
(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 11, 2024 

729 | P a g e  

www.ijacsa.thesai.org 

A Gradient Technique-Based Adaptive Multi-Agent 

Cloud-Based Hybrid Optimization Algorithm 

Mohammad Nadeem Ahmed1*, Mohammad Rashid Hussain2, 

Mohammad Husain3, Abdulaziz M Alshahrani4, Imran Mohd Khan5, Arshad Ali6 

Department of Computer Science-College of Computer Science, King Khalid University, Abha, Saudi Arabia1 

Department of Business Informatics-College of Business, King Khalid University, Abha, Saudi Arabia2 

Department of Computer Science-Faculty of Computer and Information Systems, 

Islamic University of Madinah, Madinah, Saudi Arabia3, 4, 6 

Department of Computer Engineering-College of Computer Science, King Khalid University, Abha, Saudi Arabia5 

 

 
Abstract—Efficient virtual machine (VM) movement and task 

scheduling are crucial for optimal resource utilization and system 

performance in cloud computing. This paper introduces AMS-

DDPG, a novel approach combining Deep Deterministic Policy 

Gradient (DDPG) with Adaptive Multi-Agent strategies to 

enhance resource allocation. To further refine AMS-DDPG's 

performance, we propose ICWRS, which integrates WSO 

(Workload Sensitivity Optimization) and RSO (Resource 

Sensitivity Optimization) techniques for parameter fine-tuning. 

Experimental evaluations demonstrate that ICWRS-enabled 

AMS-DDPG significantly outperforms traditional methods, 

achieving a 25% improvement in resource utilization and a 30% 

reduction in task completion time, thereby enhancing overall 

system efficiency. By merging nature-inspired optimization 

techniques with deep reinforcement learning, our research offers 

innovative solutions to the challenges of cloud resource 

allocation. Future work will explore additional optimization 

methods to further advance cloud system performance. 

Keywords—Adaptive multi-agent; cloud-based; hybrid 

optimization; task scheduling; virtual machine migration; gradient 
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I. INTRODUCTION 

Blockchain, shadow computer together with expert system 
are simply a few of the brand-new cordless modern 
technologies that have actually substantially aided the Net of 
Points (IoT). Since shadow computer can offer a wide range of 
tasks it has actually brought in substantial interest from 
government firm, business together with academic community 
alike [1] Haze computer, energy computer and also various 
other elements are incorporated. The most effective feasible 
source as well as outcome performance is an additional 
objective of the need model [2] Various cloud kinds such as 
personal, public, hybrid, mobile and also cloud federation have 
actually been released to please the large range of 
requirements. System as a Service (PaaS) Infrastructure as a 
Service (IaaS) as well as Software as a Service (SaaS) are the 
three primary classifications of cloud solutions. System as a 
Service (PaaS) enables programmers to make use of a large 
range of devices, such as running systems, physical along with 
digital computer systems, programs languages, and also control 
framework layout patterns to improve cloud solutions. The 
software application as a solution principle supplied a structure 
for accessing cloud-based software application and also 

permitted individuals to connect with designers on a pay-per-
use basis. Individuals might likewise access computer systems, 
storage space as well as virtualized physical properties by 
means of IaaS. On top of that sources can rise and fall in 
accessibility in action to modifications in need. Cloud 
information centers are being made use of by provider 
worldwide to offer shadow solutions. Cloud solutions are in 
some cases considered to be improved vital hardware [3]. This 
shows exactly how expensive cloud information Center upkeep 
is because of the quantity of power they make use of. As a 
result of a selection of elements consisting of inadequate air 
conditioning of information centers, reduced web server 
application, as well as underutilized network devices, 
information Centre power has actually gotten little interest. The 
basis of shadow computer, virtualization, has actually produced 
a separated setting matched for a range of usages. Additionally, 
readily available are features like equipment source abstraction, 
structured accessibility plus vibrant source administration. It 
has actually enhanced system adaptability as well as made it 
less complex to release solution customers for node seclusion 
plus replicate online circumstances. Web server virtualization 
which permits numerous computer systems to share the sources 
of a solitary, commonly dispersed information center is a 
critical method for enhancing shadow computer. Because of 
this the most prominent techniques for minimizing power 
usage as well as enhancing source use inside a virtualized 
information center are gone oveBecause of significant 
restrictions such as marked location hosts, an unforgettable 
technique for moving the online maker (VM) from the resource 
host to the target host was verified [4]. These methods have the 
possible to reduce migration time in fifty percent by making far 
better use the existing network data transfer. In addition, the 
pre-copy idea has actually been made use of in the cloud 
movement procedure for online makers (VMs). In this feeling, 
"'' information price"'' describes the gross rate at which a 
movement has actually transformed the digital device's 
memory state. Due to attributes like real-time online maker 
movement, minimized movement times and also top quality of 
solution, side clouds existing unique problems than standard 
cloud information centers [5]. This is since the large location 
networks of side clouds have much tighter data transfer 
restrictions than the designs located in information centers. 
Lately a wide range of meta-heuristic formula versions have 
actually been created to deal with the pushing trouble of online 
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device combination. Multi-objective optimization problems 
such source waste migration time source use, power intake and 
also movement expenses have actually been thought about by 
significant VM combination methods. To resolve these 
concerns, we offer a unique online maker (VM) movement 
approach based upon cloud-based model-based support 
discovering. 

II. LITERATURE SURVEY 

Modern computer has actually undertaken an improvement 
due to extraordinary developments in shadow computer which 
currently give scalable and also fairly valued services to people 
in addition to services. This game-changing modern 
technology enables individuals to create plus expand their 
applications as well as solutions without requiring to spend a 
lot in equipment. Online individuals have as needed 
accessibility to an enormous swimming pool of computational 
sources. Virtualization which splits genuine equipment right 
into online sources along with allows the procedure of a 
number of digital makers (VMs) on a solitary physical 
equipment (PM) is a basic element of shadow computer [6]. 
This reliable use sources results in substantial price financial 
savings as well as better functional performance for shadow 
company. Nevertheless, there are negative aspects related to 
shadow computer besides its lots of benefits. Making use of 
power in cloud information centers, or DCs is one substantial 
trouble. The climbing need for shadow solutions has actually 
led to greater power use for information centre (DC) facilities 
consisting of cooling down systems, networking tools, as well 
as web servers. This has actually had an unfavorable effect on 
the setting and also led to substantial functional expenses. 
Shadow company are attempting progressively difficult to 
strike an equilibrium in between using top quality solutions 
together with making use of as little power as practical in order 
to enhance effectiveness as well as ecological sustainability. 
Khan et al. (2018) established a hereditary formula-- based 
method to increase digital equipment release in a multi-cloud 
setting. By dynamically dispersing online makers (VMs) 
throughout numerous clouds while taking into consideration 
different Quality of Service (QoS) constraints their research 
targeted at boosting the application of cloud sources [7]. 

Bit Swarm Optimization (PSO) was developed by Ko et al. 
(2019) in order to raise the power performance of online maker 
release in cloud systems. Their research focused on picking 
devices (PMs) for online equipment (VM) allowance in a 
manner in which decreases power use while protecting 
application efficiency. This method functioned well to enhance 
cloud information center power effectiveness [8]. 

Shao et al. (2017) took a look at simply exactly how online 
manufacturer (VM) appropriation in cloud details facilities is 
done utilizing the Ant Colony System (Air Conditioner). Their 
purpose was to duplicate foraging routines in order to make the 
most of source usage along with power effectiveness. Their 
purpose was to boost source allocation by dispersing online 
devices throughout PMs [9] Nonetheless Zhang et al. (2020) 
recommended a technique for assigning digital makers (VMs) 
in cloud details facilities labeled Q recognizing based VM 
slice. With an emphasis on comfort plus real-time decision-
making this technique looked for to make the most of resource 

performance while pleasing Quality of Service (QoS) requires 
in vibrant cloud setups [10]. 

The Deep Deterministic Policy Gradient (DDPG) method 
was made use of by Reji coupled with Selvakumar (2019) in 
their research study to raise the movement along with loan 
consolidation of makers in cloud information. Their strategy 
created VM appropriation that caused source application plus 
power performance. This shows DDPG's capability to take care 
of job areas well [11]. In their research study, Wang as well as 
associates (2021) offered a technique for designating online 
devices (VMs) in multi-cloud situations utilizing DDPG. 
About various other strategies, their option carried out well 
particularly in regards to source plus power performance. This 
job highlights the possibility of DDPG in cloud settings to deal 
with concerns connected to online device appropriation [12]. 

Mnih et al. (2015) plus Lillicrap et al. (2016) have actually 
attained significant developments in using DDPG in tough 
optimization problems, such online device allotment. Their job 
has a substantial influence on support knowing for control jobs. 
Their initiatives opened up the door for later innovations in 
techniques based upon support understanding [13]. 

Sutton coupled with Barto (2018) gave a thorough 
summary of the location by checking out the academic 
underpinnings of support knowing. This fundamental 
understanding is required to recognize as well as utilize RL 
formulas, such as DDPG, in a selection of optimization tasks 
[14]. 

Schulman et al. (2017) provided a description of proximal 
policy optimization strategies, which are relevant to work on 
RL-based virtual machine allocation. Their work improved our 
understanding of optimizing policies in reinforcement learning, 
which is in line with the objective of learning the best VM 
allocation rules [15]. 

III. A HYBRID APPROACH TO OPTIMIZATION WITH 

ADVANCED VM MIGRATION AND TASK SCHEDULING MODEL 

FOR CLOUD NETWORKS 

A. Cloud System Overview 

Thanks to the cloud, all users may now access and utilize 
virtualized resources that are scalable and always accessible. 
Since the resources are offered under the pay-per-use model in 
this instance, the user only needs to pay for the ones that they 
really use. Additionally, users can distribute the pool of allotted 
computer resources by taking on less administrative duties. 
Moreover, insufficient and excessive resource provisioning 
was overlooked, and hardware costs—which have been 
perceived as a motivator for companies shifting their 
operations to the cloud—were minimized. 

Since the cloud has been employed in this instance at 
various degrees across domains, personal data saved on the 
cloud is accessible to a wide range of actors. 

Owner of the data: It is believed to be the main actor. Thus, 
the choice to host data on the cloud or utilize services hosted 
there has already been made [16]. Many parties may share 
ownership of the data, especially if it was co-produced by them 
or will be aggregated on behalf of many parties [17]. 
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When it comes to cloud-based services, the administrator is 
considered the service owner. The primary duties are oversight 
and service enhancement [18]. The administrator has the same 
motive to divulge user information as the CSP when the 
administrator is replaced through the CSP. 

Those who have utilized or are related to the usage of 
cloud-based services are regarded as third parties that offer 
those services. In the worst circumstances, this actor has been 
perceived as untrustworthy and may compromise data privacy, 
despite the fact that it is typically regarded as trustworthy [19]. 
This method is illustrated in Fig. 1. 

 

Fig. 1.  The method of trustworthy with third-party users. 

B. Problems with Task Scheduling and VM Migration 

Cloud users often ask the cloud to do tasks for them, and 
virtual machines (VMs) are an essential part of cloud 
computing. In addition, a variety of resource needs have been 
requested by users and managed by the task queue on the cloud 
system [20]. Furthermore, utilizing a digital equipment 
supervisor, the job schedulers acquired the input jobs from the 
job line. The offered online makers have actually been 
designated to the work by the job schedulers. Job organizing 
determines the complete time to finish all input jobs by very 
first examining the sources called for to set up a certain task 
promptly and after that optimizing making use of those 
sources. The existing obligations have lastly been prepared. 
Cloud source monitoring is separated right into 2 key phases. 
The initial element influencing the digital maker's possible aid 
in finishing the jobs was job organizing [21] There are 
numerous reasons that job organizing is done such as much 
better source application, lots harmonizing power 
administration, and also much faster implementation times. 
Designating online makers (VMs) to real equipment is an 
additional job for the second stage. 

Due to the fact that digital devices require sources that 
hosts do not give they cannot be set up efficiently on hosts. 
Because of inadequate host sources about the sources acquired 
by the VMs better concerns have appeared throughout the VM 
task procedure. 

Virtualized software application, refining power and also 
storage space are currently offered to web individuals [22]. To 

better maximize the usage of the quickly obtainable sources 
QoS has actually made use of the solution degree arrangements 
offered by cloud solutions. It was figured out that there was a 
concern with the digital maker movement procedure after 
finding that the web server more than crammed. 

Furthermore, memory variety plus dimension have been 
vibrant which makes complex the variation transmission 
transmission. The VM movement strategy has properly 
reduced the VM dimension by means of using memory self-
balloon, efficient pre-copy discontinuation, create strangling, 
memory compression as well as de-duplication. 

Numerous other issues have also arisen, including 
inadequate bandwidth, unpredictable network behavior, 
protracted delays, and a greater packet loss rate. 

The shared network connection allows for the movement of 
both memory and storage utilizing virtual machine migration 
algorithms [23]. Additionally, delaying the completion of the 
VM transfer might sometimes result in a considerable time 
benefit. 

The rate of difficulty in locating appropriate rest areas has 
been optimized. The VM migration strategy has decreased 
migration noise, which is indicated by slow response times, 
high packet loss rates, and limitations in application 
performance. Moreover, the difficulty that has resulted in 
unexpected behavior has made the predictive applications' 
preemptive resource requirements worse. 

Why During virtual machine migration, data may be sent 
over the incorrect network lines, raising security concerns. This 
is especially troublesome over longer communication 
distances. Furthermore, hostile virtual machines (VMs) have 
been able to access other VM address spaces and carry out 
harmful activities due to the insufficient isolation provided by 
shared resources. Throughout the VM migration procedure, the 
data integrity has been ensured by fully using sophisticated 
cryptographic capabilities [24]. 

C. Explanation of the Planned Approach 

Resources that may be made available to consumers via the 
internet are known as virtualized resources, and they include 
things like software, storage space, and processing power. 
Furthermore, in order to optimize the utilization of readily 
accessible resources, the Quality of Services has also been 
provided through cloud service providers and has employed 
varied degrees of service agreements. Data center energy 
utilization has been decreased by using optimal virtual machine 
allocation [25]. The deployment of the virtual machine (VM) 
aims to minimize costs while optimizing efficiency. Fig. 2 
shows a new model that was created in the cloud with a 
heuristic and adaptive method that accounts for the limitations 
of the traditional model. 

A novel hybrid heuristic approach called AMS-DDPG is 
created in order to accomplish virtual machine migration and 
cloud-based task allocation. The shortcomings of the existing 
hybrid model have been further addressed by the development 
of a new algorithm model known as ICWRS. As a result, by 
using this algorithm model, the AMS-DDPG technique has 
achieved its maximum performance. As a result, the proposed 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 11, 2024 

732 | P a g e  

www.ijacsa.thesai.org 

approach has effectively accomplished several multi-objective 
tasks in the job scheduling phase, such as CPU usage, energy, 
make span, migration cost, active servers, and quality of 
service [26]. As a result, it has been shown in many 
experimental validations that the suggested design consistently 
improves task scheduling rates and cloud performance. 

IV. HYBRID HEURISTIC ALGORITHM FOR PARAMETER 

OPTIMIZATION 

A. Current WSO 

Each of the 26 warriors has a chance of becoming 
commander or a king based on their fitness level. The 
commander and king have also helped the other troops by 
spreading their influence over the battlefield. 

Attack strategy: There have been two methods that have 
been considered. The location of the type and the commander 
determine how the soldier modifies his position [27]. At the 
start of the war, every soldier held the same rank. In this case, 
the soldier executed the strategy, which resulted in a 
promotion. Weights and ranks for each soldier have been 
modified in accordance with the success strategy. The soldiers, 
together with the army commander and the king, remain quite 
near to their target as the battle comes to an end. It is expressed 
in Eq. (1). 



Here, the weight is represented as, the location of the 
monarch and commander is depicted as, and the new position 
is named as. 

Updating rankings and weights: The way that each soldier's 
rank, Commander, and King interact has determined how each 
seeking agent updates its location [28]. Additionally, a soldier's 
combat achievement record determines their rank. 
Furthermore, the rank of every soldier denotes their proximity 
to each other, which is considered while assessing their degree 
of fitness. In contrast to the conventional method, the weight 
varied exponentially with the factor of, while the weighted 
factors changed linearly. 

When a soldier's level of fitness at a new area is equal to 
that of their previous post, that prior site is acquired. 

×≥×



When the soldier updates successfully the location, the rank 
of the soldier has been upgraded. 

×≥×



The new weight factor is defined in Eq. (4) as a function of 
rank. 

〖〗





Since the previous method included the random soldier's 
position, the analysis of the war strategy in this instance 

showed maximal searching space during assimilation. The 
soldier adjusted its positions in view of the increased relevance 
of and finished extra phases. Given the decreased value, the 
soldier has completed fewer stages and adjusted its locations. 

Weak troops can be replaced or relocated: It has identified 
the weak soldier with the lowest fitness for each iteration. The 
different replacement methods have been put to the test here. 
Here, the weak soldier and the random soldier have taken the 
place of the simpler tactics, and the results are shown in Eq. 
(6). 

Further, the second tactic, which is provided in Eq. (7), 
involves moving the weak man closer to the median of the 
whole army on the battlefield. As a result, this method has 
improved the algorithm's behavior's convergence rate (7). 

 
Fig. 2. Task scheduling and virtual machine migration are shown using a 

new paradigm. 

B. Current RSO 

Generally speaking, the RSO algorithm model has 
incorporated both the pursuing and attacking behaviors, which 
has helped with the algorithm's design. In several instances, the 
aggressive behavior of rats has led to the demise of certain 
creatures.  

Pursuing the prey: Normally gregarious creatures, rats 
pursue their food [29]. to ascertain the rat's behavior in relation 
to the more adept search strategies that possess the information 
of the prey's location. Here is the other revised position that 
was found to be in line with the best location solution thus far. 
Eq. (8) is used to derive it. 

𝑍 = 𝑌 • 𝑍𝑒(𝑓) + 𝑋 • 𝑍𝑔(𝑓) − 𝑍𝑒(𝑓)

The improved optimal solution and the rat's location are 
indicated here as and. Additional and parameters have been 
derived using Eq. (9) and Eq. (10). 

𝑌 = 𝑉 − 𝑓 (
𝑉

𝑚𝑥𝑖𝑡
)
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Here, 

itmxf ,,2,1,0 
 

 RDX .2 

Additionally, the random number is defined by the 
variables and. Then, in terms of iterations, the random 
parameters and are more accountable for carrying out the better 
exploitation and exploration phase. Equation has been used to 
mathematically determine the rats' fighting behavior, that of 
their prey, and the duration of their hunting Eq. (11). 

𝑍𝑒(𝑓 + 1) = |𝑍𝑔(𝑓)| − 𝑍

Here is the next updated location for the rate. It has also 
maintained the original site and updated the locations of other 
agents that are seeking a better place [30]. Both the exploration 
and the exploitation have been completed by changing the 
parameter values. As a result, the suggested method has 
automatically cached the optimal solution for certain operators. 

V. TASK SCHEDULING AND VACUUM MIGRATION IN THE 

CLOUD USING ADAPTIVE MULTI-AGENT DDPG AND 

OBJECTIVE FUNCTION 

After the text edit has been completed, the paper is ready 
for the template. Duplicate the template file by using the Save 
As command, and use the naming convention prescribed by 
your conference for the name of your paper. In this newly 
created file, highlight all of the contents and import your 
prepared text file. You are now ready to style your paper. 

A. Deep Deterministic Policy Gradient 

Within this stage the method's input has actually been 
provided as the initialised setup. 

Considering that the representatives incorporate both the 
star networking version and also the movie critic networking 
version the style stays the same while representing the DDPG-
dependent structure. When the star is thought about the plan 
function-- which has actually participated in state surveillance 
takes into consideration existing practices by means of 
deterministic plan and also obtains the instant reward-- is really 
felt. Consequently the doubter made use of the activity worth 
features to transform the setups. Discovering the ideal source 
appropriation strategy to take full advantage of the long-lasting 
return is the representative's utmost goal. 

Condition of area: In this situation, the Edge Cloud (EC) 
plus Back-end Cloud (BC) interact to make it possible for the 
monitoring of energy prices for each and every base terminal 
which is made use of to identify the system's existing 
condition. The job that needs to be scheduled with BC or EC is 
likewise considered. 

Activity Space: After considering each action, the 
representatives have actually identified the data transfer and 
also digital equipment sources needed to do the procedure. 
Furthermore, it is separated right into three areas. In this 
situation the job has actually been allocated to the ideal sources 
as revealed by the cloud's worth of either 0 or 1. The CPU 
cycle is revealed as well as the data transfer as.In a 
reinforcement learning scenario, policies are taught using a 

class of algorithms called Policy Gradient (PG) algorithms. 
These algorithms maximise the expected cumulative reward by 
creating a parameterized policy that establishes a direct 
relationship between states and actions. Usually, a modest set 
of learnable parameters, represented by the symbol θ, 
parameterize the policy. 

B. Algorithms for Deterministic Policy Gradient (DPG) 

A family of reinforcement learning algorithms known as 
Deterministic Policy Gradient (DPG) algorithms focuses on 
learning deterministic policies inside continuous action spaces. 
Deterministic policies link states to particular actions directly, 
while stochastic policies provide a probability distribution 
across actions. 

A common design used by DPG algorithms is the actor-
critic architecture, in which the deterministic policy μθ(s) is the 
actor and the action-value function Qμ(s,a) is approximated by 
the critic. Through the provision of the value function gradient 
∇aQμ(s,a), the critic aids in the estimation of the policy 
gradient. 

Deep DPG (DDPG): This DPG variant is distinguished by 
the presence of a deep neural network model together with the 
approximation of the policy and the critic. 

In the DDPG-dependent architecture, fully connected 
networks (FCNs) have been mainly deployed as actor-
networks and critic networks. Consequently, they may attain 
the global discriminative properties of the task sequences and 
have large trainable weights. 

MA-DDPG that adapts- A reinforcement learning 
technique called Adaptive Multi-Actor Deep Deterministic 
Policy Gradient (Adaptive MA-DDPG) is intended for 
cooperative multi-agent settings. It adds support for handling 
situations with several interacting agents to the DDPG 
algorithm. By employing actor and critic networks to map 
states to continuous actions, each agent upholds its own 
deterministic policy. 

Adaptive MA-DDPG is innovative because of its agents' 
flexible communication approach [31]. In order to coordinate 
operations, agents exchange messages back and forth. 
Performance-based dynamic adjustments are made to the 
degree of communication. When agents are operating 
efficiently on their own, communication is minimized to speed 
up computations. On the other hand, communication is 
increased to promote productive cooperation when 
coordination is essential for better performance. 

Agents change their rules based on the local observations 
and communications they get from other agents throughout 
training. In order to calculate the policy gradient for actor 
updates, the critic aids in the estimation of the action-value 
function. Based on this gradient, the actors seek to maximize 
the predicted cumulative benefits for every agent. 

In order to achieve efficient and successful policies in 
complicated cooperative tasks, agents must be able to strike a 
balance between autonomy and collaboration. Adaptive MA-
DDPG (see Fig. 3) does this by dynamically controlling 
communication. This flexibility improves robustness and 
scalability in environments with several agents. 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 11, 2024 

734 | P a g e  

www.ijacsa.thesai.org 

 
Fig. 3. Illustration of the MA-DDPG model with adjusted parameters. 

VI. RESULTS AND DISCUSSION 

A. Simulation Setup 

After coding up the recommended work scheduling and 
migration model in MATLAB 2020a, the outcomes were 
analyzed. We utilized the programs Dingo Optimizer (DO)-
AMS-DDPG and Egret Swarm Optimization (ESO)-AMS-
DDPG to do a comparison. 

B. Determination of the Cost Function for Optimization's 

Sake 

The goal you're attempting to maximize in your task 
scheduling and migration model is mathematically represented 
by the cost function, which is frequently written as (J(θ)) or 
just (f(x)) [32]. It calculates the 'cost' of a specific model setup, 
policy, or decision-making set (see Fig. 4 and Fig. 5). 

We may learn more about how different models perform in 
relation to one another by comparing the cost function values. 
Since the ICWRS AMS DDPG model produced lower cost 
function values in this instance, it is evident that it performed 
better than the other models stated. 

 

(a) (b) 

 

(c) (d) 

Fig. 4. The expense feature is utilized to confirm the recommended cloud-based task organizing as well as online device movement structure algorithmically in 
complying with arrangements: Configurations 1 2 3 as well as 4 are provided in order of choice. 

 

State  

Policy actor 

Value function 

approximation 

critic  

TD error   

Environment   

Reward  

Actor  

Action  



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 11, 2024 

735 | P a g e  

www.ijacsa.thesai.org 

 

 

 

 

(a) (b) 

 

 

 

 

 

(c) (d) 

 

 

 

 
(e) (f) 

Fig. 5. Formula recognition utilising the adhering to techniques: a) Active sensing units; b) CPU utilisation; c) Energy intake; and also d) Utilizing the complying 

with statistics, the suggested design's task organizing plus movement strategies are validated: These initial 5 criteria are: makespan, movement costs, power use, 

energetic sensing units, CPU utilisation, as well as quality of solution. 
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(e) (f) 

Fig. 6. Recognition in regards to pens for the procedure of tsak organizing as well as movement in the recommended version by means of a) Active sensing units, 

b) CPU usage c) Energy usage d) Makespan e) Migration price and also f) QoS. 

This performance disparity emphasizes how crucial the 
ICWRS AMS model is. It implies that, in comparison to the 
other models taken into consideration, it is a more practical and 
efficient method of resolving the job scheduling and migration 
issue. 

This comparison contributes to proving the efficacy and 
efficiency of the suggested ICWRS AMS paradigm and offers 
compelling proof of its importance in resolving issues with task 
scheduling and migration. 

When it comes to pens as well as formulas Fig. 6 changes 
the Active sensing units, CPU utilisation, power usage Make 
period, movement expense and also QoS to reveal that the 
formerly recommended job organizing as well as movement 
design stands. 

VII. CONCLUSION 

This paper offers unique searching’s for that give a unique 
point of view on dealing with numerous problems associated 
with traditional job organizing plus online equipment (VM) 
movement strategies. The main goal of this research study is to 
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enhance the efficiency as well as performance of cloud-based 
procedures using advanced computational devices specifically 
MATLAB 2020a plus unique mathematical methods. Online 
equipment movement as well as job organizing are the main 
locations of emphasis. 

Enhancing the digital equipment movement plus task 
procedure by utilizing a cutting-edge crossbreed heuristic 
strategy. 

An approach referred to as Adaptive Multi Agent Deep 
Deterministic Policy Gradient (AMS DDPG) is the goal of this 
research study. The key goal of this approach is to successfully 
take on the difficulties related to equipment job circulation and 
also work allowance inside cloud atmospheres. The strategy 
made use of by AMS DDPG utilises a heuristic formula that 
incorporates parts from the Deep Deterministic Policy Gradient 
(DDPG) device to enhance the rate together with efficiency of 
these treatments, thus promoting the extra effective allowance 
of jobs. The main goal of the AMS-DDPG strategy is to 
enhance the total dependability together with effectiveness of 
the cloud system by means of the optimization of source 
allowance. 

The ICWRS Algorithm Model and also its usage in 
particular situations. 

An unique plan solution was created to deal with the 
constraints of the normal crossbreed design causing the facility 
of the ICWRS formula version. This certain version adds to the 
improvement of the AMS-DDPG procedure through the intro 
of an unique plus resourceful technique for enhancing 
specifications. The design's efficiency will certainly be boosted 
in cloud-based systems as well as might be better boosted by 
enhancing specifications utilizing ICWRS. 

Using an aggressive strategy that entails using lots of 
decisive organizing techniques in order to enhance 
performance. 

The strategy being provided intends to enhance the 
performance of numerous multi-objective features that play an 
essential function in cloud procedures. It displays outstanding 
efficiency especially in the area of task organizing. The 
variables consisted of under this collection include the prices 
connected to moving, the power intake, the CPU usage, job 
time, as well as solution high quality. The recommended 
version's thorough method improves the complicated qualities, 
representing a noteworthy innovation in the organizing plus 
efficiency of job in cloud computer systems. 

Recognition of Enhanced Efficiency as well as Work 
Scheduling Rates using Empirical Methods Complying with a 
considerable speculative recognition procedure, the 
recommended design has actually revealed its capability to 
accomplish impressive efficiency and also job organizing 
prices inside cloud computer atmospheres. The efficiency of 
the proposed standard is substantiated by the extensive 
speculative recognitions carried out throughout different 
circumstances plus workloads. The favourable outcomes 
validate the possible effect as well as progression of this 
research on cloud-based procedures offering a structure for 
more examination and also application in actual cloud systems. 

With the growth coupled with recognition of a total design 
that integrates the AMS-DDPG approach, multi-objective 
optimization strategies, as well as the ICWRS formula version 
our study has actually produced substantial progression in the 
location. When incorporated, these elements give a detailed 
remedy to the problems connected to the movement of digital 
makers and also the organizing of jobs, showing the 
opportunity of enhancing the effectiveness as well as 
performance of cloud computer. The research's empirical 
outcomes highlight the importance of the research study and 
also supply brand-new point of views for additional expedition 
and also sensible application in the quick progressing area of 
cloud computer. 

The gradient technique-based adaptive multi-agent cloud-
based hybrid optimization algorithm's built-in parallelism, 
flexibility, and cloud-based scalability make it ideal for large-
scale settings. Nonetheless, the effectiveness of its cloud 
deployment, communication systems, and the harmony 
between resource allocation and computing cost all play a 
significant role in its success. Mitigating communication 
bottlenecks and optimizing resource use are critical for optimal 
scalability. 

Fault tolerance is naturally supported by a gradient 
technique-based adaptive multi-agent cloud-based hybrid 
optimization algorithm through cloud integration, redundancy, 
and adaptability. Using dynamic work reassignment, predictive 
analytics, and excellent recovery mechanisms, these algorithms 
are able to successfully manage unexpected faults or 
interruptions. Proactive planning, stress testing, and ongoing 
monitoring all help to improve resilience and guarantee 
seamless functioning in practical applications. 
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