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Abstract
Application Programming Interfaces (APIs) play a crucial role in software devel-
opment, and the quality of API documentation significantly impacts developers’
usage of APIs. To improve API documentation, a method based on program
static analysis and natural language processing is proposed for the automatic de-
tection and repair of API documentation defects. In experiments, the accuracy
and recall rates of defect detection results reached 74.6% and 81.4%, respec-
tively, enabling relatively accurate detection of documentation defects in Java
APIs. In further experiments, the repair functionality of API documentation
was also evaluated, and the results showed that the generated documentation is
correct and concise, effectively repairing API documentation defects.
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Abstract: Application Programming Interfaces (APIs) play a crucial role in
software development, and the quality of API documentation significantly im-
pacts how developers use these APIs. To improve API documentation, this pa-
per proposes an automated approach for detecting and repairing defects in API
documentation by leveraging program static analysis and natural language pro-
cessing techniques. Empirical studies demonstrate that the proposed approach
achieves 74.6% precision and 81.4% recall, showing that it can accurately detect
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documentation defects in Java APIs. Further experiments evaluate the repair
recommendation functionality, with results indicating that the generated recom-
mendations are correct, concise, and can effectively repair API documentation
defects.

Keywords: Java API documentation; program exceptions; repair recommen-
dation

0 Introduction
As computer applications continue to deepen, software requirements and scale
continue to grow. Rapid and efficient software development has become a key
objective in the software industry. Effective reuse is an important way to im-
prove development efficiency and reduce costs, with API reuse being one of the
most effective means. Developers can achieve desired functionality by correctly
using exposed function interfaces without needing to understand underlying
implementations or internal mechanisms, thereby improving development effi-
ciency.

Correctly understanding APIs is a prerequisite for their use. If the time spent
understanding an API exceeds the time needed to write similar functionality
from scratch, using the API loses its purpose. API documentation plays a vital
role in helping developers use APIs correctly by describing usage contexts such
as input specifications, version information, and parameter constraints, enabling
developers to follow these rules and avoid errors when using APIs.

However, due to programmer oversight and software maintenance and
upgrades, API documentation often contains defects. These defective doc-
uments can cause developers to struggle when using APIs, hindering their
understanding and affecting software performance. For example, in the
get(Object target, Class<?> sourceType, String key) method of the
com.sun.javafx.fxml.BeanAdapter class, the parameter key is described
simply as “The property name.”However, passing a null value to key
throws a NullPointerException. Analysis reveals that when get() calls the
getStaticGetterMethod(Class<?> sourceType, String key, Class<?>
targetType) method in its class, there is a constraint: if parameter key is
null, an exception is thrown. Since get() directly passes the key parameter
value to getStaticGetterMethod(), this causes the exception. Clearly, the
documentation for the get() method should include a description of this
exception to prevent developers from triggering it and causing program errors.
Therefore, complete API documentation is essential for developers.

Currently, research on API documentation defect detection is limited. Some
studies have applied NLP to Java documentation, while others have proposed
methods combining natural language processing and code analysis to detect API
documentation errors. Previous work has investigated parameter constraint de-
scriptions in documentation, categorizing parameter constraints into four types:
null prohibition, null allowance, value restriction, and type restriction. Other

chinarxiv.org/items/chinaxiv-201809.00131 Machine Translation

https://chinarxiv.org/items/chinaxiv-201809.00131


approaches have utilized Stack Overflow to improve API documentation qual-
ity by collecting scattered information to provide more comprehensive support.
Another method connects source code examples from online websites to API
documentation. Although this paper addresses different research questions, it
builds upon these analytical techniques.

This work extends previous research in several ways: (a) the constraint types
targeted by the experimental method have been expanded from null allowance,
null prohibition, and value restriction to include four types—null allowance, null
prohibition, value restriction, and type restriction—making the approach more
generalizable; (b) through natural language processing of API documentation
to understand semantic information, 64 heuristic semantic rules have been de-
fined and summarized to extract corresponding constraint information from
documentation, significantly improving the accuracy and coverage of document
constraint extraction compared to previous methods; (c) a constraint solver is
used to verify code and documentation constraints, making detection results
more accurate; and (d) based on detected documentation defects, a new defect
repair method has been added.

1 Method Overview
This section first illustrates the research objectives and basic approach through
a concrete example, then presents the overall framework of the automated de-
tection and repair method based on program static analysis.

1.1 Example Illustration

Figure 1 [Figure 1: see original paper] shows a method from the com.sun.javafx.event.EventHandlerManager
class. In the validateEventType() method, an exception is thrown
when evertType == null. Clearly, because addEventFilter() calls
validateEventType(), this exception will also be thrown in addEventFilter()
if evertType is set to null. Therefore, to prevent developers from triggering
this exception, the API documentation includes the description: “@throws
NullPointerException if the event type or filter is null.”

This method primarily detects documentation defects for four constraint types:
null prohibition, null allowance, value restriction, and type restriction. The
constraint types are defined as follows:

a) Null Prohibition: Null values cannot be passed as parameters to
the method. When a null parameter is passed, an exception such as
NullPointerException is thrown.

b) Null Allowance: Contrary to null prohibition, null values can be passed
as parameters to the method without throwing an exception. Since null
parameters represent a special case, they need to be described in the
documentation.
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c) Value Restriction: Method parameters must conform to a certain value
range. If outside this range, an exception is thrown.

d) Type Restriction: Similar to value restriction, method parameters must
belong to certain types. If not, an exception is thrown. Due to inheritance
in object-oriented programming languages, such types must be accurately
described in API documentation.

The research approach detects whether constraint conditions for exceptions
thrown in code are correctly described in documentation. If no description ex-
ists, the documentation is considered defective and needs repair. To solve this
problem, this paper uses program static analysis and template-based natural
language processing techniques. The process involves several steps: first, using
program static analysis to extract constraint conditions when exceptions are
thrown from code, i.e., evertType == null; second, processing API documen-
tation to extract constraint information related to exceptions—in this example,
extracting information about evertType being null from the API documenta-
tion; and third, comparing the extracted information from both sources to check
for consistency. In this example, the constraints are consistent, indicating cor-
rect documentation. If this description were absent from the documentation,
it would be considered defective and require completion. Therefore, this paper
defines relevant semantic rules and uses constraint conditions extracted from
code to complete documentation repair. According to the rules, the generated
documentation would be: “@throws NullPointerException if evertType is null.”

1.2 Method Framework

This paper proposes an automated documentation defect detection and repair
technique. Figure 2 [Figure 2: see original paper] shows the overall flowchart of
the method, which consists of four main components:

a) Code Constraint Extraction: This component uses program static
analysis techniques to obtain method call relationships and, combined
with these relationships, extracts constraint conditions when programs
throw exceptions.

b) Documentation Constraint Extraction: Based on summarized heuris-
tic semantic rules, this component extracts constraint conditions described
in documentation regarding exception information.

c) Code and Documentation Constraint Comparison: The constraint
conditions from code and documentation are converted into First-Order
Logic (FOL) expressions and compared using the Z3 solver. If they are
inconsistent, the documentation is considered defective and needs comple-
tion.

d) Defect Report and Repair Recommendation Generation: Based
on the FOL format, this component establishes semantic rules for con-
verting FOL to natural language. According to the FOL of constraints
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extracted from code and these semantic rules, the code constraint condi-
tions are converted into natural language recommendations for users to
complete the documentation.

2 Detailed Methodology
2.1 Constraint Extraction

For APIs, exception-throwing constraint conditions exist not only in the method
body itself but also in its calling methods. Therefore, code constraint extraction
is divided into three steps: (a) call relationship analysis to analyze calling rela-
tionships between methods and establish a set of inter-method call relationships;
(b) method constraint extraction to build abstract syntax trees of method bod-
ies and extract constraint information within method bodies; and (c) complete
constraint information construction considering call relationships.

2.1.1 Call Relationship Analysis Since this paper focuses on whether
parameter constraint conditions are described in documentation, only direct
parameter-passing types are considered when analyzing call relationships.
For example, in the addTab(String title, Component component) method
of the javax.swing.JTabbedPane class, the Component type parameter is
eventually passed to the checkNotAWindow(Component comp) method of the
java.awt.Container class, thereby triggering an exception. This represents a
call relationship with parameter passing.

First, the API source code is parsed to extract the abstract syntax tree of
method m, and then call relationship analysis is performed using Eclipse’s call
hierarchy module. The specific steps are: obtain method m’s parameter list
Pm; if method m calls method c, obtain method c’s parameter list Pc. If the
intersection of Pm and Pc is not empty, then method c has a direct parameter-
passing call relationship with method m, and method c is added to method m’s
call relationship set.

2.1.2 Constraint Extraction For each public method m in the API, all throw
statements are obtained by traversing the abstract syntax tree. Relevant ex-
ception information is collected, and the constraint conditions triggering the
exception are traced back. Each method m’s exception information is stored as
a set of tuples ExcepInfom (m;P;t;c), where m is the current method name, P
is the method’s parameter list, t is the exception type, and c is the exception
trigger condition.

The pseudocode for extracting exception constraint information is as follows:

Data: stmList: AST statement block of a method m, and dep: integer
Result: infoList: list of exception information, which records the following exception tuples, i.e., (m;P;t;c)
1 infoList ← �
2 if dep == 0 then return infoList
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3 foreach stm � stmList do
4 if isThrowable(stm) then
5 infoList ← infoList � {f(m; P; t; c) | P: parameter, t: exception type, c: condition}
6 else if isComposite(stm) then
7 List subList ← (Block)stm:getBody()
8 infoList ← infoList � expExtractor(subList; dep)
9 else if isMethod(stm) � (stm's args � m's list) then
10 /* n is the callee of m in stm */
11 mList ← n:getBody()
12 infoList ← infoList � expExtractor(mList; dep - 1)

2.1.3 Constraint Information Integration Based on the ExcepInfom list
obtained for each method m in the previous step: first, delete exception con-
straint information unrelated to parameters. For each ExcepInfo(m;P;t;c), if
the exception trigger condition c does not contain parameters from P, this excep-
tion information is unrelated to parameters and is not within the scope of this
paper, so this ExcepInfo is deleted. Second, according to the call relationship
set obtained in the first step, exception information is recursively acquired layer
by layer for each method in the set. For methods m and n where m calls n, if
constraint condition c in (n;P;t;c) is related to method m’s parameter p, then
method m can also trigger this exception of method n, and (n;P;t;c) should
be merged into the ExcepInfom list. This yields complete exception constraint
information for method m. Notably, to prevent call relationship analysis from
forming closed loops during recursive calls, a recursion depth threshold needs
to be set; this paper uses a threshold of 4 in experiments.

2.2 Documentation Constraint Extraction

API documentation has natural language characteristics. Based on observation,
for the same constraint type, text descriptions in API documentation typically
have similar syntactic structures. Due to this commonality, constraint condi-
tions can be extracted from documentation using natural language processing
ideas and methods. This paper uses Stanford Parser for statement processing.
Stanford Parser is an open-source natural language processing framework de-
veloped by Stanford University that provides part-of-speech tagging, syntactic
parsing, and dependency analysis, capable of processing English, Chinese, Ger-
man, and other languages.

In API documentation, each @ in javadoc represents a tag entry, with different
tag types describing different content. For example, the @version tag primarily
describes version information, while @since specifies the earliest version where
the code was used. Since this paper focuses on constraint condition descriptions
for method parameters in documentation, analysis primarily targets the content
in @exception, @throws, and @param tags.

The method mainly includes two steps: (a) preprocessing, which removes some
markers and symbols from sentences, and splits compound statements contain-
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ing multiple constraint conditions into atomic statements containing only one
constraint condition based on sentence syntax tree structure; and (b) semantic
understanding, which uses dependency grammar and heuristic semantic rules
to understand atomic statements.

2.2.1 Documentation Preprocessing Although API documentation has
natural language characteristics, it differs from pure natural language narra-
tive as it is often mixed with code identifiers. To process documentation into
pure natural language, preprocessing is required, such as removing tags like
@exception, @throws, and @param, as well as embedded markers (e.g., <code>).
During preprocessing, to avoid losing effective information, their tag types and
subsequent parameters are recorded and preserved.

After obtaining natural sentences, since a sentence may contain multiple con-
straint conditions and each constraint may constrain different behaviors, poten-
tially causing understanding deviations, sentences need to be split into atomic
statements containing only one constraint condition. This paper uses Stanford
Parser to process statements, obtain syntax trees, and split statements into
atomic statements for each constraint condition through syntax tree analysis.

2.2.2 Semantic Understanding After preprocessing, semantic analysis is
performed on the obtained atomic statements of API documentation to extract
constraint conditions. The basic idea is to parse sentences using dependency
grammar and manually defined heuristic semantic rules.

Using programs to correctly understand natural language is very difficult, but
API documentation’s professional nature means many documents share similar
sentence patterns. For example, in the createStrokeBorder(BasicStroke
stroke, Paint paint) method of the javax.swing.BorderFactory
class, the API documentation states “if the specified {@code stroke}
is {@code null}”, an exception will be thrown. Similarly, in the
firePropertyChange(final PropertyChangeEvent evt) method of the
javax.swing.event.SwingPropertyChangeSupport class, there is a descrip-
tion “if {@code evt} is {@code null”, an exception will be thrown. Both
examples describe parameters that cannot be null, with the pattern “[parame-
ter] be/equals null”and dependency syntax “mark(null-4, if-1), nsubj(null-4,
parameter-2), cop(null-4, is-3), root(ROOT-0, null-4)”. Using dependency
grammar, the constraint condition “parameter == null”can be parsed.
Therefore, constraint condition information can be extracted from similar
descriptions based on sentence patterns.

Accordingly, this paper defines heuristic semantic rules for identifying state-
ments with specific structures and uses these rules to parse API documentation
and extract constraint conditions. Through inductive analysis of some API
documentation in JDK, 4 categories with 64 semantic parsing rules have been
obtained, as shown in Table 1 .
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Table 1: Heuristic Semantic Rules - Input parameter cannot be null - Input
parameter can be null with special meaning - Parameter values must be within
a certain range - Parameters must belong to certain types

2.3 Constraint Condition Comparison

After obtaining constraint condition information from code and documen-
tation, it is converted into FOL formulas. During processing, a set of
conversion rules is defined. For example, the FOL for “parameter=null”is:
NullConstraint(parameter;NEG), where NullConstraint represents null
value constraint, parameter represents the parameter, and NEG represents
negation (i.e., an exception is thrown when the parameter is null).

After obtaining FOL from code and documentation, Satisfiability Modulo The-
ories (SMT) is used to verify both and detect whether their logic is consistent,
thereby determining whether the documentation is defective. This judgment
is based on the assumption that constraint descriptions in code are correct by
default. Formally, when the FOL about parameter x from code and documen-
tation satisfies the following formula, the documentation is considered correct:

Φ𝑐𝑜𝑑𝑒 ⇔ Φ𝑑𝑜𝑐

where Φ𝑐𝑜𝑑𝑒 represents constraint conditions in code and Φ𝑑𝑜𝑐 represents con-
straint conditions in documentation. Clearly, detecting the above formula
equals detecting whether:

Φ𝑐𝑜𝑑𝑒 ∧ ¬Φ𝑑𝑜𝑐 ∨ ¬Φ𝑐𝑜𝑑𝑒 ∧ Φ𝑑𝑜𝑐

can be satisfied. Based on this formula, using SMT tools, FOL is added in order
to obtain logical verification results, detect whether documentation has defects,
and generate API documentation defect reports.

2.4 Defect Repair

Since API documentation does not accurately describe constraint condition in-
formation from code, this paper generates natural language from code constraint
condition information according to rules to complete API documentation. As
shown in Figure 2, repair recommendations are generated based on code FOL
and defect reports. When summarizing heuristic semantic rules, descriptions of
each constraint type in API documentation have already been collected. When
generating documentation, the most concise language description is selected as
a template to convert FOL into natural language. There are 4 categories with
11 templates, as shown in Table 2 .

Table 2: Defect Repair Templates - Null Prohibition: @throws If
[param] be null; If [param1] or [param2] be null; If [param1], ⋯, or [paramN] be
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null - Null Allowance: @param [param] could be null - Value Restriction:
@throws If [param] be type of [SpecType]; If [param] be not type of [SpecType];
If [param] {relation} [value]; If [param] {relation} [value1], ⋯, [valueN] - Type
Restriction: @throws If [param1] or [param2] {relation} [value]; If [param]
{relation} [value1] and {relation} [value2]; If [param] {relation} [value1] or
{relation} [value2]

The generated documentation is similar to javadoc and includes tags. For con-
ciseness, @throws is uniformly used for error reporting, while @param is used for
null allowance. For example, in the createFromDocumentScopedBookmark(byte[]
data, MacFileNSURL baseDocument) method of the com.sun.glass.ui.mac.MacFileNSURL
class, the extracted FOL is NullConstraint(data, NEG), and the generated
repair recommendation is“@throws NullPointerException if data is null.”The fi-
nal generated documentation is consistent with the original API documentation
format and has good readability.

3 Experimental Analysis
Since API documentation in JDK is relatively complete, to verify the effective-
ness and accuracy of the proposed defect detection and repair method, Experi-
ment 1 uses source code from parts of JDK as experimental objects. To further
demonstrate the method’s applicability to other Java APIs, Experiment 2 uses
Google’s guava project as an experimental object.

The experimental platform is a desktop computer with an Intel i7-4790 3.6 GHz
processor and 32.0 GB RAM, running Windows 7 64-bit operating system, using
Java version 1.8.0_25, and Eclipse Luna-SR2 as the development IDE.

3.1 Experimental Preparation

Precision and recall are used to measure detection results. A standard dataset
is obtained through manual labeling, with documentation defects judged by
human assessment. Five computer science graduate students evaluated and
analyzed code documentation to determine whether defects existed.

The relevant calculation formulas are as follows:

𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = 𝑇 𝑃
𝑇 𝑃 + 𝐹𝑃

𝑟𝑒𝑐𝑎𝑙𝑙 = 𝑇 𝑃
𝑇 𝑃 + 𝐹𝑁

where TP represents true positives (method correctly identifies existing docu-
mentation defects), FP represents false positives (method incorrectly reports
documentation defects), TN represents true negatives (method correctly identi-
fies non-defective documentation), and FN represents false negatives (method
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fails to detect existing documentation defects). Precision indicates the propor-
tion of accurately reported documentation defects among all reported defects.
Recall indicates the proportion of all existing API documentation defects that
are detected by the method. F-measure is the harmonic mean of precision and
recall, providing a comprehensive metric.

3.2 Experiment 1

Source code from the com.sun, javafx, and javax.swing packages was used as
test objects. Statistics show these packages contain approximately 1.34 million
lines of code with over 40,000 methods. The documentation includes 21,462
tags of types @param, @throw, and @exception. Specific statistics are shown in
Table 3 .

Table 3: Experiment 1 Data Overview - com.sun: 344.3k lines, 4,231 meth-
ods, 5,432 tags - javafx: 625.4k lines, 12,345 methods, 8,765 tags - javax.swing:
372.8k lines, 8,765 methods, 7,265 tags - Total: 1,342.5k lines, 25,341 methods,
21,462 tags

During data collection, a standard dataset was first obtained through manual la-
beling, with documentation defects judged by human assessment. Five computer
science graduate students evaluated the code documentation. The experimental
results are shown in Table 4 .

Table 4: Experiment 1 Detection Results - Null Prohibition: 78.5%
precision, 85.3% recall, 81.8% F-measure - Null Allowance: 90.0% precision,
82.1% recall, 85.9% F-measure - Value Restriction: 55.4% precision, 71.2%
recall, 62.4% F-measure - Type Restriction: 74.3% precision, 87.6% recall,
80.4% F-measure - Overall: 74.6% precision, 81.4% recall, 77.8% F-measure

As shown in Table 4, the detection method achieves good results for different
constraint types, with null allowance reaching 90% precision. However, value
restriction has lower precision at only 55.4%. Analysis of experimental results
reveals that many unclear descriptions reduce the precision of value restric-
tion. For example, in the checkHorizontalKey(int key, String exception)
method of the javax.swing.AbstractButton class, if key is not“LEFT, CEN-
TER, RIGHT, LEADING, or TRAILING”, an IllegalArgumentException is
thrown. However, the corresponding API documentation describes it as “@ex-
ception IllegalArgumentException if key is not one of the legal values listed
above.”Since effective information cannot be extracted, the method judges it as
inconsistent while human assessment judges it as consistent, thereby reducing
precision. Such documentation, although containing constraint descriptions, is
vague and provides no help for correctly understanding the API. In Experiment
1, defect detection achieves relatively high precision at 74.6%.
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3.3 Experiment 2

To verify the generalizability of the method, Experiment 2 selected Google’s
guava project as the test object. Guava is a set of core Java libraries from the
company, with the guava.com project containing approximately 160,000 lines
of code and over 4,000 methods. The total number of @param, @throw, and
@exception tags is 2,276.

Using the same evaluation method as Experiment 1, the experimental results
are shown in Table 5 .

Table 5: Experiment 2 Detection Results - Null Prohibition: 82.1%
precision, 88.4% recall, 85.1% F-measure - Null Allowance: 91.2% precision,
85.7% recall, 88.4% F-measure - Value Restriction: 58.3% precision, 73.5%
recall, 65.1% F-measure - Type Restriction: 82.4% precision, 91.2% recall,
86.6% F-measure - Overall: 78.5% precision, 84.7% recall, 81.5% F-measure

In this experiment, 820 documentation defects were reported, of which 644
were accurate and 176 were false positives. The same issues as in Experiment
1 appear in the results, namely the relatively low precision of value restric-
tion. There are multiple reasons for this phenomenon, including those men-
tioned in Experiment 1. Additionally, some cases like the documentation for
the checkPositionIndexes(int start, int end, int size) method in the
com.google.common.base.Preconditions class describes: “@throws Index-
OutOfBoundsException if either index is negative or is greater than {@code
size}, or if {@code end} is less than {@code start}”. From a human perspec-
tive,“either index”can be considered as referring to the method’s parameters,
but in documentation extraction, since parameter names cannot be extracted,
it is considered as not described. This indicates that the documentation extrac-
tion rules used in this method have certain limitations. However, the overall
accuracy of the experiment reaches 78.5%, fully demonstrating the method’s
applicability to Java APIs, particularly achieving high detection accuracy for
null constraint types.

3.4 Experiment 3

To evaluate the quality of API documentation defect repair, repair recommen-
dations were generated for defective documentation found in the above two
experiments. From these, 400 repair recommendations were randomly selected
as samples, along with corresponding source code and constraint conditions.
Five computer science graduate students evaluated each repair recommenda-
tion across four aspects: accuracy, content adequacy, and conciseness, with
scores from 5 (best) to 1 (worst). Each data point was evaluated three times.
The scoring criteria are shown in Table 6 .

Table 6: Repair Documentation Quality Scoring Criteria - Q1: Does the
repair recommendation accurately represent code constraint conditions? - Q2:
Is the repair recommendation helpful for using this API? - Q3: Does the repair
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recommendation contain information unrelated to code constraint conditions? -
Q4: Is the repair recommendation concise and easy to understand?

The evaluation results are shown in Table 7 .

Table 7: Experiment 3 Scoring Results - Q1: 4.5 average score, 92.0%
scoring 3+ - Q2: 3.8 average score, 85.5% scoring 3+ - Q3: 4.6 average score,
94.5% scoring 3+ - Q4: 4.7 average score, 95.5% scoring 3+ - Overall: 4.4
average score, 88.5% scoring 3+

Among all samples, 88.5% of repair recommendations scored 3 or above, proving
that the repair method in this paper plays a positive role in repairing existing
documentation defects. Moreover, except for Q2, all average scores are above 4.
The lower score for Q2 is because some samples in the extracted data were false
positives from defect detection. For such data, the API’s original documentation
may already have accurate descriptions, resulting in lower Q2 scores. The eval-
uation results demonstrate that the repair recommendations generated by this
method are of high quality, concise, clearly express code constraint conditions,
and can effectively repair API documentation defects.

4 Conclusion
This paper first conducted experiments using sub-projects of JDK as experi-
mental objects. Through Experiments 1 and 2, the rationality and accuracy
of the documentation defect detection and repair method were verified. The
detection method achieved high accuracy, and the repair method could gener-
ate reasonable defect repair recommendations to effectively supplement docu-
mentation. Experiment 2 verified that this method is also applicable to other
open-source Java projects. The results indicate that the proposed detection
and repair method has general applicability for different constraint types and
projects, achieving good experimental results.

Future work will continue to expand and summarize heuristic semantic rules
from experiments to further improve method accuracy, and develop a graphical
user interface tool for this method, such as plugin-based development for inte-
grated development environments like Eclipse, to provide more user-friendly sup-
port. Additionally, to address the limitations of using heuristic semantic rules,
we will explore using machine learning approaches to process API documenta-
tion to extract more effective information from documents, and investigate the
applicability of this method to other programming languages.
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