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Abstract—The software industry is enjoying the permeable 

and trans-border flow of software markets and can access 

resources from all corners of the world. Software engineers 

gain international work experience through a distributed 

working environment. It involves participation from 

individuals with different cultures, languages, and 

geographic time zones to work on a single project. In addition 

to providing global opportunities for software experts and 

businessmen, it also introduces new project management 

challenges. Barriers exist in trust, communication, 

monitoring, languages, cultures, and time zones. Distance 

mode management faces more technical challenges due to 

stakeholders’ ambiguous understanding and various 

documentation. This study addresses an in-depth analysis of 

challenges and currently practicing methods. Moreover, a 

new virtual project management framework is proposed to 

minimize issues and maximize the virtual project 

management team’s throughput. The framework is 

compared with commonly used methodologies by experts 

who have experience in global software project management, 

and the analysis is performed using the analytical hierarchy 

process. The evaluation matrix has shown that the proposed 

model is adequate for distance project management with 

better score in virtual scope and virtual management). Its 

excellency is in standard documentation practice, change 

management, and improving re-usability practice that will 

enhance business goals and stakeholder’s satisfaction.   

Keywords—virtual software project, distibuted project 

management, methodology, analytical hierarchy process, 

sustainability, business goals 

I. INTRODUCTION

According to the Harvard Business Review early in this 

decade, one-sixth of projects went over budget by 200% 

and an average 27% overrun on an intended budget, with 

a 5–15% failure rate [1]. According to the recent report of 

Project Management Institute (PMI) [2], 80% of projects 

can complete on time without significant extension of 

budget but poor performance has been noted for efficiency 

(high time complexity) and portability (minimum 

portability support). Standish Group is a well-known 

 Manuscript received November 19, 2022; revised February 23 2023; 

accepted April 18, 2023; published July 19, 2023.  

organization that publishes a report every year called 

“CHAOS report”. It consists of root-cause analysis on the 

reasons for software project failure and statistical analysis 

for success rate (“projects are completed on time and 

budget”, “failure rate”). Projects are stopped without 

submission, and challenging rate (“Projects are submitted 

but not fulfilled all requirements”. “CHAOS report of 

2018” noticed that approximately 30% project failed, 20% 

passed, and 50% challenged from the last five years [3]. 

According to the Geneca report [4], 75% of opinions from 

IT executives or business executives is that their project 

doomed from the start. This research addresses the 

significance of software project failure rate and  shows the 

importance to improve process management activities of a 

software project through a methodology. PMI found that 

project management approach can support to mamage a 

software development processes effectively that could 

reduce additional costs and improve the reliability of a 

product [2]. Timo [5] showed a failed project does not only 

depend on an individual reason or action; but there is a 

causal relationship among people, processes, tasks, and 

the environment. This relationship directly indicates the 

performance of stakeholders and especially the role of 

management who are managing, coordinating, 

communicating, and keeping control of the project. 

Twelve activities (poor management and commercial 

pressure, stakeholder politics, unarticulated project goals, 

estimation error, inaccurate requirements specification, 

weak reporting system, sloppy practice in development, 

not capable to manage project’s complexity, immature 

technology selection, unmanaged risk, and informal or 

poor communications) of projects are blamed to make a 

project failure by Charette [6], which are included in the 

software project manager’s common activity list. Charette 

also emphasizes the importance of attaining complete 

knowledge of a project before commencing. The Project 

Management Office (PMO) is a white paper that is 

published by PMI [7] to support strategic level decision 

making by using tools, methodology, and policy-

procedure in a project. It suggests to include managerial 
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activities to a software development life cycle process to 

accomplish a project successfully. Managerial activities 

such as work distribution, monitoring, tracking, work 

integrating, and communication become more 

complicated when stakeholders are connected through a 

virtual environment from a different physical location (i.e., 

country or state), language, culture, and time zone.  

Workplace is an online working environment where 

stakeholders have no physical interaction. Project manager 

distribute the works to the stakeholders (employee, 

customers, suppliers, or anybody else who has 

responsibility in this project) who are in the different time 

zone (physical location). This also can be called 

distributed project management. This kind of work helps 

to achieve business goals by reducing manpower and 

logistic cost of a project though it has managerial 

challenges [8, 9]. 
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Figure 1. Understanding virtualization project management 

environment, challenges, and opportunities. 

Fig. 1 illustrates the virtual workplace for software 

firms that consists of list of opportunities and challenges 

to the right most and left most side respectively. A virtual 

environment is technology dependent and an organization 

support with infrastructure so that project’s functionality 

can monitored, manage, and control. Independent problem 

solving skill is one of the most important qualities are 

required to work in this mode of service. Though the team 

members are independent but they are in a group with 

similar goal and have cross function 

task/job/responsibility. The manager of a distributed 

project divides the task among team members and they 

interact with a virtual project management application for 

collaboration, sharing, communication, and to accept/give 

feedback. 

Virtual team members are located in different 

geographical locations and are distinguished by factors 

such as culture, language, and time zones, as shown in Fig. 

1. It is difficult to build trust, responsiveness, and good 

relationship among the stakeholders due to the cultural 

barriers, different time zone, and geographical distance. 

These challenges may also lead to project delays or 

failures [10]. Non-verbal communication of the team 

members also create a threat to accomplish a project 

effectively [11]. The project management institute’s  

report [12] mentions eight factors (task complexity, 

communication technology, team membership, social, 

political, cultural, temporal, and geographical dispersion) 

these become more challenging in a virtual workplace.  

This research proposed and evaluated a new framework 

for software project management that focuses on virtual 

project management activities. The objective of this 

methodology is to minimize the challenges of virtual 

software project management. Rest of the paper is 

organized as follows: Section II consists of literature 

review and the proposed model is presented in Section III. 

Evaluation criteria are analyzed in the Section IV and 

Section V performed an evaluation by a set of experts 

based on the selected criteria. Concluding remarks are 

given in Section VI with limitation and future work.  

II. LITERATURE REVIEW 

To improve the success rate, sustainability, and 

business goals of a software firm, outsourcing is often used. 

It allows for the utilization of comparatively cheaper talent 

from around the world, who can enhance business goals 

and expand the scope for talent to show competence in the 

global market. However, hiring the appropriate talent and 

effectively monitoring and controlling outsourced projects 

can be challenging. When a projects are distributed across 

multiple physical locations, communication problems due 

to cultural, linguistic, and timezone differences can arise. 

This paper proposes a framework to overcome these 

challenges and enhance managerial efficiency, as depicted 

in Fig. 2. This section emphasizes the importance of 

having a clear methodology or framework, highlights 

current issues in software projects, and discusses methods 

for evaluating the proposed framework. 
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Figure 2. Virtualization scope in distributed software project 

management. 

A. Global Issues in Virtualization Project Management 

A software project is a subassembly of an information 

technology project that performs explicitly application 

development. An application is a soft product that has 

scope to develop from anywhere from the world. 

Organizations also utilize comparatively low labor, though 

selecting and managing an appropriate person is difficult. 

The focus of this work is on managerial activities. A 

resource person who works from the outside of the 

organization is an internal and an external stakeholders 

(Fig. 2). The study of Abdulrazak [13] underscored 

cultural issues, political factors, legal factors, and 

economic factors are common challenges of an 

international project. Additionally, it recommends the 

importance of multiple strategies for generic language, 
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different time zone and sociability, and bridging cultural 

barriers of international organizations. Technical and 

communication conflicts arise due to cultural diversity, 

communication skill gaps, and ambiguous terminologies. 

Our work proposed a methodology that minimizes those 

challenges. It emphasizes the importance of developing a 

sophisticated common working environment to overcome 

these challenges. Additionally, technical projects may face 

difficulties in delivering products and sharing knowledge 

when the backlog is full and capacity is limited. 

Furthermore, international projects are subject to greater 

complexity and enforcement challenges. “The state of the 

software development” [14] statistics have shown that the 

most priority challenge is managing capacity and 

methodology implementation. The nearest second issue is 

knowledge sharing and regular meetings is suggested. 

Hiring talent is ranked third according to the developer’s 

view. Moreover, CodingSans [14] reports that scrum is in 

the highest pick with 60% user’s choice, while Kanban is 

35%, agile modeling is 19%, and so on. 75.83% of 

respondents answered “yes” when asked if they use testing 

tools, with “Jenkins” and “Selenium” being the most 

popular choices. 57.70% uses Jira, 34.53% uses GitHub, 

19.86% uses BitBucket for project management according 

to the choice rate of tool selection. Testing is crucial in 

virtual software projects [9, 15], and it can be minimized 

through automated testing. Nature-inspired  

algorithms [16], fuzzy rules [17], and automated test case 

generation techniques [18] are some of the recent 

approaches for reducing the test suite in virtual software 

projects. In a distributed project, a method of selecting 

priority nodes can be applied to reduce test cases, which 

improves the effectiveness of automated testing [18, 19]. 

B. Role of Methodology 

The historical development of the methodology aims to 

reduce risk, avoid duplication of effort, and provides 

effective management. A methodology helps to achieve 

business goals, improves formal communication 

standardize documentation, increase the reusability of 

design and code, helps to make a successful project 

management team. Software development is continuously 

upgrading by the utilization of newly invented technology 

and applications. For example, in the 2018 blockchain, the 

Internet of Things (IoT) and Artificial Intelligence (AI) 

was the trending technology in the software industries 

while 2019 has come up with much better uses of this 

technology [20]. Technological changes introduce new 

challenges in software management, for example, the state 

forward blockchain technology issues [21]. The IoT 

project is commonly a multi-disciplinary platform and 

creates demand for a comprehensive representation of 

stakeholders as well as more importance is given to 

recording information about IoT objects [22]. AI software 

projects are complicated with requirement specification, 

relationship generating, and functional dependency that 

brings challenges for software engineering [23]. The 

methodology also needs to update by addressing the 

upcoming technological advancement to utilize the 

opportunity and resolving challenges. Our proposed 

methodology is addressing created issues through 

technological advancement.  

C. Framework Evaluation Techniques 

The Multi-Criteria Decision-Making (MCDM) or 

Multi-Criteria Decision-Analysis (MCDA) are being 

executed in the operational research to explicitly assess 

conflicting criteria. Service cost and customer satisfaction 

are conflicting factors in the service industries [24]. 

MCDM has been proposed for providing ranking and 

taking a decision of optimal point selection [25] the 

objects are featured or characterized [26], a method 

selection for identification of the appropriate  

application [27], methodology evaluation for 

sustainability practice [28] and so on. This technique is 

adapted to the expert system by a fuzzy approach [29] and 

is updated by a criteria-based approach [30]. Analytical 

Hierarchy Process (AHP) is one of the MCDM that is used 

to compare the proposed model with similar existing 

models. 

D. Related Work 

Software methodologies have been developed since the 

beginning of the software industry. The Waterfall model, 

which is a pioneer in plan-driven approaches, was 

invented before the concept of virtual project  

management [31] and has been modified in subsequent 

versions [32]. The incremental approach is implemented 

in different Agile methodologies, but this scheme focuses 

on partial solutions, making it more suitable for informal 

approaches and not justified for virtual project 

management [33]. The Spiral model is specialized for 

high-risk models and not highlighted for distributed 

projects [34]. The V-model is more concentrated on the 

quality of the product and does not consider distributed 

project management [35]. PRINCE-2 is a generalized 

model for any kind of project management that 

concentrates on virtual project management but does not 

focus on software projects [36]. This research proposes a 

framework only for the software industry. 

Sarkert et al. [8] proposed a plan-driven methodology 

that is massive in size and only suitable for standard 

software industry with long-term objectives. The AZ-

Methodology of Azeem et al. [37] integrates software 

quality factors based on the standardization guidelines but 

ignores the scope of a distributed working place [38]. A 

monolithic ontological methodology suggests applying 

descriptive logic for information specification and quality 

control [15], but it ignores distributed project management 

factors. A software project that explicitly specifies its 

information with descriptive logic or control language 

reduces complexity, ambiguity, language barriers, and 

improves formal practice [39]. A sustainable quality 

methodology promotes considering sustainability factors 

(effective algorithms and data structures) during 

development, practicing sustainability in the software 

industry, and promoting a sustainable product [9]. The 

ontological framework supports a software project to run 

efficiently and reduces project complexity [18]. 

Information specification for big data or data science 

projects can reduce complexity through ontological 
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methodology [40]. A distributed working environment 

needs standard documentation so that team members can 

easily understand from another corner of the world. A 

control language can reduce ambiguity for a distributed 

working place. Nowadays, the distributed development 

environment improves sustainability in software 

development, testing, and maintenance. This research 

proposes a framework to minimize the challenges of the 

distributed software development environment. 

III. PROPOSED FRAMEWORK 

The proposed model is illustrated by Fig. 3 that 

separates the virtual managerial functionalities of a 

software development process from physical management 

system. Inhouse project management approach distributes 

the tasks to the virtual teams that are controlled by 

conventional documentation, guidelines, and policy 

procedure of the organization. The proposed framework is 

not designed for total virtual management environment to 

reduce the complexity. The manager’s roles of a software 

firm are remaining as task of a physical workplace where 

top management can guide to the  manager. 

The distributed approach shows importance on explicit 

documentation for eliminating ambiguous  

information [15, 38, 39] so that it can reduce challenges of 

generic language. Descriptive logic or control logic is 

recommended in virtual projects to specify the tools for 

design, instruction generation, documentation and 

specification of software’s information: user requirement 

specification, documentation of software design, and code 

convention. When a software designer uses control logic 

rather than generic language it becomes easy and clearer 

to the technical persons, analysts, designers, developers, 

testers, and manager [9]. So this research shows the way 

of software information specification by descriptive logic. 

Descriptive logic are formal and applied to present 

domain knowledge and relevant reasoning with two forms 

of terminologies called Knowledge representation and 

model logic, respectively. There are different types of 

descriptive logic and they are varied by expressibility as 

well as reasoning complexity. In knowledge-based 

applications An individual is a constant, A concept is a 

unary relation and a role is a binary relation. It includes 

syntax, semantics, ABox, TBox, inference relationships, 

and formalism. Specification terminology is represented. 

A. Information Speccification by Descriptive Logic 

Set: A Project P consists of elements and can be 

represent as, {stakeholder, process, activities}P. Set: S 

for stakeholders has external stakeholders: { {client, user, 

sponser,  government}External_stakeholder, and 

internal stakeholders can be representd as {system analyst, 

designer, developer, manager}Internal_ 

stakeholder }}S. Moreover, we can present a client by 

the expression: client External_stakeholder, and  

end_useuser (end user is an element of user). Similarly 

we can represent other components like: 

individual_government_agency  government as well as, 

system analyst  Internal_stakeholder, 

individual_managermanager and so on. Set: V_S for 

virtual stakeholder where (designer, developer, 

software_tester) S. Set: Pe for people where {S}Pe and 

individual stakeholder S. Set: M for manager where 

{{{ Responsibility, leadership, skill}M} S}Pe; and 

each responsibilitym, each leadership qualitym, and 

unique skill m. The same representation can be presented 

for each elemnt like stakeholder, task, and process.  

B. Relationship of the Project’s Inormation 

Set T: If T represents any task of a project, 

{ requirement analysis, design, development, test, 

deploy}T. Set: R for requirement where {functional, 

non-functional}R that related to others elements can be 

mention as follows: {individual_inputinput_set, 

individual_processprocess_set, individual_output 

output _set  functional_requirement and {accuracy 

quality_factor, efficiencyquality_factor, portability 

quality _factro,}nonfunctional_requirement. Set: 

naming convention for data, object, class, and files. If I for 

input, O for output and Pr for Process, the I.Pr and O.Pr, 

Where (Pr, I):O and individual presentation is Ii .Pri 

means input Ii has existed to Process Pri. For (Pri,Ii):Oi , 

Pri is the process the generates output OI which is related 

to Ii. The relationship of DataField (DFi) and DataTable 

(DTi) is IsBelongTo (DFi,DTi). Set: Flow of content and 

management procedure (Fig. 3) and develop a centralized 

application with modules: task distribution, accepting 

feedback, formal and logical document development, and 

managerial functionalities. Flow management shows the 

logical connection between physical and virtual 

management. 
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Figure 3. Distributed software project management framework. 

Physical Environment Virtual Environment 

Initiate the project 

Requirement gathering 
Requirement gathering 

Gathering, analysis, conflict resolving, 

finalized 

Design, decompose, specification, 

convention, distribution, developing, 

unit testing 
developing, unit testing 

Collection, integration and system 

testing 

Hosting, feedback providing, feedback 

collection, analysis
Providing feedback 

Closing, Recommendation, sharing and 

learning Learning 

  

Figure 4. Framework execution procedure. 
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Fig. 4 distributes the tasks into two groups: task of 

physical environment and virtual environment. All phases 

of a software project is initiated by physical environment 

and distributed to virtual environment with required 

documentation. Physical environment also collects the 

solutions of tasks from the virtual employees and performs 

integration. When one phase is completed it initiates to 

distribute the tasks for the next phase. This is well defined 

and secuential process of a project management.  

IV. FRAMEWORK ASSESSING CRITERIA 

The main aim of the paper is to reduce ambiguity in a 

virtual software project management system through a 

formal management approach. Moreover, change 

management and feedback consideration besides, task 

allocation are important criteria too. This paper considered 

the latest three technological trends in IT projects to 

develop evaluation criteria. The criteria were developed 

after discussion with the experts of the developing teams. 

These projects require more detailed information 

specification and involve higher complexity in 

management [28]. If any project in these categories can be 

effectively managed in a virtual environment, we assume 

that other types of software development projects will also 

be easier for the firm.  

1) IoT projects: IoT projects are embedded in two 

domains: a) specific practices, where one option is 

selected by comparing different IoT options, and b) asset-

integration architecture, which is used to identify the 

devices, gateways, and services and their responsibilities. 

Providing feedback, managing change, and recording 

documentation can be challenging when working on 

multiple project streams simultaneously.  

2) Blockchain project: Blockchain projects are highly 

influenced by security and uncertainty, as well as by issues 

such as lack of scalability, difficulty with integration, and 

legacy systems. Proper preparation, risk assessments, and 

documentation are important in project execution. 

3) AI project: Main challenges with data quality, case-

specific learning, integration, and legal. AI project 

requires a strategic approach, setting objectives, 

identifying performance indicators, and tracking machine 

learning performance.  

Project estimation and methodology selection are 

important tasks to complete before implementation. 

Project estimation and methodology selection are 

important tasks to complete before implementation, 

especially when running a project online. Whether a 

software project succeeds or not also depends on the 

estimate and the plan. A virtual project certainly reduces 

the cost and time to achieve the commercial objective. 

There are many influential factors to consider in project 

estimation. For example, Govil and Sharma [41] mention 

36 common factors that support the quality of the software 

product and effective project management practices. 

Anjana and Ganga [42] suggested a new measure for the 

object-oriented software project which could be used to 

implement distributed project estimation. We choose the 

methodologies to compare with the proposed model which 

is well known and widely used in previous studies [8, 15]. 

Agile methodologies are commonly used for 

blockchain and IoT projects, while scrum is the most 

popular methodology in the agile family. Waterfall and 

agile methodologies are suggested for managing AI 

projects. In Europe, PRINCE2 is the most popular and all 

government project is maintained by PRINCE2 in the UK. 

The proposed model is being compared to the 

aforementioned models with respect to the influential 

factors [8, 26] of technological advancement: online 

management, standard documentation, formal 

management, security, integration, scalability, and 

sustainability.  

V. FRAMEWORK EVALUATION 

From the agile family of methodologies, the scrum 

methodology was selected because of its popularity among 

users. It has a sprint review structure that allows multiple 

iterations for quality control. Its regular meetings improve 

communication and reduce misunderstandings, making a 

project more manageable. Scrum teams can work to 

improve the quality within a time-constrained 

environment, but ensuring proper security can be difficult. 

Moreover, there is no scope to enhance the scalability and 

backlog of the project with the scrum methodology. The 

scrum methodology lacks a clear vision for virtual 

management and documentation practices. The waterfall 

methodology is rigid with its phases and is not suitable for 

large, risk-oriented projects. n a distributed environment, 

implementing a fixed phase approach can be difficult. 

PRINCE2 is a generic methodology, and additional work 

is needed to adapt it to a software project. It can allow for 

distance management. So system management needs to re-

structure PRINCE2 for their own project. Table I shows 

that existing methodologies have limited potential for 

improvement through remote working. 

This research includes four evaluation criteria including 

scope of the virtual project, information specification of 

the project, virtual project management, and scalability 

issues of a virtual project. The evaluation criteria were 

selected based on the objective (virtual project 

management) of the study from previous works [8, 9, 15]. 

A project moves towards virtual management to improve 

business goals, and a manager must clarify the scope and 

information with control logic so that any technical person 

can understand and easily convert a program from design. 

Distributed developers can only use specified information 

so that a manager can easily integrate the distributed 

segments of an application into a program. This 

documentation will support further scalability actions. 
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TABLE I. A COMPREHENSIVE COMPARISON STUDY WITH THE MOST 

POPULAR PROJECT MANAGEMENT APPROACHES (SYSTEM 

DEVELOPMENT LIFE CYCLE AND PROJECT MANAGEMENT 

METHODOLOGIES) 

Plan-driven 

Scope: "Plan-driven methodologies are based on waterfall structures 

that are rigid in architecture and have limited adaptability. Iterative 

or interactive methodologies enhance the review process but do not 

facilitate virtualization. 

Documentation. Completing the documentation with requirement 

analysis that is in an earlier stage does not specify the structure of 

the documentation. 

Management: Traditional management systems distribute the work 

after the planning phase and everyone is busy with their own 

responsibility but there is no formal procedure of communication 

without subsequent phase relationship. 

Scalability: After requirement analysis, it is recorded and managed 

by documentation. This could enhance the future work but with no 

guarantee of re-usability of resources to  scale up. This creates the 

lack of structured record-keeping practice in project management. 

Agile Methodologies 

Scope: Agile methodologies aim to complete a  task within minimum 

time and follow a constraint time plan. So it can accept the scope to 

access experts from the corner of the world. However, it needs a 

virtual communication tool.   

Documentation: Although Agile methodologies do not prioritize 

documentation, the virtual environment requires unambiguous 

documentation..  

Management: An Agile team is responsible for accomplishing tasks 

on time with a high spirit of teamwork, which demands a good team 

leader. Such leadership can help manage virtual teams as well. 

Scalability: The lack of formal documentation practice in Agile 

methodologies limits its ability to work on scalability.  

PRINCE2 

Scope: PRINCE2 inspires access tools and techniques for 

virtualization to manage any project but there are no specific 

guidelines for the software project. 

Documentation: It has generalized guidelines for documentation 

practice but software development needs controlled language that is 

more specific.  

Management: PRINCE2 has a structured management formation 

than can enjoy virtualization with sufficient tools and techniques. 

Scalability: PRINCE2 does not provide specific guidelines for 

enhancing software scalability, so teams using this methodology must 

adapt its functionalities to address scalability issues and improve the 

project’s scalability scope. 

PROPOSED FRAMEWORK 

Scope: It is specialized for distributed software project management 

that considers required actions, process, procedure and suggests to 

utilize applications. So it has its advantages over other system 

development approaches for virtual project management.  

Documentation: It suggests to use descriptive logic rather than 

generic language that will avoid ambiguous documentation. 

Furthermore, it will improve the reusability of the document and the 

programmer can easily convert logic to code.  

Management: It has different management views for the physical and 

virtual working environment respectively. Formal communication 

and interaction process for both modes.  

Scalability: It has soft descriptive logic, documentation which easily 

updates, modify and re-usability helps to enhance an existing project.  

 
The proposed framework is presented to the experts 

besides providing an execution guideline and a poster for 

clarification. We gave them six months duration (April to 

September 2000) to practice in their projects. The data is 

collected through google survey file. Five different experts 

who have mixed experiences on freelancing, overseas 

projects, and the local development team submitted their 

evaluation. They have 2–7 years of experience of working 

in development and project management with multiple 

methodologies. The questionnaire is presented in 

Appendix-A. There are many multicriteria decision-

making methods, we applied Grey Rational Analysis 

(GRA) to evaluate similar types of studies that are carried 

out by group analysis [38]. In this study, we applied the 

analytical hierarchy process (AHP) which is performed by 

comparing pairs which gives a more focused reflection of 

an evaluator [8, 15]. The final result is confirmed by the 

average rating of the experts. 

Analytical Hierarchy Process (AHP) is used for the 

paired comparison of each factor because pair comparison 

is easire than group comparison of GRA. It reduces the 

complexity of the respondents. It’s pair comparison scale 

consists of odd numbers from 1 to 9 with a ranking factor: 

Extreme Favors (EF)= 9, Very Strong Favors (VSF)= 7, 

Strongly Favors (SF)= 5, Slightly Favors (SlF)= 3, Equal 

(E)= 1. Among the five outcomes from five experts, the 

median is considered as the AHP value for the particular 

measuring factor. A Reciprocal matrix is developed based 

on the feedback and respective inverse value. For example, 

1/3 is the reciprocal value of 3 (Aij=1/Aji). Fig. 5 shows 

the reciprocal matrix and priority rank that was developed 

by normalizing (cell value/total of each column) and 

summarizing row values.  

Fig. 5 reflects the quantitative pair comparison in four 

different parameters based on the Table I and comparative 

study. The proposed model is more advanced in ranking 

for (a), (b), and (c); while PRINCE2 is much better in 

criteria (d). The primary goal of the proposed method is 

achieved by partial virtualization and information 

specification with descriptive logic (e). 

 
Reciprocal Matrix Priority 

 Pm Wf Sc P2 

Pm 1 9 7 5 

Wf 1/9 1 1/3 1/5 

Sc 1/7 3 1 1/3 

P2 1/5 5 3 1 
 

Pm 2.5627729 

Wf 0.1998319 

Sc 0.4042057 

P2 0.8331895 
 

(a)Sope of virtualization 
 

 Pm Wf Sc P2 

Pm 1 7 7 5 

Wf 1/7 1 1 1/3 

Sc 1/7 3 1 1 

P2 1/5 3 1 1 
 

Pm 2.5548951 

Wf 0.313037 

Sc 0.5468032 

P2 0.5852647 
 

(b)Specification and documentation 
 

 Pm Wf Sc P2 

Pm 1 9 5 3 

Wf 1/9 1 1/5 1/7 

Sc 1/5 5 1 1/3 

P2 1/3 7 3 1 
 

Pm 2.23089 

Wf 0.1666761 

Sc 0.5320581 

P2 1.0703757 
 

(c) Scope of virtual management 
 

 Pm Wf Sc P2 

Pm 1 3 3 1/3 

Wf 1/3 1 1/3 1/5 

Sc 1/3 3 1 1/3 

P2 3 5 3 1 
 

Pm 1.0519481 

Wf 0.3073593 

Sc 0.6363636 

P2 2.004329 
 

(d) Scalable and Integration 
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(e) Comparison graph 

Figure 5. Comparative analysis by AHP in four selective domains 

(a,b,c,d) and visualization (e). 

This model virtualizes for requirements gathering, 

accepting feedback, and module wise problem-solving and 

testing. It keeps central management to the physical body 

so that it can control in-house functionalities as well as 

remote activities. Centralized management is 

recommended for reducing task distribution conflicts, 

minimizing documentation conflicts, reducing ambiguity, 

and resolving conflicts. Guidelines, procedures, policies, 

and naming conventions are maintained for input, process, 

and output to ensure uniformity in design and 

development. Documentation based on descriptive logic is 

implemented to minimize language skill constraints. 

Moreover, technical terminologies and their notation are 

comparatively easy for a technical person to understand 

for project management, system specification, and 

software functionality presentation. Based on expert 

feedback, the proposed framework includes the main 

criteria required to minimize the challenges of virtual 

software project management. 

VI. CONCLUSION AND FUTURE WORK 

It is a modified methodology with additional features of 

any of the existing methodologies. It suggests a way to 

improve software project management by accepting the 

technological advancement of virtualization. In addition, 

upcoming challenges for technological advancement in 

the nature of the software projects could be addressed by 

explicit specification, formal documentation, and an 

effective management strategy. It shows that descriptive 

logical expression is one way to standardize documents 

and specifications, reducing generic language skill barriers. 

Furthermore, the utilization of global opportunities is 

formalized in the software industry. 

This is a simplified model that separates virtual 

management functionalities from traditional approaches. 

It omits the explanation of traditional phases to allow 

adaptation to any existing traditional approach. The 

standard software firms physically exist with business 

goals and the proposed model avoids the complexity of a 

completely virtual process. Online procurement 

management can manage ad-hoc or specialized software, 

but it is not logical for a standard organization to outsource 

everything without utilizing organizational resources. The 

management software should be much more complex, 

with additional functionalities, integration opportunities, 

monitoring, and control strategies. E.g., this model only 

performs unit testing in the virtual environment and an 

integrated system is performed in the organization, but it 

will be much more complex when different modules 

collect and integrates and perform system testing. This 

paper has a scope to develop a methodology for 

completely virtual project management for soft products. 

APPENDIX A: FRAME WORK EVALUATION 

 
 

Section III (Put tick  for you best choice) for example: 

If you found that the proposed model is equal to waterfall 

model for a criteria you will tick respective/ white cell 

( middle column and second row). You you feel that laft 

side model is more prefarble than right side model you 

shold tick in respective blue cell; or if you feel that write 

side model is more preferable you will tick to the 

respective yellow cell. 

 

Q1: Perform pair comparison for “the virtual project managmet scope” that is maintained by the modles.  

 

0

1

2

3

Virtualization

Scope

Standard

Specification

virtual

Management

Scalable and

integration

Comparison 

PM WF Sc P2
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Q2: Perform pair comparison for the “ documentation  practice in virtual project” that is maintained by the 

models. 

 

Q3: Perform pair comparison for “the virtual management facility” that can practice by the models. 

 

Q4: Perform pair comparison for “the scalability and enhancement facility” that can integrated to the models. 
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