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1. Overview

Object oriented analysis (OOA) has over the past years become the dominant way to analyse, specify and design complex software systems. The process of analysing the problem domain by identifying domain objects and their properties, discovering the means by which these real world objects interact and describing these findings, that is transforming them into a formal object model using the unified modelling language (UML). 

This initial process of translating the real world problem domain into an idealized and arbitrarily complex solution domain is fraught with difficulties. It is essentially a manual task, the skill and experience of the analyst is the primary determinant of the correctness of the resultant UML specification, and by projection ultimately the suitability of the delivered software system. The process of validating the UML specification is one of manual, labour intensive and therefore costly reviews, in which each sub-author of the specification harmonises their partial understanding to create a consistent and coherent model. The possibility of creating a model which is internally coherent and yet displays substantial divergence from the problem domain is ever present. Domain experts must validate the semantic correctness of the specification by a process of individual review: inconsistencies and behavioural mistakes are isolated and ever more accurate specifications are produced. This process of validation is essentially one of agreeing on a common vocabulary, and agreeing upon a single understanding of how the system functions.

It is my view that a preliminary, automated specification validation step would reduce the effort needed to validate a specification, thereby reducing the incidence of incorrect specifications and increasing the quality of the resultant software system. I undertake to create a software tool which will parse the natural text of requirements documents and produce a useful analysis of the specification. Analysts can use the analysis for an initial, pre-review refinement of the specification to improve the quality of the specification.

There is little usage in the industry of grammatical parses of natural language documents in order to validate requirements, despite the potential to increase software quality and reduce cost.
2. Objectives, tasks, method and deliverables

a) Research into the present state of academic and industrial experience in this area.

Task: Undertake a literature search primarily concentrated on academic experience in this area to identify theories, authors and experimental systems. This search will focus on automated natural language parsing within the field of computer science and the field of linguistics.

Method: Primary use of electronic journals available through the OU library and Bradford University Library, with extensive note taking using the EndNote reference management systems. A further search using the World Wide Web will be undertaken to find more detailed and background information on authors and companies and the work they have produced. 

Deliverables: A discussion of the history and current state of work in this area. A comprehensive reference list of relevant work found. Where possible, a set of documents containing the work found and any tools available.

b) Identify a natural language parsing tool for use in this project.
Task: Use the results of the task a) to identify a set of candidate tools. One tool will be chosen for integration in the system to be developed.

Method: Using the results of the literature search, a list of candidate tools will be compiled. Their properties in terms of lexical capability, their suitability for this research in terms of licensing, prerequisite operating system and documentation and any other factors will be analyzed.

Deliverables: An algorithm for determining suitability. Produce a list of candidate A choice of one tool for use.

c) In order to investigate the effect of using natural language parsing on requirements documents it is necessary to have a set of documents which can be analyzed in this project.

Task: Identify a set of requirements documents for use in lexical analysis.
Method: From the results of tasks a) and b) a set of idealized source documents is likely to be readily available. From contacting colleagues and friends I will obtain a further set of five to ten real-world requirements documents, which were written by both clients and by analysts in association with clients. All of these documents will be analysed for suitability for use by a process of review, documents which exhibit similarity to others in terms of complexity or linguistic style will be identified for later exclusion.

Deliverables: A complete set of candidate requirements documents to. From the complete set, a subset of requirements specifications will be included in this project as an appendix. The complete set of excluded documents will also be included if such documents are identified.
d) Using Microsoft’s C# language and Visual Studio IDE an application will be constructed. This application will manage the requirements documents and allow them to be analyzed using the parser chosen.

Task:   Create a Windows application to collect and store requirements documents. Integrate the language parser into the application, collect and store the results of any analyses.

Method:  Using my knowledge of C# and the documentation of the parser’s documentation I will create an application using my knowledge of GUI’s from course M873, my knowledge of databases from M876 and my knowledge of object oriented programming from courses M874 and M878.

Deliverables: A software application which allows natural language requirements documents to be grammatically parsed.

e) Use the application to analyze the usefulness of the tool for increasing efficiency and reducing errors in large systems.

Task:   Ascertain the usefulness of the analysis to professionals working on large projects. 

Method:  The results of the analysis on those documents I obtained from colleagues will be returned to them. Inconsistencies in the use of language aw well as a recommendation for candidate classes, their properties, behaviours and interactions with other classes will be provided. Using an online questionnaire, the professionals will be asked to evaluate the usefulness of the results for their projects.

Deliverables: Results of the analyses as an appendix, an online questionnaire and a discussion of the usefulness of such a system, all in the form of a report.
f) Report on the suitability of this tool, and automated tools in General for natural language analysis.

Task: Undertake a thorough analysis of the lexical style of requirements documents which can and can not be analyzed automatically.

Method: Categorize the analyzed documents according to the percentage of text correctly analyzed and rank them. Compare and contrast use of language in well and poorly analyzed documents.

Deliverables: Listing of documents and how well they were analyzed, giving the lexical characteristics of the documents.

3. Reasons for selecting this project

As a software professional I have often had the task of analyzing the problem domain and designing solutions for software applications.
I have often come across the problem that much misunderstanding can arise due to a client’s use and occasional misuse of their own specific lexicography.
I am professionally and privately very interested in the area of requirements engineering.

A working analysis tool could provide me and others with a valuable and time saving instrument during requirements analysis.
4. Resources

1. I will use a personal computer with access to the internet. 

2. I will use the Microsoft Office Suite for producing the report, ResearchSoft EndNote 7 to collect the results of the literature search.

3. I will need a web server to collect and store the results of the online questionnaire.

4. I will make use of a copy shop for copying and binding of he dissertation.
I have easy access to all of the above.
5. I will need the cooperation of colleagues and friends in obtaining real-world requirements documents. I already have a set of contacts willing to help, I will however ask fellow students and academic contacts for further support.

5. Schedule

	Task
	Description
	Duration (hrs)

	Perform Literature Search
	Research into the present state of academic and industrial experience in this area.
	100

	Report on current state of research
	A discussion of the history and current state of work in this area. A comprehensive reference list of relevant work found.
	40

	Analyze the parsing tools
	 Identify a natural language parsing tool for use in this project
	30

	Report on parsing tools
	Create an algorithm for determining suitability. Compilation of list of candidate tools. The choice of one tool for use.
	30

	Identify and collect requirements documents
	Identify a set of requirements documents for use in lexical analysis
	20

	Define requirements for the application’s GUI
	Create a prototype application as the requirements specification
	30

	Construct Application
	Using C# create the application
	90

	Create website questionnaire
	Design and implement a simple questionnaire for the suppliers of requirements documents to return feedback
	20

	Analyze requirements documents
	The application will be used to analyze the usefulness of the tool for increasing efficiency and reducing errors in large systems.
	30

	Gather feedback
	Distribute the analysis results and gather feedback
	20

	Initial Report
	Produce the initial report for delivery in March
	12

	Interim Report
	Produce the interim report for delivery in May
	12

	Dissertation
	Produce the dissertation for delivery by September
	150

	584


Gantt chart showing expected duration, assuming approx 20 hours per week.
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