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Abstract:  

Agile software development process is a methodology that develops practices to support collaboration between developers and the 

clients, to enhance rapid development cycles and to improve the dynamic environmental changes. This study emphasises the 

adoption of model based design (MBD) strategies in agile development practices. Here three agile practices namely Extreme 

programming (XP), Adaptive Software Development (ASD) and Scrum are analysed in detail. Their impact on development 

process while adopting model based design is focused mainly. This paper examines the agile practices using model based design 

and elucidates the methods to improve collaboration and the results will explain the contribution of agile practices towards shared 

understanding and enhanced collaboration within development process. 
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I. INTRODUCTION 

 

Uncertainties and complexities prevailed in agile software 

development keeps on improving the development cost and 

reduces the satisfaction on developing the challenging products 

frequently. The engineering cost that is examined before the 

development stages may exceed and result in failures or delay 

in product. The development methods or strategies adopted are 

responsible for 80% design delays and complications 

associated with design.  

 

Hence model based design is adopted to clearly identify the 

design specifications and test cases associated with system 

concepts, later it is used to develop code for rapid prototyping 

and software development. Agile development using model- 

based design (MSD) is proposed to address the software crisis 

with regarding to project failures and numerous development 

costs.  

 

Actually agile development and MBD are two different 

software development approaches; here MSD is adopted in 

agile development practices resulting in an “agile MSD”. The 

idea of interrogating two approaches is explored, with the 

intention such that this combined approach can avoid 

deficiencies of individual method. Under certain circumstances 

agile and MBD development are complementary and 

compatible. 

 

II. RELATED WORK 

 

Both the approaches aim to decrease the drift between 

requirement analysis and implementation. So the errors that 

occur from incorrect interpretation can be resolved [1]. By 

using chart incremental cycles in development and by direct 

involvement of the clients in development, the agile 

development reduces the gap. Whereas by using automating 

development procedures MBD reduces the gap [2]. MBD 

typically serves as good communication medium among the 

developers and the stakeholders with the help of models where 

the code is generated automatically. Supporting collaboration 

serves as a key element for agile development [3]. MBD 

avoids low-level coding where coding is manually done and 

accelerates automated code generation development [4]. As the 

executable model is described in its own document, here there 

is no need to create separate document [5]. On the other aspect, 

the agile development is code-centric, where time pressure 

results in fixing the corrections that is been directly applied to 

code generation, rather than achieving the same aspect through 

models reworking.  

 

As a result the models and code diverge [6]. The predominant 

corrective measure is to view the model reworking alignment 

in code, which refers as a necessary activity to be performed as 

soon as possible [7]. We have analysed this approach in many 

critical applications. 

 

A. Agile Software Development 

 

Agile software development is a group of development 

methodologies for developing software. It is depends on 

iterative development, in which the requirements and solutions 

are generated through collaboration between the development 

teams. ASD is a creative process providing flexibility.  The 

code is also simple and it confirms the functionality of the 

software in delivering the functional bits of the application/ 

system [8]. The agile methodology combines the new and the 

old ideas and produce into refinements. It is a traditional 

process which delivers high qualities products in less amount 

of time. ASD includes these important steps to provide its 

value: 

 Individuals and interactions between the software 

process and the tools. 

 Working of the software over comprehensive 

environment. 

 Customer collaboration over contract negotiation. 

 Responding to a change followed by a plan. 
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B. Model based design 

Many related process combined together which contains all the 

related information needed together defines the model based 

design. MBD uses mathematical and visual method of 

addressing complex problems. The main feature is the ability 

to reuse existing pre-tested and deployed code. These models 

provide a wide range of exploration on analysis in each 

development stages. Model Based Design Tools also plays a 

vital role in agile software development methodologies. 

 

C. Model-Based Framework on Agile Software 

Development 

Agile development processes and model-based design is an 

approach that contributes in enabling the rapid building and 

evolution of applications. Few approaches have proposed a 

framework to collaborate agile and model design, allowing an 

application to be tested throughout the development cycle. It is 

a model-based framework that allows the applications to be 

developed safely in an iterative and incremental manner. 

 

This approach depends on the synchronization of a model 

view, which identifies the application properties, and a runtime 

view, which contains the application in its execution file. Tests 

on the application functionalities that require values only at 

known runtime are automatically integrated and captured. Any 

modification at the model level that does not introduce new 

errors is automatically propagated to the running system, 

instead allowing the safe evolution of the application. 

 

 

III. PROPOSED SYSTEM 

 

A. Agile SDLC: 

 
Figure.1. Agile Lifecycle (8) 

 

Initially in concept phase the potential projects are identified 

and later they are prioritized in order to give importance to the 

critical system. Next develop initial vision and assign project 

feasibility. 

 

 The next phase is inception phase. In this phase the 

stakeholder will actively participate, and from the stakeholder 

funding and support is obtained. Later the development team is 

build and requirements followed by architecture envisioning 

are done.  

 

Finally a open and flexible environment is set. Followed by 

inception is construction phase. In this phase iterations are 

performed to achieve collaborative development. Model 

storming and Test driven design are developed for 

confirmatory testing and to evolve documentation. As a result 

of this phase the software is initially deployed. The next phase 

is transition phase; here the final testing like system testing and 

acceptance testing are monitored.  

 

The documentation is also finalized and the release is tested. 

The users and product staffs are trained for the releases, and 

finally the system is sent to production. In production phase 

the system is operated and supported. The defects are also 

identified and enhanced. The next phase is retirement phase. In 

this phase the system is completely removed from the 

production and the users will migrate to update enterprise 

models. 

 

 

B. Agile MBD: 

 
Figure. 2. Agile based MBD (8) 

Agile model-based design developed helps to identify the 

higher level scope. The process starts with identifying the 

requirements stack and followed by identifying the suitable 

architectural vision. The next phase focuses on modelling 

which is a part of iterating the planning effort. Here some 

additional measures should be concentrated to achieve good 

estimates and the work plan for the iteration. Specific issues 

related to JIT manner are rectified, since stakeholders actively 

participate. By adopting this model, you can proceed further 

and if any needed you can come back to the previous 

component.  
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The details are captured in forms of executable specifications. 

Work flow is designed based on test-first approach. 

 

IV. PROPOSED METHODOLOGY AND DISCUSSION 

 

The analysis of agile practices involves identifying the best 

approaches for the practices such as Extreme Programming, 

Adaptive Software Development (ASD) and Scrum based on 

model based design[9]. The MBD methods such as system 

metaphor, stand-up meeting and on-site customers are better 

suited for the above mentioned agile practices in order to 

overcome all the impacts and flaws predicted during 

implementation.[2] 

 

A. System Metaphor: 

 

It is mainly adopted in Extreme programming agile practices. 

This method is employed at the start of project such that the 

customer’s needs can be analysed at the beginning of the 

project. Basically agile approaches are criticized due to lack of 

proper architecture when compared to plan driven methods. 

The system metaphor practice provides cheap and best 

architecture design with all major components in the software 

and their interactions. It also helps the developers to 

understand the key concepts and explanations of the work flow 

in most predominant manner. A good metaphor will allow the 

people to ask questions about the system identified. Although 

there are many benefits in using system metaphor, its value is 

not fully understood among development teams. It is a dropped 

practice because the practitioners are not familiar with the 

operations in this method. But it also encourages agile teams to 

develop an open environment and benefit the stories to attain 

shared understandings of system goals, key concepts, 

functionalities, roles and responsibilities of agile team 

members. This practice enables the team members to prioritize 

the interests and needs of the development team to save time in 

refactoring and testing the code, which is necessary because of 

rapid iterations in agile software development. 

 

B. Stand – up: 

 

Stand up meeting is the most basic and adequately used in 

Scrum practices. It is conducted for a short period where the 

entire team analyse the completed work, identify the current 

bottlenecks, and find next approaches to resolve these issues. 

The meeting often proceed with set of pre planned questions 

based on sharing the team’s progress. Daily monitoring and 

project’s progress control are some of the benefits of stand-up 

meeting. Stand up meetings that follow agile practice with 

adopt MBD practices which will reduce additional discussion. 

The team members will though develop shared understandings 

through these interactions.  

 

C. On site customer: 

 

The On-site customer practice is better suited for Adaptive 

Software Development (ASD) agile practice, in which the 

customer should be within the development team on full time 

concern. Generally it involves developers and customers to 

interact daily. It focuses on enforcing the customers to 

participate in planning game session, acceptance testing, 

retrospective sessions, and also in daily stand-up meeting. The 

major role of the customer is to identify functionality, 

requirements prioritization and making business decisions. The 

benefits of using this practice are: increased communication 

and collaboration among the customers and development team, 

and finally it also ensures customer satisfaction. 

 

D. Requirements engineering based on Agile MBD 

methods 

 

Agile approach to developmental projects have significantly 

emerged after 2001.It is beneficial to all types of projects and 

using the design model it is an added advantage to the user or 

the customers. It is adopted even for requirements engineering 

process. Agile software development methodologies supports 

changes in requirements. So, difference in the agile software 

development methodologies are gathered, so as to provide an 

new idea of how requirement management practices are 

performed. It tries to ensure that the need of the customer is 

always heard at all points in the development process and at 

the same time preservation of the integrity of that information 

for the life of the system and also with respect to changes in 

the system and its environment. It also tells us ideas about how 

to improve the process in future for quality requirement 

management practices. This topic helps us to produce good 

quality software products which undergo changing 

requirements.  According to the experts the requirements 

management becomes increasingly challenging with the larger 

requirements. In order to gain success over the changing 

requirements we have to be controlled over requirements. 

Requirements management is seen as one of the most 

challenging task but the agile software development process 

the changes in the requirements in each stages are welcomed 

.In extreme programming the requirements are addressed 

through on-site customer and written cards. These cards are 

promises for conversation. Whereas the user stories gives 

definition for user requirements. In feature driven development 

they farther user requirements and representing them as unless 

diagrams and list of features. The screens are given to the end 

users and inputs are gathered thus the requirements gathering 

are done. Initially the customer provides their inputs in story 

cards. The developer estimates the time for each cards and 

their overall estimates is calculated.[10] 

 

Adaptive software development: 

 

In speculative phase requirements gathering is done. First 

setting project objectives, understanding constraints, 

establishing project organization an requirements, estimating 

scope, identifying project risks. In JAD session’s project 

initiation data is gathered. 

 

Kanban: One story card is contained in a sprint. The goals of 

the sprint are understood using user stories. The story is 

divided into smaller pieces, which is divided by the tasks. They 

are sub divided as sever side tasks and client side tasks.[11] 

 

Agile unified process: Requirements phase involves 

requirements gathering, understanding user problems, defining 

user interface, identifying stake holders. The final delivery is 

the business use case model. It under goes through elaboration 

phase, inception phase, construction phase.[12], In entire life 

system of software development methodology the 

requirements management is independent. We can see in the 

development of software the users or customer are providing 

with the changing requirements. These changes are very 

difficult to be incorporated in the system and hence agile 

development methodology is adopted. In agile method the 

changing requirements are accepted and they can be 

incorporated this it is useful. 
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V. EXPERIMENTAL RESULTS 

 

(Agile MBD development in product development projects) 

This topic is discussed with the aim of promoting the use of 

agile project development in product development projects. 

There are many fields that don't use agile methodology for 

example organization of events, research and development, 

engineering etc..The reason behind this is that the changing 

requirements are so expensive, team members participate in 

more than one projects, products are partially developed and 

can't be marketed, etc [5]. After considering variety of sources 

we conclude that the IT projects only use the concepts and 

methodologies that derive from the agile methods for 

developing information systems. The focus on the customer is 

very important and therefore the developer often checks the 

product at the end of each stages and checks the customer 

satisfaction. At the beginning of the project the project 

objectives are just roughly defined and even the schedule of 

the execution of the project is also roughly made. It is 

important to know that agile model first execution phase is 

And then the project life cycle is taken care. Only the initiation 

phase and the part of the planning phase is moved to the 

execution phase. Only the initiation and part of planning are 

moved to execution phase. But this affects the correctness of 

planning. Therefore it is essential to put a detailed plan or a 

rough plan on the entire execution of the process.[13] 

 

A. Agile MBD in project management 

The traditional and the agile approach differs in the 

following ways 

 Requirements and specifications 

 Project schedule  

 Role of the team 

 Client collaboration 

 

The requirements specification: The client and the project 

team prepares the requirements. At initial stage of the project 

They are defined and at the beginning of the iterations they are 

explained clearly. If the customer proposes a change in the 

requirements they can be modified and supplemented in the 

whole project. The less significant features are removed at the 

planning phase or else at the iterations phase.[14] 

 

Project schedule: The project is partitioned into small 

iterations that remains for eight weeks. At the beginning of the 

iterations a full explanatory schedule is prepared, whereas a 

rough work is prepared at the beginning. The test procedures 

are developed before development of solutions. A well and self 

organized team decides the execution of the tasks and 

performance. 

 

Role of the team work: For a success of a product in a market 

the chief responsibility goes to the team members. The regular 

way of searching the new ideas and for problem solving is 

constructive confrontation. Team members regularly work in 

pairs. The mistakes are discussed at regular intervals by the 

team members. 

 

Client collaboration: 

 Participates in development of test procedures 

 Regularly tests the results and reports for errors. 

The Manifesto authors stated that the agile approach brings 

many benefits to all clients and developers and project team. 

This approach would be useful for all types of projects. 

 

B. An agile method for multi-agent software engineering 

An agile method primarily focuses on the tiny teams with 

budgets low and project size as smaller and a fixed deadline 

with bottom up development process. In this topic we shall 

discuss about multiple small agents growing together as 

medium sized project with hard deadline and low budget called 

agile methodology for intelligent agents component ware. Our 

approach focuses on the medium sized project with unknown 

challenges in changing feature requests. This involves 

standard- organization methods of projects and multi projects, 

challenges, a combination of standard organization 

methodology.[6] 

 

Standard organization methods of projects: There are some 

drawbacks of waterfall model which are the missing possibility 

to split of projects into subprojects and develop them 

simultaneously. Therefore a modern firework has been 

proposed called scrum. The scrum roles are based on the class 

hierarchy within the company. At the top is stakeholders the 

product owner is commission the product. Below them are the 

scrum team. The drawbacks are 

 Synchronization 

 Communication. 

Advantages are they are derived directly from the overall agile 

approach. 

 

Challenges: 

 The software engineering approaches are classified as 

static and agile approaches 

 The agile has more of iterative and incremental 

approach than static ones. Advantages are it handles 

the dynamic changing requirements. 

 The disadvantages are Synchronization of dependent 

sub projects. 

 The significant factor is poorly addressed within 

approaches that are existing.[10] 

 

C. Agile MBD to develop acceptably secure software 

In the technology world software development approach 

developing software should meet all security features. Each 

software engineering activities ensures the protection of 

requirements and tools. Commonly all software should face the 

verification and validation phases before the software is being 

published in the market. This process will help you to ensure 

the security in developed software and its ability to handle 

attacks. The agile software development approach produces the 

work product in the same intervals. Agile software have many 

features like customer satisfaction, transparency, predictable 

cost, less maintains cost, easy to delivery, easy to manipulate 

and quality improvement. And it also have some  challenges 

during  developing secure software such as work balance, 

security failure, not cleared document, etc. [7] 

 

D. Agile MBD in manufacturing enterprises 

The overall performance in manufacturing enterprises creates 

drastic changes in the strategies when applied to physical 

sectors. The economies of scale principle are adopted as a 

traditional strategy which resulted in wastage and 

reconfiguration difficulty. In order to improve the overall 

performance rate global economies of scale is adopted, by 

which the global competition necessities like efficient and 

effective measures of paradigm are calculated. The agile 

method here mainly focuses on market responsiveness. This 

automatically enables using the multi criteria decision making 
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methods. Hence a different view is enabled in manufacturing 

organizations irrespective of the agility factors.[9] 

 

E. Model-Based Design Tools in Development Application 

Model based design tools are not valuable in providing early 

stage of design verification and executable specification. This 

is very important if the design has one or more of the following 

characteristics:  

 Expensive or impractical to build early prototypes. 

 Complex system with multivariable subsystems. 

 Subject to governmental or other regulatory 

constraints. 

 Proof of concept must be demonstrated prior to full 

project planning. 

 Failure of the system or subsystems in testing could 

cause liability. 

 Product design cycles are compensated and tested and 

validated. 

 

VI. CONCLUSION AND FUTURE SCOPE 

 

Model based design provides the developers a distinct 

advantage when compared to the traditional process in agile 

development practices. In addition the ability to undergo 

validation and verification of the onset projects and the ability 

to test the components of the system using rapid prototyping 

and automatic code generation adds a distinct advantage to the 

developers. From the perspective of project management the 

ability to validate at various points in design phase provides 

the management about accurate duration and cost. The concept 

of design reuse can also be supported by model based design in 

the design phase of development cycle by creating a 

framework for future savings. Agile software development 

methods are under estimated because of its lack in theoretical 

foundation. This paper has demonstrated in applying the theory 

based design concept i.e model based design in agile practices 

may increase the levels of collaboration in development effort. 

 

VII. FUTURE SCOPE: 

 

 Understanding all other agile practices using model 

based design. 

 Model based design can also be extended to shared 

mental model theory. 

 Optimizing the implementation of agile practices by 

integrating MBD practice at each development cycle. 

 Analyze agile MBD for large scale industries and 

compare their results to know the effectiveness of this 

approach. 

 Adopt to virtual MBD techniques. 

 Study of information technology in order to support 

development of MBD in distributed agile teams. 
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