
Microprocessors and Microsystems 83 (2021) 104009

Available online 13 January 2021
0141-9331/© 2021 Elsevier B.V. All rights reserved.

Dynamic simulation modelling of software requirements change 
management system 

Daming Li a,b,c, Lianbing Deng a,c, Xi Zeng a,c,1,*, Zhiming Cai b,1 

a Zhuhai Da Hengqin Science and Technology Development Co., Ltd, Zhuhai, Guangdong, 519031, China 
b Institute of Data Science, City University of Macau, Macau, 999078, China 
c Guangdong Qinzhi Science and Technology Research Institute, Zhuhai, Guangdong, 519031, China   

A R T I C L E  I N F O   

Keywords: 
Knowledge management (km) 
System dynamics (sd) 
Cost 
quality 
resources 

A B S T R A C T   

Changes in the Software requirements, technological advances require flexibility in software system develop
ment. Unexpected changes and mistakes cause difficulties. They effectively manage destructive changes, rework, 
and errors; project managers need to consider dynamic behavior loops of feedback on lead delays and distur
bances. System Dynamics (SD) modeling methods have been used in the last few decades to meet this demand for 
analytical and project performance improvement. The SD model is used to improve the simulated change 
management policy for the Iranian project in the project’s planning and petrochemical industry. Dynamic 
simulations of the SD model. The results show that effective Knowledge Management (KM) is a crucial control 
factor for the project’s mechanically essential controls. Therefore, the proposal on the Knowledge Management 
aspect and attempts are to improve the manufacturing industry model. Effective formulation of dynamic 
simulation models project change management policy, time, consider Cost, quality, resources, and financial 
indicators. This model, such as financing, outsourcing activities, adjustment of the schedule, labor management, 
etc., to compare the alternative change management strategy in terms of the project’s performance indicators to 
enable the decision-makers.   

1. Introduction 

An eccentric cycle to design a plan of reliable programming essen
tials. The execution stage, sudden capacities are the crucial driver; it 
may change and slip-ups of the project and check to destroy the main 
course of action and cause resource strife. The item to limit progress sees 
that it is attempting to quantify and require the accomplices. Like this, 
checking the activities definitely to improve the arranging execution of 
programming necessities, the contrasting advancement in foreseeing 
conflicts potential resources, restricting this way the negative impact of 
reallocating resources be smothered to requires a creative decision 
genuinely strong organization. An issue of progress the board in the 
advancement business of Iran. The occurrence of execution of planning 
programming essentials. Manufacture houses by the association and the 
target. 

The association’s extent of activities is past the degree of advance
ment works out; the speculators have made the name of the changed to 
as a general legally binding specialist decision. After several years, all 

around readied and experienced specialists, the latest programming and 
hardware in each part of the utilization of the item necessities, the local 
to lead with the venture of local associates of planning and improvement 
as Iran contracting association, It uses the latest programming and gear. 
With the data on the progress of the item necessities, the heads, and 
control reliant on large business programming essentials, the current 
record shows that Iran gains some necessary experiences and Cost 
overpowers of gigantic extension oil and gas programming necessities 
Shows. According to the report, by far, most of the item necessities 
experience reiterated bungles and improved deferral. Advanced soft
ware requirements the board and control procedure, which focused on 
working up the store distribution model, notwithstanding the reason
able effort, is there viably, satisfactorily plan, the item necessities, and 
revaluating in the execution stage exceptional system components 
model resource for control. An enormous segment of the current soft
ware requirements orchestrating instruments can genuinely give 
another course of action by reviving the principle development’s pro
gression. Software requirements in the organization’s execution stage 
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are, by and large, don’t have exact information about the components of 
things to improve the leader’s methodologies and activities, primarily a 
human. 

The essential pieces of absolutely change the board, and composed 
showing system is relied upon to give an intensive viewpoint on the 
various components that impact the item requirements’ display. The 
examination means to give the speed of the impact Progress Software 
necessities on a sweeping point of view on how the easing measures and 
changes in the item essentials. The previous page’s methodological 
effort, express programming necessities, will focus on the Cost provided 
time’s significance. One of the breaking down elements ba total the item 
essentially is a human screw up and adjust rate. It is an impermanent 
laborer; despite managers perceiving the error distinguished at the hour 
of execution, it must be re-arranged. In any case, to address the activ
ities’ underwriting, which infers covering the tabs of endorsement and 
legally binding laborers of things to happen to the following actions. 
Like this, the item essentials of the missteps and change’s dynamic 
structure will impact direct cash movement. For inside and external 
bungle recognizing the show of the overall programming necessities, the 
time required for the item, costs, resources, and not merely impact the 
quality, it is affected, including the pay to give and key. 

2. Related work 

The new essentials for the assessment gadget that can help the 
interoperability between the whole of the front application, the essential 
worry that the determination of a standard information model of the 
international electro technical commission [1]. The control system’s 
ordinary affirmation should be conceivable by the dynamic direct to 
check whether it meets the model’s time necessities. Plan necessities 
advance, or dark, isolated because it is an extraordinariness, in fact, 
ambiguous; unfortunately, it is difficult to pass a traditional endorse
ment in a cutting edge atmosphere [2]. As an edge decided in the 
Simulink, It recommends a shut circle model mine necessities from the 
advanced scale control structure [3]. It formally portrayed detail and 
portrayal language for complicated security fundamental system plans 
and points of interest [4]. Every change in the thing points of interest 
must be checked formally rapidly to the necessities specification [5]. 
Measuring the voltage assessed by traditional procedures, given the 
stack showing expectations, is acquainted with preparing the yield and 
the load model’s ability [6]. With more wind power penetration, the 
dynamic voltage response achieved by disillusionment has become a 
significant issue for a breeze turbine having a low voltage ride through 
[7]. Multi-media applications, consistently changing organization and 
organization quality, the necessities of different assist characterizations 
with getting a big test arranging the controlling estimation. Another 

ground-breaking multi-way guiding need-based, programming 
described organization computation [8]. 

A versatile optical association is a viable plan; the association be
tween the Internet pro-community and working ranch meets the future 
extraordinary cut-off necessities. Age’s middle in assigning any infor
mation transmitted to each circuit is coordinated to the recurrence 
switch freely and applied to the optical circuit [9]. Key, control struc
ture, and the set time, you can concede each circuit’s creation time in the 
association. Association traffic at the head will change with time. Daily 
association limits in the disclosure and low resource utilization must 
meet the zenith traffic necessities [10]. As of now, overall programming 
improvement has been a right turn of events. In any case, this is anything 
but a straightforward and essential cycle. Both changes the leading body 
of essentials planning, and necessities are trying activities that require 
rich correspondence that same results [11]. Because of the need to 
decide the differentiations between the territory and culture, this 
essential will challenge. Necessities planning is one of the introductory 
sections of programming planning [12]. Its flourishing has progressed 
on a fundamental level in general programming. The item improvement 
measure is reliably a cost, time, and impacts the last programming; it has 
not changed from the essential [13]. Even though the troublesome 
change isn’t unpreventable, the improvement of programming happens 
when playing out the overall turn of events [14]. Changes searched after 
are unavoidable, and change the leading body of interest is an erratic 
pattern of programming headway [15]. In-house programming 
improvement and overall programming progression is a serious meth
odology that has been used in two comprehensively; it is essential to 
examine the similarities and differences of progress systems [16]. 

The affiliation has made overall programming improvement develop 
brilliant programming at a, for the most part, insignificant exertion. 
Change the board necessities accept a critical capacity in the overall 
achievement of the item essentials [17]. Assessment means to recognize 
the cycle’s challenges in a diagram using certifiable practices to support 
it. Economic and fundamental interests will ask programming associa
tions to get overall programming improvement. The gathering isn’t 
necessary [18]. The topographical detachment between the community, 
agile programming improvement works out, use of various issues has 
caused the deft organization of interest-related changes. Pro-arranged 
development; it can say that it is one of the most significant headways 
in programming improvement. A grouping of stages and designing, 
overseeing it, has developed a need and points of interest [19]. These 
structures, conviction, trust, and is one of the arranged design is the 
most unquestionable. Programming Defined Radio sensor network 
designing is to help the plan of utilizing careful organizations. Bare 
essential designing of the proposed system, including applications that 
execute the association, is portrayed, controlled, and a layer of the 

Fig. 1. Architecture of Software Requirement.  
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establishment [20]. 

3. Materials and method 

The policy is to improve the use of the proposed model by the 
completion of a particular project. The first description of the real world 
will be submitted. The following sections describe the verification test 
data collection. The detailed design phase of the project in South Pars 
under supervision. 

Fig. 1 shows the demand structure is similar to architecture and 
software architecture. The requirements structure is to establish the 
requirements to be an essential characteristic of the architectural re
quirements, organize. It would help if you wrote the necessary changes 
in the architectural components. An out-of-date removal to add a new 
member, to change how parts of the exchange or improve or are orga
nized could mean they work together. 

3.1. Structure of the scope and performance of work 

The dynamic structure of the work includes the elements repre
senting the stage of completion of the activity. Workflow, because of the 

availability of relationships and human resources of the priority activ
ities, named the preparatory work, will be added to the inventory var
iable. The result is out at a constant rate, to the inventory variable is 
called quality management. If the error is not detected, the work unit 
ignores a variable of this stock; the client approves the stock variable’s 
work. If not, if the work units of the above are named the preparatory 
work, they will be sent back to the stock variable. 

3.2. Causal loops for errors and change dynamics 

The change and error description framework represents the error’s 
feedback process’s causal diagram and the change. Hidden errors, to 
create the amplification, it can reduce the reliability of the following 
activities. Secret changes also can reduce the stability of the action. 

Hidden errors will result in a Fig. 2 shows difference in the activities; 
there is a possibility of damage to the activity’s stability. This situation 
will continue to expand to a change in the cover. The range has adjusted; 
if it is not modified, it delayed occurs. In the decision-making process, 
the delay of downstream activities has become a hidden error; potential 
changes are instantly recognizable. With the accumulated delay and 
time table pressure, you can reduce the performance management pro
cess, quality management, and scope. Therefore, additional optional for 
such errors There will be less need to do the work. 

3.3. Causal structure of the budget and the cost 

The budget structure of the project considers the costs and benefits. 
The project cost includes direct costs and indirect costs. In the engi
neering project, direct prices include the staff’s salaries to pay to the 
various fields and subcontractors. Indirect costs are Cost is not large 
direct. The product development projects, but it is necessary for the 
project’s progress. The required work rate is determined based on the 
remaining time and amount of work. By increasing the sufficient labor 
force, the work rate will increase, and consequently, there will be an 
increase in the amount of work completed, reducing the work remaining 
and the need for more resources. 

Fig. 2. Circuit Diagram.  

Fig. 3. Software Requirements of Budgets and Cost Analysis.  
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4. Result and discussion 

4.1. Software requirements of budgets and cost analysis 

As pointed out in the previous section results, the Cost to complete 
the software requirements has changed the dynamic conditions. The 
Cost compared with the case where the software does not change 
increases. 

Fig. 3 and Table 1 shows the Analysis of the proportion of software 
requirements. The use of dynamic simulation modeling of software re
quirements budgets and cost analysis in this year of the software re
quirements is a sensible result of 2020; it has become more than 90% 
higher year-on-year. 

4.2. Quality prediction of software requirements 

According to the simulation result, there is no change in the quality 
index of the software. A change in the bid request, the software’s quality 

index is equal. 
The above Table 2 result is the difference between the quality re

quirements of the software indicates that very small. As mentioned 
above, the overall error rate is the ratio of the total number of errors 
generated by all software activities. The software requirements’ critical 
essential document will be constructed formally and displayed below 
from the customer’s software expectations. Software promise of quality 
prediction to improve the quality alerts in the early stages of the final 
product. 

Fig. 4 shows the Analysis of the proportion of software requirements. 
The use of dynamic simulation modeling of software requirements 
quality prediction in this year of the software requirements is a sensible 
result of 2020; it has become more than 92% higher year-on-year. 

4.3. Performance analysis of software requirements 

The cause of the error, chronic performance degradation, and the 
focus of the performance analysis of software on whether a particular 
program is running daily with the chronicle is likely to cause problems in 
the future. Performance issues have always to built into the software, but 
there is no way found in the simple process. Instead, it can have some of 
the projects displayed with the lapse of time after deployed. 

Fig. 5 shows the Analysis of the proportion of software requirements. 
The use of dynamic simulation modeling of software requirements 
performance analysis in this year of the software requirements is a 
sensible result of 2020; it has become more than 65% higher year-on- 
year. 

5. Conclusion 

The change and rework are one of the few avoided in the case, and 
that could affect the success of the project problem: the workplace, loss 
of quality, Cost, the progress of claims, and litigation. Terms of project 
management, change, you can characterize the schedule of the plan of 
work. The system dynamics is a complex and valuable way of the model; 
it brings risk in the project activities. In particular, the implementation 
of the petrochemical project, by controlling the change management 
policy, these adverse effects can be financial resources, effective mea
sures to prevent the loss of time and effort. In the context of the system 
dynamics and the feedback loop, the application of regulatory stan
dards, the project manager has taken may improve the reliability of 

Table 1 
Cost Analysis.  

S.no 2018 2019 2020 

100 25 30 35 
150 40 34 43 
200 33 20 45 
250 34 35 48 
300 60 40 65 
350 38 50 70 
400 75 30 90  

Table 2 
Quality Prediction of Software Requirements.  

Number of Data 2019 2020 

50 42 33 
100 26 36 
150 38 45 
200 34 48 
250 35 50 
300 62 66 
350 39 75 
400 76 92  

Fig. 4. Quality Prediction of Software Requirements.  
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potential errors and change management decision-making. 
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