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Abstract: The green cloud solution not only reduces energy usage but also significantly lowers operational costs. The fundamental goal is 

to provide complete computing influence from a large collection of resources as a result significant computations occur in strongly tied 

data centers that require regulated energy and consistent performance with overall optimization of the excess energy consumption. The 

study uses green cloud technology and is centered on a scheduling mechanism for saving energy. The divisions are concerned with the 

high-efficiency structure wherein every business demands high homogeneity, flexibility, and effectiveness across multi-cloud scenarios. 

The developed study focuses on reducing energy usage in green cloud systems using a hybrid scheduling technique that includes a priority- 

based weighted round-robin and minimum completion time. To balance the the requests, performance is assessed for low error rates and 

power effectiveness. It has been noticed that our developed approach can achieve better performance as compared to other techniques 

which are implemented to compare and validate the performance. 
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1. Introduction 

The term "green computing" refers to an environmentally 

beneficial method. The intention is to reduce energy 

consumption and waste in the ecosystem. While going on 

to the methods adopted in the green cloud, it's important 

to understand exactly what cloud computing means and 

how it has been in use for enterprises today. Without a 

dedicated device, cloud services awareness has reduced 

efforts [1]. In properties, the IT industry was utilized to 

link servers in operator cells. Cloud computing has 

eliminated the need for virtual servers in society, allowing 

everyone working in the IT field to operate from 

anywhere. As the use of cloud technology grew, so did the 

power consumed by machines. This increase in power use 

has resulted in a substantial rise in the value of power 

generated. 
 

Fig 1: Cloud process used in resource allocation[31] 
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1. Benefits of Green Architecture 

This technology has several advantages, the most 

important of which are listed here. 

a. Energy Saving Strategies 

Google supported a concept in 2013 to track how much 

electricity is used and how much carbon is produced in 

cloud computing situations. The amount of continuous 

current spent on typical software applications like 

workbooks, email, and CRM settings to the web is 

predicted to reduce overall energy use by 80%. (approx.). 

The use of cloud computing expertise helped to minimize 

power usage to a certain extent. Previously, in cloud 

services operations, the computers were housed in data 

centers and demanded a continuous supply of control to 

keep them working. An amount of effort is used in 

conjunction with the servers. 

b. Carbon footprint reductions 

Remote places and flexibility to operate from any location 

and without time limits are two of the green cloud 

computing benefits found in business today. One of the 

primary ideas that corporations have seen nowadays is 

remote location work. This flexibility has increased 

efficiency and shortened the time it takes for workers to 

transition from home to work. This cutting-edge 

technology has helped to minimize fuel exhaustion and 

carbon emissions into the air which has aided corporations 

in lowering real estate expenditures by reducing power 

usage at office sites. [12][16] 
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c. Going green eliminates the need for paper. 

The cloud is a safe way to put data. The way to obtain 

critical information anywhere at a time and from any 

location is a benefit of storing data on the internet. 

Another important feature is that data cannot be lost owing 

to its strong safety, since it is kept on secure storage 

devices in data centers.[17][18] 

 

 
 

Fig 2: Green cloud application flow [31] 

Cloud computing technology offers several options for 

making certain systems completely paperless. Nowadays, 

computing storage options such as Google Drive, drop 

boxes, and Windows One Drive solutions are widely used. 

The secure distributed storage green technology has 

eliminated the need to print publications.Operators may 

sign, provide, and deliver securities and legal paperwork 

in seconds with only a few taps using these green cloud 

platforms.Green computing may help manage learning 

resources more efficiently and at a reduced cost.The green 

virtualized structural design aims to reduce power 

consumption while also still giving consumers useful 

services. The strategy [13][20] implements power control 

in cloud environments by employing green processes. 

d. Reductions in e-waste 

Unwanted electronic systems are becoming more 

prevalent over time. The discharge of garbage into the 

atmosphere has a negative effect on the network but also 

on human health. Normally, the United States discards 3.7 

million CPUs. 18% of the processing is donated or 

retrieved. In underdeveloped countries, where e-waste is 

trafficked, it also passes through a trading chain. The 

garbage is sent to scrap management, portions are reused, 

and the remainder is burned. The e-waste that was burned 

was polluting the world [19][21]. 

 

 
 

 
 

 
 

2. Green Computing Inadequacies 

Fig 3: Green cloud deployment scenario [2] 

a. The structure subjected is quite expensive. 

If the green cloud environment has advantages, it also has 

drawbacks, which are explored further below. 

Medium and small businesses estimate that their 

investment in green computing is outstanding. The fact is 
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that green cloud technology continues to be difficult to 

invest in. Green technology is developing, so everyone 

needs to stay on top of it [14]. 

b. How to conserve energy 

The major goal is to conserve resources and minimize 

consumption, applications that demand a lot of power to 

complete their functions will be influenced by green 

computing technology [22]. 

2. Inspiration & Statement Of The Problem 

Green cloud computing is a large study subject that is now 

in demand and developing. The goal is to make use of the 

computational power of all available resources for a single 

application. The availability of energy-efficient and low- 

cost green cloud mainframes, such as high-power 

processors and computer units, made cloud methods 

acceptable for the construction of green public clouds 

concerning software morality [25]. Green technology data 

centers consume a lot of power for service implementation 

and produce issues that might be explained but aren't 

focused on much deeper challenges that could have been 

controlled. However, because data sets are unpredictable 

and have a strong computing burden, the demands are 

unable to be fulfilledpromptly. 

3. Related Works 

The whole research is centered on the different real-time 

applications mentioned in the publication's introduction. 

The following are the major modules on which green 

cloud computing is based [28]: 

• Processing in several threads 

• The burden must be balanced and distributed. 

• Prioritization of tasks 

• Cloud-based architectures 

• Processes with the shortest possible execution times. 

• Virtualization [29] [30] 

This section displays the results of expert research into 

various energy reduction techniques in green cloud 

systems. P. Geetha, C. R. Rene Robin, et al. [6] developed 

a real-world resource allocation structure for cloud 

operators that is based on service quality and employs two 

structural coatings: cloud manager and green manager. 

The cloud manager, which is the initial layer, is in charge 

of identifying the correct location.The very first layer, 

virtualized manager, is responsible for identifying the 

appropriate resources from all available resources, while 

the second level, the green manager, opts out of the top 

one. The usual service execution time is lowered at the 

cost of reduced power depletion as a result of this best-in- 

class grouping of resources. When handling 500 support 

tickets, their scheduled work consumes around 4200 Watt 

(approximately), and older ways spend additional energy. 

AbdulazizAlarifi, Kalka Dubey, and colleagues [7] 

presented a hybrid strategy, i.e. a resource hybrid 

architecture, for refining and evaluating the effectiveness 

of intensive electrical power in data centers. Rather than 

being reliant on a single process, their intended structure 

is based on scheduling and server operations. It refers to 

the scheduling process and how much energy is used when 

completing scheduling tasks. 

Yongjian Liao, Ganglin Zhang, and colleagues [8] 

suggested an effective feature decryption approach that 

aids in the performance of security tasks in the cloud 

environment.The cloud server, on the other hand, wants to 

duplicate the decryption service using sophisticated 

ciphertext for different users while maintaining the same 

security policy. Green computing is the deployment of 

numerous valuable resources in a thermosphere that is 

both dependable and recyclable. By modifying their 

routine and strengthening resource control services, 

networks based on the green cloud can reduce their 

development costs or energy requirements.Riman 

Mandal, Manash Kumar Mondal, and colleagues [9] 

developed an efficient methodology for virtual machines, 

as a consequence of which they offered an optimized VM 

migration. A trace-based simulation technique is also used 

to evaluate their projected VM selection strategy for 

efficient energy usage. These massive data centers absorb 

a lot of electricity on a large scale, resulting in a very 

efficient charge. The massive carbon footprint of power 

plants is a major contributor to global warming, and it is 

critical to reducing carbon emissions and energy 

consumption to a significant level.Rituparna Das, 

SrimoyeeBhattacherjee, and Srimoyee et al. [10] engaged 

in a thorough analysis of the many techniques that aid in 

energy-depleting in data center operations. Their study's 

major goal is to make the surroundings more 

environmentally friendly. 

The forecast strategy has been established and 

accomplished on the recent immigration policy for 

conventional data records employing the thresholds 

procedure in their intended task. Extensive mock-ups have 

already been conducted, with the results indicating a 

reduction in data center energy use. Minxian Xu et al. [11] 

connected numerous energy-efficient processes from a 

variety of viewpoints, including planning, modeling, and 

assessment centers. They also tested and deployed these 

systems in the CloudSim platform using the same new 

parameters. Finally, thorough examinations of various 

methods are provided.Green cloud computing is critical 

for ensuring production and long-term maintenance 

through energy-efficient methods. Among the most 

important approaches is to link energy-efficient processes 

to a better source of information use and power efficiency. 
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Currently, plenty of devices that produce resource-based 

technologies has been proposed to reduce the green 

cloud's power consumption. 

4. Developed Work 

1. Evaluation 

The projected effort involves developing a simulation 

model for the green cloud system to achieve optimal load 

management. The task scheduling method ensures that 

requests are executed smoothly and that the stream of 

queries on the computers is balanced. The processing of a 

large number of requests should not take long in queues, 

which will help to solve the problem of data center energy 

usage. The model is conducted in MATLAB 2021 or 

above. MATLAB was used for this study as it is a 

powerful technical computational tool for analyzing the 

difficulties of processing procedures and is configured in 

such a way that it makes the optimum use of resources for 

the operation. 

 
 

 
 

 
 

2. Proposed Algorithm 

Step 1: Start 

Fig 4: Proposed Model 

Step 8: While isCompleted(Np) 

Allocating weights Wts[x] → K i.e. 

Step 2: Specify number of Jobs such that Np(i) = 

1 to n and run time 𝑇(𝑥) 

queues  

Check for the high priority queue 

Where N(p) →the total processes allocated to the 

machines and n is the process limits. 

Step 3: Producesubjective initial energies E(x) and the 

interval of the job 𝐴(𝑡)when it arrives. 

Step 4: Stock the process ids and arrangethem in the array 

𝐴(𝑥) 

Step 5: Execute queues positioningK{tp} in such a move 

that tp = 1, 2, … n and virtual machines 𝑀(𝑡𝑥) such that 

tx = 1,2, . . ,5 

Step 6: Create the burst interval for the accomplishment 

of the tasks. 

Step 7: Initialization of the process completion arrays 

C{x} where x = 1 to N for the accomplishment of 

processes 

consuming high priority Wts[x] 

End While 

Step 9: Allocate process to the high queues and finish 

through VMs having good bandwidth for the least 

completion process time. 

Step 10: Estimate the time looked-for for the procedure 

and store the task id for the up-to-date completion of the 

job. 

Step 11: For i = 1: job count 

If Curr(t) < 𝑇(𝑥) 

Estimate the total energy spent, 

complete procedures, and accomplishment time for the 

process. 

End If 
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End for  

Where Curr(t) → current time 

Step 15: Evaluate performance metrics such as the end 

delay; throughput and last time reserved by VMs to get the 

and T (x) → time required per job 

Step 12: Evaluate the process for the unfinished requests 

after the burst intervals. 

Step 13: Calculate the least implementation time to 

discover the process which isaccomplished and attainthe 

minimum time to get done. 

Step 14: Estimate the energy depletion to complete the 

total execution of the processes. 

execution done. 

Step 16: Stop 

5. Results & Discussions 

This fragment describes the results and experiments for 

the task scheduling and power consumption processes in 

green cloud technology, which are performed in 

MATLAB. As previously stated, MATLAB is an effective 

technical computation tool for algorithmic analysis and 

fast execution of embedded systems. The proposed model 

takes this into account to make the information scalable 

and dependable in the greener cloud system. 
 

 
 

Fig 5: Energy Consumption 

In data centers, efficient power utilization by workstations 

or virtual machines is a bit of a challenge. As the number 

of resource requests grows rapidly, more resources will be 

required to conduct those activities that demand fault 

tolerance. If considered effective, the proposed scheme 

may accomplish minimal energy usage, which is having 

the intended effect, as well as achievement of the goals of 

all jobs on the systems. The power consumption should 

never be excessive because of the energy consumption 

escalates, the systems may become overwhelmed and 

burst, halting useful resource distributions in the greener 

cloud infrastructure. 
 

 
 

Fig 6: Latency 

In the cloud computing context, latency is a critical 

performance metric. The delay should be kept to a 

minimum. If it becomes too high, the holding time for 

requests or activities in the pipeline rises, potentially 

overloading queues and limiting the number of essential 

calls for resource utilization. As a consequence, the 

burden on the cloud activities grows, and efficiency 

suffers, which is not the preferred result. Fig. 6 depicts the 
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latencies of the proposed work, illustrating that the 

suggested hybrid solution achieves a fast response time 

for batch processing in a green cloud architecture. 
 

Fig 7: Throughput 

Fig. 7 depicts the desired throughput accomplished with 

the proposed work. The projected work's efficiency relates 

to the amount of allocation of resources operations 

completed successfully in proportion to the number of 

tasks allocated to VMs for completion. Because the 

energy demand of the units is fully reliant on the traffic, if 

the load increases, the machines will become 

overburdened, controlling the volume of request 

implementation, and, as a consequence, the bandwidth 

will drop, which is not always the target value. 
 

 

Fig 8: Execution time 

Fig. 8 depicts the time execution takes to complete 

resource distribution activities for task scheduling in the 

greener cloud system. It demonstrates that significant 

responses are completed in a short period, which is our 

intended result, and that this number is increasing due to 

the energy needed by the system for the rapid execution 

of processes in the cloud environment. It's also worth 

noting that the proposed solution achieves a very limited 

time of 34-42ms, which is the desired result in any cloud 

setting. 

Table 1: MCT Performance 
 

EC (mJ) ET (ms) LT (ms) TH(kbps) 

6 7 97 12 

53 23 422 110 

120 48 891 320 
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Fig 9: MCT Performance 

Table 2: Performance using MET 
 

EC (mJ) ET (ms) LT (ms) TH(kbps) 

3 3 2×103 30 

35 19 3×103 290 

60 38 5×103 470 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 10: MET Performance 

Table 3: Performance using Hybrid Proposed 
 

EC (mJ) ET (ms) LT (ms) TH(kbps) 

0.9 0.09 0.001 50 
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Fig 11: Proposed Performance 

The performance analysis utilizing MCT scheduling, 

MET, and our suggested hybrid technique is shown in 

Tables 1, 2, and 3. It can be shown that the proposed 

method works well and produces good results in terms of 

a new environmental cloud platform. 

6. Conclusion 

This research focuses on load balancing employing a 

hybrid scheduling technique for energy efficiency, low 

latency, and a short execution time to complete all of the 

essential resource allocation processes, as well as high 

throughput. The appropriate execution of tasks on the 

virtual machine to accomplish virtualization and 

transitions in the green cloud environment is evedent from 

the outcome by paying close attention to the planned 

procedures. Moreover in our research high throughput 

power distribution has been scheduled for the proper 

execution of the assigned tasks that are accomplished by 

the virtual machine for the performance on the green cloud 

environment. The current research work aims to achieve 

low power dissipation (16 mJ) while attaining high 

performance and low latency (0.2 ms) during the 

implementation of tasks on the machines. 

Future Scope 

The future work deals with deep learning and also 

artificial intellence where we can use predictive 

modeling using machine learning and Artifical 

Intelegence techniques to balance and optimize the Load 

distribution process over green cloud to achive the 

optimal utilization of the CPU and the task assigned to 

virtual machines. 
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