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ABSTRACT: The UML (unified modeling language) diagrams collections are modeled and it is called as a software
design. The large number of various UML diagrams covering the software system for the different aspects. Which is
the big risk, the incompleteness and inconsistent bring out in the overall system specification. First of all, we consider
the UML diagrams alone for validation. In this paper, we have tested the various types of errors in the UML diagram
alone and how it is solved by our proposed method. In addition, the UML model diagrams are converted into the XML
for the better results and we compare this with the UML diagram validation alone using the techniques of attribute
grammar for checking the XML document semantics consistency .we proposed a novel approach for consistency
checking the model of UML diagrams. When it is translated the equivalent XML. By employing the approach of XML
semantics UML diagrams have been converted into equivalent XML document, as it is the key idea so finally in this
paper, the types of errors in the UML diagrams and errors has checked.

I. INTRODUCTION

As the technology has boon that gives that the Models make (software) platforms more accessible by lifting the level of
concept and enabling the reuse of assets across platform transforms [7]. The Unified Modelling Language (UML) is an
illustrious dominant object oriented modelling language for the design process of IT systems. In addition, there are
various methods for authentication (check that the modelling is correct) and validation (check that the system fills the
initial requirements) of UML diagrams [11] that are used to execute the comprehensive investigation about the design
or program developed by a human. One method is Guided Inspection that used to test cases, to conclude if the model is
complete, correct and consistent. Moreover, the Guided Inspection enhances the checklist with the testing concept of
“coverage”. As a result of that, the coverage measures the establishment of how much the product being inspected and
it has been examined. The test cases are selected from the plan so that, each case is represented by at least one test case.
According to the previous papers, the authors suggest that the principles for the inspection process which will result the
benefits (Objectivity, Traceability, Testability and Coverage) can be achieved. The Object- Oriented Reading
Techniques (OORTS) [6] Inspection is a method to detect the early deficiency in software artifacts.

In this method, one of the major obstacles which have made error detection [19] is so hard in the flexibility of
software development. As software development is a complex process, where the validity of a model depends on many
factors in software development. There were numerous investigation applied to present a set of consistency rules [5] in
order that the software errors can be reported when an application model violates the rules. However, these consistency
rules are usually based on a specific development in the environment. This is similar to a compiler of a language. One
compiler of a language can find errors in a program created in the language however it fails to find any error in a
program which was created in other languages.

The Unified Modelling Language (UML) [17,4] has been widely recognized as standardized, general-purpose,
object-oriented language for specifying, visualizing, constructing and documenting software systems. According to the
outline mechanism in UML was originally proposed to expand the Unified Modelling Language to analyse the assured
requirements from different domain applications. But the profile mechanism is also providing engineers an opportunity
to design a meta-model where the validity of application models is defined. In comparably the profile mechanism is
similar to the mechanism employed by some compiler generation tools such as YACC (BISON) [8] where the syntax of
a new programming language is defined. In support to compiler generators, once specifications in a YACC/BISON file
are defined, a compiler for the new language is automatically generated. As a result, any syntax error in a program
written in the language can be detected. It is one of the most important features in YACC/BISON, if users revise the
specification, then another compiler is generated so that different errors can be found.

In this study, we have projected the success of a novel technique, the XML element tag [18] attributes with the
information of semantic are attached and these are append the semantic for XML documents. It is called as XML
semantics [2]. Through the attributes of programming language the static semantics is checked and attached as the
concept of AG’s and based on the above we implemented this approach. The consistency of Unified Modelling
Language (UML) is checked and we expand our semantics of XML for above checking. The artifacts of software
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systems is specified, constructed, visualized and documented using the graphical language of UML which is the
standard of OMG standard [3] [13]. The overall specification of the system becomes incomplete or inconsistent by the
unlike types of diagrams which is covered by many aspects of the system and which is the major issue in the UML and
it brings out the big risk. Therefore, the UML model completeness and consistency checking is very important. In the
life cycle of software, using XML Metadata Interchange (XMI) the conversion of software tools from the UML and
which is the key idea in this paper work. Between the various repositories, middleware and tools, the interchange
mechanism standard [13] is a XMI. Using the XML semantics the XML documents are exported by implementing the
approach, and the consistency and completeness of UML documents can be analysed.

II. PROPOSED METHOD FOR UML DIAGRAMS CHECKING

The proposed method is based on the idea where the compiler generators such as YACC/BISON and in addition we
developed an automatic tool called ICER which allows software engineers in a profile to define the “syntax” of their
application models. As a result of that, a model compiler is automatically fashioned where as it can discover the error
which violates the “syntax”. As an application of the ICER tool, we apply the design patterns to elucidate that how the
errors in an application model can be detected based on different reifications of a design pattern. The Design patterns
have been widely used in software development because some classes of recurring design problems can be resolved by
one design pattern. Thus, the reusability is maximally ensured during software development. Yet, the rectification of a
design pattern can vary depending on development environments. The application of ICER can explain how a model
compiler is employed to find errors in depending upon the different reifications of a design pattern.

The unified Modelling Language (UML) is an application of the four-level meta-modelling architecture,
where each successive level is labelled from M3 to MO0. Each level is usually named as meta-model, class diagram, and
object diagram respectively. In the structural design, a model at the Mi level can be regarded as an instance of a model
at the Mi+1 level. The UML meta-model from the UML specification belongs to the M2-level. The Object
Management Group (OMG) [13] is proposed the profile mechanism to allow engineers to design a profile, which is a
UML model at the M2-level; therefore the existing UML notations can be extended. Based on the specific profile,
engineers can design some application models at the M1-level.

The existed system towards the central to the profile mechanism is the stereotypes and instance of relation
between an application model at the M1-level and its meta-model profile at the M2-level. A stereotype is a meta-class
which broadens the existing meta-class to represent some new concept in an application model. For instance, in the
Factory Method design pattern, we can define a stereotype Product which extends the meta-class Class to represent a
special class playing the Product role.After introducing stereotypes, developers have defined two kinds of constraints.
Firstly, kind of constraints is called the graphic constraints, which are given in a profile such as the multiplicity of an
association which connects two stereotypes. Secondly, the constraints are given by the Object Constraint Language
(OCL) [20] [1]. Once a profile has been designed, software engineers can design an application model based on the
profile. The instance-of relation connects each element in an application model with a meta-element in a profile. Thus,
the two kinds of constraints given in a profile can be investigated. And, if we find a violation of constraints it should be
reported as an error message between an application and its corresponding profile. In order to help software developers
validate UML models at the application level, we have developed a tool, called ICER, whose major purpose is to
perform the instance-of relation checking. Generally speaking, the term instance-of relation checking refers to the
process in which a Mi-level model is checked to determine whether it is a correct instance of the corresponding Mi+1-
level (meta) model. Through this research study, we are fascinated in the instance-of checking between M2 and M1
level models. Initially, the ICER tool is built in as part of IBM Rational Rose [4]. It reads in UML models represented
as XML files that can be generated by modelling tools such as Rational Rose. Thus, the ICER tool is not restricted to
IBM Rational Rose. Any UML CASE tool which exports to XML format can apply ICER to perform the instance-of
relation checking. In this method, The ICER tool validates the graphical constraints before translating the UML model
and OCL constraints into ASML [12], a high-level specification language based on abstract state machines. An external
ASML compiler compiles the generated ASML code and the resulting executable code is finally run to validate OCL
constraints. Furthermore, We have a graphical front-end to the tool in the form of an add-in to Rational Rose shown in
Figure 1. In sequence to the above investigation about the tool, readers are referred to. Our tool can adapt to different
applications depending on the UML profile that is provided as input. For instance, if a UML profile representing
Enterprise Java Beans (EJB) [10] is given, we can check a corresponding class diagram that uses stereotypes defined
for EJB. An additional example is if a UML profile representing class diagram refinement rules is given, we can
authenticate the refinement of class models based on the rules. As this kind of malleability is one of the most important
for the different developers to have different ideas of constraints to administer the same UML profile. By implementing
our methodology consents them to create or change a profile based on different development environments and thus
apply it to check application models.
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III. XML SEMANTICS

The tag attributes of XML element is classified into the types: Dynamic attributes and static attributes [15] for the
XML documents consistency checking by adding the semantic in our technique. The consideration of attributes as
lexical by the former methods. The separation of semantics information into three subtypes: copy attributes, evaluated
attributes and context attributes and it is used as intentional attributes is latter used. The evaluation algorithm are used
to evaluate all these attributes and comparing the results with the static ones. The dynamic attributes is evaluated and
the values are checked. In a formal (meta) language, the specification of semantics is specified using the techniques of
XML which the another document of XML. Like the AG’s, the role of the attribute evaluation is played by this
specification document. And it is referred by SLXS (Specification Language of XML Semantics) [13] [5].

IV. AN ARCHITECTURE FOR UML CONSISTENCY CHECKER MODEL

Through the XML, for checking the consistency of UML models, a novel system is build and we are working for that.
Based on the semantics checker [14] model of XML is the proposed system and it is represented in the figure 1. The
division of the system takes place for the simplicity into three main parts.

a. Design Part of UML Model

This is the starting point of our model as in the figure 1.The designing of the UML model with the incompleteness and
inconsistency problems by the user is started in this part. Using the existence tools of UML modelling this part can be
takes place. Argo UML or IBM Rational Rose is some of the example.
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Figure 1: XML Semantic Checker Model

a. Checking Part of UML Model

The XML documents consistency is checked in this part by deployed our approach. The description of this model is as
follows: Using the interface of UML-XML [9], the equivalent XMI documents is generated by translation the UML
models. By using our checker model of XML semantics, the XML document is checked then. Due to the various
incompleteness and inconsistency, the report is generated as output by the system at last. The consistent UML model is
obtained either manually or automatically by validating these issues.

b. The part of UML-XMI Interface

The corresponding XMI documents and UML models translation is liable by this interface. Between the different tools
of middleware and repositories, the standard mechanism of interchange is used. Among the metadata repositories
(based on MOF OMG [1][13] [10]) and modelling tools (UML OMG based) the interchanging is easier and it is the
main purpose of XMI which is distributed the heterogeneous environments. The three key industry standards are
incorporated in XMI: An OMG modelling standard is Unified Modelling Language (UML), a W3C [1] [13] standard is
Extensible Mark-up Language (XML), and the standard of metadata repository, modelling OMG and Meta Object
Facility (MOF) [1]. The XMI is the consolidation of these three standards which agrees the technologies of modelling
and the best of W3C metadata and OMG this makes the object models to share over the distributed systems by the
developers over the internet and also with other metadata.
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V. RESULTS OF THE PROPOSED METHOD

a. Types of Errors in UML Diagrams and UML to XML conversion:

The types of errors that may be occurred in the UML diagrams are: 1. Traceability: It refers that the diagrams are not
clarity which is belong to the same system, 2. Layout Errors: The arrangements of diagrams are not same or unequal, 3.
Notation: Not using correct UML notation, 4. Semantics: The concepts of target domain representation is invalidated,
5. Naming convention: The convention of naming is not accordance with the adopted convention, 6. Documentation:
The performance of analysis and design decision missing justification through descriptions of natural language which is
defected by the above. These types of errors can be checked and corrected by our proposed method. In this method,
there might be a chance for consistency and incorrectness problems. These issues can be clarified by the above
proposed method.

b. Advantages of Using UML diagrams to XML conversion:

The advantage of UML is the modification of domain-specific in easy manner and it is an open source to the user. And
the main disadvantage of UML and advantage of UML to XML conversion is not bringing any ambiguity in the model
interpretation and among the models and these results are using semantic rules and this is the lack of precise in UML
diagrams. This makes errors in the UML diagrams while developing the software tools.

Analysis of the Result and Conclusion:

In earlier, there were many investigations have been carried out in the UML community to support the error detection.
Based on these researches, we found that the most of the tools have provided a set of fixed rules in advance as a result
of that any violation of these rules is reported as an error to engineers. However, we believe that the performance of the
software development heavily depends on the experience of software engineers, who should be given the ability to
define the errors in a model before developing a software system. The ICER tool, based on the profile mechanism, is
one of the key attempts to return the rights of defining errors in a model to software engineers.

Through the early researches we opined that the application of the meta-model mechanism in defining the errors has
drawn some interest. However, the previous investigations had not found in capable of validating the correctness
between an application model and a profile. Despite the fact that some of these works introduced some new notations to
define the correctness of an application instead of a profile, we hope that this study preambles the new notations, where
it add some burden on software engineers to learn these new notations. Additionally, the new notations will increase
some difficulty in implementing them into existing UML tools. In further, the application of Object Constraint
Language (OCL) in supporting error detection is also important. As far as we know, the ICER tool is one of the few
tools which fully support OCL. As an application of the ICER tool, we described how the Factory Method pattern is
applied. In fact, the application of design pattern is widely used because they allow successful design solutions to be
reused in software systems. However, design patterns are usually given in terms of structured, informal descriptions.
Accordingly, a method is needed to validate an application model based on a particular design pattern. To employ this
method, we proposed to implement a UML profile to reify a design pattern and thus to use the ICER tool to validate an
application model against the particular profile. Since design patterns are informally described for a general solution,
developers can reify a pattern quite differently depending on environments. This investigation brings new hope that by
executing our methodology allows the developer to modify or create new profiles based on design patterns to satisfy
the requirements from a specific development environment. With the emergence of model-driven software
development, the ICER tool will play more and more important roles in helping developers to find errors in models
during early phases of software development.

In this proposed study, the UML models competence and consistency is checked by executing our novel
model. This model builds over the previous XML semantic checker model. This paper can simplify the following areas:
The stiff checker model of UML Consistency is build, in the aspects of UML models the various completeness and
consistency checking is success, The group of OMG and W3C our approach can be standardized.
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