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1. Introduction 

 
According to the methodology proposed by Craig 

Larman in the context of Object-Oriented (OO) 

specification and design [1], designing a software system 

architecture basically means to assign treatments to 

responsibilities. Responsibilities are derived from the 

specification of the system, examples are: obtaining the 

element identified by some key; updating an attribute from 

a class; or ensuring some consistency constraint. 

Treatments are technological solutions to fulfill 

responsibilities. For example, to update an attribute, we 

may use pure OO code, or a trigger or a stored procedure 

in the data base. Assigning a particular treatment to a 

responsibility is made on the basis of some non-functional 

properties, such as efficiency, portability or 

maintainability. 

In this work we present a framework aimed at 

supporting the assignment of treatments to 

responsibilities. In section 2 we present the theoretical 

work, Responsibility Detection and Transformation 

(RDT); whilst in section 3 we give details of our current 

implemented work based on the AndroMDA tool, 

Assignment of Responsibilities in a 3-Layered 

architecture (AR3L). 

 

2. The RDT framework (theoretical work) 

 
Fig. 1 shows the RDT framework. The main 

components are the Responsibility Detection and 

Responsibility Transformation tools. Besides, we include 

different editors to make the framework highly 

customizable. The framework may be composed to any 

tool able to generate code from an architectural 

composition; this kind of tools are gaining importance in 

the last years in the context of Model-Driven 

Development (MDD) [2]. Note that our framework is 

open in the sense that it is designed to be interoperable 

with as much of them as possible. 

The Responsibility Detection tool is able to extract 

responsibilities from one or more departing models. In our 

framework we do not fix the kind of model, it may be a 

heavyweight UML model [3] with class, sequence and 

state diagrams; just a description of user interface in an 

agile development context; or an IEEE-830-compliant 

system requirements document. Depending on the type of 

model, responsibility detection may be more or less 

automated. 

 

 
Fig. 1: The RDT framework 

 

The Responsibility Transformation tool is able to find 

the most appropriate treatments, according to the non-

functional requirements of the project, to be assigned to 

the identified responsibilities. For instance, if efficiency is 

a high-priority requirement, then the stored procedure may 

be the better treatment for the attribute updating 

responsibility, but if portability is preferred, then pure OO 

code is better. 

The editors make possible to maintain the 

responsibilities and treatments repositories. This is utterly 

important especially in the second case, because 

treatments are highly dependant on the technology state-

of-the-art. Also we allow defining several architectural 

patterns as target. Examples would be typical patterns 



such as layered, pipe and filters or blackboard; or other 

emerging ones, such as service-oriented architectures. 

 

3. The AR3L framework (implemented work) 

 
Our first, current implementation of the RDT is AR3L 

[4], it makes the framework concrete because of: 

• A technological choice. We have selected one 

existing tool, AndroMDA [5], for implementing the 

framework. This is a powerful, fully customizable 

tool that is currently used in several projects. 

• Some decisions on the models. Since this is a proof of 

concept, we have decided to restrict this first 

prototype to: UML class diagrams (including 

operations) for writing specifications; 3-layer 

architectures as architecture model. 

The 3-layer architectural pattern [6] is one of the most, 

if not the most, used patterns in information systems 

nowadays, therefore it seems a good candidate for this 

first prototype. It structures the system into the following 

layers: presentation (in charge of communicating with the 

user), domain (with all the business logic) and data (taking 

care of data management and persistence issues). 

Therefore, the assignment of treatments to responsibilities 

means: extract responsibilities from UML class diagrams, 

and decide how these responsibilities are split into the 

layers as a consequence of the application of the 

treatments that best fulfill the non-functional requirements 

stated in requirements document. Afterwards, a code 

generator may be used to obtain final software but in the 

current status of the work this step must be done manually 

mapping the list of responsibilities with treatment and 

layer to the initial UML model. Fig. 2 shows the result of 

this approach. 

As an example, consider one operation in the UML 

specification called deleteBook(ISBN: String) which is in 

charge of deleting a book. A precondition of this 

operation is that the book exists. In other words, the 

responsibility is “A book identified by an ISBN must 

exist”. This responsibility belongs to a type of 

responsibilities from the repository (we have more than 

100 types), the type “operation->pre->deletion-

>elementsExists”. For that type of responsibility, we have 

several types of treatments, among them 

“PresentationProtectedDeletion”, “DomainProtected-

Deletion” and “DataProtectedDeletion”. In the first case, 

the presentation layer shows a combo box with all the 

books’ ISBN that are in the system and the user chooses 

one; in the second case, the domain layer checks if the 

ISBN exists before deleting; in the third case, the data 

layer raises an exception if the deletion is executed (by 

SQL) on a non-existing book. Again, if we have efficiency 

as a non-functional requirement, the third option will be 

most likely chosen by the system. 

 

 
Fig. 2: The AR3L framework 
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