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ABSTRACT 
 

Biologically inspired complex systems are increasing. As the abstractions presented by biologically 
inspired systems, systems architects will be required to include the abstractions in their architecture in order 
to communicate the design to system implementers. The paper argues that in order to correctly present the 
architectures of bio inspired system a need of bio inspired views will be required. The paper describes a 
new formalism based on biology and Model Driven Architecture (MDA) in order to find a new and easy 
way to design and understand (reverse engineering) a complex bio inspired system.  The paper also 
describes then a set of bio inspired views which are used when describing bio inspired system. Finally we 
use the proposed approach to model Xor artificial neural network. 

Keywords: Bio Inspired System, Model Driven Architecture, Architectural Units, Design Pattern, Neural 
Network. 

 
1. INTRODUCTION  
 
In a perfect world, a good engineer builds a perfect 
system, the customer is satisfied, and the maintainer 
of the system has little to do to keep the system up 
and running [1]. 

Artificial neural networks, multi-agent systems, 
artificial immune system, swarm intelligence, 
genetic algorithms, cellular system, artificial 
ontogeny, and cognitive intelligent have one thing 
in common. Each of them presents a biologically 
inspired computing paradigm. These abstractions of 
biological systems have provided much inspiration 
in the development of complex systems [2]. 

As Bio inspired system move from research 
laboratories into industry the need for 
methodologies to describe their design arises [3]. 
The architects of industrial software systems will be 
required to translate abstract concepts of biology 
into concrete models that can be used by system 
implementers. Many modelling and design 
techniques have been proposed [4,5]. 

The purpose of the paper is to present a new 
additional manner for describing bio inspired 
system based on MDA and biology. 

The paper is organised as follows. Section 2 
provides background to the topics discussed in the 
paper. In section 3 our framework description is 
presented. In section 4 an overview of bio inspired 

systems with our framework is presented in section 
5 we present the transformation design in section 6 
we present case of study upon xor representation in 
neural network. Finally section 7 looks at related 
and future work. 

2. BACKGROUND 
 

In the background section, the main concepts, 
terminology, and ideas presented in the paper are 
defined. The section first explores some concepts 
relating to the field of biology than looks at MDA. 

 
2.1. Biology: ontogeny, phylogeny, epigeny 
Living multi-cellular organisms are not created in 
the completely achieved form we usually know. 
The organism begins life as a single cell, endowed 
with a developmental program coded in its genome. 
The latter is continuously processed by the cell, 
which leads to its repeated division in a multitude 
of identical cells that have the same genome. Then, 
a form of communication appears between cells, 
allowing each one to execute the part of the genome 
corresponding to its position in the whole. In other 
words ontogeny investigates the “developmental 
model” of an individual organism from the earliest 
embryonic stage to maturity. 
Phylogeny is the study of phylogenesis within 
given species; reproduction consists in transmitting 
the genome of one or two parents to offspring. The 
genome of the descendant first cell is obtained from 
that/those of the parents, through mutations and 
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by needs of enterprises. These needs summarize to 
the productivity, the everlastingness of the 
knowledge and the consideration of the platform. 
We saw in literature that the transformations 
languages currently used are at a time some 
declarative and imperative languages. They don't 
provide easiness for transformations that only aim 
the development of software but, in addition, they 
can be used, as we showed, to describe the running 
of systems. The imperative expressions permit the 
extremely complex dealing description while the 
declarative expressions are ignoring some details of 
transformations. These languages can be evolved in 
this context while introducing flexible techniques 
allowed the integration of useful concept for the 
description of all dealing type that can be done by 
systems.               
The field of software engineering has until now 
focused more on actual architectural solutions, 
analyses and designs and less on architectural 
description as put forward in the paper. We hope by 
developing this formalism to: 

• Facilitating the study of bio-inspired 
systems 

• Finding new promising inspiration 
directions 

• Unifying bio-inspired systems terminology 
Elicitation of system requirements. 
 

8. CONCLUSION 
 
The paper highlights the need for a new formalism 
and mechanisms to describe bio inspired systems. 
The paper argues that the need of biological 
inspired point view is the best opportunity to 
describe bio inspired systems. The benefit of using 
biologically inspired view is, for example, to cover 
the lack of naturalness. In other words, while some 
biological mechanisms are being intensively used, 
it seems difficult to maintain a correspondence 
between the designed systems and their 
counterparts in the nature. Even if this has no effect 
on the system effectiveness, it can be a helpful 
quality in its comprehension. For example, when 
using an evolutionary process within a robot, it is 
not obvious to identify what is the individual and 
what is the species. The robot is what corresponds, 
at first glance, to an individual, but, within one 
individual, phylogeny is meaningless.  

The paper shows the contribution of Model 
Driven Architecture to the bio inspired systems 
modelling. For example the models provide an 
advantage for artificial neural to have a flexible 
(adaptable) behaviour. We hope with the 
combination of MDA and bio inspired views to 

make the development of complex bio inspired 
system an easier task 
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