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ABSTRACT:

The Information Retrieval method is used to produce the traceability links between the source code and
documentation. Here we use a IR approach to establish a traceability links between these two. When we develop
a software system and documentation for this system. After the delivery of the software if there is any change in
the source code which is to be change by the developer as the same time he forget to make a change into the
documentation in this case we use above software and the use with Information Retrieval to establish a
traceability links between the source code and the documentation. This result to faster efficient traceability links
formation and states a traceability links and show that this source code is identical for this documentation. Here
we propose a method with three models, First model is the text normalization model, second is Query Extraction
Model and the third is Document Classifier with the help of the document classifier we classify the document
and the traceability link is form by IR method automatically or semi automatically. The IR method use here are

Vector Space Method (VSM)
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I. INTRODUCTION

Here in this article for the traceability of the
document with the source code used Information
Retrieval (IR) method. This IR method is concerned
with the retrieval of document from the database. The
IR methods can help software maintenance by
providing a way to semi-automatically recovering
traceability links between the documentation of a
system and its source code. For getting this
assumption developer uses some meaning names for
the code items. A lot effort has to be done by the
software engineer to improve the explicit connection
of documentation and source code, this is achieved
using Information Retrieval (IR) techniques for
traceability recovery. IR-based methods propose a list
of candidate traceability links on the basis of the
similarity between the texts contained in the software
artifacts. Such methods are based on the conjecture
that two artifacts having high textual similarity share
several concepts thus they are good candidates to be
traced on each other.

There are several methods which has to be
proposed for traceability recovery—e.g., Vector
Space Model (VSM), probabilistic model, and Latent
Semantic Indexing (LSI). In general, the retrieval
accuracy of IR-based traceability recovery methods is
assessed through two measures: recall, measuring the
percentage of correct links that were found, and
precision, measuring the percentage of found links
that were correct. the IR methods. The studied IR
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techniques are the VSM, LSI, and Latent Dirichlet
Allocation (LDA). The first three methods were
selected because they are widely used and seem to be
the techniques that give the best results. LDA is not
as widely used for traceability link recovery though it
has been used recently. However, we also experiment
such a technique for traceability recovery because
LDA is able to capture some aspects missed by other
IR methods, such as LSI, when it is used in other
occasion. The empirical analysis has been conducted
on two software repositories. The studied IR methods
have been used to recover traceability links between
the use cases and the source code of the two software
systems. The results prove that the accuracy of LDA
is lower than previously used methods. However,
while JS, VSM, and LSI are almost equivalent, LDA
is able to capture some information missed by the
other exploited IR methods. These considerations
suggest that probably LDA can be used as a method
to augment canonical methods— e.g., JS, VSM, and
LSI—aiming at improving their accuracy.

IR-BASED TRACEABILITY RECOVERY

IR methods index documents and query in a
document space by extracting information about the
occurrences of terms within them. This information is
used to define similarity measures between queries
and documents. In the case of traceability recovery,
this similarity measure is used to identify that a
traceability link might exist between two artifacts,
one of which is used as a query. The term extraction
is preceded by a text normalization phase. In
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particular, in our study we pruned out white spaces
and most non-textual tokens (e.g., special symbols,
numbers) from the artifact contents. We also used a
stop word list to discard common terms (e.g., articles,
adverbs) that are not useful to characterize the
semantics of the artifact. We also performed a
morphological analysis, i.e.,, stemming, on the
extracted terms to remove suffixes of words to
extract their stems. The extracted information is
stored in a m _ n matrix (called term-by-document
matrix), where m is the number of all terms that
occur within the artifacts, and n is the number of
artifacts in the repository. A generic entry ai;j of this
matrix denotes a measure of the weight (i.e.,
relevance)

II. PROBLEM SOLUTION

In getting the technique term as Information
retrieval technique, using this techniques from text
summarization in order to create summaries for text
based software artifacts. For mixed artifacts, such as,
the source code, we need hybrid summarization
techniques that combine textual and structural
information. Analyzing candidate traceability links is
a difficult, time consuming and error prone task, as it
usually requires a detailed study of a long list of
software artifacts of various kinds. The main issues
we are discussing in this paper is how to generate the
summaries and then how to evaluate them in the
context of the traceability link recovery process.
Programmer’s process when writing the code is
captured by the mnemonics for identifiers. To
recover traceability links between code and free text
documentation uses the identifiers extracted, and
these identifiers is then analyses and get the original
query for the source code to match from a class as a
query to retrieve the documents relevant to the class.
In particular, we apply a vector space IR model to
rank the available documents against the class. IR
method; ranked list generation; and analysis of
candidate links. During the last step a list of
candidate links is provided to software engineers for
examination.

I, SYSTEM ARCHITECTURE
The developed software system consist of
the three portion named as [1] Text
Normalization,[2]Query Extraction,[3]Document
classifier. The system architecture is shown in below
figure.
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System architecture
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Figure 1. Traceability Recovery Process.

Fig. 1: System Architecture for Traceability
Recovery Process

IV. SYSTEM EXPLANATION

In the first module text normalization first
we take a text document for a specific software
system then perform the following analysis as first
we first in letter transformation in the given
document we convert all the upper case letter into
small, text stop words are removed from the text and
last the morphological analysis is done here we
remove plural-singular-conjugated  bs-infinitives.
Here we take C++ source code because it has only 32
keywords (identifier) and develop that system. In the
Query Extraction module first we take the source
code and the identifier is extracted after the
extraction the identifier is separated and the text
normalization is to be done. This is shown by the
diagrammatically by the figure below. And Once
Identifier List has been created for that Code then
Vectors are generated for Comparison Purpose.
Comparison Results now uses vector Space
Model, the Cosine similarity is often used when
comparing two documents against each other. It
measures the angle between the two vectors. If the
value is zero the angle between the two vectors is 90
degrees and they share no terms. If the value is 1 the
two vectors are the same except for magnitude.
Cosine is used when data is sparse, asymmetric and
there is a similarity of lacking

characteristics.
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V. CONCLUSIONS
The Traceability is important for system.
The Information Retrieval (IR) approach is most
useful for the establishing the traceability links and
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also for recovering the traceability links. We found
that there are many barriers to a company
implementing and using traceability links these are to
be overcome by using the Information Retrieval
approach. It can be further improved to some extent
with solutions such as: value based requirements
tracing; industry/organisational policies; customised
tools; using different approaches and techniques
including a semi-automated approach, VSM
approach in further implementation and in improving
the accuracy. Hence from the above description of
the IR approach. It is conclude that the Information
retrieval is the better technique in terms of the
establishing the traceable links between the Source
code and requirement analysis.
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