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1. Introduction 

 

Over the past few decades, programming languages have evolved from machine languages 

to assembly language and to high level languages. All this time the development abstraction 

has steadily moved up towards the domain. These abstractions have repeatedly enabled to 

hide the complexities in the underlying layers, and have also enabled the software developer 

to design in terms of concepts closer to their design intent.  

 

However, one of the major problems still being faced is the inability of these high level 

languages to sufficiently alleviate this complexity and enable developers to design in terms 

of domain concepts.  

 

Further the extent of automation in software development has also steadily increased. For 

example issues like object allocation, method lookup, exception handling, etc. which had to 

be programmed manually in the past are nowadays handled automatically by compilers 

behind the scenes. The next step is to achieve the same degree of automation for issues 

which today are very complex when dealt with manually, such as system persistence, 

concurrency, interoperability, distribution, etc. In the authors view, achieving the above 

goals related to abstraction and automation is the major focus of domain-driven development.  

 

Modern day enterprise applications are multi-tiered applications i.e. the functionality of the 

application is separated into isolated functional areas, called tiers. The typical breakdown is 

a client tier, a middle tier, and a data tier. The client tier consists of the User Interfaces that 

makes requests to the middle tier. The middle tier contains business logic which uses the 

data tier which serves as the permanent data-store. In enterprise application development 

the domain entities have implementation across all these tiers. Further to this, there a lot of 

“cross cutting concerns” such as performance, transaction handling, concurrency, 

internationalization etc which should be developed application wide and is common to all 

the domain entities. 
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There are approaches which hope to save time and effort in the above process which 

“scaffold” the application. However this project tries to go even further where the 

application creation would only be the definition of the domain. In essence a rich domain 

model would be transformed to an enterprise application saving all of the effort mentioned 

above. 

 

Transforming a model to a fully functional application which incorporates a proven 

software architecture is a challenging task. This research work attempts a new unique path 

in achieving the above. It presents a framework and methodology for rich web application 

development based on the domain-model. This includes a UML profile for web application 

modeling, XMI based model serialization, model transformation logic utilizing 

XSLT/XPath, a web application utilizing a component based web framework with a wide 

range of emerging technologies and a tool as proof-of-concept which can effectively be 

used for domain driven web application development. 

 

1.1 Problem Definition 

The main problems addressed in this research project are as follows: 

• The current methodologies of enterprise application development go through many 

tasks which could be automated by adopting model driven approaches. An 

enterprise application development company can gain many savings by it. One such 

attempt to quantify these savings [46] has found these results:  

 

Activity % of Savings 

Business Requirements Gathering 10% 

Design and UML Modeling -20% 

Application Construction 60% 

Application Iterations 70% 

Testing 80% 

Documentation 70% 

Runtime Environment Tuning 85% 

Project Management 60% 

Table 1-1 Savings in model driven approaches 
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Apart from the domain modeling task, there are huge savings in all other tasks of a 

software development project when adopting model driven approaches. 

• Domain driven tools rely on various methods of specifying the domain. Some of 

the most popular such tools rely on methods such as annotation of source code. 

This makes these tools cater only to people in the software engineering field and 

hinders its use by regular users. On the same hand, the author believes that 

“Modeling” is easier to be learned by people outside the software engineering field 

than any other method of specifying the domain. 

• In enterprise application development we come across very similar modeling 

constructs repeatedly. A meta-model could be developed which incorporates them 

to be used specifically in practical enterprise application development. 

• Overtime there have been many “best practices” found in enterprise web 

application development which are repeatedly followed in projects. A framework 

could be developed which incorporates such, which enables the developer to use 

them behind the scene in developing practical enterprise web applications. 

 

1.2 Objectives 

The broad objectives of this project are as follows: 

• Raise the abstraction level of enterprise application creation up to the domain, where 

the application creation would only be the creation of the domain model. 

o Create a meta-model which can be used to create domain models which can 

capture the information needed to create rich enterprise web applications. 

o Create the model transformation logic to transform the model into a fully 

functional database-driven enterprise web application which has a proven 

architecture with best architectural practices currently available. 

• Provide a tool as proof-of-concept, which can be used in domain driven web 

application development incorporating the above concepts. 

  


