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ABSTRACT 
The management of resource allocation in the cloud is a critical 

issue that has received significant attention in recent years due 

to the increasing demand for cloud-based services. The 

efficient allocation of resources is crucial to meet the 

requirements of different applications and to optimize the 

utilization of available resources. This research paper explores 

the concept of optimal management of resource allocation in 

the cloud. The paper analyzes different approaches to resource 

allocation and discusses the advantages and limitations of each 

approach. The research also examines various factors that 

affect resource allocation in the cloud, including workload, 

resource availability, and resource utilization. The paper 

proposes a novel approach to resource allocation that is based 

on machine learning algorithms. The approach uses historical 

data to predict resource utilization and allocate resources 

accordingly. The research also investigates the impact of 

different factors on the performance of the proposed approach 

and compares it with other existing approaches. The findings of 

this research paper provide insights into the optimal 

management of resource allocation in the cloud. The proposed 

approach is shown to be effective in improving resource 

utilization and meeting the requirements of different 

applications. The research also highlights the importance of 

considering different factors that affect resource allocation in 

the cloud to achieve optimal performance. 
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1. INTRODUCTION 
Resource allocation in the cloud refers to the process of 

assigning computing resources to different workloads in a 

cloud computing environment. These resources can include 

virtual machines, storage, networking, and other infrastructure 

components. Effective resource allocation is critical to ensuring 

optimal performance, scalability, and cost-efficiency in cloud 

computing. By allocating resources appropriately, you can 

ensure that workloads have the necessary resources to operate 

efficiently without incurring unnecessary costs. In cloud 

computing, resource allocation is typically managed through a 

combination of automation, policies, and monitoring. 

Automation tools can dynamically allocate resources based on 

workload demands, while policies can define rules for 

allocating resources based on factors such as workload type, 

priority, and business needs. [5] Monitoring tools can provide 

insights into resource utilization, enabling administrators to 

adjust resource allocation as needed to optimize performance 

and cost efficiency. Optimizing resource allocation in the cloud 

requires careful planning, including forecasting demand, 

understanding workload requirements, and selecting 

appropriate cloud infrastructure components. Effective 

resource allocation also requires ongoing monitoring and 

analysis to ensure that resources are being used efficiently and 

effectively. 

[32,33,34] One of the advantages of Cloud computing lies in 

the possibility offered to users to carry out parallel calculations. 

These consist of dividing an application into elementary tasks 

distributed over several resources that can operate 

simultaneously. The objective of this distribution is to improve 

the performance of applications as well as executed compared 

to sequential execution. [6] Furthermore, the tasks constituting 

the distributed applications can be linked by constraints such as 

time and/or data constraints. As a result, the optimal 

management of available resources and the scheduling of tasks 

are fundamental aspects in the parallelization of applications. 

Resource allocation and task scheduling of an application 

consist in determining the resources to be assign to each of 

these tasks and the order in which they should be performed. 

2. REVIEW OF LITERATURE 
Resource allocation in software refers to the process of 

assigning and managing resources such as memory, processing 

power, storage, and network bandwidth to software 

applications. [35,36,37] Effective resource allocation is critical 

for software performance, scalability, and reliability. Here are 

some key aspects of resource allocation in software: 

Memory allocation: Managing memory allocation is critical for 

software performance and stability. Inefficient use of memory 

can lead to crashes, hangs, and poor performance. Effective 

memory allocation involves allocating memory dynamically, 

deallocating memory when it is no longer needed, and 

managing memory fragmentation. 

CPU allocation: Assigning processing power to software 

applications is important for achieving optimal performance. 

This involves balancing CPU resources among different 

applications and processes running on a system, as well as 

managing CPU affinity and scheduling[38,39,40]. 

Storage allocation: Efficient storage allocation is important for 

managing data access and storage in software applications. This 

includes allocating disk space dynamically, managing file 

systems and directories, and optimizing data access patterns. 

Network bandwidth allocation: Allocating network bandwidth 

is critical for ensuring that software applications can 

communicate effectively over a network. This involves 

managing network traffic, optimizing network protocols, and 

allocating network resources among different applications. 

Resource monitoring and management: Effective resource 

allocation requires monitoring resource usage and performance 

metrics, and making adjustments to resource allocation as 

needed. This involves implementing tools and techniques for 

monitoring resource usage and performance, and developing 

algorithms and policies for managing resource allocation 

dynamically. 

[1,2,3] conducted a systematic review of resource allocation for 

cloud-based software systems. The paper provides a 

comprehensive survey of resource allocation techniques and 

frameworks for cloud-based software systems. [4]surveyed 
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resource allocation techniques for real-time software systems. 

The paper reviews different resource allocation techniques and 

their applicability to real-time software systems. [7] surveyed 

resource allocation for software-defined networks (SDNs). The 

paper provides an overview of resource allocation techniques 

and frameworks for SDNs. [8] surveyed resource allocation 

techniques for multimedia software systems. The paper reviews 

different resource allocation techniques and their applicability 

to multimedia software systems. [9] surveyed resource 

allocation for mobile software systems. The paper provides an 

overview of resource allocation techniques and frameworks for 

mobile software systems. [10,11,12] conducted a survey on 

resource allocation in virtualized environments. The paper 

provides an overview of virtualized environments and reviews 

different resource allocation techniques and their applicability 

in such environments. [13-14] surveyed resource allocation 

techniques in cloud computing. The paper reviews different 

resource allocation techniques and frameworks in cloud 

computing and identifies their limitations and challenges. [15-

17] surveyed resource allocation for big data processing in 

cloud computing. The paper reviews different resource 

allocation techniques and frameworks for big data processing 

in cloud computing. [18-22] surveyed resource allocation 

techniques for software-defined cloud computing 

environments. The paper provides an overview of software-

defined cloud computing environments and reviews different 

resource allocation techniques and frameworks. [23] surveyed 

resource allocation for container-based virtualization. The 

paper reviews different resource allocation techniques and 

frameworks for container-based virtualization and identifies 

their limitations and challenges. 

3. PROPOSED APPROACHES TO 

ALLOCATE THE RESOURCES 
The main idea of the approaches described below consists first 

of all in release the initial problem and then recalculate the two 

objective functions taken into account, using in particular the 

heuristic described above. [41]More precisely, the approaches 

consist in a first phase in finding an assignment tasks without 

considering all precedence constraints using three 

complementary strategies to traverse the task graph in question. 

[24,25] The solutions thus obtained are lower bounds of the 

exact values (overall time and overall cost execution). The 

subsequent calculation of these objective functions taking into 

account the precedence constraints allow to obtain upper 

bounds. Proposed approaches for resource allocation and 

scheduling tasks of an instance of a business process are based 

on the following key observation.  

Given a task graph and a set of heterogeneous resources. Use a 

strategy of traversing from top to bottom of the graph of tasks 

to be executed (which is often used in task graph scheduling 

algorithms) [26] often does not yield better results compared to 

the strategy which consists, for example, of traversing the graph 

in question from bottom to top. 

The global execution cost function denoted cost can be defined 

as being the sum of these last two quantities considering all the 

tasks of the instance at execute. Formally, it is given by the 

following equation: 

 

this approach is driven by the objective function of the overall 

execution time. Since human resources may be required to 

perform tasks not belonging to the instance of the process 

model that interests us, the call to the heuristic allowing to 

predict their availability is carried out before any assignment 

[272,28,29]. As for the previous approach for each of the 

solutions obtained the values of the two objective functions 

taken into account are calculated. The three approaches of the 

resource allocation phase of this approach are described below. 

The three traversal strategies of the task graph in question 

follow the same pattern as the previous approach. [30,310 

Algorithm  gives an overview of the function-directed approach 

overall execution time. 

Algorithm Time-based approach 

1: read the DAG, the RG and associated attributes values ; 

2: sort tasks at each level by traversing the DAG in a top-down 

fashion ;  

3: k ← 1 ;  

4: while (k ≤ L) do 

5: for all tasks ti ∈ lk, compute r(ti)  

// assign task tk to the virtual machine r(ti) 

//that minimizes the execution time 

mintime[k, ti 

] ← r(ti); // mincost is a L × m matrix 

6: h ← k + 1 ;  

7: while (h ≤ L) do 

8: for all tasks ti ∈ lh, compute r(ti) using equation  

mintime[k, ti ] ← r(ti); 

9: h ← h + 1 

10: end while 

11: h ← k − 1 ; // compute r(ti) for all tasks that belong // to 

levels h < k 

12: while (h ≥ 1) do 

13: for all tasks ti ∈ lh, compute r(ti) using equation 

mintime[k, ti 

] ← r(ti); 

14: h ← h − 1 

15: end while 

16: k ← k + 1 

17: endwhile 

18: for each assignment, compute cost using equation; 

19: select the Pareto solutions among L solutions ; 
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In order to assess the quality of the solutions obtained by the 

approaches proposed in this chapter, we performed a series of 

simulations. The simulation scheme used consists of randomly 

generating cycle-free graphs of tasks representing the instance 

to be executed. For this, we consider five families of process 

models determined by the number of tasks that compose them, 

namely n ∈ {50, 100, 300, 600, 1000}. For each instance (the 

number of tasks is fixed), we define three families of process 

models called Small, Medium and Large which are denoted 

respectively by S, M and L. The latter are defined by 

associating a probability for the existence a precedence 

constraint between each pair of tasks ti and tj . These 

probabilities are ps = 0.2, pm = 0.4 and pl = 0.6 for families S, 

M and L respectively. The number of virtual machines is set to 

m = n/2. The other parameters of the model that we propose for 

resource allocation and task scheduling of a process model are 

generated randomly. 

 

Figure 1– The unfairness criterion for each family of 

instances with n = 50 gives better results than the other 

two. Therefore, we recommend users the use of the three 

strategies simultaneously and to retain those that provide 

the best results. 

4. CONCLUSIONS 
In this paper, we are interested in the problem of resource 

allocation and task scheduling of a business process. we have 

distinguished in these types of resources, namely virtual 

machines and human resources. This is justified by the fact that 

it is difficult, if not impossible, to automate all the tasks of a 

process given job. The fact that the number of human resources 

is limited requires management optimal of their queues. In 

addition, these resources may be required to perform other tasks 

(which do not necessarily belong to the process that interests 

us). In order to take into account these last two points, we 

respectively proposed an objective function of the overall 

execution time of an instance of a process (taking into account 

the fact that the number of human resources is limited) and the 

use of forecasting models to estimate the availability of the 

resources used. Additionally, a heuristic for estimating the 

availability of used resources is proposed. So, we have shown 

the importance of using a heuristic to predict the availability of 

especially human resources. 
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