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Abstract : Topological rouling has gained importance in state-of-the-art VLSI lay-
out synthesis. This report poses an important problem in VI.SJ physical design called
MinZone partitioning where the objective is Lo purtition the rouling area of a given place-
ment of circuit modules into minimum set of zones such that in each zone, 1o two pin
belong to the same net and no twe zones are overlapping. Thus topological routing can
be completed among the z0mes where gs unthin the zone the only wires are Jrom a pin
to the boundary of the zone. Hence such partitioning is likely to accelerate routing by
reducing the problem size. The related problem MazZone, which pertains to identifying a
zone with mazimum number of distinct pwns is also considered here. Both the problems
are observed to be NP-hard. For the first problem a special type of visibility graph is
formed, by considering the mazimum empty rectangle among the circuit modules. Then
the graph is partitioned into minimal number of Cliques using Most Common Neighbor
heuristic. Further we use a greedy heuristic for avoiding the mutual overlapping of the
zones. Once the zone partitioning is done MazxZone can be obtained in linear time.
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1 Introduction

'The problem of k-way partitioning for reasonably large k is useful in decomposing prob-
lem instances into smaller tractable ones. For Interconnecting the pins on a given place-
ment of circuit modules, multiway partitioning or clustering of heavily connected net in
a close neighborhood have been proposed earlier, to reduce the size of original problem.
Previous work on clustering have been mostly at circuit level and are either bottom up
or top down({l]. Density based clustering algorithm has also been suggested|2, 9]. As a
cluster forms a single node in the reduced problem, these have to be re-expanded later
for detailed routing which may result in failure in routing completion due to congestion.

The objective of this report is to study the problem of partitioning the routing space
for efficient routing where pins in geometric proximity but belonging to distinct nets
are grouped together into a zone. As an example, topological routing 5, 8] is expected
to be completed much faster on a smaller instance. For proper decomposition into
independent sub problems, the zones to be defined are required to be non-overlapping.
Another significant problem which can be accelerated after zone processing, is of area(or
number)-balanced partitioning of a given floorplan(6]. The related problem of identifying
a zone with maximum number of pins from distinct net may be useful in prioritizing
comnpletion of routing within the locality. The above issues are formulated as graph-
theoretic optimization problem in Section 2. Efficient heuristic methods for solving
these problems are presented in Sections 3, 4 and 5. Experimental results and concluding
remarks appear in Section 7 and 8 respectively.



2 Problem formulation

Consider a placement of blocks along with positions of pins of the nets (Figure 1). Pins
of each distinct net may be designated a unique color. We may consider a point set P
corresponding to the position of the pins along the block boundaries, and the blocks as
obstacles. In the problem of zone partitioning, the primary goal is to group the point
set into zones of distinctly colored points(distinct net), such that any point in a zone is
visible to all other points in its zone. The notion of visibilily is defined below.

In order to formulate the problem of zone partitioning of the pins described above,
we assume the boundary of the placement to be rectangular and henceforth refer to

it by floor. The following definitions are required and used later on for the proposed
method.

Maximal Empty Rectangle(MER). An empty rectangle on the floor which is not
fully contained in any other empty rectangle present on the floor. Thus each gide

of an MER is bounded by either the boundary of the floor or the boundary of the
circult module present on the floor.

MER-visible pair. A pair of points is said to be an MER-visible pair, or simply
visible if they appear on the boundary of an MER. Further in the context of zone
partitioning the two points of an MER-visible pair must have different colors.
Henceforth, we refer to such a pair as ’visible pairs’.

We formulate our problem of zone partitioning by using a graph, called MER-
vistbility graph.

MER-visibility graph. The nodes of the MER-visibility graph are the points(pins)
present on the floor. Two nodes have an edge if they are MER-visible. Any given
placement has an unique MER-visibility graph.

Thus, we formally state our problem.

MinZone. The minimum set of cliques (fully connected subgraphs) that partition G
such that in each subgraph no two vertices have same color.

Another closely related problem is as follows.

MaxZone. A connected subgraph, with maximum number of vertices such that all of
them have distinct colors.

T'wo points a and b are said to be visible, if they are having different color and the
rectangle with a and b at diagonally opposite corners of a rectangle does not intersect



any obstacles. For example, if ¢ and b lie on the boundary of two blocks A and B (A
and B may be same block) respectively, then a and b are visible if there exist a maximal
empty rectangle with blocks A and B appearing along it boundary. In Figure 3 the pin
d of block A is visible to pin ¢ and e of block A, pin ¢ of block C, and pin a and b of
block B.

NS

Given a placement of blocks along with position of pins of the net ,

a point set P on a plane for the pin positions can be obtained.

Figure 1 placement of blocks along with pins



non overlapping

.....

zonc with distinct
Any point in a zonc is geometrically

sct of faclilities

visible to all other point.

Figure 2 zone partitioning example

3 MinZone Problem : An Overview

This problem was addressed in [10] and conjectured to be NP-complete. A Genetic
Algorithm approach was presented, but it does not consider the issue of overlapping
zones. Our proposed algorithm here tackles this issue and is based on greedy heuristics.
In this section we present the overview of an algorithm for computing the MinZone of a
given placement. The algorithm consists of the following steps.

1. Mer: Finds all MER’s on the floor and computes the MER-visibility graph.

2. CliquePartitioning: Partitions the MER-visibility graph into minimum number of
disjoint cliques. Each clique represents a zone

3. Refinement: Refines the partition such that the corresponding zones are geomet-
rically non-overlapping.

The subsection below discuss the details of the above three steps.
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Visibility of the sct of pins arc bascd

on MER vigibility, i.c. , all facilitics

falling on the beundary of a MER are

visible to each other. Except no two

facilty of same type will have an edge

Figure 3 MER-visibility

3.1 MER

The algorithm MER. is based on classical line-sweep paradigm. The algorithm uses an
interval tree as the underlying data structure. The purpose of algorithm MER is to
generate all maximal empty rectangle given a placement of blocks, as the MER's are
generated MER-visibility graph for the given set of pins are updated. In Figure 3 all
the pins on the boundary of MER are visible to each other. Note that no two ping of

the same net will have an edge in the visibility graph even if they have MER visibility.
Below we describe the method of generating MERs.

The key idea behind the identification of all MER's is to scan a horizontal sweep line
across the rectangular floor. This leads to the concept of a window , which is somewhat
analogous to a horizontal peeping slot. Windows are generated and deleted dynamically
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when solid blocks in the floor are processed and their database is managed by interval
tree. T'wo types of windows, primary and secondary, are generated while processing the
bottom and top of solid blocks respectively.

Processing the bottom of solid block

Counsider a solid block whose bottom s lies at height & see F igure 5. Consider a point p
on s, and draw a line from p to the left parallel to the x~-axis, till it hits the east side of
a solid block or the west boundary of the floor. Similarly, extend the line from p to the
right. Let [ and r denotes the x-coordinate of the above hit-points. A primary window is

sald to be generated in this event and is represented by a ordered tuple ([{,7], h), where
I, 7], is a horizontal interval and h denotes the height from where it is originated(see
Figure 5). The roof of the floor is treated as a bottom of a dummy solid block.

Insertion of a window S([/,7], h) in the interval tree is solely dictated by the interval
{,r). When a interval is to be inserted in T' (interval tree), a top down scan is made
starting from the root of 'I" till it finds a node w satisfying the condition I < d(w) < r for
the fivst time. Window S is then attached to node w, i, e the values ol L, 7, I are inserted
lto the appropriate node of the secondary structure(linked list w. L) atlached to node
w, if 1t is not already there. Similarly, while deleting a window, the corresponding node
is removed {rom the secondary structure(linked list w.L) where it is attached.

L I

(a)

(a) :Generation of new window ([l,r},h)while processing the bot of block B.

(D) A curtain coinciding with the interval [1l,r] cotinues to fall from ht h,

(C) :The window remains active until the falling curtain first hits a solid
block C. The corresponding MER is identified.

Figure & : Processing the bottom of solid block B

Processing the top of solid block
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Consider a window S{({l,7], h) which strikes the solid block Cl{ai, b)), (az,by)], as in
Figure 6. Before it becomes inactive, it returns an MER [(, k), (r,01)] and splits itself to
generate zero, one or two windows whose intervals are subsumed by the interval I, 7] of
the parent window S and whose height are inherited from S. These windows are called
secondary windows, which in turn may generate other secondary windows. In Figure 6
we describe the generation of MER, splitting a window into secondary window(s) while

processing the top of a solid block.
Constructing the MER-visibility graph
The MER-visibility graph is represented by a n x n matrix, where n is the number

of points(pins). The MER-visibility graph or the matrix is updated as soon as an MER
1s detected.
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I
Window S(]1,r],h) under
processing.
(a)
al al
I r ]
(b)
al az al a2
I r ] ‘
gl
(C) % / !.EH!F;
7

al a2 al a2

The following Cases can occur:

Cascl. Ifl1 > al and r < a2, then S becomes inactive lcaving no offsprings

Case2, If 1> al and r> a2, then S becomes inactive and a secondary window ([a2,r],h) is generated.

Case3. If 1< al and r < a2, then S becomes inactive and a secondary window (|l,al],h) is generated.

Cased. If 1<al and r> a2, then S becomes inactive and a secondary window ([l,al}.h) and ( [a2,r],h) is generated.

Figure 6 : Processing the top of solid block C (a) Case 1. (b) Casc 2. (¢) Casc 4
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4.2  Clique Partitioning

Our next task is to partition the MER-visibility graph G(S, /) into & minimum number
of disjoint cliques. We use the heuristic approach proposed by 'I'seng and Siewiorek[’l‘sSiBG]
for this purpose. The heuristic approach is described below.

A supergraph G'(S, E') is derived from the original graph G(V, E). Each node s; € S
is & supernode that can contain a set of one or more vertices vs € V. Note that the
vertices attached to the supernodes are mutually disjoint. Initially each supernode 8; €S
contains a single node v; € V. E' is identical to E except that edges in E' now link
supernodes in S. During the execution of algorithm, pair of supernodes are merged to
form bigger supernodes at each stage. A supernode s; € S is a common neighbor of the

two supernodes s; and s; € S if there exist edges e;; and e}, € E'. We use two function
in the algorithm Clique Partitioning described in section 5.2.

1. COMMON_NEIGHBOR (G', si, 8;): returns the set of super-nodes that are common
neighbors of s; and s, € G'.

2. DELETE_EDGE(E’, 5;): deletes all edges in E' which are incident to s;.

At each step the algorithm finds the super-nodes 8r,40.1 and 87,4000 € S such that
they are connected by an edge and have maximum number of common neighbor. The
common neighbors are stored in CommonSet. These are referred to as the cominon
neighbor of the edge e}, ,ndez2 € £'. These two super-nodes are merged into a single
super-node, Srnderirnder2, Wwhich contain all the vertices of Sindert aNd Srnaez2. All edges
oniginating from $rngez1 and Spugesz in G are deleted. New edges are from S;,4ec1rmdess
to all the super-nodes in the CommonSet. Also the weight of S;,4ez1/ndegy IS computed,
which is number of vertices contained in it. The above steps are repeated until there is

no edge left in the graph. The vertices contained in each super-nodes g; € S forms the
clique of graph G.

Figure 4 illustrates the above algorithm. In the graph of I'igure da, V = {v, vy, vy, v4, vg }
and E = {e,3,e14, €23, €05, €34, €4,5}. Initially each vertex is placed in a separate super-
node (labeled s; through ss;. In the first iteration (see Figure 4b) the three edges €1.3, € 4
and e3 4 of supergraph G' have maximum no of common neighbors among all edges. The
first edge e 3 is selected and the following steps are carried out.

1. 54, the only common neighbor of s; and s is put in CommonSet.
2. All edges are deleted that link either super-nodes 81 OF 83.
3. Super-nodes s; and s4 are combined into a new super-node s,

4. An edge is added between s;3 and each super-node in C'ommonSet i.e., the edge €13 4
1s added.

The iteration continued until all the edges are deleted (see Figure 4c and 4d).
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3.3 Refinement

After Clique Partitioning, each clique corresponds to a zone which is actually the con-
vex hull of the set of points(pins). Since we have worked on the visibility graph, and
ignored the geometry(position of nodes on the floor), the zones may overlap. So we use
Refinement algorithin for making the zones non-overlapping. The algorithm Refinement
checks whether the zone formed are non-overlapping. If any two zone are overlapping
the smaller zone is broken up into zones with single pin.

It needs to be mentioned that, initially we have attached a unique id with each
points(pins). For a given block, the numbering of pins are done in the order top, left,
right, and bottormn. The blocks are traversed according to their top edge y coordinate.

Numbering of zones are done in Increasing order. A Zone is identified with the pin with
lowest id in it.

After breaking down overlapping zones (if any) a greedy heuristic is run for further
refinement. The heuristic starts from the first zone and traverses to the last zone. If
Z; 1s the zone currently being processed, it picks up pin p from the remaining higher
numbered zones such that p is visible to all existing pins in Z;. While the pin p i8 being
picked a check is done whether the resulting zone (Z; 4 p) is overlapping with any of the
existing zone. If no overlap is there p is added to zone Z; and zone Z; is redefined. i.e.,
convex hull for zone Z; is updated. Also the weight of zone Z; 1s updated. The process

1s continued till all the remaining pins are exhausted. Then the heuristics proceeds with
Lhe next zone.

4 MaxZone Problem

In this problem we find a connected subgraph with maximum number of vertices in G
such that all of them have distinet colors.

The zone with the maximum number of distinct points(pins), where no two ping are
same can be found out in linear time after the Refinement Algorithm. The supernode
5(z) with maximum weight represent the zone with maximum number of pins.
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O Implementation Details

3.1 MER

Data Structures_

To find all MER’s, our algorithm also needs the following data structures:

(a) A list Y, whose element have three fields as follows:

1. Y(i).y : the Y-coordinate of the top or bottom of solid block.
2. Y(2).d : the dimension of the corresponding solid block.

3. Y(2).and : a tag t or b to indicate top or bottom of the associated solid block.
(b) Two AVL trees : TEMP-TREE-L and TEMP-TREE-R.

(¢) Interval tree : An interval tree (T') is a leaf-oriented balanced binary search
Lree where leaf nodes from left to right holds distinet x-coordinates of the iefl and right

sides of solid blocks(whose extremes are are set {Z1, %2, ........Ton }) sorted in ascending
order. Each internal node w will have the following information:
1. Let 7" be a subtree with a set of leaf nodes {z],2h, ...z’ }. The root of the

subtree T" has discriminant d(w). The discriminant value of the leaf node i< assumed to
be x-coordinate attached to it.

d(’tﬂ) __ (‘rﬂf[mﬂj T mim/ZJ—{—l)

2
2. 'The left subtree of w in the interval tree with leaf nodes {z], 2}, ... T\myal }s
and right subtree in the interval tree with leaf nodes {Z)m 2 419 crmerenes z, }.

3. A secondary list (w.L) of nodes with three fields L.I L.r and L.h, sorted in
increasing order with respect to L.h, is attached to each node w of T in the form of a
doubly linked list with and additional forward link from w to the last node in the list.

(1) Visibility Matrix M: for the set of pins.
A mode in 7" is active if it contains non-empty secondary list or it has active nodes

in both of its subtrees. The active nodes in the interval trees are also linked using {wo
different pointers, w.LPTR and w.RPTR, in the form of a binary tree.
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Scheme of Algorithm MER

Initially an empty interval tree T is created with left and right side of the solid blocks in
sorted order. A window ([0, a), 0) corresponding to the roof of the floor (0, 0), (s, b)),
1s inserted in the interval tree. We start processing solid block in proper sequence. Let
P((a1,b1), (a2, b2)] be the current solid block whose top is to be processed.

Search the interval tree from the root to get node wx such that a;, < d{wx) < q,.
Let Pry be the set of nodes traversed from the root to w= (excluding wx). From ws
scan upto leaf level to get a, and a,. Let P, and Pp be the set of nodes along these two
paths. It is obvious that all actjve windows in T that intersect the interval lar, as], will
appear with the nodes in Py, P; and Pr. As a matter of fact all windows associated
with wx will intersect lai, az]. The window associated with nodes in Py, P, and Ppg
other than w* may or may not intersect {a,,a,]. The search for such nodes can be ef-
hciently accomplished using pointers w.LPTR and w.RPTR. All windows intersecting

the interval (a;, ay] will generate corresponding MER’s and can be foun in O(nlogn)
plus number of reported intersections with no additional search overhead.

While processing the top of solid block Pl(a, b), (@2, 02)] two pointers POINTER L
and POINTER_R. are maintained. Initially these pointers point to the root of the T.
Subsequently, POINTER._L will point to the current node of the interval tree which con-
tains the last inserted secondary window with right extremity at a,, and POINTER_R
will point to the current node of the interval tree which contains the last inserted sec-
ondary window with left extremity at a,.

Let w be a node whose associated windows may return an MER. The windows in w.[
are processed from end of the list (i.e., the windows with largest interval first and then
in decreasing order) until a window, non-intersecting the interval [ay, ay] is found. Note
that each time a secondary window is to be inserted in the interval tree, the search for

its position is to be initiated from the node currently pointed by either POINTER_L or
POINTER_R, down the tree.
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Algorithm MER

[nput: A rectangular floor (0, U), (a, b)] with n solid blocks. Each block with their
given set of pins.

Output: 1. All MERs. 2. Visibility Graph for the given set of pins
Method:
Begin

1. create an interval tree with x-coordinate of the left
and right sides of solid blocks.

2. insert a window ([0, a, 0) corresponding to the roof(top side) of the floor.

. create a sorted list Y, i, e., arrange the top and bottom
sides of solid blocks in p.oper sequence.

1. insert ¢ in TEMP-TREE-R and 0 in TEMP-TREE-L (which are nitially empty);
0. repeat(process the list Y in increasing order of Yli].y)
let P’[(ay, b)), (g, b)) be the current solid block;

if Y{z].ind = t perform 5.1 thru 5.4 else perform 5.5;

0.1. scan T from root to find the first node % such that a, < d(wx*) < ay. form
three sets of node P;y, P;, and Pr in the interval tree:

0.2. find all windows attached to wx and nodes in Pry, P, Pp whose
Intervals intersects [a;, ay]. Let these set of windows be be A.

3.3. lor each member A € A

(a) return the corresponding MER, update Visibility Matrix M and
and generate secondary windows.

(b) delete A from T and insert the secondary windows found in 5.3(a)
using POINTER_L or POINTER_R.



end.
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9.4 insert ay, ¢y in TEMP-TREE-R and TEMP-TRE-1, respectively;

5.0.(a) find the left (right) extremity of the primary window associated to the

bottom of current solid block from TEMP-TREE-R (TEMP-TREE-L) and
generate corresponding window:;

(b) insert the window found in 5.5(a) and delete
a1, 8y from TEMP-TREE-R and TEMP-TREE-L respectively:

until(top and bottom of all solid blocks are processed)

?

0. process the bottom of the floor as the top of a dummy solid block.
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Interval tree after processing the top of floor

[ (B,40),0 |y window
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216 [{0;0);{4012)]
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L0, 3, 0]
Interval tree after processing the top of solid block A
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MER’ s returned

© (21) [(8,0), (40, 4)]
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(e 3y, 0]
Interval tree after processing the top of solid block B
and bottom of A and B.

Figure 7 Execution trace of Algorithm MER



0.2  CliquePartitioning

Data Structures
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(4) A Supernode S, whose element have three fields as follows:

1. 5(2).wt : the wt of a supernode is the number of vertices it contains.

2. 5(z).list : the list of vertices in the supernode.

3. 5(i).zone : the convex hull of the set of vertices.

The pseudo code of the algorithm using the above data structures is presented below.

Algorithm : CliquePartitioning //create a super graph (S, 14"}

S =¢; E' = ¢,
for each v; € V do s; = v;; S = S U {s;} endfor
for each e;; € E do E' = E' {€] ;} endfor

while E' # ¢ do

/7604 81ndext, Srndess having most common neighbor

MostCommons = —1
for each e; ; € E' do

cij =| COMMON _NEIGHBOUR(G', s, 3;)

if ¢; ; > MostCommon then
MostCommons = ¢ ;
Indexrl = i; Index2 = j:
endif

endfor

CommonSet = COMMON_NEIGHBOUR(G

//delete all edges inking syngect, 8 1mdess
! = DELETE_EDGE(E,; 3Indﬂ:1:1)5
E' = DELETE EDGE(E', $1mgess);

y SIndexl Slndmﬂ);



//Hlergﬂ Srndex1 and SIndez2 11tO SIndexlIndex?2
S = S — SIindexl = S Index?)

S=S5U {andemlfndem2};
Update weight of 87,4621 1mdecs:

//add edge from sinderiingess tO super-nodes in CommonSet
for each s; € CommonSet do

S - ! .
L= FE'"U {Ei,fndemlfnde:ﬂ}!
endfor

endwhile

23



0.3 Refinement

Algorithm: Refinement

Input:1. An array of supernodes obtained from CliquePartitioning algorithm.

Each supernodes representing a zone, which may be overlapping
2. z_count : number of zones

Qutput:Array of supernodes each representing a zone which are nou-overlapping.
Method:
3epin

L.for i=1 to z_count
Define_Zone : convex hull of the set of pins in supernode S(3)

2.Break_Overlapping.Zones.
break the smaller of any two overlapping zones, into zones

with single pins.

3.Let 2’_count be number of zones after splitting.
for i=1 to 2’ _count — 1

for j=i+1 to 2’ _count
let pin p € S(j5)

if pin p is visible to all pins in S () and zone S(i) + p does not overlap with

any existing zone, attach p with S(i), Update convex hull of S (2),
Update weight of S(7).

endfor
endfor

endd



A
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||s1 il |1u||| 1r|

Zone partititioning after the Clique Partition
..e. most common neighbour algorithm.

Zone partititioning after the Refinement

algorithm resuiting in non overlapping zone.

Figure 8 Zone partionionig before and after Refinement Algo.
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0.4 MaxZone

Algorithm MaxZone

[nput: An array of supernodes obtained after the Refinement, Algorithm.

Output: Supernode S{tndex) with the max number of vertices.

Method:
Begin
inder = 0: wi = 0;
for i =1 to z_count
1wt < S(i).wt.

indexr = ¢ 1wt = S(1).wt.
endif
endfor

end.

6 Complexity

6.1 MER

The algorithmn MER runs i O(nlogn+R) time ;
of solid blocks and R denotes th

algorithmn is O(n). Visibility

‘he space complexity of the
matrix takes O(t?), where ¢ is

the number of points(pins).

6.2 CliquePartitiOning

The time complexity of the algorithm is O£ K2/ 2)[TsSi86],
Cliques obtained and ¢ is the number of nodes

Space complexity of the algorithm is O(t + ¢)

where K is the number of
in the graph. It is reported that the
, Where ¢ is the number of nodes and e is
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the number of edges. It may be pointed that the MER-visibility graph being dense, the
number of edges is O(¢?). Hence in our case the space complexity is O(t?).

6.3 Refinement

Finally the Refinement algorithm runs in O(K t) time, where ¢ denotes the number of
pins and K denotes the number of zones. The space complexity of the algorithm is O(t).

6.4 MaxZone

After running the MinZoue algorithm the extra time needed to compute MaxZone is
()(K). The space complexity of the algorithm is O(K), where K denotes the number of

2O,

6.5 Overall Complexity

Both time and space complexity of the MinZone algorithm is dominated by CliquePar-
tittoning Algorithm. Hence time complexity of MinZone isg O(t1°K*/2), where K is the
number of Cliques obtained. The space complexity is O(t?), where t is the number of
nodes in the Visibility graph obtained by MER algorithm.
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7 Experimental Results

The proposed algorithms were implemented in C in UNIX environment on SUN SO-
LARIS workstation(CPU 296 Mhz) . The input file contains all the blocks, their posi-
tion( [z, y] coordinate), blocknumber. Each pin is uniquely defined by its blocknumber,
location, type and which edge of the block{top, bottomn, left or right) it is located.

The algorithm when run in Linux environment was taking niuch less time compared
to SUN SOLARIS. Configuration of the Linux machine: Compaq Deskpro EN, CPU
Pentium III(750 Mhz), RAM 64 mb.

Table 4.1 : results for problem MinZone

example | vertices | zones | CPU time(secs) MaxZone
obtained | Solaris Linux gize
] 15 | 5 . 01 L0015
2 27 8 . 01 . 002 6
3 31 8 . 02 . 004 6
4 30 8 . 02 . 006 0
5 4() 10 . 03 . 009 6
6 57 11 . 08 . 010 8
7 67 12 . 12 . 010 10
8 75 18 . 14 . 020 7
9 100 23 . 22 . 040 10
10 122 27 . 43 . 070 10
11 138 31 . 09 . 080 10
12 146 J6 . bl . 100 14
13 168 4() . 65 . 120 9
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8 Conclusion

In this report we proposed a new method of partitioning a set of pins on a given place-
ment of blocks such that all pins in a zone belongs to distinct nets and no two zones are
overlapping. A graph theoretic algorithm, followed by a greedy heuristic is adopted for
minimum zone partitioning problem, which works on a special type of visibility graph
of the set of pins, called MER-visibility graph. Detailed experiments are performed on
a randomly generated floorplan. We initially fix the number of blocks and the number
of nets on the floor. Then the blocks were generated randomly and the pins attached to

block are also generated randomly. Experimental results are observed to be encouraging
with respect to time and quality of output.

In Clique Partitioning Algorithm we are using the Most Commom Neighbour heuristic.
When the edge with Most Common Neighbors is chosen, ties are resolved arbitrarily.
It we can use the information regarding positions of the pins (of MER-visibility graph)
while resolving the ties, we might be able to come up with better solutions.
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