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ABSTRACT: For successful software progress, Requirements Engineering (RE) is the most important stage. 

Requirements Prioritization is another significant aspect in requirements engineering. Requirements prioritization aids 

requirement engineering process. It assists requirements engineer to take critical judgments regarding stakeholder’s 

requirements. Prioritization process figure out the requirements of a software project that should be incorporated in a 

certain project release. There are numerous requirements prioritization methodologies, practices, frameworks and 

techniques have been formulated, evolve and progressed in existing literature. This research paper exemplifies different 

requirements prioritization practices, methodologies, frameworks and techniques and their associated detailed 

characteristics. It also presents several latest innovations in this field. 
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I. INTRODUCTION 

Requirements engineering is the first phase of software development life cycle. This stage helps the analyst to 

understand actual needs of software and build economic software. Requirements are expressed as a stakeholder’s 

demand for the proposed system. It includes the functional as well as non-functional aspects of the system. The vital 

objective of any system is to assure different stakeholders’ demands [1].  Requirement prioritization process is a further 

most important aspect of requirements engineering that recognize most significant requirements for a software system 

[2]. It makes decision about which requirements must be included in a certain release [3].  The primary challenge of 

current informational organizations is to meet candidate’s needs and likely increase probable expectations in economic, 

secure, time-effective and useful way [4]. Due to financial limits and production time-limit restriction, it may be a 

challenge for requirements analysts to come to a decision of arranging the requirements to be considered first that leads 

to high customer satisfaction. Inaccuracy in ranking requirements can effect that the software might be rejected by the 

end users due to deficiency in standards and sooner or later the software may be acknowledged to be unsuccessful. In 

order to improve the cost benefits and meet deadlines of a software system, it is required to firstly keep high priority 

requirements into consideration before low-priority requirements.  

 

There is an emergent necessity for the practices and techniques to prioritize requirements [3].  Many researchers are 

working in this field but it is difficult to make use of right technique or framework at right time. It is has been signified 

to implement security aspect since the inception of software i.e. requirement phase [5].  The presented research paper 

discussed some current literature work in the field of requirements prioritization and helps the researchers to view 

various aspects of the same. At the finish node some findings and analysis are described. The paper is systematized in 

four sections: Section 2 discussed about numerous research papers published in literature and Section 3 describe the 

findings and analysis existing prioritization methods. Section 4 concludes the paper.  

  

II. RELATED WORK 

Joachim Karlsson, Claes Wohlin and Bjorn Regnell presented a paper that discussed six different prioritization 

methods. For the evaluation a case study of telephony system is done. Authors used all six prioritization methods on 

separate occasions to prioritize the requirements and found that analytic hierarchy process is the most proficient method 

at industrial level. Analytic hierarchy process methodology provides trustworthy results, support knowledge transfer 

and generate cooperation amongst project members. [6] 

 

Donald Firesmith published a paper that focused on the major aspects of requirements prioritization, its purpose, 

benefits, challenges and various risks that analyst team may face while prioritizing requirements. At the end authors 

also discussed about major techniques for prioritizing requirements. [7] 
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Paolo Avesani, Cinzia Bazzanella, Anna Perini and Angelo Susi presented a paper that described a case-based 

framework. Authors make use of case-based ranking for requirements prioritization, which utilize machine learning 

practices to defeat scalability problem as well as to depict experimental evaluations that shows its efficacy in 

overcoming the scalability problem. The results show that proposed approach performs better that AHP with reference 

to elicitation effort and prioritization correctness. [8]  

 

Andrea Herrmann and Maya daneva performed a controlled analysis on existing requirements prioritization methods. 

In this analysis prioritization methods are analysed on the basis of cost and benefits of each method. Authors create a 

some under-researched problems and draws a schema for potential examination in this area.[9] 

 

Maya Daneva, Andrea Herrmann induced a conceptual model of requirements prioritization based on benefit and cost. 

Designing of this model is based on grounded theory. Author explained every details related to the model, procedures 

followed and how they use the framework for classifying requirements prioritization methods.[10] 

 

Aaron K. Massey, Paul N. Otto, and Annie I. Anton, accepts Numeral assignment prioritization technique for legal 

requirements. Authors employ prioritization technique on 63 functional requirements for an open-source electronic 

health records (EHR) system. This system must act in accordance with the U.S. health insurance portability and 

accountability act. Numeral assignment prioritization technique can be able to use by any systems that fulfil laws or 

regulations to prioritize the requirements. Results shows that among all the requirements 17 requirements have no 

mapping to a appropriate component of the legalized text, 19 requirements need further enhancement, and 27 

requirements are lawfully operation -ready. [11] 

 

Mohd. Sadiq and Mohd. Shahid suggested a framework that mathematically prioritizes the software requirements 

which is gathered using JAD technique. In this framework Analytical Hierarchical Processing and Quality Function 

Deployment technique is used for prioritization of software requirements. [12] 

 

Aaqib Iqbal, Farhan M, Khan and Shahbaz. A. Khan presented a paper that illustrated an assessment of different 

requirement prioritization techniques based on factors such as cost, value, risk, benefit etc. The authors also suggested 

new procedures that describe the detail way to carry requirement prioritization process. [13] 

 

Harunur Rosyid, Eko Prasetyo, Andy Hidayat Jatmika and Dan Daniel O. Siahaan, performed comparative analysis 

between Case based reasoning and Cumulative Voting methods with respect to three major factors that is time 

consumption, quality, and complexity. The result of the analysis may assist the practitioner/decision makers in selecting 

one of the techniques.[14]  

 

Persis Voola And A Vinaya Babu presented a new approach to incorporate imprecision elements in the forms of 

uncertainty, incompleteness and vagueness for requirements prioritization. An approach named requirements 

uncertainty prioritization approach (RUPA) has introduced where numerical assignment is shaped as extensive 

numerical assignment by means of probability distribution and grade intervals. Interval evidential reasoning algorithm 

is used to aggregate the imprecise assessments of stakeholders. The usefulness of this approach is examined with the 

help of a case study [15]. 

 

Shams Ul Hassan & Salman Afsar Awan described a framework for examine requirements elicitation and requirements 

prioritization. The survey is conducted in this paper to give realistic outlook of prioritizing the requirements alongside 

the features that affect the requirements prioritization process.[16] 

 

Aayush Gulati, Shalini Sharma and Parshotam Mehmi presented a novel method for requirement prioritization based on 

the risk measurement techniques. According to this method, security requirements must be recognized at early step of 

systematic analysis and then each architecture team can select the most appropriate mechanism to implement every 

requirements. [17] 

 

Rami Hasan AL-Taani and Rozilawati Razali proposed a framework that outlines the contributing parameters that 

affect requirements prioritization procedure in agile software development. The parameters have been recognized with 
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the literature review and analysis is done using the process of content analysis. The suggested framework grants 

empirical assistance and potential research on effectual requirements prioritization progression. [18] 

 

Manju Khari and Nikunj Kumar presented a comparative study on six requirement prioritization techniques on the basis 

of number of factors. The results of this study shows that value oriented prioritization (VOP) technique gives precise 

outcome in least amount of time when number of requirements is increased. [19] 

 

Shadab Siddiqui, Dr. Mohd. Rizwan Beg and Shahin Fatima performed a comparative analysis on two requirement 

prioritization methods named Analytical Hierarchy Process (AHP) and Planning Game (PG). These techniques are 

compared using various factors like risk, efforts, correctness, Simplicity, Time required, Scalability, Resource 

availability, Total no of comparisons, consistency, errors. Results of the analysis shows that PG is most potential 

technique as it grants reliable results consuming less time and works well in dynamically changing requirements. 

Hence, investigation shows PG technique is better-quality to AHP technique. [20] 

 

Lipika Bose Goel and Prof. Sanjeev Thakur proposed a framework to prioritize software requirements. The 

recommended framework categories the requirements on the basis of business value, expenditure, efforts and risk allied 

with every requirement.[21] 

 

Persis Voola A and  Vinaya Babu  proposed a framework named 4a prioritization framework. This framework is based 

on four components like attributes, assessors, ambiguity and aggregation. All the elements composing this framework 

are related to software requirements. [22] 

 

Punam Bajaj and Vineet Arora presented a paper that evaluate various requirements prioritization methods through 

different quality parameters and suggest a novel technique to select an appropriate method for particular application. 

The research study gives guidance to practitioners to use the proposed novel approach for a particular application. The 

approach is demonstrated with the help of a case study of the travel management planning. [23] 

 

Varun Gupta, D. S. Chauhan, Kamlesh Dutta and Chetna Gupta proposed a multilayered dynamic approach for 

requirement reprioritization for both agile and non agile development methodologies. Both agile and non agile 

development methodologies can employ any prioritization method. The proposed multilayered approach is described 

with the case study of library management system developed in the computer laboratory of national institute of 

technology, hamirpur. [24] 

 

Nupoor Garg and Neha Malhotra presented a paper that focus on requirements prioritization in agile software 

development on the basis of quality approach and interactive genetic algorithm. Researchers develop a tool using 

interactive genetic algorithm through which disagreements between the client and the developer can be reduced. [25] 

 

Parminder Kaur presented a theoretical facet of test case prioritization, service oriented web applications and Topsis 

framework. Paper furthermore spotlighted on benefits, limitations and the selection of test cases having the same 

priority. [26] 

 

Saranya. B., Subha. R. & Dr. Palaniswami. S. presented a paper that increases the consciousness about the importance 

of non-functional requirements as well as analyzes various techniques that are used to prioritize non-functional 

requirements. Paper also depicts the importance of choosing the appropriate requirement prioritization technique for a 

particular software development process. [27] 

 

Mohammad Dabbagh and Sai Peck Leedue proposed an approach that deals with the process of prioritizing functional 

and non-functional requirements. The proposed approach is compared with analytic hierarchy process (AHP) and 

hybrid assessment method (HAM).The effectiveness of the proposed approach has been evaluated through an empirical 

experiment. The results show that proposed approach is better than AHP and HAM in terms of actual time consumption 

and quality of the results. [28] 

 

Javed Ali Khan, Izaz Ur Rehman, Yawar Hayat Khan, Iftikhar Javed Khan and Salman Rashid performed an evaluation 

of various requirement prioritization techniques on the basis of existing literature. Some of the techniques which are 
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taken into consideration are Binary Search Tree, AHP, Hierarchy AHP, Spanning Tree Matrix, Priority 

Group/Numerical Analysis, Bubble Sort, Mosow, simple Ranking And Planning Game. Evaluation depicts that AHP is 

the best requirements prioritization technique amongst all the requirements prioritization techniques. It provides most 

efficient, reliable results and support features of fault- tolerant and consistency check. [29] 

 

Shahnawaz Ahmad and Mohd. Sadiq proposed a method which is based on recommender systems for software 

requirements negotiation and prioritization. Finally, the utilization recommender system is demonstrated with the help 

of an example. [30] 

 

Ruby and Dr. Balkishan presented a paper that gives preliminary description of requirement prioritization techniques 

that are used to prioritize the requirements along with parameters which are used in prioritization process. Researchers 

also discussed the challenges faced during requirements prioritization and need of fuzzy logic in prioritization process. 

At the end authors provides a novel solution in a field of requirement prioritization using fuzzy logic. [31] 

 

Vikas S. Chomal and Dr. Jatinderkumar R. Saini, presented a paper that described the reviews of requirements 

engineering and prioritizing software requirements during requirement analysis process. [32] 

 

Varun Gupta, Durg Singh Chauhan, and Kamlesh Dutta, performed a systematic survey in the area of requirements 

reprioritization. To understand the actual scenarios some case studies conducted by multinational organizations are 

analyzed. Analysis shows that efficient reprioritization methods are needed in software engineering practices. [33] 

 

Pradeep Kumar. G, Sandhiya .R , and Prof. Manjula. R performed a comparative analysis of various requirements 

elicitation techniques and proposed a most competent method among them. Authors further explain the importance of 

requirement prioritization in software development. [34] 

III. FINDING AND ANALYSIS 

In current software industries requirements prioritization methods have great importance. The analyst can easily focus 

on the requirements which are most important for the success of any software. Most practioners/researchers are 

working in this area of requirements prioritization. Below are some major concerns bring into consideration from the 

study of related literature review. It may also be termed as future research directions. 

 Literature review depicted that incorporation of fuzzy logic in requirements prioritizing generates very 

effective results.  

 The researchers might propose an approach that deals with prioritization of non-functional requirements as 

non-functional requirements are equally important.  

 Researchers might work in the area of requirements reprioritization.  

 Researchers might propose a methodology that includes fuzzy logic for prioritizing requirements that produces 

more effective and reliable results. 

 Researchers might proposed a single method that addresses all the factors necessary for prioritization process 

E.g. cost, benefit, risk, effort, easy to learn, easy to use, confidence, understandable to non-experts, reliable, 

efficient, scalable and flexible etc. 

 Researchers might work for developing prioritization techniques that works well in large scale and 

dynamically changing requirements. 

 Researchers might propose an approach to select an appropriate prioritization method for the particular 

application. This approach may be employed for real life applications.  

IV. CONCLUSION 

The paper presented a detailed literature review on one of the most important aspect of requirements engineering that is 

requirements prioritization and discussed about the related findings. Prioritization of requirements is important because 

requirements phase is viewed as a foundation stone for other subsequent phases of software development. Literature 

shows that researchers have keen interest in the area of requirements prioritization. After studying the published 

research work, we introduced several research areas, in which further improvement is needed. The major parameters to 

incorporate in various methods and tools for prioritization are cost, effort, risk, understandablility, reliability, efficiency, 

scalability and flexibility etc. Potential future expansion of the research work has previously been analyzed 

comprehensively in the above segment.  
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