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Abstract:

The most important aspects for software development are the software requirements. They are the
foundation stone for initiating any software development process. Software requirements documents
contain the needs of the customers in natural language. The content of the software requirement can be
checked manually by using various methods like reviews, inspections and walkthroughs. In recent years
there is an attempt to automate these activities as a result of advancement in automation of natural language
analysis. Automation of text mining techniques and text analysis is leading to feasibility of automation of
requirements documents processing. The process can be completed in minutes now which were taking
weeks earlier. Automation of analysis of text has triggered numerous possibilities for quality assurance of
requirements. The possibilities of automation are model checking automation, automated rule checking,
automated test case execution and measurement automation. In future more tools will enter the scene for
automation of requirements quality assurance. At present most of them are in experimental stage. There is
a definite need for more research on how to measure and quality assurance of requirements.
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1. Introduction

In a software project development, requirements engineering is significant and effortful task.
Usually software requirements are stated in natural language. There is a possibility that natural language
requirements may contain ambiguous and incomplete details [2]. There is a need for method for
identification where in quality requirements of software requirements are stated and which characteristic
class the requirement belongs to. If it is possible to implement such requirements, it is easy to know how
much quality requirements are defined against functional requirements and their distribution across
characteristic categories like compatibility, performance, usability, security and reliability. It is also
possible to understand how structured they are in specification document [1].

To document software requirements, SRS is used that contain both non-functional and functional
requirements. This document provides basis for next stages of project development such as planning,
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design, coding and testing [3]. Analysis of specification is a challenging task because the requirements
document converts the real world problems into computer models that are verifiable [4]. As per the research
[5], the reason for software errors are mainly due to defects in requirements i.e. up to 85%. The defects are
to be removed in early stage of development; otherwise the cost of fixing the errors in later stages would
increase intensely.

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][15][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 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

A SRS Tool is developed which helps to identify, analyze and reduces ambiguities in the software
requirements. The model takes SRS documents as input. These documents are pre-processed. The pre-
processing work includes task like extracting boundary sentences from the SRS document and replacement
of images, tables and figures in the correspondent written format. The model is trained and tested for
accuracy.

The proposed methodology is as follows.
Step 1: Start
Step 2: SRS document is input.
Step 3: Tokenization of the SRS document.
Step 4: lemmatization of the document is done.
Step 5: If ambiguity is present then detect ambiguity
Step 6: Analyse ambiguity
Step 7: Suggest modifications
Step 8: Incorporation of suggested modifications.
Step 9: Unambiguous SRS is obtained

8573



Minimization of Ambiguities in Software Requirements Specification

Step 10: End

The proposed model is based on machine learning. The machine learning algorithm takes SRS
document as input and provides output with ambiguous words highlighted. The model training has been
done using a huge database of SRS documents

4. Results

The SRS document is a document that describes all the externally observable behaviours and
characteristics expected of a software system. A Quality SRS is one that contributed to successful, cost
effective creation of software that meets users’ requirements. Some of the screenshots are shown in the
following figures.

SRS DOCUMENT PARSER

Upload the document to verify

Browse |

FParze |

Obtain Unmatched Entriesl

CObtain Matched Entries

Unmatched_List

Matched_List

Figure 1 : SRS Document Parser [18]

The opening screen shot of the prototype application is as shown in figure 1. The screen has options
to choose the file (SRS doc) and check the options like matched and unmatched entries.
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Figure 2: Selection of SRS document[18]

8574



Prerana Chaithra?, Dr. Shantharam Nayak?

The selection the SRS document file is depicted in figure 2.
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Figure 3 : Parsing process

The parsing process is as shown in the figure 3. The process searches for the keywords and extracts
the matched and unmatched entries.
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Figure 4 : Comparison of the available disambiguation tools
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The Comparison of the available disambiguation tools is as shown in the figure 6. This shows that
the proposed tool is better than the currently existing tools for reducing ambiguity in software
requirements.

5. Conclusion

A tool is developed to detect, analyze and minimize ambiguities in the software requirements.
SRS document is taken as input, pre_processed and ambiguities are detected and analysed by this tool.
Later the tool helps in minimizing the ambiguities. Thus, unambiguous SRS is obtained. Using this SRS
software can be developed. This leads to the development of high quality software which satisfies the
customer needs. This tool is of very good accuracy of around 81 percent. Thus, making it better than many
available disambiguating tools.
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