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Abstract: This study shows how a requirement analysis can 

help to organizations become more environmentally sustainable 

in a structured and efficient manner, for this we have analyzed 

the Google Drive document as a requirement analysis document 

with the help of that document we try to cover the software 

requirement specification from the customer, then we try to 

observe the if that document located in desktop pc  what is the 

cumulative processor energy, IA energy and GT energy, if that 

document  shared with cloud environment minimum and 

maximum communication of resource sharing details are 

analyzed for user base and data center of various regions, finally 

the load event details are observed for  the requirement document 

shared in the Google drive , This result show that the 

technologies delivers specific suggestions for improvement both 

on reducing the environmental foot print of ICT and on using 

ICT as a green solution for software requirement analysis 

process. 

Keywords: Green ICT, IA Energy, GT Energy, Google Drive, 

Software Requirement Specification 

I.  INTRODUCTION 

Requirement elicitation (RE) has much attention in 

research and practice due to its importance to software 

project success. Requirements directly contribute to 

appropriateness and cost effectiveness in the development of 

a system. Where by RE is determinant of productivity and 

product quality. Improper RE makes the implementation of 

the entire requirement not feasible. Thus a proper decision 

has to be made on the Requirement engineering process for 

the project to be successful. Requirement elicitation is the 

beginning stages in the software development life cycle. If 

the project failure is due to poor communication with 

analyst and user, so the objective of RE process is required 

to solve problems. Now days much technology has 

introduced for Requirement Elicitation technique and 

provided with various possible technologies. So requirement 

Engineering can use these options for adopting green 

methodologies for developing software RE should focus on 

green environment how to achieve this green environment 
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on earth. In the literature, found that the different elicitation 

technique depends on time and resources and green software 

engineering. In the modern requirements elicitation 

technique how it is helpful for green software system for 

reducing the environmental impacts during the requirement 

analysis or gathering the extent of requirement elicitation 

process. Therefore we have two research questions 

1. How the modern technologies used for 

requirement engineering process? 

2. If any one of the modern technologies reduces the 

processer power consumption while collecting the 

requirement for software development process? 

II. RELATED WORK 

A continuous research methodology are being proposed 

from recent years to find the best suitable technique for 

observe the requirement analysis in green based software 

development life cycle approach ruzanna chitchya  et 

al[1](sustainability design in RE)were among the first to 

find out and suggested the sustainability education and 

rethink about professional norms and practices about 

software development life cycle phases, they also observer 

the individual findings about sustainability in requirement 

engineering process in professional environment and norms 

in professional practice, mendez Fernandez et.al[2] tried to 

demonstrate practical difficulty related to Requirement 

engineering problems which constitutes a qualitative 

analysis of data that being obtained from 228 companies 

working out in ten different countries in various domain and 

reveal the problems faced by the practitioners  they finding 

more than ten problems that is related to requirement 

engineering that is incomplete and /or hidden requirements, 

flaws in communication between requirement engineer and 

customer,  certain changes in business processes and goals, 

un specified requirement, time boxing, misunderstanding 

about the requirement project team, not giving proper 

support by customer while gathering the requirement, and 

weak access about customer requirement. Swati et al[3] 

recommended a software requirement prioritization 

technique using fuzzy logic, they studied and finding out the 

influence factors in requirement prioritization almost 14 

technique and factors they stated like consistency, 

traceability, priority basis etc. they created a framework 

methodology in three phases that in training phase, fuzzy  
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inference process, and testing phase and finally try to prove 

the predictable appropriate requirement prioritization 

method. ummakhatuna[4] trying to declaring the green 

software engineering adaption in requirement elicitation 

process, tried to adopt the  new green software systems 

using existing technique and also demonstrate. Albert 

hankel [5] highlight that ICT as a green solution for business 

processes , they further stated that participation of 

individuals like customer or requirement engineer awareness 

on what Green ICT can do improve the sustainability of a 

software engineering process in software development life 

cycle phases and also they identified the potential 

bottlenecks for further adoption about Green ICT. Erik 

jagroep [ 6]argue that rising energy consumption of ICT 

industry triggered for more sustainability so they 

recommended the energy consumption based on software 

architecture. Paul [ 7] suggest that the going green in ICT  it 

will help to promote an eco-friendly and cleaner  ecology it 

will also help to get benefit like cost cutting, energy 

consumption and green house gases. They further says green 

computing is a great development for future. Christoph 

becker et e [8]find out software engineering practices for 

sustainability standard current practice and focus of future 

practice in that they stated the requirement elicitation for 

current practice focus on the features and immediate effects 

the stakeholders want in future the stakeholders understand 

the systems enabling effects use creativity technique and 

long term scenarios to forecast the potential structural 

impact then they says requirement validation key 

stakeholders verify that their interest are captured it ensure 

the understanding effects, in the  requirement documentation 

task they find out the current format of documentation not 

considering the sustainability  in future practice of 

requirement documentation template need to support 

analysts with check list. colin c. and Norbert seyff[9] also 

highlights the study that explored the concept of  

sustainability requirement in order to understand how the 

term is being used in software and requirement engineering, 

in the design of study  in which they combines corpus 

linguistics and qualitative content analysis. Finally the 

analysis shows the sustainability requirement may be 

considered as a red herring in the sense that it is constructed. 

Vivek shukla et el [10] tried to conduct a survey about 

requirement engineering in that they find out different types 

of requirements they are BRD that is business requirement 

documents, URD that is User requirement document, SRD 

Software requirement document it is further divided into 

two that is functional requirement and non functional 

requirements, they specifically stated the software failure 

occur because of bad requirement engineering.  

Marimuthu and Chandrasekaran[12]  tried to identify the 

systematic  mapping study for green and sustainable  

software engineering in that study they did  software 

engineering research topic classification in that software 

requirement and energy and sustainability related aspect 

topics was considered in 18 studies were published from 

2010 to may 2016.his research stated that more green and 

sustainability related requirement analysis methodology 

need to be done in future. komeil raisian[13] introduced a 

current challenges  related to green and sustainable software 

engineering he was created a conceptual model of the study 

in that he was taken a SPLC(software product life 

cycle)phases of development ,distribution ,usage ,disposal 

and deactivation, in this conceptual model also not consider 

the requirement analysis in green and sustainable aspect. 

Damiano Torre[14]suggested the green and sustainable 

software engineering in higher education curriculum it was 

good idea to teach the student about green and sustainability 

in early stages itself. Nasir Rashid[15] stated the risk factors 

for vendors in green and sustainable software development 

method in agile technique in that they indentified the eight 

risk factors the very first risk factor was insufficient system 

documentation frequency range from 26 to 62 percentage. 

Amit Mishra [16] stated the problems facing in requirement 

gathering , the problem due to communication gap between 

software developer and customer, some important 

requirement missing because of the various software 

development process these factors affect the quality aspect 

of the software. Maqbool Ahmed Muhammad Azeem[17] 

stated that importance,the  project requirement documents 

are the backbone of the project success and failures in that 

maqbool analysed the project success rate from 1994 to 

2000 in that mainley identified factor was incomplete 

requirement details are 13.10%. resaon  for project failure. 

Hassan Reza[18]in that contribution of work describe the 

design of  requirement engineering tool it can be used to 

speed up the requirement elicitiation and system 

specification to improve the qualities in the areas of 

avilibaility, performance, and security based on quality 

attributes try to document the non functional requirements 

and quality aspect template. Huma Hayat Khan[19] describe 

the global software development time how the requirement 

engineering process influencing and creating a challenging 

task like cultural and language differences,working 

time,communication and coordination creating different 

challenges influencing the requirement engineering process 

and finally it concluded GSD based requirement engineering 

process. Supavas Sitthithanasakul [20] tried to contribute the 

new approch of software requiremnt engineering ontology 

construction for the structured software requirement 

engineering process . These related work shows what 

happen in requirement engineering process, it is  because of 

there is no user friendliness in maintain the document in 

both the customer and end user side so we tried the new 

approach with the help of Google drive document.  

III. RESEARCH METHODOLOGY 

The overarching research question guiding our analysis is 

the following how does current requirement technologies 

playing a role in green sustainability in the software 

requirement analysis. To answer it we conduct a analysis 

technique about green and sustainability with different 

software development teams. A selective set of questions 

that is related to green and sustainability aspect we raise this  

questions to the various software development team and also 

with the help of the modern technology  we try to observe 

the energy consumption ,CO2 emission , memory and CPU 

utilization with the  help of this factors we try to describe  
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how the modern technology play a important role  during 

software requirement analysis approach.(4 Umma khantuna 

jannat) find out three different classic requirement elicitation 

process there are interviewing, document anlaysis, interface 

analysis. 

Interviewing: It’s a most common technique for 

requirement analysis used by the software companies. This 

process mostly based on question and answers with the help 

of that question and answer try to discover the problem it 

may be some time open discussion or direct meet with the 

customer this classical methodology document mostly 

maintain by paper base with different types of environment 

some of the basic interview questions are mentioned in the 

sustainability back ground check, sustainability related to 

guideline in company [12]. 

  

Sustainability background check  

 

1.  Which of the following apply when it comes to 

your Knowledge of sustainability? 

 a. You read about it in the news 

 b. You regularly have discussions with 

 friends/family/colleagues about it 

 c. You have read (at least one) book about it 

 d. You learn through active engagement in 

community activities or political action 

 e. You have a degree in a related discipline 

 f. What else describes your knowledge and sources 

of knowledge in sustainability? List anything that comes to 

your mind. 

2. What do you do for sustainability in your daily 

private life? Please list some concrete examples. 

3. What do you do for sustainability in daily work 

life? Please list some concrete examples 

4. What is your understanding of the term 

"sustainability"? Sustainability guidelines in place  

5. Are you aware of any standards/guidelines in your 

company that relate to sustainability? (yes/no/I don't know). 

If yes, which one(s) 

 

  Requirement elicitation process for implementation: 

Here we maintain the Google drive document for 

maintain the requirement and enhancement process of 

software industries instead of paper base Figure 1 shows the 

template format for requirement analysis process for one 

leading software company for educational software 

development team and customer. 

 
 

Figure 1 shows the template format for requirement 

analysis process for one leading software company for 

educational software development team and customer. 

 

 
 

Figure 2 describe the requirement representation 

details 
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Based on this document the requirement engineer or 

observer first have to type the requirement date, month and 

year details, then they have to give the detail requirement 

details  for example if the requirement engineer type the 

following requirement information in the requirement 

details column the following figure 2 describe the 

requirement representation details  

The serial no 221  the details given by the requirement 

engineer about student community details grouping chart for 

that the development team asking some clarification and 

also  they display the current grouping list in existing 

software package  again the requirement engineer how the 

customer was expected in software like that he /she typed in 

requirement analysis sheet that was maintained in Google 

drive doc. If they developer completed that process then 

they give the process completion date after the buddy testing 

process that required changes released to the customer that 

also mentioned in the released date column. This document 

will helpful to software requirement observation this 

document was shared with the both the development team 

and requirement engineer and customer this type of 

document will helpful to maintain the sustainability in 

requirement elicitation process.  

Method of analysis: 

Desktop 

We try to analysis the  requirement document in  desktop 

PC process with the help of tool Intel power gadget this tool 

help to  find out the RDTSC(Read Time- Stamp Counter)in 

GhZ, Elapsed time in (seconds) CPU frequency, processor 

power, cumulative processor energy in joules and 

mWh(megawatt hour), IA power in Watt, Cumulative IA 

energy in (joules) and energy in(mWh), package 

temperature(cool and hot) GT(Generator Transformer) 

Power in Watt, cumulative GT energy(joules)and(mWh) 

these are all evaluated in CPU load  and idle time and also 

try to observe the memory utilization process the memory 

usage related to running the document. Table 1 Shows the 

statistical information about document in the idle time and 

processing time average power process details are 

mentioned in Watt, total elapsed time(sec) and measured 

RDTSC frequency in (Ghz). It’s mostly in same in 

requirement document  process and idle and time.  

Cloud analyst: 

This is the one of the approach if suppose if that 

Requirement analysis document will maintained in the cloud 

what is response time by various region, user base hourly 

average response time in millisecond in the minimum and 

maximum details we will get, same way data center request 

servicing time also examine the data center loading, total 

virtual machine cost and total data transfer cost are observed 

with the help of clod analyst. 

Evaluation: 

 For example the requirement analysis document will be 

shared to six regions that is Region zero north 

America,Region one south America, region two---- region 

three Asian countries region four African countries and 

region five Australia  as shown in the figure , if we fix the 

document sharing simulation duration sixty minute for the 

user bases  from one to six user base for six region it shown 

in figure 3 

 

 

Table 1 Shows the statistical information about document 

in the idle time and processing time average power process 

details are mentioned in Watt, total elapsed time(sec) and 

measured RDTSC frequency. 

 Figure 3:Document sharing simulation duration sixty 

minute for the user bases  from one to six user base for 

six region 
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Figure 4 shows the user base for each and every regions 

was displayed that is(Data center) DC1 (User Base)UB1 in 

region 0, DC2 UB2 for Region1, DC3 UB3 for Region2, 

DC4 UB4 for Region 3, and DC6 UB6 for region 5. 

If we run the simulation then it will show the following 

details   overall response time summary for the requirement 

document sharing Table 2, Response time by region table 3, 

Data center request servicing time in table 4. 

Table 2 show the overall response time summary for the 

requirement document sharing. 

 

Figure 5 : Data center processing time and overall 

response time in (ms) 

 

 

 

Userbase Avg (ms)  Min (ms) Max (ms) 

UB1 50.19 37.61 60.86 

UB2 49.99 38.64 60.40 

UB3 49.95 38.88 61.06 

UB4 50.24 39.14 60.88 

UB5 50.16 37.66 60.66 

UB6 50.11 38.86 60.61 

Table 3 shows the Response time by region 

 

Figure: 6 shows the user base Response time details 

Data center Avg (ms)  Min (ms) Max 

(ms) 

DC1 0.46 0.02 0.86 

DC2 0.50 0.03 0.89 

DC3 0.49 0.02 0.88 

DC4 0.50 0.02 0.88 

DC5 0.50 0.03 0.90 

DC6 0.46 0.02 0.86 

Table 4 shows the Data center request servicing time 
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Figure7: Data center request details 

So with the help of the cloud analysis tools the 

requirement document sharing with various datacenter to 

user base minimum, maximum and average request and 

response times we will get it will concluded that instead of 

maintaining the requirement document in desktop pc if we 

maintain the document in cloud it will save the energy and 

resource of the company. The figure 8 shows the simulation 

result as follow as 

 

Figure 8: simulation result 

Google Drive document act as requirement document. 

Suppose if the requirement analysis document sharing in 

Google drive doc, the user could consider the three main 

activities first one Google mail account opening time that is 

page loading time of the Google mail account of the user, 

second main activity google drive document page loading 

time interval finally process was page loading time of the 

requirement analysis document sharing the page load time.  

 

Event When How long Sum 

Redirect 0 0 0 

DNS 0 0 0 

Connect 0 0 0 

Request 0 546 546 

Response 546 510 1056 

Dom 569 8124 9180 

Interactive 1632 0 - 

Content Load 1632 0 - 

Load Event 8694 0 9180 

Table 5 shows the Google mail opening record details in 

8.6ms. 

Event When How long Sum 

Redirect 0 446 446 

DNS 446 0 446 

Connect 446 0 446 

Request 626 323 769 

Response 949 1668 2437 

Dom 952 6096 8533 

Interactive 2713 0 - 

Content Load 2713 0 - 

Load Event 7079 2 8535 

Table 6 Google Drive page loading 

Event When How long Sum 

Redirect 0 0 0 

DNS 0 0 0 

Connect 0 0 0 

Request 28 6238 6238 

Response 6266 691 6929 

Dom 6271 5858 12787 

Interactive 9010 0 - 

Content Load 9010 0 - 

Load Event 12129 0 12787 

Table 7 Requirement analysis document sharing the 

page load 
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So it the above table record details shows the maximum 

of 12.1 ms is enough to share the requirement analysis 

document to team members of the development team and 

also it will give the transparency in maintaining the 

document in both the customer and development team 

energy consumption also is very much reduced instead of 

maintaining the document in desktop computer.  

IV. CONCLUSION 

In this paper we proposed a requirement analysis 

technique with the modern technology how it is differ from 

traditional approaches for example here we are using the of 

Google drive document how to act as a requirement 

engineering for observing the requirement of the end user 

for the software company, here we also concluded that the 

requirement document if we used in individual personal 

computer. The energy utilization in individual desktop pc 

observed suppose if that document if we saved in cloud 

environment minimum and maximum response time of the 

various regions are analyzed , finally we concluded the 

Google drive document in shared environment with the end 

user and development team,  request and response  load 

event details are observed finally we concluded instead of 

maintaining the requirement document in manual or desktop 

Pc cloud based requirement analysis document approach 

was the best one compare to other approach it will save the 

time and energy of individual and group of development 

teams it also give the sustainable approach for software 

development life cycle phases. 
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