink_side=1{y_sink}; |
for (each arc) l
mark that arc is not floating;
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return (TRUE);

else
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Table 1. Results of the layout compaction,

Example  afa N
compactor (sequence) width height area (area %) mem. (kbyte) CPU (sec)
MACS 143 166 23738 (107.3 %) 1450 9
SPARCS 157 180 28260 (127.8%) 356 11
Symbolics 160 | 189 30240 (136.7 %) 164 5
Zorro 140.5 171 24025.5 (108.6 %) 647 430 |
MACS. 1d (xjyj) 144 174 25056 (113.3 %) 524 9
MACS. 2d (xjyj2) 141.75 169. 5 24026.6 (108.6 %) 655 20
MACS. 1d (xjyjxij) 141 174 24534 (110.9 %) 524 11
MACS. 2d (xjyjxj2} 130.5 169. 5 22119.8 (100.0 %) 655 34

F Example afakr J
}: compaction sequence width heigth area (area %) mem, (kbyte) CPU (sec) ]
MACS 142 145 20590  (109.6 %) 1390 5 |
B SPARCS 157 151 23707 (126.2 %) 372 8
Symbolics 154 154 23716 (126.3 %) 160 5
Zorro 128.5 151 19403.5 (103.3 %) 598 524 }
MACS. 1d (xjyj) 138.75 152.25 21125 (112.5 %) 524 9
MACS, 2d (xjyj2) 137.75 143. 25 19876  (105.8 %) 983 50 W
MACS. 1d (yjxj) 135 146, 25 19743. 8 (105 1 %) 524 9 J
| MACS. 2d (yixi2) 129.75 | 144.75 | 187813 (100.0 %) 918 48 ]
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