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Abstract - The Requirement Engineering phase, where all 

requests and software requirements of the user and the 

client are delivered, understood and agreed upon. 

However, often the developers are just too focused on 

implementing the software, even though the Requirements 

Engineering phase is a phase that can have a big impact. 

The impact is not only on the final product but also on the 

development process itself. In this study, the authors 

conducted software development negotiation of software 

requirements as a medium for stakeholders to negotiate 

the requirements of software products. In the negotiation 

system, the author will provide a means of decision support 

or group decision support system that a method of 

resolving conflicts. The main objectives of this work are 

twofold: 1) to assist the negotiation process between 

stakeholders and 2) to improvement quality software after 

negotiation. The workings of the E-Voting method are by 

giving choices to each sub-specification that has been 

chosen by stakeholders. We will select the choice that has 

the highest number of votes as a specification. We used 

prototyping as a method of developing a system life cycle 

because prototyping is very open to improvements that 

might occur after it releases the prototype version system. 

The results of evaluations show that the system has a high 

success rate based on 3 dimensions of testing, Performance 

(80.5%), Usability (78.5%), and User Satisfaction (78%). 
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I. INTRODUCTION 

In a software system development process, the 

Requirement Engineering phase is the earliest phase 

where the software requirements of the user and client 

are collected, understood together, and an agreement will 

occur between the developer and the client. At this stage, 

it can be called a crucial stage because the developer is 

faced by various stakeholders with their various 

requirements, which are tailored to the background of the 

company or client. This stage is complex in a series of 

software engineering processes[1]. It often refers this 

process to as the most difficult phase because the 

validation percentage of the Requirements Engineering 

process itself must reach a high number. If a system 

failure occurs when the development process is complete, 

it will cause various consequences. On a small scale, it 

will take a lot of time to correct errors, system 

performance, and functionality. Meanwhile, for a large 

scale, it will cause losing the trust of stakeholders, losing 

orders and reducing profits, also risking the reputation of 

the developer[2]. 

We can use negotiation as a method and tool for 

negotiation in various disciplines. We can say 

negotiation to be a phase in the decision-making process. 

In decision making there are firm foundations related to 

the field of science itself and the situation at hand. 

However, negotiating in a group-decision is challenging 

and produces its complexities for negotiators[3]. In the 

[4] introduced a tool called C-FaRM is useful in 

managing knowledge of requirements and various types 

of requirement artifacts. Within this framework uses an 

ontology-based recommendation system that helps 

prioritize, visualizing, and negotiating requirements. 

In the other hand, using the latest meta-heuristic 

algorithm Owl Search Algorithm (OSA), and chaos 

theory, in the [5] offer a solution based on an automated 

bilateral negotiation model. The Chaotic Owl Search 

Algorithm (COSA) was used to adapt the negotiation 

strategy to calculate bids during the negotiation process.  

Based on the comparison results, the COSA algorithm 

used is proven to be accurate in terms of utility, average 

round of negotiations and processing time. Cooperative 

negotiations based on fuzzy inference used as approach 

[6], authors propose a fuzzy-based two-layer control 

architecture. There are pairwise negotiations between 

agents according to the couplings and the 

communication network. The resulting pairwise control 

sequences are sent to a coordinator in the upper control 

layer. 
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In recent decades, various methods have been 

proposed to manage requirements, there are several 

related studies, including [7] which conducted research 

on solution-based requirements management based on 

the git control system. They developed a tool that 

supports managing requirements for large-scale 

development using agile methods. In the [8] authors 

investigate application of three multi-criteria decision-

making methods. In the other hand, trust negotiation is 

important. In the other hand, [9] introduced a type of trust 

management model for establishing trust between 

entities by a mutual exchange of credentials. Author’s 

discusses and presents a model that uses UML notation 

to design trust negotiations. The specifications created 

will become part of the SDLC, which provides a solid 

and reliable foundation in terms of software development. 

In another discussion, related to cloud computing 

mentioned that from the consumer's point of view, they 

want their business needs to be met and provided with 

the best quality service. Meanwhile, from the cloud 

provider side, they want to sell services that suit their 

preferences[10]. And the last is [11] which uses the multi 

classifier voting method. 

 

II. METHOD 

A. Research Method 

The data collected is primary data because the authors 

get it directly from the research subject and are 

qualitative. In this study, the data used comprised 2 types, 

namely from the developer and data by the pharmacy 

(client). 

Developer data is got by distributing a questionnaire 

form regarding the respondent’s opinion on a software 

requirements negotiation system. In this questionnaire, 

the authors target respondents, namely software 

developers and Informatics Engineering students who 

have a background in software development. This 

questionnaire uses several questions (parameters) as the 

major focus of respondents’ opinions on negotiations, 

including: 

 Respondent’s agreement regarding the negotiation 

system conducted via the web, the respondent can 

answer “Yes” to agree and “No” to disagree. 

 Respondents’ preferences in pre-negotiation, 

whether respondents prefer to recognize the 

problem first or to identify the stakeholder first. 

 Respondent’s agreement regarding whether it is 

necessary to describe the interface design / UML / 

illustration of the system being built. Respondents 

can answer “Yes” to agree and “No” to disagree. 

 Respondent’s agreement regarding the role of 

voting as a problem-solving method in 

negotiations, respondents can answer the 

respondent, can answer “Yes” to agree and “No” 

to disagree. 

 Respondents’ preferences regarding the applicable 

Voting system, whether it is the Plurality Method 

or Majority Rule. 

At the end of the questionnaire, it includes a column 

name and email to identify the respondent. 

Client data is got by distributing a questionnaire form 

regarding the respondent’s opinion on the needs of a 

pharmacy system. In this questionnaire, the authors 

target respondents, namely pharmacy employees/owners, 

both pharmacies that already have a pharmacy 

management software system or pharmacy websites and 

pharmacies that don’t have both. This questionnaire uses 

several questions (parameters) as the primary focus of 

respondents regarding their needs, including: 

 Respondents’ preferences regarding the software 

to be built are based on the pharmacy’s actual 

priority. Respondents can choose the website as a 

pharmacy information system or management 

system. 

 The question is valid only if the respondent 

answers that they already have a software system 

in the pharmacy. This question discusses features 

that are not yet available in the existing system. 

The answer choices in this questionnaire include 

Data Security (Database Backup, Restore 

Database, and Privacy User), Data Menu (Supplier 

data, products, concoctions, similar drugs, doctor 

data, and stock hospitalization), Reports Menu 

(Recap transaction data, etc.), and Transactions 

with Credit, Accounts Payable, Loss / Profit 

Report and others which the respondent can write 

himself. The choice of answer to this question is a 

checkbox so that the respondent can choose over 

1 choice. 

 Continuation of the previous question, 

respondents are required to choose a maximum of 

3 choices of answers regarding the most important 

features that are respondents’ preferences for the 

pharmacy system based on the actual needs of the 

pharmacy. 

At the end of the questionnaire, the authors include a 

column for the respondent’s name and the respondent’s 

pharmacy to identify the respondent’s answer. 

From the data collected, the authors performed the 

data analysis technique by: 

 Both primary data will be grouped into developer 

data and client data. 
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 The two data were analyzed based on the existing 

parameters. 

 Conclusions are drawn on each data source. 

 The conclusion from the two data sources will the 

main parameter in the negotiation's development 

system requirements in this study, where the 

conclusions from the developer data sources will 

a reference in building a comfortable negotiation 

space and system in the system, while the client 

data sources a reference in forming Group 

decision support system to assist the voting 

method process in making negotiation conclusions. 

B. Requirement Negotiation Method 

Requirements Negotiation Method in this system will 

run through 3 stages of the negotiation process pre-

negotiation, negotiation, and post-negotiation. The 

parameter points of the pre-negotiation process will lead 

to the negotiations that will be carried out by the two 

stakeholders.  

1) The pre-negotiation process that will be carried 

out in this research is: 

 Problem definition: Identifying problems that 

exist in the problem object. Here, an example 

is a pharmacy, the problem at a pharmacy is in 

the form of a need for an administration system 

or information system. 

 Stakeholder Identification: Identity who is 

involved in negotiating the need for pharmacy 

software. Here, the developer needs to know 

who he is dealing with, whether the owner of 

the pharmacy or just a pharmacy manager. 

2) The negotiation process will run in which the 

two stakeholders will exchange offers based on the needs 

and desires of each stakeholder. Matters related to 

negotiating needs in research are: 

 Stakeholders will communicate and negotiate 

in a forum/means of negotiation in the form of 

a chat forum that can be accessed via the web. 

 Stakeholders can provide/read comments and 

send/access pictures and product design 

illustrations. 

3) In the post-negotiation process itself, voting will 

be carried out as group-decision support from the 

negotiation forum, both parties will test which to ensure 

the certainty of the negotiation results. Key stakeholders 

are actors who have a role to input points of need and 

choose to be selected. 

C. E-Voting Method 

Voting is one of the most important acts through 

which a community can make a collective decision [12]. 

Based on the results of research conducted [13] shows 

that e-voting has no effect on the number of voters. In 

this research, innovation is carried out by analyzing 

citizen participation. They estimated a multi-level 

Bayesian model on official data on Swiss citizen 

participation. The results showed that e-voting has 

increased the number of voters. 

Below is class e-voting, consist of name of class, 

attribute, and method. Fig. 1 Shows the class diagram e-

voting process, and will use these algorithms. Meanwhile 

in the Fig. 2, the notation of the E-Voting algorithm 

begins with the function for the input (vote) given by the 

user. 

In the Fig. 3 show the results of the sum of votes will 

be accumulated into the results of negotiations with the 

following notation. 

 

III. RESULT AND DISCUSSION 

A. Data Analysis 

One part of a software project is to carry out the 

software management process. The important thing 

related to it is the appraisal of the developed project, and 

failure due to wrong management practices. In the [14] 

discuss about software estimation tools built to find 

efficient and accurate methods for estimating effort. So 

we also have to follow the appropriate development 

stage process. 

 

 
Fig. 1 Class diagram e-voting 

 
for r in requirement  

   Input choice 

Requirement [r][choice]++ 

Stakeholder [s][r] =choice 

Fig. 2 Source code function vote 

Voting_results=[ ] 

For r requirement 

Max= requirement [i] 

 if requirement [r][i] > requirement [r][max] 

 max = i 

Voting_result[r] = max 

Fig. 3 Source code e-voting results 
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Based on the data collection process through the 

methods mentioned in the previous chapter, the authors 

got data results from both types of data. We present the 

results for client data and developer data below. 

In collecting developer data, we use several question 

parameters that will support the development and 

construction of this negotiation system. All the 

parameters of the questions given to 17 respondents, 

which comprise Informatics Engineering students with 

an interest in Software Engineering and software 

developers who understand the negotiation process. 

Table I below is a table of overall developer data 

collection. 

In collecting client data, we use several question 

parameters that will support the development and 

construction of this negotiation system, where all 

parameters of the questions are answered by 9 

respondents who work, all of whom have status as 

employees of several pharmacies. Following are Table II 

and graphs of client data collection results. 

B. Design 

In this section, we have design for this system such as 

high level architecture, and design user interface. Fig. 4 

shows the feature of our negotiation systems. The main 

components of this tool are: 1) registration for guest and 

login after register, 2) creating the negotiation for 

stakeholders, and discuss in the forum, stakeholders also 

can search negotiation forum that has been done. To 

describe system functionality, you can use UML as 

shown in [15].  Next, we will model the system using use 

case diagrams. Use case diagram is one of the diagrams 

in UML, and is often taught in universities, especially 

computer science[16].

 
TABLE I 

QUESTIONNAIRE OVER THE DEVELOPERS 

Parameters Results 

Respondent's agreement regarding the 

negotiation system conducted via the web 

- Agree: 82,4%  

- Disagree: 17,6% 

Respondent preference in pre-negotiation Identify Stakeholders first: 58,8%  

Identify problem first: 41,2%  

 

Respondent’s agreement regarding 

whether it is necessary to describe the 

interface design / UML / illustration of 

the system is built 

- Agree: 94,1%  

Disagree: 5,9% 

 

Voting as a negotiation method Agree: 76,5% 

Disagree: 23,5% 

Respondents' preferences regarding the 

applicable Voting system 

Plurality Method: 52,9%  

Majority Rule: 47,1%  

 

TABLE III 

QUESTIONNAIRE OVER THE CLIENTS 

Parameter Results 

Respondents’ preferences regarding the 

software to be built are based on the actual 

priority of the pharmacy 

Pharmacy Management System: 55% 

Website Profile: 45% 

 

Respondents’ preferences regarding 

features that are not available in the 

existing system (For pharmacies that are 

computerized) 

Credit Transaction: 46% 

Income Statement: 23% 

System Security: 15% 

Reports: 15% 

 

The most important feature for the 

Pharmacy. 

Master Data: 33% 

Reports: 26% 

Security System: 20% 

Transaction: 13% 

Income Statement: 6% 
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Fig. 4 High-level architecture negotiation systems 

 

Fig. 5 is a use case diagram illustrating application 

functionality and shows the relationship between actors 

and associated use cases. There are two actors, namely 

moderators and stakeholders. Each actor has a different 

role. Moderators can add forums, add and remove 

stakeholders, add and delete comments, provide model 

illustrations, guide the voting process, and view voting 

results. Meanwhile, stakeholders can add and delete 

comments, provide model illustrations, conduct the 

voting process and view the voting results. 

C. Implementation 

The result of implementing this research is a Web-

based application. From input, processing to output, all 

users will get on the web. We chose the name, “RENego” 

as the branding name of this Software Negotiation 

System web application, which stands for “Requirements 

Software Negotiation”. This application has 3 principal 

parts that cover the stages in negotiations: 

1) Pre-negotiation shows in Fig. 6, where key 

stakeholders create a negotiation forum and include 

stakeholders. Includes the Forum Dashboard page. The 

following is a display of the Forum Dashboard page. 

2) Negotiation shows in Fig. 7, where each 

stakeholder will negotiate such as giving comments, 

sending illustrations of software requirements design, 

covering the Negotiation Forum page. 

3) Post-negotiation shows in Fig. 8, where each 

stakeholder will vote as a step for solving problems in 

negotiating software requirements. Includes voting 

pages and negotiation results.  

While in the Fig. 9 shows the source code for voting 

method. 

 

 
Fig. 5 Use case diagram negotiation systems 

 

 uc Use Case Mo...

Negotiation System

Moderator

Stakeholders

Add Forum

Add Stakeholder

Delete Stakeholder

Add Comment

Delete Comment

Ilustrate the model

Voting Process

Results of 

Negotiation

«extend»

«extend»
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Fig. 6 Dashboard page 

 

 
Fig. 7 Negotiation page 
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Fig. 8 Voting page 

 
{ 

        $cekUser = Vote::where('id_forum', $request->id_forum)->where('id_user', 

Auth::user()->id)->get(); 

        if(!$cekUser->isEmpty()){ 

            return redirect('/voting?id_forum='.$request->id_forum);  

        }  

        $vote = new Vote(); 

        $vote->id_forum = $request->id_forum; 

        $vote->id_user = Auth::user()->id; 

        $vote->save(); 

        for($i=0;$i<$request->index;$i++){ 

            $voteDetail = new VoteDetail(); 

            $voteDetail->id_user = Auth::user()->id;; 

            $voteDetail->id_vote = $vote->id; 

            $voteDetail->id_requirement = $request['requirement_'.$i]; 

            $voteDetail->id_option = $request['option_'.$i]; 

            $voteDetail->save(); 

            $option = Option::find($request['option_'.$i]); 

            $jumlah = $option->score+1; 

            $option->score = $count; 

            $option->save(); 

        } 

        return redirect('/voteresult?id_forum='.$request->id_forum);  

    } 

 Fig. 9 Source code voting page 

 

D. User Acceptance Testing 

We need user Acceptance Test to increase the 

usefulness and advances of the system. There are many 

testing strategies and method can used [17]. In this test, 

the author provides a piece of paper having several 

questions that will be held out by respondents who will 

later be involved in this system, 10 respondents 

comprising 5 each from software developers (software 

engineering students, business analysts, and 

programmers) and 5 clients (assistant-pharmacist and the 

public). The questions that stand describe several 

dimensions of the system, cognitive (convenience), 

performance, and user satisfaction in accepting this 
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system. The following are the test results of the software 

requirements negotiation system.  

Fig. 10 shows the results for the performance survey. 

The graph showed positive results for each parts of the 

survey with agreement easy access of the system (96% 

strongly agree and agree on its easy access), the system 

accuracy (over 90%), voting accuracy (over 90%) and 

data input definition (over 90%). However, in terms of 

error handling, this system should be better and 

improved (70%). 

Fig. 11 shows the results tests on the cognitive/ eases 

of System dimensions, from graphs and tables show that 

positive results from all respondents, 76% think that the 

features in the system are easy to use, 86% of data 

management is easy, and 90% consider the process for 

voting needs easy. However, to learn and understanding 

the system, this system should be better and improved 

(62%). 

Fig. 12 shows the user satisfaction dimension, the 

small percentage of disagreement (less 5%) over the 

performance and satisfaction is related to ability of the 

participant to understand to using this system. The results 

of the User Acceptance test give a value on a fairly high 

likert scale. Respondents agree that the "RENego" 

software requirements negotiation system has a positive 

impact both in terms of performance, cognitive, and user 

satisfaction. 

 

Fig. 10 Performance dimension test chart 

 

 

Fig. 11 Cognitive dimension test chart 

 

Fig. 12 User satisfaction dimension test chart 

 

IV. CONCLUSION 

Based on a series of research steps, analysis, design, 

implementation, and testing of software requirements 

negotiation systems using the E-Voting method as 

decision support, we have described all of which in this 

paper, the following conclusions are: Based on the data 

analysis process, 82.4% of stakeholders agreed to 

negotiate through the web and the system testing process, 

the web application forum for the software requirements 
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negotiation system can be applied as a forum for 

communication and negotiation of stakeholders 

comprising developers and clients. The system is used to 

discuss it and understand each other’s needs based on the 

recommendation for a forum with a particular software 

theme. 

The E-Voting method can be applied properly as a 

decision-making method of negotiating software 

requirements, based on the results of data analysis which 

states that 76.5% of respondents choose to vote as group 

decision support, and also where the results of applying 

to vote for negotiations are an absolute decision of choice. 

And the agreement between the two stakeholders and the 

results got as reports, to reduce the possibility of failure 

of the developer, both on a small scale (correcting errors, 

performance, functionality) and a large scale (loss of 

trust from clients, orders, reduced profits). This is also 

because we will develop later the materials and needs 

that result from a negotiated agreement between the two 

parties. In addition, based on the User Acceptance Test 

that the author has done, the software requirements 

negotiation system that uses the E-Voting method has a 

high success rate based on 3 test dimensions, namely 

Performance (80.5%), Ease (78.5%), and User 

Satisfaction (78%). 
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