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Short Abstract

The Stack Overflow website is one of the most popular communities used by millions of programmers. If we consider a question and its corresponding
answers as a knowledge unit on the Stack Overflow website, then there are different semantic relationships between two knowledge units, which include
duplicate, direct, and indirect relationships with the proposed question. Recognizing different categories of semantic relationship between knowledge
units in Stack Overflow can significantly improve the effectiveness and efficiency of information search. In this study, a hybrid approach based on deep
learning methods and traditional similarity criteria is presented to detect the relationship between questions. In particular, two deep network architectures
are presented, the first architecture consists of a long short-term memory network as well as a cosine similarity calculation layer. The second architecture
is an extension of the first architecture by adding an attention mechanism. The proposed approach was evaluated on a dataset of Java programming
language contining 40000 guestions. The obtained results show that in terms of F1, Recall and Precision, the proposed model performs better than the
existing models. Specifically, the model proposed in this article has a 17.3% improvement in terms of F1 measure compared to the best current model.
Also, the results of the experiments show that using the pre-trained word embedding model significantly improves the performance of the presented
models.
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1-  Short Introduction (4-5 lines)

If we consider a question and its corresponding answers as a knowledge unit on the Stack Overflow website, then there are different semantic
relationships between two knowledge units, which include duplicate, direct, and indirect relationships with the proposed question. This research aims
to provide a model based on deep learning methods and text similarity criteria to improve the prediction of semantic relationships between knowledge
units on the Stack Overflow website. In the existing studies, there are two general approaches to detecting the relationship between knowledge units;
the first approach involves representing the text by building features related to similarity measures and then using a machine-learning technique to build
a model. In the second approach, word embedding representation is used along with deep learning techniques to create a model.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)
Although deep learning methods such as long short-term memory and convolutional neural networks have shown successful results in this field, the
performance of deep learning methods can be improved by including features related to text similarity and using the attention mechanism. In this regard,
this study presents a hybrid approach based on deep learning methods and traditional similarity measures to detect the relationship between questions.
In particular, two deep network architectures are presented; the first architecture consists of a long short-term memory network and a cosine similarity
calculation layer. The second architecture extends the first architecture by adding an attention mechanism. Also, in this study, pre-trained word
embedding models in general texts and domain-specific texts are used to represent words. The dataset of Java programming language questions related
to the Stack Overflow site, which contains 40 thousand pairs of knowledge units, was used to test the presented models. The presented methods were
implemented using Python programming language and Keras deep learning library. The performance results of the models were measured using the
Precision, Recall, and F1-measure, and the results show that the combined BilSTM-Att-Cosine_Fe model with the Glove pre-trained word embedding
has better results than other implemented models in terms of all performance criteria. The obtained model performs better than the models presented in
(Xu et al., 2018), which indicates the superiority of the proposed method in finding the semantic relationship between knowledge units. Also, the results
of the experiments show that the use of the Glove pre-trained word embedding model significantly improves the performance of all utilized models.
The models obtained using the Glove representation perform better than the pre-trained representation related to specialized field texts.
3-  Conclusion (4-5 lines)
The results of this study show that the use of deep learning methods along with traditional similarity features significantly increases the classification
power of the model. The deep learning methods used in this research have a strong ability to represent knowledge units and recognize the relationship
between them. The results of the experiments show the effectiveness of using pre-trained representations as a transfer learning approach.
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How do | compare I’ve been using the == operator in my program to compare all my strings so far. However, | ran into a g
strings in Java? bug, changed one of them into .equals() instead, and it fixed the bug. Is == bad? When should it and
should it not be used? What’s the difference?
Strings in Java : String s1 = "andrei"; String s2 = "andrei"; String s3 = s2.toString(); System.out.printin((s1==s2) + " _," +
equals vs == (s2==s3)); Giving the following code why is the second comparison s2 == s3 true ? What is actually )
s2.toString() returning ? Where is actually located (s2.toString()) ? &S Jg
“=="1n case of String | String a = "devender"; String b = "devender"; String ¢ = "dev"; String d = "dev" + "ender"; Stringe =c + Sl Jlges
concatenation in Java “ender"; System.out.printin(a == b); //case 1: o/p true System.out.printin(a == d); //case 2: o/p true 1
System.out.println(a == e); //case 3: o/p false a & b both are pointing to the same String Literal in string b3,
constant pool. So true in case 1 String d = "dev" + "ender"; should be internally using something like - PO
String d = new StringBuilder().append(“dev").append(“ender").toString(); How a & d are pointing to the
same reference & nota & e ?
Does concatenating I have a long string that doesn’t fit the width of the screen. For eg. String longString = "This _ string _is shls g
strings in Java a!ways _very_,long..."; To make it easier to read, | thought of writing it this way - String longString = "“This_, LLs |
Iead_ to new St”f‘gs string _is_, very_.long..." + "This _,string _is._, very_.long..." + ...; However, | realized that the second B ’
being create?d in way uses string concatenation and will create 5 new strings in memory and this might lead to a ooninss e
memory: performance hit. Is this the case? Or would the compiler be smart enough to figure out that all | need is
really a single string? How could I avoid doing this?
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