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Introduction
Graphlets are small connected induced subgraphs of a larger graph. Typically graphlets are said to be subgraphs containing up to 5 nodes, but 
they can be easily expanded to contain 6 or more nodes. Counting how many time each orbit (i.e. each symmetrically equivalent set of nodes) of 
each graphlet touches each node of a large graph is a good way to identify the type of network the graph represents.
Orbits can be counted more efficiently using equations, reducing counting orbits on n nodes to searching graphlets on n-1 nodes and solving a set 
of equations involving sets of common neighbors of the nodes of these graphlets. The equations reflect the ways a graphlet can be built. 
Therefore, one orbit may have multiple equations. We investigated the effect of choice of equations on the speed of our Jesse algorithm.



𝑥,𝑎,𝑏,𝑐 ≈Ω5

𝐶 𝑥, 𝑏, 𝑐 = 2 𝑜47 + 𝑜60



𝑥,𝑎,𝑏,𝑐 ≈Ω11

𝐶 𝑏, 𝑐 = 𝑜47 + 3𝑜58 + 𝑜63 + 𝑜67



𝑥,𝑎,𝑏,𝑐 ≈Ω12

𝐶 𝑥, 𝑏, 𝑐 = 𝑜47 + 𝑜60 + 𝑜63 + 𝑜66 + 2𝑜68 + 3𝑜70

Effect of equation choice
Lookup in hash maps with high collision rate?  

No, because the speed difference still exists when all 
common neighbors are saved in the same hash map.
Comparison of longer lists?

No, because determining equality of lists only based 
on hash (only computed once) does not remove the speed difference.
Just more lookups?

Appears to be the case, but the time is not directly 
proportional to the number of lookups. Maybe because adding the least 
connected node last assures that the starting graphlet is the most 
dense possible, therefore rarer? As is to be expected in that case, the 
speed difference vanishes in extremely dense and sparse graphs.

But why?

Multiple equations for the same orbit

Random 

equation

Low degree 

added node

High degree 

added node

5 0.76 0.41 0.83 1.86

6 21.96 9.85 37.63 2.23

7 826.25 349.00 1626.99 2.37
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Running time of the Jesse algorithm with different selection of equations. 
Whenever multiple equations can be used to count one orbit, the used equation is 
chosen at random, the equation in which the added node has the lowest degree, 
or the highest degree.


