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Abstract. Natural language processing (NLP) systems are able to assist 
developers in their analysis tasks during software development. These systems 
have empowered Computer Aided Software Engineering (CASE) tools in 
detecting classes in the requirements document (RD). However, unnecessary 
classes are included in the final model due to inherent language ambiguity. This 
paper outlines shortcomings of existing NLP-based CASE systems, the 
potential use of controlled language for writing RD, the generation of use cases 
(UCs) from RD to permit automatic generation of appropriate object models 
such as sequence and class diagrams, and the current research progress. The 
idea presented in this paper is a result of the early stage of my PhD research.
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1   Background of the Problem

Requirements elicitation, analysis, design, implementation and testing are the stages 
of the object-oriented software engineering development [1]. Software developers
write the RD of the system under development during requirements elicitation. The 
analysis object models, in a form of class and sequence diagrams, are produced by 
developers from requirements document during the analysis stage. These diagrams are
expressed in UML notations and are drawn in a software environment called CASE 
tool. The crucial activity in the analysis is the identification of classes, their attributes 
and the relationship between classes. An attempt to facilitate the analysis is done by 
NLP-based CASE systems (as shown in Table 1). These systems take RD as input and
generate class diagram, however a common problem persists which is the generation 
of unnecessary and/or synonymous classes. This problem is caused by the inherent 
language ambiguity in the RD. The latest systems, Procasor and RAVEN, are unable 
to generate the class diagram. 

Unnecessary and synonymous classes in the analysis object models affect the 
design stage of the OO software engineering development. It is therefore worthy to 
investigate the problem of ambiguity in the RD and come up with solutions to 
generate appropriate classes.



Table 1. List of Existing NLP-based CASE Systems

System Input Strength Weakness
Saeke, et al system [7] RD identifies attributes and   

objects
high user intervention to 
select best classes

NL-OOPS [6] RD identifies attributes and 
objects/classes

unwanted classes, high user 
intervention

CM-Builder [3] RD identifies attributes and 
classes

synonymous classes

RECORD [2] RD link between objects is 
traceable

high user intervention to 
identify proper classes

GOOAL [8] RD identifies objects, 
classes and attributes, 
can generate sequence 
diagram

needs user intervention to 
resolve ambiguity

Procasor [5] UCs identifies objects, 
operations

UCs assumed to be not
ambiguous

RAVEN [9] RD validates RD extracted use case 
specifications too complex

2 Using Controlled Language for RD and Generating Use Case 
Specifications

Controlled language minimizes ambiguity. In this research, controlled language used 
to write the RD will be investigated. If statements in the RD are written using a 
restricted grammar and the words come from a limited lexicon, the syntactical 
structures of statements facilitate object analysis and classes with more than one 
meaning are avoided. However, it is not enough to control the RD because there are 
non participating objects on it. These objects appear as the unnecessary classes in the 
class diagram. Use cases are specific functionality of the system under development. 
A use case is a sequence of actions that the system can perform with interaction to 
actors of the system [4]. Moreover, a UC contains the exact classes participating in 
the tasks.  It is therefore a major goal of this research to design an algorithm that
generates UCs from the controlled RD. In contrast with existing NLP-based CASE 
systems, the new approach is to generate the class diagram from UCs not from the 
RD. Since UCs will be crucial, the UC statements will be in a restricted sentence 
structure and words comes from limited lexicon to avoid ambiguity. The controlled 
language should not be overly strict so as not to prohibit the expressiveness of the 
analyst in writing the RD and UCs are both comprehensible by the machine and the 
human analyst.

The algorithm to generate the UCs is to be implemented in the proposed NLP-
based CASE system called ReoCASE (as shown in Figure 1). The system has two 
major modules: the NLP module and the software engineering module. The NLP 
module is composed of two sub-modules. NLP module 1 produces a parse tree of the 
statement in RD. Module 2 uses the parse tree and the UC restricted grammar and 



lexicon to generate the initial UC. Module 1 and 2 operates for all statements in the 
RD. After all initial UCs are generated, module 2 consults a database of UCs of 
previously designed systems. These stored UCs will be matched and merged with the 
initial UCs to produce a final set of UCs and updated to the database for further reuse. 
The final UC statements will be analyzed and object semantics will be updated to an 
object semantic model (OSM). The SE module (composed of the OO analyzer and 
OO designer) interprets the OSM and display the UML sequence and class diagrams.

Fig 1. Proposed NLP-based CASE System

3 Research Progress

At present, the NLP tools such as the tagger, the parser and semantic labeler are 
installed and tested. Uncontrolled RDs are used as input to these tools. Initial 
experiments show that the parser builds more than one parse tree for ambiguous 
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sentences in the RD. The semantic labeler tool also produces more than two sets of 
labels for sentences in the RD. These results will be studied and used as a guide to 
design the controlled language.

The algorithm to generate the UCs is being finalized and the grammatical 
structures of the UCs are currently designed. The syntactical structures of these UCs 
are determined to be based on the following scenarios:

1. An actor requests something to be done by the system
2. A class of the system requests a task to be done by another class.
3. The system sends a message to an actor.
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