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Abstract- Anti-patterns in use case diagrams point out to some parts of the diagram where it may lead to some errors. The 
detection of antipattern has been automated but refactoring the antipattern has been left for a human inspection. In this 
paper, an automatic correction of use cases exhibiting anti patterns is proposed based on the OMG standard 
transformational language QVT. We tested our QVT rules on one anti-pattern and the result is very promising. A further 
implementation of various Use Case anti patterns will be applied. 
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I. INTRODUCTION 
 
Use case model is a useful UML diagram. Its 
influence on the subsequent activities of software 
process is clear. Any defect in the use class might be 
subsequently carried out to other models and 
implementation phase. Inappropriate use case 
structure doesn’t indicate the presence of error; it just 
requires a further review and reconstruction to 
prevent any probable errors.  
Antipattern can play a significant role by presenting 
areas of use case diagram that needs careful 
inspection from human experts to provide a final 
decision. Only human experts can determine if such 
a poor suction of UC diagram should be preserved or 
restructured.  
There are many anti-patterns categorized into 
different types.  El-attar [1] provides a complete 
discussion and details on various set of anti-patterns 
and their relative classes. Our paper here is 
providing one of those antipatterns and explains it in 
detail within context and provides a solution for this 
antipattern using implementation of 
(Query/View/Transformation) QVT rules and 
diagram. The implementation phase is based on 
some programming tools and packages as it’s 
illustrated later in the Transformation Rule section. 
 The aim of this paper is to automate the correction 
of antipattern embedded in some use cases by using a 
specific transformation language. Transformation 
language is a computer language that accepts some 
inputs called source models and transform them 
using some rules into some outputs called target 
models. There are many transformation languages 
that can be used and implemented with various 
strengths and weaknesses. In this paper, the use of a 
Meta Object Facility (MOF) 2.0 
Query/View/Transform (QVT) [2] is favored as it’s 
an OMG standard.  
QVT provides a declarative and imperative language 
where declarative is divided into relation and core 

parts and imperative refers to operation map-ping.  
In this paper, the selection was for an operation 
mapping because it facilitates mapping between two 
entities: an entity from the source model to an entity 
in the target model.  A detailed explanation of the 
process of transformation with some QVT rules is 
laid out in subsequent sections.  
We are going to provide Metamodel of the UML 
class diagram. In addition, a model diagram of the 
source and target use case mapped to our problem is 
going to be developed. However, specifically to our 
problem here, it happens that the source and target 
metamodel is the same. This is evident since the 
attempt is not to transform from one UML diagram 
to another domain-specific diagram, our approach is 
utilizing the concept of transformation language to 
allow transformation from a UC that exhibit 
antipattern ( the source model) to the same UC with 
antipattern is reformed (the target model) 
A metamodel is a graphic syntactic mechanism for 
defining models. It pro-vides an abstract view of the 
components of a model and the interaction and 
association held between these components. 
Metamodel in general can be modified, altered or 
reconstructed to accommodate the problem under 
study. For example, some components could be 
added, removed or simplified. However, it must be 
noted that the metamodel must adhere to the 
specification and the working of the model it 
represents. 
UC modeling’s strength stems from its flexibility to 
capture the main behavior of intended system.  
An actor represents either a type of user interacting 
with the system or the use case, or it could refer to 
the role played by the users. Users here is a generic 
term for outsider entity interacting with the system 
and not necessarily be a customer or even a human. 
Outsiders system, components or database entities 
can be classified as actors as long as there is a direct 
interaction within the use cases inside the system. 
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Building a complete well-designed use case is hard 
due to the addition, removing of some behaviors and 
to the possibility of redundancy as the soft-ware 
evolves and gets larger. 
 
II. PREVIOUS WORKS 
 
There have been many attempts by many researchers 
to use transformation languages technique in 
different modeling diagrams. To address the previous 
works relating to this paper, it must be noted that 
this paper is a composition of two ideas: refactoring 
Use Case with antipattern and the use of QVT 
transformation language.  Ren S. et al [3] proposed a 
prototype tool for use case refactoring based on 
XML. A further study based on this tool has been 
applied on a case study in [4].  
 
Another approach to improve the quality of a Use 
Case diagram is to use antipattern as it is proposed in 
[1][5]. A comprehensive detailed discussion of 
various antipatterns that use case modeling may 
exhibit can be found in [1]. 
 
our paper is an extension to the work completed by 
el-attar  and Miller [1] where we succeeded in using 
QVT to automate the correction of use case 
antipatterns.  QVT is a recent transformational 
language and few researchers have adopted it as a 
transformational language. Hence, it exhibits some 
difficulties especially when there are few tools 
supporting this language. The following papers have 
been very helpful for us tm sequence diagram to CSP 
using QVT has been proposed by Dan Li [6] 
However, Graphical notations of QVT were only 
used while the implementation was based on XSLT 
language. Mrkovic  and Baar succeeded in using 
QVT graphical notation and textual code for 
refactoring use case diagram [7]. The former paper is 
very detailed and well-explained and provides the 
reader with a clear discussion of how to use and 
apply QVT rules. Some reusable rule patterns that 
can be implemented using QVT imperative language 
is addressed in [8] 
 
Proposed Solution Environment 
The model transformation could be done by using a 
computer programming language like Java or C++, 
but it would be a daunting task. The use of 
transformation languages makes the process of 
transforming from one model to another easier,  
flexible and convenient. There are many tools that 
have been  
 
used in the development of our implementation.  In 
our project we use the following tools: 
Eclipse IDE [9] 
Eclipse modeling framework [9] 

java 1.6 
QVTo 
The main reason to choose Eclipse in our model 
transformation is that it is an open source IDE and it 
supports  

 
Fig 1: Use Case exhibiting an anti-pattern 

 
many languages for modeling. Also it provides the  
Eclipse Modeling Framework (EMF) which has 
many features and  
based on the OMG standard.  QVT is actually a 
collection of three transformation languages as we 
have explained in previous sections,  but here we will 
use the QVTo (QVT Operation). It provides OCL 
extensions with side effects that allow a more 
procedural style.  
 

 
Fig 2: Improved Use Case 

 
Challenges 
There are a few technical challenges that we face 
during the refactoring process using Anti patterns in 
QVTo language. They are: 
 
5.1 Documentation 
This is the main problem that we face: the lack of 
documentation available for QVTo. The only 
reference for this language is the documentation 
available from the OMG. 
 
5.2 Accessing Elements in the model 
Manipulate the structure of the model or go through 
the model and find the elements that we need to 
apply the refactoring rules or anti-patterns, is not 
easy, but this process can be done using the 
UML/OCL rules or Imperative OCL.  
 
The Transformation Rules 
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EMF provides tools to produce a set of Java classes 
for the model. the model that is created by EMF is 
stored in a file with the extension ".Ecore" file. 
The name of the anti-pattern that we are going to 
apply in our model is “An actor associated with a 
generalized concrete UC”.  

 
The EMF model that we use to apply the anti pattern is shown in 

Figure 3 
 
To transfer the model to the new version we apply 
the following transformation using QVTo: 
modeltype ParentChild uses 
parentchild('http://parentchild/1.0'); 
 
transformation parentchildt(in source:ParentChild, 
out target:ParentChild); 
 
As we can see the ParentChild is the name of the 
model. The URI is used to distinguish between the 
other models. The required model is passed in and 
out. The transformation is done from the model to 
the same model as (in source:ParentChild, out 
target:ParentChild) indicate that.  
main() { source.rootObjects()[Actor]->map 
Actor2Actor();} 
mapping Actor :: Actor2Actor() : Actor { elements 
+= self.elements->select(a 
|a.oclIsKindOf(Child1))[Child1]->map 
Child12Child1();elements += self.elements->select(a 
|a.oclIsKindOf(Child2))[Child2]->map 
Child22Child2();}mapping Child1 :: 
Child12Child1() : Child1 
{ result.id := self.id; result.name := "from parent 
to: " + self.name; } 
 
mapping Child2 :: Child22Child2() : Child2 
{ result.id := self.id; result.name := "from parent 
to: " + self.name;} 
 
In QVT a model transformation is implemented 
using a set of mappings, but the entry point mapping 
of the whole transformation starts from the main(). 
We started by mapping the first class Actor and 
selecting all the children and mapping them through 
Child12Child1 () and Child22Child2 (). 

The Actor now will point to these children after 
mapping them.  
We run the transformation against sample data 
model and we saw that the resulted model is 
transferred correctly. 
CONCLUSION AND FUTURE WORK 
 
Model refactoring by applying anti-pattern is a 
powerful tool in software development. In this 
project we implemented a transformation using 
QVTo to refactor a model by applying anti-pattern to 
this model. 
In the future we plan to extend our work by 
including the Imperative OCL in our project. This 
can ensure auto detection of the elements in the 
model and to check them to match the anti-patterns. 

 
Fig 4: The ParentChild model after applying anti-pattern 
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