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Abstract: The idea of OASDLC was originated specially for 

“Brihaspati” project and was framed keeping in mind the 

breaches and boundaries modelled by present Agile Software 

Development Life Cycle (ASDLC) models. OASDLC was further 

tested for attaining lower costs and efforts involved in agile 

project. We analysed this model and found that this model lack of 

risk management process. This paper proposes a unique OASDLC 

model incorporated with risk management building block so as to 

achieve a best practice for open agile software project. Proposed 

model is tested and validated through MATLAB fuzzy logic 

simulator and IBM Watson online tool. 

 
Index Terms: Risk Management, Agile Software, SDLC 

 
I. INTRODUCTION 

 

Open Source Software (OSS) development is not a software 

development methodology, but ordinary development 

practices may be select by analysis within the OSS 

community. These practices frequently behave to embody the 

collective nature of OSS projects. A group of people is most 

important to the OSS. When a vigorous group of people does 

not available to develop an OSS project, its success 

possibility become less. Iterative and incremental 

development is the other OSS common feature. In these 

practices, it is not unexpected that agile methods, or 

mechanisms of the agile procedure, are generally used in 

OSS development.   

Open source projects generally obtain the group effort of 

many geographically distant people who do not share any 

organizational structure. OSS project indicates that these 

projects are not candidates to the use of agile methods since 

some basic values seem to be destroyed. The distance and 

diversity deteriorate developer’s communication, which are 

the most important values within agile methods. Though, 

most open source projects share principles with the Agile 

Manifesto. Always be ready for changes, deliver real features, 

work with and resolve continuous feedback, respect 

collaborators and users and to face challenges are expected 

attitudes of an agile developers obviously initiate in free and 

open source software communities.  
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There have been adequately of hypothetical methods offered 

to describe the Open Source Software Development Life 

Cycle (OSSDLC). Furthermore there is no definite OSSDLC 

model as such. There are combined efforts included of 

developers and users community for OSS (Scacchi et al., 

2006). The OSSDLC model has been introduced by Woods D 

in 2005 (Woods and Guliani, 2005). The model includes 

comprehensively of seven stages beginning with the 

knowledge of the software project. The low standard step is 

to perform formal examination and prove the validity of the 

requirements as such a public prototype is created. A forum is 

created by the mailing list, blogs etc. after accomplishing the 

prototype. For the gradual development of the software it is 

needed to remove the impurities or unwanted elements from 

the prototype. This development is organized through a 

release phase leading to either inactivity or further refining. 

The prototypical exposes all facets of OSSDLC and has all 

components for a widely applicable model for mainstream of 

OSSD projects.  

Formulation and hypothesis of Open Agile Software 

Development Life Cycle model (OASDLC) has been done 

keeping in mind the limitations drawn by existing Agile 

Software development Life Cycle (ASDLC) models, further 

it has been tested for achieving lower costs and efforts. These 

tests have been further proved by means of hypothesis 

validation with the help of a survey based research (Subhas C. 

Misra and Virender Singh, 2013).   

In this paper Section 2, the brief history and evolution of open 

agile software development has been described. In Section 3, 

proposed model has been introduced. In the existing 

OASDLC model risk management building block has been 

incorporated and each phase of the model has been described 

properly. In section 4, fuzzy rule base has been formed with 

the help of questionnaire and literature survey, and these 

rules are applied in Matlab fuzzy inference system simulator.  

The numerical value of the risk indicators has been collected 

from the simulator. The data analysis has been made with the 

help of IBM Watson online learning tool and risk indicators 

sensitivity has been evaluated. Section 5, describes the 

concluding remark and future work. 

 

II.BACKGROUND 

 

The open source software (OSS) development has 

transformed the method software is being developed, 

maintained and restructured. Typically OSS are dispersed as 

freeware with or without any charge (Schryen, G., 2011).     
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OSS has been used to develop Firefox and Apache, Linux, 

Android etc. It is misconception for open source software 

development system has poor quality but, Linux open source 

operating system adaptation has been increased most due to 

its high quality. Source codes availability means the public 

could give their contribution in completion of the software in 

this way making software open to group of developers who 

could contribute their information and skills aquired through 

experience  and they could customize the  software to suit 

their needs (Scacchi, 2007).  

Open source software has been designed to impress 

positively in distinct fields such as health , education, 

business, telecommunication, security etc. with or without 

any payment. In OSS development process communication 

hurdles occures frequently because the developers 

communicate through the communication media due to 

distributed location. ( Wang, J., 2012). In addition, OSS 

projects contributors are not under any kind of responsibility 

they act independently, for this reason when they loss 

motivation  they make less their voluntary participation for 

the project, and this causes negative impact on the OSS 

project (Khanjani & Sulaiman, 2011).  The submission of the 

Public developer’s code must go through a formal assessment 

process where standard, quality and operation are tested 

before integrating into the project (Pedro Serrador, 2015). 

The disadvantages of the open source software has been 

listed like increase in versioning, many imprecise licenses, 

lack of central developer and problem solver, etc. (Silic, M., 

& Back, A., 2013). Open source software is generally shared 

without restriction or interference among developers and 

researchers that are ready to contribute to raise it to a higher 

standard,  besides this , things became advance as  computer 

became widespread then the non-open source software 

manufacturer turns into the best business model for various 

companies to earn profit. Contrarily, companies have started 

to recognize the value or significance of free and open source 

software which are highly lucrative. (Wang, J., 2012).  

Nowadays numerous web applications practice the open 

source group contribution to prepare advance documentation, 

good design and having perception for their software project. 

For the open source software projects numerous free web 

hosting facilities are available that deals free services such as 

mailing list, project management, forum support, bug 

tracking and many more (Wang, J., 2012).  

In this study we referred here OSSDLC model proposed by 

Woods D in 2005 and OASDLC model has been introduced 

for Brihaspati software. This model consist of six phases and 

start with the requirement of the software. Second step 

accomplishes the experiments and validation of the 

requirement is the second step after which a public prototype 

is shaped.  Once the prototype is completed a group is made 

by means of Mailing list, Blogs, and Forums. The prototype 

is open and for review and further contributions, permits in 

for an incremental development of the software. This 

addition is evaluated through a release phase leading to either 

remove impurities or further stagnant (Subhas c. and 

Virendra Singh, 2015). 

 

III. PROPOSED RISK MANAGEMENT OASDLC MODEL   

 

Open source planning comprises with many development 

tools and phases. Figure 1, shows six phases in Open Source 

Software Development (OSSD). It includes repeatedly 

software release, minimum planning and system design is 

required against the traditional development model. OSSD 

software project empower each individuals to take part to 

increase coordination and software standardisation and so on 

(Sen, R. et al., 2012; Khomh, F. et al., 2012a))   

The Open Agile software development is used to greatly 

reduce the project's cost. OASDLC model was developed for 

Brihaspati software, which has been used in Agile Software 

Development Life Cycle, but this model lack the risk 

management block. In this study, we have incorporated risk 

management building block with OASDLC.  

3.1Initial concept and agile method selection: Initial 

concept is created on the basis of the requirement which is the 

framework for the concept to work on. For example, if 

someone  want to make  a web based application  for online 

sales that becomes a need and the initial concept, for this  

work company developer (Cdvp) will play a very important  

role to play  in initializing a concept at this point an 

appropriate agile method must be selected.  

3.2Proofing and risk indicator identification: In this 

step we need survey to find the ideas or concepts are available 

in the market or not. If it is available we join the available 

ideas and if not we can go forward to create our own. We 

need to develop our own forum or communication media in 

which the public developers (Pdvp) can discuss the ideas or 

concept put across their contentions at this stage project risk 

indicators development environment risk, process issue risk 

and their risk elements must be ascertained. 

 

 
 

3.3  Foundry and risk indicator identification: In this 

step foundation of the project is formed. The underlying 

structure  for the project is laid out here in which the Cdvp 

and the management team determine the methods for the 

source code update and different platforms for contributions 

such as Mailer lists, open forums, and bug reporting and 

fixing are allowing.  
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At this stage rest of the risk indicators must be identified 

which could not be identified earlier.  

3.4 Prototype and risk evaluation, risk minimization:  

In this phase primary prototype is created with help of both 

the Cdvp and the Pdvp. this prototype is made available to all 

for testing, usage and bug reporting. At this phase the 

software is not entirely prepared yet and is just a prototype 

and would have large number of issues. The identified risk 

indicators are evaluated at this stage.  

3.5 Refinery and risk evaluation, risk minimization: At 

this stage the prepared prototype need to be tested and 

upgraded to make the software better further testing is needed 

to carry out at industrial standards. A remarkable point is here 

while making changes it would be difficult for Cdvp to 

manage such a project single headedly; consequently the 

problems can be planned at the same time to the mailer list so 

that multiple solutions can be formulated. The evaluated risk 

indicators value used to incorporate for project risk 

minimization. 

 

IV. DISCUSSION AND RESULT 

 

Agile software project risk indicators have been identified 

(reference) and rule base have been created with the help of 

online forum discussion with agile experts and open agile 

software development case studies. The list of risk indicators 

are given below (Gamalielsson, J. et al., 2011; Kim Dikert et 

al., 2016; Richard Kemp,2010).  

4.1 Development Environment Risk (DER) - An agile 

environment is defined as an environment that creates and 

supports a culture that encourages a team of people to work 

toward a common goal. This is done by incorporating the 

importance and value of individuals and their interactions - 

especially in terms of working to achieve quality, 

collaboration, and acceptance of frequent change in the 

company culture (Dingsoyr T. et al. , (2013)),. If there is 

something wrong in the said factors then the probability of 

agile development risk increases.  

4.2 Process Issue Risk (PIR) Agile development 

process includes agile documentation, software engineering 

standards . A mechanism to ensuring the software 

engineering standards, Procedure is needed for tracking and 

reviewing the performance of subcontractors etc. (Kim 

Dikert et al, 2016). If there is something wrong in the 

aforesaid factors then the probability of process issue risk 

increases.   

4.3 Staff Size and Experience Risk (SSE) in agile 

software development the project manager have to choose the 

expert people for self-organizing team, Team members 

should have the right skill set, and staff should be committed 

for entire duration of the project and necessary agile training 

must be given to the staff. If there is something wrong in the 

aforesaid factors then the probability of staff size and 

experience risk increases.   

4.4 Technical Issue Risks (TIR) Application detailed 

description techniques are introduced for good 

communication between the customer and developer for the 

agile software. Specific methods are used for the analysis of 

agile software. Agile software project quality assessment 

standard system needed. If there is something wrong in the 

aforesaid factors then the probability of technical issue risk 

increases.  

4.5 Technology Risk (TR) Innovative Technology to be 

built to your company needed the use of new analysis, design, 

and innovative testing methods.it demands the use of 

innovative or unconventional software development 

methods. Requirements put more than necessary 

performance limitation or restriction on the product which 

need to managed. If there is something wrong in the aforesaid 

factors then the probability of technology risk increases.  

4.6 Schedule Risk (SR) this is need to be ascertain that 

project Schedule, required resources, and product definition 

have all been determined by the customer or upper 

management, The Schedule is hopefulness about the future, 

"best case," rather than realistic, "expected case". There 

should not be the cascading delays in dependent tasks. If 

there is something wrong in the aforesaid factors then the 

probability schedule risk increases.   

Table 1, Shows 12 rules with qualitative values of risk 

indicators low (L), medium (M) and high (H). These 

qualitative values have been applied in Fuzzy Inference 

System (FIS)( Leary Tomlin et al.,2016)  

Matlab simulator to generate the quantitative values of 

project risk indicators and project risk. FIS. 

 

converts qualitative values into quantitative form with the 

help of fuzzification and the de-fuzzification process. Table 

2, shows the quantitative values of project risk and project 

risk indicators quantitative values which   have been collected 

from FIS. Table 2, shows the qualitative value (low, medium, 

high) of triangular membership grades on its value scale.  

 

 

 

Table 1. Rule  base for Open Agile Software Project  

S.N.  DER  PIR  SSE  TIR  TR  SR  PR  

1  H  H  L  H  M  L  H  

2  L  M  M  M  L  M  M  

3  M  H  L  H  M  M  H  

4  L  L  L  L  L  L  L  

5  H  L  L  H  L  L  M  

6  H  H  M  M  M  M  H  

7  L  L  M  L  M  L  L  

8  H  H  H  L  L  L  H  

9  H  M  L  H  L  L  H  

10  M  M  M  L  L  L  M  

11  L  L  H  H  H  H  H  

12  H  H  M  M  M  M  H  

13  H  H  H  H  H  H  H  

14  L  L  M  H  H  M  H  
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Figure 2, shows the scale of qualitative value on the basis of 

fuzzy membership function, further these qualitative values 

sub-divided into its sub categories as per the membership 

grades. For example Low (very low, low), Medium (medium 

low, medium, medium high), High (high, very high). In given 

Figure 2, low triangle at the scale value ranges from 0 to 0.4, 

on the scale value 0 membership grade of low triangle is 

highest, hence we can say that 0 represent the very low value 

and as we move on the scale value, the membership grade of 

the low triangle decreases and at the scale value 0.4 goes 

down to 0. Medium triangle ranges from 0.1 to 0.9. On the 

scale value 0.1 medium membership grade is 0 and at 0.5 it 

has highest membership grade 1, further at 0.9 medium 

triangle has minimum membership grade 0   and high triangle 

ranges from 0.6 to 1, on the scale value 0.6 high triangle 

membership grade is 0; further we move on the scale value 

the membership grade increases, on scale value 1 the high 

triangle membership grade reaches its highest point 1. 

 

Table 2. Qualitative value determination on the basis of 

fuzzy membership degree  

S.N.  Input 

Scale  

Low 

MF  

Value  

Medium  

MF value  

 

High 

MF 

value  

Qualitative 

value  

1  0.0  1.0  0.0  0.0  Very low  

2  0.1  0.75  0.0  0.0  Low  

3  0.2  0.5  0.25  0.0  Low  

4  0.3  0.25  0.5  0.0  Medium low  

5  0.4  0.0  0.75  0.0  Medium  

6  0.5  0.0  1.0  0.0  Medium  

7  0.6  0.0  0.75  0.0  Medium  

8  0.7  0.0  0.5  0.25  Medium 

high  

9  0.8  0.0  0.25  0.5  high  

10  0.9  0.0  0.0  0.75  high  

11  1.0  0.0  0.0  1.0  Very high  

 

 

 

 
Table 3. Risk Indicators Sensitivity Analysis 

S.N.  DER  PIR  SSE  TIR  TR  SR  PR  

1  1  0  0  0  0  0  0.5  

2  0  1  0  0  0  0  0.56  

3  0  0  1  0  0  0  0.5  

4  0  0  0  1  0  0  0.5  

5  0  0  0  0  1  0  0.16  

6  0  0  0  0  0  1  0.56  

7  1  0.5  0.5  0.5  0.5  0.5  0.5  

8  0.5  1  0.5  0.5  0.5  0.5  0.58  

9  0.5  0.5  1  0.5  0.5  0.5  0.5  

10  0.5  0.5  0.5  1  0.5  0.5  0.81  

11  0.5  0.5  0.5  0.5  1  0.5  0.86  

12  0.5  0.5  0.5  0.5  0.5  1  0.87  

 

Agile software risk indicators sensitivity analysis has been 

done through IBM Watson learning tool. It can be seen in 

table 3, we checked the sensitivity of the risk indicators under 

two condition. In first condition we taken first risk indicator 

(DER) value very high (1) and rest risk indicators value very 

low (0) then we found project risk is moderate. We repeated 

this test for respective indicators in given table 3, we have 

taken risk indicators value very high which sensitivity to be 

tested hence we found no one indicators are sensitive in this 

condition. In second condition we fixed rest five risk 

indicators value moderate (0.5) and taken one risk indicators 

value very high (1) which sensitivity to be tested. We 

repeated this test for given six risk indicators. Finally we 

found, out of six risk indicators three risk indicators 

TIR(Technical Issue Risk), TR(Technology Risk) and 

SR(Schedule Risk) are highly sensitive and 

DER(Development Environment Risk), PIR(Process Issue 

Risk) and SSE(Staff Size and Experience risk) are moderate 

sensitive.   
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V. CONCLUSION 

 

The OASDLC model has been built specifically for the small 

scale and medium scale open source agile project. I realized 

that for the large scale agile project development, risk 

management is very necessary component. It has been seen 

that large scale open source agile software development 

project has plenty amount of bugs reporting (Sen, R. et al., 

2012). To reduce the amount of bugs and maximize the 

quality of software’s, we needed slight modification in 

OASDLC model. In this work risk building block has been 

incorporated in existing OASDLC model which had lacking 

the risk management. This model has been validated on 14 

fuzzy rule base using the Matlab simulators. The fuzzy rule 

base is created with help of literature review, open agile case 

studies, discussion with agile professionals through online 

forum. In this study, three risk indicators (TIR, TR, and SR) 

have been found very sensitive while other three risk 

indicators (DER, PIR, SSE) found moderate sensitive. 
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