
A hypergraph H = (V, N) is defined as a 
set of vertices V and a set of nets 
(hyperedges) N among those vertices. 
A net n ∈ N is a subset of vertices and 
the vertices in n are called its pins.

Figure 1: A hypergraph representation 
with 3 nets (N1, N2, N3) and 5 vertices 
(v1, v2, v3, v4, v5). Pin sets of the nets 
are given below.

 N1 = {v1, v2},  N2 = {v2, v3, v5},

N3= {v3, v4, v5}
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• Partitioning of a hypergraph
• 2 different research areas:

– Fast Hypergraph 
partitioning (large Scale) 
🡪 Kaya, Cavit

– Optimal Hypergraph 
partitioning (small scale) 
🡪 Cemil, Ali
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1. Cut Net
2. Total Message
3. Total Volume
4. Max send message
5. Max send Volume
6. Max send receive 

volume 

There are various tools proposed in the literature which can partition a given hypergraph very
fast for small hypergraphs. However, none of the traditional methods provides  an optimal
partitioning pattern, these tools do not provide an optimal partition always. Therefore, we will in
pursuit for optimal solution. Table shows PaToh results and our programs results.

The main purpose of this 
algorithm is that we need to 
eliminate some partitions 
which will cause symmetry. 
If it is not done, same result 
will be obtained without 
getting any efficiency.

A K-way partition of a hypergraph H is 
a partition of its vertex set, which is 
denoted as ∏ = {V1, V2, . . . , Vk}, 
where

• parts are pairwise disjoint, i.e., Vk ∩ 
Vl = ∅ for all 1 ≤ k ≤ l ≤ K

• each part Vk is a nonempty subset 
of V, i.e., Vk ⊆ V and Vk ≠ ∅ for 1 ≤ k 
≤ K,

• the union of K parts is equal to V, 

Let Wk denote the total vertex weight 
in Vk, that is Wk = ∑ v∈Vk w[v] and 
Wavg denote the weight of each part 
when the total vertex weight is equally 
distributed, that is Wavg = ∑ v∈Vk 
w[v] / K. If each part Vk ∈ Π satisfies 
the balance criterion  

We say that Π is ε-balanced where ε is called the maximum allowed imbalance ratio.

Figure 2: A partitioning result of a hypergraph with 4 nets (N1, N2, N3, N4) and 10 
vertices (v1, v2, .., v10) into 4 parts. Resulting partitions are given below.

P1 = {v4, v10},  P2 = {v1, v3},  P3= {v6, v8},  P4= {v5, v7, v9}
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Wk ≤ Wavg(1 + ε), for k = 1, 2, . . . , K

Figure 3: A decision tree according to Part Assigment Algorithm

Optimal Hypergraph partitioning results with different number of threads, and branch & bound algorithm for CutNet and Total Message metrics.
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