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Motivation

• Continuation of the work done by Rodrigues et al. [6] on stack
trace deduplication.

• Tune edit-distance penalties for a stack trace dataset quicker.
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Bug Deduplication Methodology Pipeline

Preprocessing Stack Trace Similarity Candidates Ranking
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Dynamic Programming

• “Dynamic programming usually refers to simplifying a decision
by breaking it down into a sequence of decision steps over
time”[7]
• Used for several problems

• Fibonacci Serie : Si = Si−2 + Si−1

• Levenshtein distance [8]:

lev(a, b) =



|a| if |b| = 0,
|b| if |a| = 0,
lev(tail(a), tail(b)) ifa[0] = b[0]

1 + min

 lev(tail(a), b)
lev(a, tail(b))
lev(tail(a), tail(b))

otherwise.

,where tail(x) is a substring excluding the first character.
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differentiation Problem

• Alignment score of two sequences [2] :

Hi ,j = max


Hi−1,j−1 + Si ,j
Hi−1,j − d
Hi ,j−1 − d

, where d is a fixed gap penalty and Sij is the match score.

• How to tune d and/or Sij for a dataset?
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differentiation Problem

• Alignment score of two sequences [2] :

Hi ,j = max


Hi−1,j−1 + Si ,j
Hi−1,j − d
Hi ,j−1 − d

, where d is a fixed gap penalty and Sij is the match score.
• How to tune d and/or Sij for a dataset?

• Solution 1: Consider them as hyperparameters and perform a
grid search

• Solution 2: Differentiable Dynamic Programming
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From Dynamic Programming to DDP

• Consider dynamic problem as an RNN problem.

• Each cell can be written as an RNN step.
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From Dynamic Programming to DDP

i-2 i-1 i++
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From Dynamic Programming to DDP
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From Dynamic Programming to DDP

i,j
i-1,j-1

i,j-1

i-1,j

i+1,j+1

i,j+1

i+1,j

Hi,j
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From Dynamic Programming to DDP

• The alignment function will have to be differentiable.
• Replace max function by RealSoftMax(LogSumExp).
• Add a sigmoid node at the end to predict similarity.
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Similar Propositions

• Similar approach has been applied on Biological Sequences by
Koide et al. [4].

• Promising results with their edit-invariant neural network.
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Training

• DDP is a type of RNN : SGD can be used.

• Parameters can be tuned quickly compared to Hyperparmeter
Grid-Search.
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Potential Issues

• Same problem as RNN (exploding/vanishing gradient).
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Our Research

• Alignment score is used in several previous work :
• Brodie et al. [2]
• Modani et al. [5]
• Bartz et al. [1]
• Dang et al. [3]
• Rodrigues et al. [6]
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Our Research

• DDP can be applied to any of the previous work and
parameters and local minimum should be found faster.

• More complex alignment score functions with more
parameters can be used.
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Thank you!
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