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Abstract: High speed in changing of different technologies 

,change in demand of customers in organizations, and high 

competition of companies and institution make organizations 

to use different methods for rapid adaption with 

environmental changes in order to gain a larger share of the 

business market. It is inevitable to create organizations with 

high speed and flexibility in response to variable, unstable, 

and unpredictable environment. All of these purposes are 

achieved by “organizational agility.” Time and cost are two 

effective parameters in selecting approaches for adaption of 

environmental changes in agile organizations. What are the 

quickest and the most cost-effective way for adapting systems 

with new technologies? The importance of agility was 

presented in this paper. a new approach is proposed to reach 

an agile organization with minimum time and cost. The 

mentioned approach is flexible against changes and it can 

coordinate with these changes rapidly. Capabilities of this 

architecture showed that it included the essential maturity 

for rapidadaption of organizations with new technologies and 

also, it had an appropriate place in this field. 
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I. INTRODUCTION 
 

Change is introduced as the most consistent 

characteristic in the current world of business. Nowadays, 

the companies are faced with intense competition and that 

was resulted from technological changes and customer 

demands. This condition challenge the accuracy of 

traditional models of management[1]. The companies 

should overcome not only continuous and unexpected 

changes but also new challenges of customers with low 

cost in an effective way. So, the certain features of 

competiveness include the ability of rapid and effective 

response, competition based on time, meeting the needs of 

customers. In fact, agility is necessary for survival against 

competitors and diverse environment. Also, it deals with 

challenges in rapid delivery of products, services, quality, 

and customer satisfaction[2].The ability of rapid 

responsiveness to market changes is called agility. 

Nowadays, agility is considered as a major factor in 

survival of firm. The term agility refers to a new paradigm 

of production for avoiding diverse conditions and it was 

presented by Ayacucho researchers[3].This feature 

increases flexibility of organization against changes. 

There are three main parts in agility model and they 

include stimuli, empowerments, and agility capabilities[1]. 

Information technology is one of the empowerment of 

agility and it means the perfection degree of information 

system, communicative network, use of employee, 

processes, and information networks[1]. In 1980s, the 

strategic use of  information is stated as an important topic 

in business and information technology is recognized as 

competitive weapon.Information technology has unique 

capabilities in cost reduction and process improvement[4]. 

Model driven is one of methods of information technology 

in software engineering which uses these models in 

business processes. The main purpose of this paper is the 

presentation of solution based on model driven in order to 

increase the speed of adaption with changes and to 

decrease costs of flexibility in organization in agile 

manufacturing process. The main innovation of this 

research is combination of model driven approach with 

architecture of organization and use of framework to solve 

challenges of agility in organization. The present study 

consists of the following sections: concepts and features of 

agility, model driven architecture, capabilities and 

facilities, statement of the problem, the proposed solution, 

evaluation, conclusion, and future work. 

 

II.  AGILITY 
 

Agility means ability to move and think quickly in an 

intellectual way[1]. In early 1990s, agility paradigm is 

proposed as a solution for dynamic management of 

environment and a strategy for empowering in 

maintenance of competitive advantage in turbulent 

environment[5].The concept of agility refers to flexible 

production system. There are different definitions about 

agility and some of them are presented below: 

-Ayacucho institution defines agility as productive 

system with the capabilities of soft and hard technologies, 

trained human resources, and information for needs 

changing rapidly[6]. 
-Agility is active and rapid adaption of components of 

organization with unforeseen changes[7]. 

-Agility is successful use of competition such as speed, 

flexibility, innovation and quality by integrating reusable 

resources. Also, it provides the best actions for products 

and services of customer centric in an environment full of 

rapid changes[4]. 

-Agility is associated with ability of organization for 

facing with unforeseen changes and achievement of 

advantage from changes as opportunity. So, it makes 

companies succeed in the gaining of profit, market share, 

and customer attraction[6]. 

Organizational agility has several basic capabilities such 

as responsiveness, competency, flexibility, and speed[6]. 

There are four dimensions in agility and theses dimensions 

include Customer Aghnay, participation for promotion of 
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competitiveness level, organizing for dominance of 

change, uncertainty and The impact of information 

influence people[1]. 

A.  Characteristics of Agile Organizations  
This organization has the following characteristics: 

 Based on information 

 Concentration of activities on competencies 

 Flexibility 

 Removal of Overhead cost  

 Being creative along virtual structure 

 Lack of hierarchy 

 Concentration on key capabilities 

 The necessity of trust between partner companies 

B. Agility capabilities  
Agility capabilities refer to abilities that should be 

created in organization in order to have required power in 

appropriate response against changes and they include 

following[6,8] : 

The ability of Accountability 
This feature refers to recognition of changes and rapid 

response to them. This include: 

 feeling, perception, and prediction of changes 

 rapid response to change 

 Creating, modifying, and improving change 

Competency 
The wide set of abilities providing productivity of 

activities for purposes of organization and they include: 

 Having strategic perspective 

 Suitable technologies of software and hardware  

 Quality of product 

 Cost-effectiveness  

 Introduction of new products 

 Change management 

 Capabilities of knowledge and individuals 

competency 

 Efficiency of operations 

Flexibility 
Flexibility refers to ability of production and 

presentation of different product and achievement of 

different purposes with the same equipments. Flexibility 

includes the following four dimensions: 

 Flexibility in volume of product 

 Flexibility in product variety 

 Flexibility of organization 

 Flexibility of individuals 

Speed 
Speed is the ability of performing operations in the 

shortest possible time and it includes: 

 The speed of distributing of new products to 

market 

 Rapid delivery of timely products 

 Speed in time of operation 

In sum, organization, human resources, technology, and 

innovation are determinative factors of agility in 

organization. 

C. The Required Reasons of Organizations for Agile 

Manufacturing 
 Being short-term of market opportunities 

 Rapid distribution of new product to market 

 Being unpredictability of continuous changes in 

market level 

 Combination of pivotal abilities of independent 

firms for taking advantage of immediate opportunities. 

 

III. MODEL DRIVEN ARCHITECTURE 
 

Object Management Group (OMG) was formed in 1989. 

This group was created from coalition of several 

organizations. Its purpose is to create standards and to 

encourage using technologies. In 1990s, OMG creates the 

set of standards based on instructions of software 

engineering which are generally called Object 

Management Architecture (OMA). Model driven 

architecture (MDA) is as a result of attempt of this group 

for creating a new technology. This architecture is a 

simple and widespread method and it determines the 

needed standards for manufacturing, integrating, and 

maintaining of software assets. The purpose of MDA is to 

provide organization architecture modeling method in 

order that analysts and developers can use it for describing 

software assets. Model driven architecture is the natural 

course of evolution UML, analysis and design of object 

oriented, code instrumentation, and calculations of the 

third millennium in A.D[9]. 

MDA is the reminder of time that UML was as a 

standard tool for designing and structuring of software.  

MDA is used for development of system that models 

have a certain place in it. This method is model driven 

.because these models are responsible for the guidance of 

comprehension of issue, design, construction, deployment, 

exploitation, maintenance, and correction. Technically, 

this architecture is for processing and explaining models. 

Model driven architecture tries to create a model not only 

to produce software but also to turn codes into complete 

and applicable programs[10,11]. As is evident in Fig 1,   
Model driven architecture uses models as powerful 

instrument for developing software. this architecture  

defines a framework for processing and explaining 

models. Fig 1 shows that mda Facilities turn(such as 

MOF,CWM,UML,..) business models into the complete, 

pivotal ability and applicable programs On different 

platforms such as .net, java without dependence on 

specific environmental and for use in various applications 

such as trade, security, medical, transportation ...... 

convert. 

 
Fig.1.Model Driven Architecture[9] 
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MDA introduces a method for information systems and 

feature of system duties is separated from implementation 

feature of duties on specific platform of information in 

MDA. So, MDA defines specific architecture for these 

models that provide a set of solutions for organizing 

feature of different models. 

A. Advantages of MDA 
Advantages of model driven architecture include: 

simplifying changes of needs, portability, joining 

platforms, converting requests, being independent of 

platforms, removing manual coding in behavior of a 

model, designing better and more accurate by focusing on 

models, revolution in level of abstraction, separating 

business rule from environment implementation[12]. 

B. Basic Concepts 
Some of the basic concepts of MDA are explained in 

this section. 

1. Information of Models 
Transformation of models refers to the process that one 

model of system change into another model in the same 

system.  

2. Computation Independent Model (CIM) 
CIM is a model and it shows how a system works in an 

environment. Also, it shows the different entity 

relationship in one system. 

3. Platform Independent Model (PIM) 
This model can describe one system but it does not 

show the details related to the use of platform.PIM can 

include features of perspectives, information, and 

organizational computations. 

4. Platform Specific Model (PSM) 
PSM combines features inside PIM with the details of 

use of system on a specific platform. Nowadays, this 

model is in a handbook form and sometimes it is only in 

architect’s mind.  

5. Mapping 

Mapping is a process that one PIM changes into PSM 

for a specific platform. In this process, platform model 

determines the nature of mapping.  

C.  Standards and Metamodels of Model Driven 

Architecture 

Management object group apply number of standards 

and different metamodels in order to create model driven 

architecture with cooperation of them. Some of the most 

important standards and metamodels include meta object 

facility, unified modeling language, XML metadata 

interchange, object constraint language, common 

warehouse metamodel, web services metamodel and 

indexes of UML.  

Meta Object Facility (MOF) 
Meta object facility is a framework for defining, 

manipulating, and integrating of data and meta data. It 

works by platform independent method. Feature of meta 

object facility permit models to exit from an applicable 

program and enter to another program. Then, they transfer 

to different networks and store in a warehouse. Finally, 

they retrieve and turn into different formats. All models 

and metamodels used in MDA are defined on the basis of 

meta object facility and they follow MOF[9].  

Unified Modeling Language (UML) 
UML is a language of graphical modeling and it is used 

for illustration, documentation, and limitation of object 

oriented system[13]. 

XML Metadata Interchange 
XML defines an interchange format on the basis of 

metadata interchange. It can be used for model and 

metamodels of UML or each model following meta object 

facility. Also, this standard provides a mapping between 

MOF and XML.  

Object Constraint Language 
Object constraint language is the aid tools for UML. 

This standard allows determining limitations and logic 

used in these models. Object constraint language is a 

formal language which describes some expressions in 

UML models. 

Common Warehouse Metamodel  

Common warehouse metamodel is a comprehensive 

metamodel that make possible data mining in database in 

organization. The place of CWM in data modeling is same 

as place of UML in program modeling. 

Web Services Metamodel 
This metamodel facilitates the development of web 

service and is based on MOF. Web service is a reusable 

applicable program which is used in web. 

Indexes of UML 

Language of UML can be ordered for a specific area of 

computations (e.g., distributed computations) or a specific 

platform (e.g., EJB with CORBA). In model driven 

architecture, PIM and PSM models are defined by 

indexes[13]. 

 

IV. STATEMENT OF THE PROBLEM 
 

At the present time, the accurate use of information 

technology and communications is considered as a new 

issue in big organizations. So, most organizations should 

use this technology for increasing accuracy and facilitating 

their work. Each organization requires agile manufacturing 

activities for adaption of environment changes. The 

execution of this process is difficult, very expensive, very 

slow, and attritional. As a result, execution of agile 

manufacturing lead to failure or it will not have a desired 

result. In above-mentioned process, it is necessary to 

predict probable changes. Also, the problems and 

appropriate solutions should be considered in order to 

manage and control in the occurrence of changes. Changes 

in organization result from technology changes and 

changes in goals and missions of organization, and so on. 

Question here is that what is the solution of rapid and low 

cost adaption with new condition in dealing with 

unexpected change? 

All problems and probable changes cannot be predicted 

and all processes of organization face with numerous 

problems due to wide and unexpected changes. There is no 

solution for these challenges. The appropriate solution is 
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presented on the basis of facilities of information 

technology in order to increase flexibility of organizations 

against changes with respect to cost reduction and increase 

in speed of responsiveness. 

  

V. THE PROPOSED SOLUTION, DRIVEN MODEL 

AGILITY 
 

Model driven architecture can be considered as an 

appropriate solution for confronting problems associated 

with adaptation of systems with new technologies and 

environmental changes. This method is used on the basis 

of their models and mappings. In proposed solution, this 

technology is used for enhancing  flexibility and adaptivity 

of systems against changes. The Software production 

process includes identification of requirements, design, 

coding, test, deployment, and the maintenance of system. 

In agility method of driven model, a certain model is 

produced for performing each process of software 

production. As Figure 2 shows, In identification of 

requirements and analysis stage, components of system are 

defined in form of CIM models. These models show 

existence of system and their relation with each other. In 

this stage, the overall condition of system is specified in 

environment. Then, in design phase, PIM models are 

prepared. These models are not dependent with any 

platforms and features and attributes of each existence are 

specified in this stage. For example, an entity such as 

student characteristics such as student number, first name, 

last name, and father’s name, and … is specified. 

Fig.2.Production process of software by Model Driven 

 

 As Fig 3 shows Components from PIM are marked for 

specifying mapping used in conversing PIM into PSM in 

order to mark for performing the coding phase and 

conversion into dependent language of platform. This 

conversion can be done either manually or automatically.  

PSM shows how system uses selected platform? Also, it 

includes little or too much detail according to its mission. 

This model shows a wide range of information. This 

information can include program code, fitting 

characteristics, deployment descriptors, configuration 

parameters, and so on[9]. 

In this conversion stage, input, PIM is marked and it is 

one mapping. Some of these facilities may convert a PIM 

directly into deployment code(without producing one PSM 

at first). So, it is better for these tools to produce PSM in 

order to understand code and debug it easier. 

Transformation of one PIM includes one PSM and one a 

history of transformation. History of transformation 

includes a mapping from PIM components to 

corresponding components. 

PSM and it shows what parts of mapping are applied for 

each part of transformation process. One person can use 

this history for working on PIM or PSM. Facilities of 

MDA modeling maintaining history of transformation can 

coordinate PSM and PIM models with each other in 

changes[9]. To convert PSM to implement the program, 

these models should also be marked(PSM marked). PSM 

model can be created without involving user in details of 

coding and environment of implementation. Models that 

dependent on specific platform, can be created and also, 

they can be used for testing and examining accuracy of 

operation system.  

 
Fig.3.Mapping PIM to PSM[9] 

 

VI. RESULTS AND DISCUSSION 
 

In the proposed method, the first word is uttered by 

models and changing to acceptable format for 

implementation is done automatically and also it is done 

by software supporting this method. This method in 

comparison with existing methods of software production 

decreases production cost and change, increases speed of 

execution, and implements more flexibility to system. 

Because each developer can easily work on the codes and 

provide the use of model, isolation levels of their 

definition, change and modify of operations. There are 

different challenges in agile manufacturing of 
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organizations. At first, the challenges are mentioned and 

then the appropriate solution on the basis of proposed 

method is explained, and finally, the effect of these 

solutions on agile manufacturing is evaluated. 

A. Challenge 1 
New technologies are invented each year (sometimes 

even faster) and they become common rapidly. The 

companies should be coordinated with new technologies 

and move with them. If the focus is on specific kind of 

technology, there should be a coordination for interaction 

with other software and integration of them. The use of a 

range of technologies is inevitable in modern systems due 

to the high scale. How is there agility organization with 

these wide technologies and their rapid change? 

Solution 1: 
Agility method of driven model can be beneficial in 

agile manufacturing with separation of different models in 

abstraction level. When a technology changes, dependent 

components of environment implementation should bear 

the most changes. In the proposed method, CIM and PIM 

models remain without any change and PSM model only 

needs to be changed. Changes of PSM models are simpler 

and less expensive than the total change of software. 

These changes are implemented in system rapidly and then 

system will be ready for responsiveness. 

B. Challenge 2 
There are new technologies that have not been 

developed completely yet, and they will be developed in 

near future. How can software systems of companies and 

firms adapt with these technologies? 

Solution 2: 
A common language is necessary for developing 

systems of an organization for agile manufacturing. The 

proposed solution solves this problem by presenting 

standard of MOF. New technologies should be developed 

on the basis of MOF. Therefore, they can interact with 

other software. Uniting them in this form is easier when 

there is no common meta model among them. This leads 

to rapid flexibility of systems and also it increases 

versatility with new condition. Instead of omitting the 

previous systems, they are used in a desire way and lower 

cost is beard by system and responsiveness of system, 

flexibility, and speed of implementation are increased. 

C. Challenge 3 
Full documentations should be provided to determine 

evolution of organization for the users for immediate 

decision making when organizations face with changes 

and solutions. These documentations are very beneficial 

for management of changes. Many developers think that 

the main task is to produce cods. Writing documentations 

take a lot of time and cause to lose speed of process. Other 

than the project managers who write documentation 

mandatory, there is no motivation for writing 

documentation. So, the documentations are not created 

with sufficient quality and cause a lot of problems for in 

controlling changes. How are the documentations prepared 

despite the rapid changes and high volume of systems? 

Solution 3: 

Agility method of model driven can improve this 

condition. In this method, the main task is to produce 

models and documentations. Code production and 

documentation is done automatically and also, they are 

done in background of mapping process and conversion of 

PIM models into PSM by facilities of model driven. 

Facilities of MDA which include index of UML (one of 

the most important documentation software) and OCL are 

able to maintain and integrate different models in 

company with their documentations. As a result, the 

sufficient information is provided in maintenance time, 

development, changes of systems. 

D. Challenge 4 
In addition to efforts done for implementation of 

changes in organizations, accuracy of operation in 

implemented changes is important but otherwise all of 

time and financial costs are wasted. How can be sure 

accuracy of performance before implementation of 

changes in real environment? 

Solution 4:  
In proposed method, models are tools for the guidance 

of system and the development process. It is possible to 

implement them after analyzing their models in order to be 

sure of their operation. Techniques related to executable 

UML, are taken into account in MDA and they allow 

models to be evaluated and implemented directly. In this 

way, they can be analyzed and designed effectively. It is 

possible to be sure from their accuracy before 

implementation of changes. So, the models can save time 

and cost and also, possible errors of new changes are 

tested in small-scale and are resolved by the minimum 

cost.  

 

VII. CONCLUSION AND FUTURE WORK 
 

Everything is changing in around the world. In industry 

and business, forgetting this rule means acceptance of 

failure and remove from competition arena. Resistance 

against change is a difficult task. Process of technological 

changes process involves organizations rapidly. Active 

organizations should develop a comprehensive program 

with providence for making use of these changes and agile 

manufacturing. Despite the development of modern 

systems, the current approaches that are used for adaption 

with technological changes are very costly. So, the agility 

method of model driven can be considered as one of the 

newest standards which give new capabilities to 

organization. The area of automation for adaption of 

changes is provided for organization. It is suggested that 

the model driven method will be considered in 

implementation and also design of organizational system 

and standards of model driven architecture should be 

observed in them.  
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