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scratch to reviewing code written and tested by AI”              

—Thomas Zimmermann—
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CodeWhisperer

Summarize this method: 

private static String toGroupName(String   
                                  attribute){

    int pos = attribute.indexOf(';');

    if (pos > -1) {

        attribute = attribute 
                       .substring(0, pos);

    }

    return attribute.replace("X", "XX") 
                    .replace(“.", "X");

}

Code Summarization Task
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GitHub 
Copilot

// write the binary search algorithm

 
public int runBinarySearch(int[] sortedArray, int key, int low,   
                           int high) {
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GitHub 
Copilot

// write the binary search algorithm

 
public int runBinarySearch(int[] sortedArray, int key, int low,     
                           int high) {

    int index = Integer.MAX_VALUE;

    while (low <= high) {

        int mid = low  + ((high - low) / 2);

        if (sortedArray[mid] < key) {

            low = mid + 1;

        } else if (sortedArray[mid] > key) {

            high = mid - 1;

        } else if (sortedArray[mid] == key) {

            index = mid;

            break;

        }

    }

    return index;

}
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Write the binary search algorithm for  
an array of Integer 

Implements the binary search algorithm 

for a vector of Integer

Semantically Equivalent Code Descriptions

Original Code Description
write the binary search algorithm
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Original Code Description

Write the binary search algorithm for  
an array of Integer 

Implements the binary search algorithm 

for a vector of Integer

Semantically Equivalent Code Descriptions

write the binary search algorithm
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Experimental  
Design 1
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1 2

Dataset Construction

private static String  
  toGroupName(String attribute){

  int pos = attribute.indexOf(';');

  if (pos > -1) {

      attribute = 
        attribute.substring(0, pos);

    }

    return attribute. 
       replace("X", "XX"). 
       replace(".", "X");

}

/* Translates a attribute  
name into a name suitable  
for a named capturing  
group. */

3 4

214

Java

Maven
JUnit
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Dataset Construction

892
214
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Pre-training

…

Code Description

892

1 1

2

…

private static String toGroupName(String attribute){

    int pos = attribute.indexOf(';');

    if (pos > -1) {

        attribute = attribute.substring(0, pos);

    }

    return attribute.replace("X", "XX") 
                    .replace(“.", "X");

}

Translates an attribute name into a name  
suitable for a named capturing group.

Method

Returns the time in millisecond until  
the next ticket.

public long timeout(){

    if (tickets.isEmpty()) {

        return -1;

    }

    sortIfNeeded();

    Ticket first = tickets.get(0);

    return first.start - now() + first.delay;

}

2
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Experimental  
Design 2
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Pre-training

…

Original Code Description

892

1 1

2

…

2

Translates an attribute name into a name  
suitable for a named capturing group.

Paraphrased Code Description

Returns the time in millisecond until  
the next ticket.

Given an attribute name as input, it  
translates an attribute name into a name  
suitable  for a named capturing group.

The time is returned in millisecond until  
the next ticket.
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Research 
Question 

#1

Different, yet 
semantically 

equivalent

1

2
DL-based  

paraphrasing 

Translation 
Pivoting

3 Manually 
Paraphrased

A 
U 
T

O

M

A

T

I

C
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Research 
Question 

#1

TRANSLATOR 
MODULE

1

INPUT

Returns the hash value

Translation 
Pivoting

Ritorna il valore hash
TRANSLATED CODE DESCRIPTION

2

AUTOMATIC PARAPHRASING
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Research 
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TRANSLATOR 
MODULE

1

Translation 
Pivoting

TRANSLATED CODE DESCRIPTION

2

TARGET

Return the hash

3

4

AUTOMATIC PARAPHRASING

INPUT

Returns the hash value

Ritorna il valore hash
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Research 
Question 

#1
1

INPUT

Returns the hash value

DL-based 
Model

Returns the digest 
hash value

TARGET

2

PEGASUS

AUTOMATIC PARAPHRASING
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Experimental  
Design 3
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Utility to determine if the specified mass is the major isotope for the given atomic number.
private boolean isMajorIsotope(int number, int mass){

     …

}

Given an atomic number, the utility can determine if a specific mass is the major isotope 
for that atomic number.
private boolean isMajorIsotope(int number, int mass){

      … 
}

private boolean isMajorIsotope(int number, int mass){

      … 
}

Utility for determining whether the specified mass is the primary isotope for the given 
atomic number.

The mass is the major isotope for the number.
private boolean isMajorIsotope(int number, int mass){

     …  

}

MANUALLY 
PARAPH.

TRANSL. 
PIVOTING

DL-BASED 
PARAPH.

ORIGINAL
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Research 
Question 

#1
Developers using different 
wordings to describe a 
needed method may end  
up with different 
recommendations, 
potentially resulting in the 
loss of ~28% correct 
recommendations
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Research 
Question 

#1

Handler used when a resource is represented by  
an Object that is a JSON element.   

Starting from the array 'vs' inject the vertex 'v' in 
canonical position.

Converts a JSON workflow configuration to a  
workflow tool.

Find, within the trie symbol table, the longest  
prefix from position (i).  

…

… 892

Up to what extent we can rely 
on automatic SOTA tools for 

generating different, but 
semantically equivalent code 

descriptions?
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Research 
Question 

#1
SOTA paraphrasing 
techniques can be used 
to test the robustness 
of DL-based code 
recommenders by 
generating semantically 
equivalent descriptions 
in up to 77% of cases.
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Developers using different wordings to describe a needed 
method may end up with different recommendations, 
potentially resulting in the loss of ~28% correct 
recommendations


SOTA paraphrasing techniques can be used to test the 
robustness of DL-based code recommenders by  
generating semantically equivalent descriptions in up to 
77% of cases.


FINDINGS
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www.antoniomastropaolo.com

www.github.com/antonio-mastropaolo/robustness-copilot
Developers using different wordings to describe a needed method 
may end up with different recommendations, potentially resulting 
in the loss of ~28% correct recommendations

SOTA paraphrasing techniques can be used to test the robustness of 
DL-based code recommenders by generating semantically 
equivalent descriptions in up to 77% of cases.
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