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Introduction

• Genome sequencing
– DNA assembly: Obtaining a whole genome sequence 

from sequencing reads
– Seeking some path in a graph that encodes suffix-

prefix overlaps  

• Overlap encoding graphs
– Overlap graph
– De Bruijn graph
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● Shortest Superstring problem
● Let P be a set of input strings.
● Find the shortest string that contains all input strings as substring.

● Equivalent to finding a maximum weighted Hamiltonian path in the 
overlap graph.

● Example  P := { AACGTA, GTACAA, CAACG  } 
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Hierarchical Overlap Graph (HOG)
 

||P|| denotes the sum of lengths of strings in P



HOG: construction
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Main Algorithm
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Improvement using segment tree

 



Improvement using segment tree
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A[1..2] A[3..3] A[4..5] A[6..6]
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Improvement using segment tree

• Example: Query 2 on A[1..5]
– Update two nodes, representing A[1..3] and A[4..5]
– Their children are not updated yet
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Improvement using segment tree

 



Conclusion
 

Open questions :

● can one get a linear time algorithm?

● can one extend the data structure to encode approximate 

overlaps?



Thanks for your attention

Kunsoo Park
Eric Rivals

Sung Gwan Park
Bastien Cazaux

Funding:

Paper: SPIRE, LNCS, 12303, doi: 10.1007/978-3-030-59212-7_20



Outline

• Introduction
• Preliminaries
• Main algorithm
• Improvement using segment tree
• Improvement using word RAM model



Improvement using word RAM

 



Improvement using word RAM

 



Improvement using word RAM

 



Pointers

https://www.geeksforgeeks.org/lazy-propagation-in-segment-tree/

Lazy Propagation in Segment Tree
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