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Abstract 
 

Developing Software through a globally distributed team is a modern trend, which is not only cost effective but also yields best project 

results mitigating risk and increasing return on investment. This is easily achieved by ensuring through put in production is maintained at 

all times irrespective of the clock time and geographical boundaries. This shift of phenomenon is happening across the board as more and 

more companies use this as a strategic tool. Modern day technology makes this all possible, without compromising quality, coding prac-

tices and project management techniques. In this paper we have researched several papers (2008 to 2018) and understood the data for soft 

computing to provide a strong basis for future directions 
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1. Introduction 

In the past century, technological advancements have drastically 

altered the outlook of the professional world [1], [2]. The old days 

are now gone when people from one part of the world were not 

able to communicate or it was difficult for them to communicated 

with the people in the other part. Global village is not just restau-

rants or tall buildings but the sophisticated communication chan-

nels that makes it all possible! 

Software industry is expanding at a very exponential growth rate. 

It now forms a major stake in the global economy. Some call it 

GSD some call it distributed computing. No matter what the name, 

the underlying principles are the same [1], [3]. Many organiza-

tions and software houses are adopting GSD environment 

throughout the world where there is huge demand of skilled peo-

ple, which is unfortunately not readily available [4]. 

As time progresses and more regulators are formed, we will real-

ize far more advantages of this technique, to name a few, time to 

ship a ready product, round the clock utilization of resources effi-

ciently, better product quality, low cost of labor, access to a multi-

tude of skill set across the globe [3], [5]. 

GSD is not something that simple. It does have a couple of inher-

ent challenges under the umbrella, which should be realized earlier 

in the process of implementation. Distributed teams involve a 

good risk management practice in place, because you are dealing 

with individuals who are not only geographically dispersed with 

communication and collaboration issues [6]–[8], but also cultural-

ly and linguistically. One person or a central management, with 

one style of management or attitude may not work across borders. 

A style of management that works with people of culture A will or 

may turn tables upside down with people of culture B. This is a 

very inherent risk that comes under the belt!. It doesn’t stop here, 

you could develop a high level of mistrust leading to mis-

commitment, inappropriate task timings and distribution since 

managing remote resources automatically eliminates the personal 

touch you get when teams are working on the same floor side by 

side. The sense to determine an individual’s capability eliminates 

automatically, to a high extent. With time human resources are 

perceived like robotic resources, who can be popped tasks, and 

expect to deliver them - like a machine. This poses a big risk when 

working in GSD type of environment and must be dealt with early 

in the project management phases [9]. 

 

Soft computing (SC) techniques and algorithms deals with situa-

tions where there is uncertainty and ambiguity and helps in fore-

casting, optimization and decision making in real life situations 

[10]. A number of researchers have discussed about the im-

portance of using SC techniques within GSD processes. SC is a 

set of techniques and algorithms including but not limited to 

Fuzzy Sets (FZ), Rough Set Theory (RSS), Artificial Neural Net-

work (ANN), Genetic Algorithm (GA), Bayesian Networks (BN), 

Ant Colony Optimization (ACO), Particle Swarm Optimization 

(PSO), Firefly algorithm (FA) etc. SC techniques are useful in 

situations having imprecision, ambiguity, uncertainty and partial 

truth [11]. These techniques have numerous applications in a 

number of areas including software engineering. The main idea of 

using SC techniques is to get desired results in real life uncertain 

situations with minimum cost.  
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The paper has been distributed into sections which are as follows: 

Section 2 briefly discuss related work. Section 3 will discuss about 

Global software development (GSD) and its major processes. 

Section 4 will describe the result and discussions. Last section will 

conclude this paper along with discussing future research direc-

tions. 

2. Related Work 

In [9], A risk management process was introduced by researchers 

in virtual projects and performed qualitative and quantitative anal-

ysis. Researchers took expert views using questionnaire in quanti-

tative analysis about the possibilities and occurrences of risk fac-

tors and their severe effects on the project goals. Decision Analy-

sis Matrix technique was used to prioritize risk factors. In order to 

evaluate the risks associated with projects throughout project 

lifecycle the Fuzzy Linear Programming Model was incorporated 

in quantitative analysis. A method is introduced by researchers for 

developing appropriate strategies of reacting to each risk factor 

and implemented a model so as to select appropriate strategies and 

finally tested it on an example. 

In [12] researchers analysed the possible cost of long term risk 

related to product quality and competitiveness of technology firms. 

The research has suggested that design and analysis phase with 

GSD should be carried out locally whereas unit testing and soft-

ware implementation should be done globally across and around 

all the virtual teams and integration of different modules being 

developed must be perform centrally. 

Authors in [13] discussed about how important and significant risk 

management is when it comes to GSD projects. To manage risks 

and gaining greater insight about the role of decision making in 

strategic, tactical and operational, some approaches had been 

discussed. With the perspective of strategic and tactical, software 

organizations could create a model named Offshore Distribution 

model which is used to perform risk analysis and risk assessment. 

Project risk management process is adopted for the decision taken 

at operational level 

Researchers in [14] did a comparative study between fuzzy infer-

ence systems, adaptive neuro fuzzy inference system and ANN in 

order develop model for predicting cost associated with software 

maintenance. The research concluded that among the three tech-

niques being compared, adaptive neuro fuzzy inference system 

outperforms other models and provides with the most accurate 

results. 

Another research [15] proposed and discussed two techniques 

which include fuzzy expert system using genetic algorithm along 

with multilinear discriminant analysis in order to develop models 

for quality prediction. They used genetic algorithm to automatical-

ly generate fuzzy rules so as to improve the accuracy along with 

reducing cost. Their created model resulted in improved quality 

prediction. 

In [16], the researchers developed and presented various ensemble 

models for predicting reliability of software with improved accu-

racy. They used a number of statistical techniques from multiple 

linear regressions to multivariate adaptive regression splines along 

with integrating soft computing techniques such as backpropaga-

tion neural network and dynamic evolving neuro fuzzy inference 

system into their ensemble models. They performed experiments 

on software reliability using the data from the available literature. 

The result showed that non-linear ensemble model proved to be a 

better choice compared to other statistical and AI based techniques. 

Researchers in [17] discussed about software project risk analysis 

using Bayesian network. They utilised the data collected from 302 

software projects and demonstrated that their suggested model 

performs better compared to other predictive techniques and algo-

rithms.  They also proposed and discussed another framework for 

risk causality analysis of software projects and project risk man-

agement. 

In [18], authors described the importance of risk management 

when software product is being developed. It is important to focus 

and address risks involved in software development process. Oth-

erwise they can create undesired results. Researchers also present-

ed a software tool based upon Fuzzy Cognitive Map (FCM) to 

analysis risks. FCMs describe different concepts with different 

aspects of the behaviour of complex systems. The tool analyses 

risks using three cases. In case 1, Poor Management, Market 

Competition, Deadline Pressure, Wrong Documents, Development 

of wrong user interface and straining computer science capabilities 

factors are selected. In case 2,   environmental failure, changes in 

customer requirements, lack of user support, incorrect matrices 

and lack of training factors are selected. Finally in case 3, shortfall 

in supplied components, adding unnecessary features, developing 

wrong S/W functions factors are selected. After this, chances of 

personnel shortfall, technical failure, poor software quality and 

project failure is presented as output. 

 

Researchers in [19] introduced a risk assessment methodology in 

light of fuzzy set theory, an effective tool to deal with risks, and 

Analytic Hierarchy Process (AHP), used to structure huge amount 

of risks. In this methodology authors gathered knowledge and 

experience from many research gurus. To deal with huge amount 

of risks a hierarchical weighting method has been developed to 

assess risks weights. The weighting method includes an algorithm 

to cut the irregularity and to avoid ambiguous solutions. The ap-

proach provides a simple and effective mechanism for modelling 

risk assessment problems involving subjective evaluations of the 

members in the risk assessment group. 

3. Global Software Development 

According to literature, SC techniques have a lot of applications in 

GSD projects and therefore have been extensively used by a num-

ber of researchers which is shown in Table 1. In a GSD setup, the 

software houses hire developers and other team members from all 

over the world. The team not only works round the clock due to 

being at dispersed geographical locations but also provides round 

the clock customer service. As a result, projects risk manage-

ment[9], maintenance prediction [14], software quality predic-

tion[15], software reliability prediction [16], schedule estimation 

[20], [21] and decision making within GSD context can be re-

solved using SC techniques. By using less office space and other 

resources, a company greatly reduces its labor and other overheads 

thus saving them money. Also this model helps virtual teams to 

have the right attitude towards work and performs their assigned 

task more quickly. 

Following are some of the major processes within global software 

development: 

3.1. Risk Management 

The likelihood of losing or gaining something having a value is 

often referred to as risk. Software risk management mainly deals 

with quantification of risk which includes defining risk, probabil-

ity risk, loss as a result of risk and potential risk liability. A num-

ber of risks are associated with GSD which includes [22]: 

• Distances both temporal and spatial among virtual teams 

• Cultural differences including attitude and ways of require-

ment elicitation 
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• Use of different tools and software development models / 

techniques by dispersed teams 

• Risk factors related to technology 

• Software maintenance issues (customer and technical support, 

software documentation etc) 

• Software issues related to its performance (while different 

modules from different teams are integrated together) 

3.2. Software Maintenance 

One of the major concerns within GSD environment is software 

maintenance [23]. In order to develop a product that is easy to 

maintain in longer run, consistent and complete software docu-

mentation is imperative [24] which is a big challenge to imple-

ment in GSD.  There is a need to have a service level agreement 

with the customer so as to provide the required technical support 

[25]. 

3.3. Software Reliability 

The ability of any software to perform all of its functions when the 

software is live without experiencing any downtime or failure is 

referred to as software reliability. It may also be defined as the 

probability of software to carry out its functions for a given period 

of time without any failure [16]. Software reliability is said to be 

growing when with time, there are less software failures while 

carrying out its full functions [26].  

3.4. Software Quality 

Software quality is defined as software having a reliable, accurate, 

timely and error-free operation within the budget as well as meet-

ing the requirements (both functional and non-functional) and 

needs of the customers. In other words, software quality is nothing 

but a preferred blend of characteristics including but not limited to 

maintainability, reliability, portability, efficiency and reusability 

[27]. 

3.5. Software Fault 

A fault in a software product is a bug, imperfection that emerges 

when the normal outcome don't coordinate with the genuine out-

comes. An incorrect or wrong step, process, piece of code or a 

physical shortcoming that arises in software is referred to as soft-

ware fault. Most software faults arise from errors made by devel-

opers. The main cause of any software failure is usually the soft-

ware fault [28]. 

3.6. Software Cost Estimation 

The effort to perform work as well as predicting the schedule to 

perform the work are an important aspect when it comes to soft-

ware development and this whole process is referred to as soft-

ware cost estimation. One of the most important and critical pro-

cess when it comes to software products management [29]. Soft-

ware development is a complex activity and a Business manager 

wants this more manageable as far as time and budget is con-

cerned and has become an essential investment for many software 

firms. Software cost estimation models are required that predict, 

monitor, control and assess software development effectively. 

4. Result and discussions 

An extensive survey of peer-reviewed articles is being carried out. 

Table 1 and table 2 shows from different perspectives about vari-

ous soft computing techniques and algorithms being used in a 

number of global software development processes. 

Table 1: SC techniques used in GSD 

 

Table 2: Frequency of usage of various soft computing techniques in GSD
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After an extensive literature review, it is evident that ANN, FL, 

BN, PSO are the SC techniques being widely used within software 

development processes as shown in figure 1 and figure 2. FL tech-

nique is used by several authors in their research articles [14], 

[16], [18], [19], [27], [30]–[46]. ANN technique in the field of 

software development is used in research articles that were found 

[16], [47]–[58].  BN is also a widely used technique in several 

research papers reviewed during survey [17], [59]–[67]. Many 

authors used PSO technique in their research [45], [46], [53], 

[68]–[71]. 

Ant Colony optimization, Firefly Algorithm, Genetic Algorithm, 

Rough Set theory and Support Vector Machine are rarely used in 

the field of software development as shown in figure 3. In ACO 

technique only few research articles were found [72]–[75]. GA is 

a famous soft computing techniques but have been used sparingly 

in the area of software engineering and development and in this 

area again insufficient work has been carried out [26], [75]–[80]. 

FA and RSS are also a least discussed area in the field of software 

development and very few researches found [81]–[84].  

 
Fig. 1: No of papers using soft computing techniques in GSD 

 
Fig. 2: Widely used soft computing techniques in GSD 

 
Fig. 3: Rarely used soft computing techniques in GSD 

5. Conclusion  

This study has done an extensive review of the available literature. 

A number of SC techniques have been applied into various GSD 

process including but not limited to management of software risk, 

software quality, software maintenance, software reliability and 

software project management. It has been found out that FL, ANN 

and GA are the most widely used SC techniques. And when it 

comes to GSD process, software development and risk manage-

ment are the least addressed by the researchers.  

Since very few researchers have use SVM and ACO which creates 

a research gap within this area. Genetic Algorithm, Rough Set 

theory, Firefly algorithm and Lion optimization algorithm are the 

techniques which have not been used in GSD and thus can be seen 

as a huge research gap and future research can be carried out in 

this area. 
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