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Abstract:

Software requirement specification (SRS)
forms an important document for
capturing the details of newly designed
software. Since natural language is used
for representing, this enables the end-user
to assess the suitability of the software for
the application. Hence, the quality of SRS
document is of great importance and
evaluation of the document plays a
significant role. The present study aims at
identifying the lexical and syntactic
ambiguities in the SRS document.
Identification of ambiguities is carried out
by tagging the extracted words from the
document assisted by natural language
processing. Python with in-built Natural
Language Tool Kit (NLTK) is used for
extracting the parts-of-speech (POS),
while storing and retrieving the data is
carried out with the aid of MongoDB
database. The ambiguity levels are defined
using the Ambiguity datahandbook[1] and
the document ambiguity is assessed. The
overall ambiguity percentage is specified
and the changes necessary for the
improvement of the document are
indicated.

Ambiguity(LE), Syntactic Ambiguity(SE),
Natural Language Processing (NLP),
Parts-of-speech (POS),  stop-words,
tokenization

1. Introduction

Since the advent of computers,
several softwares have been designed and
developed to address different applications.
Softwares are generic in nature which can be
extended to any field of application viz.
engineering, medical, commerce and so on.
The present generation computers are
extremely complex and pave way for more
complicated softwares. There are numerous
softwares available, which demands lucid
documentation, free from ambiguities.
Documentation of the strengths and
weaknesses of software is as significant as
designing software.

Software requirement specification is
a document which exhibits the details and
specification pertaining to software. Majority
of documents are written in natural
language[2], which introduces imprecision in
the document. Therefore, assessment of the
quality of SRS document plays an important
role, which has gained importance over a
decade. There are significant efforts put-forth
to improve the quality of the SRS document
[31[4][5][6]1. The present study explains a
tool developed to identify and explain the
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satisfying the requirements of an ambiguity
detection tool[7].

2. Literature Survey

There have been numerous attempts
to identify and analyze the ambiguities
encountered in a document. Some the notable
efforts  worth indicating involves
development of tools for different
applications  pertaining to  various
domains[8][9][10][11]. Also, over a decade
and half, significant attempts have been made
to identify the analyze the ambiguities in
requirement specifications to facilitate their
automatic detection [12][13][14][16][17].
However, the attempts can be further
extended to obtain reliable detection tools for
SRS documents, assisting in easy detection of
ambiguities and improvement of the
document quality.

The present effort aims at developing
a tool which not only identifies the
ambiguity, but also explains the lines on
which it can be improved. The tool indicates
the line number where the ambiguity exists
and the level of ambiguity listed as per the
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Documents Data
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ambiguity datahandbook[1]. It also identifies
the synonyms for the nouns and verbs,
facilitated by parts-of-speech (POS) tagging,
which assists in finding the right word to
eliminate ambiguity in the sentence. After
each cycle of processing, the percentage of
ambiguity is calculated thereby quantifying
the ambiguity existing in the document. This
also enables to concentrate on those areas in
the document where the ambiguity has
serious consequences on the quality of the
document. It also saves time taken for
eliminating the ambiguity by identifying the
right sentences or paragraphs.

3. Methodology

The proposed model is based on
machine learning [15]. The machine learning
algorithm takes SRS document as input and
provides output with ambiguous words
highlighted. The model training has been
done wusing a huge database of SRS
documents. The model is trained and tested
for accuracy. Figure 1 indicates the flow of
data in the proposed model.

Ambiguous
words
Detection

Figure 1: The Proposed Model
Algorithm is as follows
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Step1l | Start
Input: Software requirement specification documents.

Step 2 | Identification of ambiguous words
Ambiguous words to be detected in the document are identified.

Step 3 | Model building using training data

The documents are divided into training data and testing data. 70% of data is
used as training data and it is fed to the model.

Step 4 | Testing the model accuracy

Testing data (30% of data) (SRS documents) are fed to the model.

Step 5 | Input SRS documents

The real data (SRS documents) are fed to the pre developed model.
Step 6 | Detection of ambiguous words

SRS specific and general ambiguity in the document are highlighted.

Step 7 | Analysis of ambiguous words
Analysis of lexical and semantic ambiguities is done.

Step 8 | Indicate the necessary changes for the improvement of the document
Suggest the changes required for modifying the SRS document to reduce

ambiguity.
Step9 | End
4. Results
The results depict that the ambiguous words category they belong to. As indicated in the
are identified. After the identification of the previous section, SRS document is parsed
ambiguous words, they are analyzed to which and the

sentences are stored in the database in JSON format.
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Figure 3: Detecting words which lead to ambiguity
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Table — 1: Keywords for identification of ambiguities [5]
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Figure 3 depicts the words which lead to
ambiguity based on keywords in the table 1.
This facilitates easy detection and
improvement of the SRS document by
replacing the indicated words with the
synonyms demonstrated above.

5. Conclusion

Tool for detecting and analyzing syntactic
and lexical ambiguities is developed. Though

Copyright © Authors

it is difficult to nullify all the ambiguities in
the SR documents, most of the ambiguities
are reduced. Different ambiguities are
detected and they are analyzed. This analysis
is very helpful in reducing ambiguity. Thus,
reduction of ambiguities in the early stage of
the software development helps to develop
high quality software. This leads to the
satisfaction of the stakeholder. The
identification and analyzes of the ambiguities
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play a major role in the minimization of
ambiguities in the SRS documents.
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