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Documentation

From Apache Common Collections



Writing Documentation

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @return true iff the collections contain
the same elements with the same
cardinalities.
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b) {
  ...
  return true;
}

Source code

JavaDoc method documentation 
(inside comments)

JavaDoc documentation tag



Documentation Reuse : The Problem

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @return true iff the collections contain
the same elements with the same
cardinalities.
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b) {
  ...
  return true;
}

public static boolean 
isEqualCollection(final Collection a, final 
Collection b, final Equator equator) {
  ... 
  return
isEqualCollection(collect(a, transformer),  
collect(b,transformer));
}

How to document this method?

delegation



Current Solution : Copy-Paste!

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @return true iff the collections contain
the same elements with the same
cardinalities.
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b) {
  ...
  return true;
}

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @param equator the Equator used
for testing equality
 * @return true iff the collections contain
the same elements with the same
cardinalities.
*/
public static boolean 
isEqualCollection(final Collection a, final 
Collection b, final Equator equator) {
  ... 
  return
isEqualCollection(collect(a, transformer),  
collect(b,transformer));
}



Research Questions

1. RQ1: Do developers often copy-paste documentation tags?
2. RQ2: What are the causes of documentation tags copy-paste 

and could they be avoided by a proper usage of 
documentation tools?



Our Empirical Study: Corpus

Seven very popular Java libraries



Our Empirical Study: Duplication Detector

Documentation duplication



Research Question 1: Raw Results



Accidental Duplications vs. Copy-Paste

● There are many duplications
● However duplications might be only accidental
● We study the status of duplications

○ Three experts look at a random subset of 100 duplications
○ Analyze source code and documentation
○ Label the duplication as accidental or intended
○ Intended duplication are copy-paste

● We use bootstrapping to estimate the ratio of copy-paste in the corpus



More Than Half Duplications Are Copy-paste!

Two experts out of three agree All experts agree



Research Question 2: Causes of Copy-Paste 

● We take as input all copy-paste from our random subset
● One expert analyzed the documentation and code
● And build a taxonomy of underlying reasons behind the 

copy-paste



Cause 1 : Delegation (60%)

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @return true iff the collections contain
the same elements with the same
cardinalities.
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b) {
  ...
  return true;
}

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @param equator the Equator used
for testing equality
 * @return true iff the collections contain
the same elements with the same
cardinalities.
*/
public static boolean 
isEqualCollection(final Collection a, final 
Collection b, final Equator equator) {
  ... 
  return
isEqualCollection(collect(a, transformer),  
collect(b,transformer));
}



Cause 2: Code Cloning (28%)

/**
 * Writes a String to the {@link 
StringBuilder}.
 *
 * @param value The value to write
 */
@Override
public void write(final String value) {
  if (value != null) {
    builder.append(value);
  }
}

/**
 * Writes a portion of a character
array to the { @link
StringBuilder }.
 *
 * @param value The value to write
 * @param offset The index of the
first character
 * @param length The number of
characters to write
 */
@Override
public void write(final char [] value, 
final int offset, final int length) {
  if (value != null) {
    builder.append(value, offset, length);
  }
}



Cause 3: Subtyping (8%)

/**
 * Gets the value from the pair.
 *
 * @return the value
 */
V getValue () ;

/**
* Gets the value from the pair.
*
* @return the value
*/
public V getValue () {
  return value;
}



Cause 4: Same Intent Code (3%)

/**
 * Delegates to { @link
     EndianUtils#readSwappedInteger(InputStream)}
 * @return the read long
 * @throws IOException if an I/O error occurs
 * @throws EOFException if an end of
     file is reached unexpectedly
 */
public int readInt() throws IOException, 
EOFException {
  return EndianUtils.readSwappedInteger(in);
}

/**
 * Delegates to {@link
   EndianUtils#readSwappedFloat(InputStream)}
 * @return the read long
 * @throws IOException if an I/O error
occurs
 * @throws EOFException if an end of
file is reached unexpectedly
 */
public float readFloat() throws IOException, 
EOFException {
  return EndianUtils.readSwappedFloat(in);
}



Existing Reuse Support

No reuse support

No support at all for delegation, 
cloning and same-intent code



Revisiting Documentation Reuse

/**
 * @param a the first collection, must not
be null
 * @param b the second collection, must not
be null
 * @return true iff the collections contain
the same elements with the same
cardinalities.
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b) {
  ...
  return true;
}

/**
 * @param a {@reuse 
     isEqualCollection(Collection, Collection)}
 * @param {@reuse isEqualCollection(Collection, 
     Collection)}
 * @param equator the Equator used
for testing equality
 * @return {@reuse isEqualCollection(Collection, 
     Collection)}
 */
public static boolean 
isEqualCollection(final Collection a, final 
Collection b, final Equator equator) {
  ... 
  return
isEqualCollection(collect(a, transformer),  
collect(b,transformer));
}



Wrapping Up

● Copy-Paste of documentation is very frequent in real-world code
● They are caused by four causes in the underlying source code
● Existing popular tools do not provide any support for most of the cases
● A simple mechanism can dramatically improve the situation, but there are still 

open questions:
○ What is the situation in other languages than Java?
○ Can we provide better mechanisms?
○ How to migrate existing code?


