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Abstract: The new energy industry development is affected by many factors. Among them, the resources utilization ratio is a major reason for the low productivity of 
enterprises. As the core problem of cloud computing, the resource allocation problem has been widely concerned by the people, and the resource allocation problem of the 
new energy industry as the key to energy innovation and transformation should be more paid attention to. In multi-resource cloud computing scenarios, requests made by 
users often involve multiple types of resources. Traditional resource allocation algorithms have a single optimization object, typically time efficiency. In order to achieve 
cluster load balancing, utilization of system resources and improvement of system work efficiency, this paper proposes a new cloud computing allocation algorithm based 
on improved ant colony algorithm. According to the limit conditions of cloud computing environment and computing resources, this paper finds the shortest response time of 
all resource nodes and gets a set of best available nodes. This method can meet the quality requirements of cloud computing, and the task completion time of the improved 
algorithm is shorter, the number of algorithm iterations is less, and the load balancing effect is better. Through MATLAB simulation experiments, the effectiveness of the 
proposed method is verified. 
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1 INTRODUCTION 
 
In the context of global energy cooperation and energy 

structure transformation, with the continuous development 
of science and technology, the data of the new energy 
industry grows in a massive way, which arises at the 
historic moment in order to cope with the massive data 
processing and cloud computing. In order to efficiently 
handle multiple tasks proposed by multiple users in the 
cloud computing scenario, efficient resource allocation 
algorithms are essential [1, 2]. A core problem in cloud 
computing is load balancing, and Load balancing is defined 
as assigning tasks equally to individual resource point in a 
cloud computing system. So it is very important to design 
an efficient and reasonable resource allocation algorithm. 
Excellent resource allocation algorithm can provide 
multiple users to handle computing tasks faster under the 
same resource conditions, provide a good use experience, 
and have a high economic value. 

Cloud computing refers to the supercomputing model 
connected through the Internet, including related 
technologies of distributed processing, parallel processing, 
Web2.0 and grid computing, or commercial 
implementation of these computer science concepts. Cloud 
computing is a new type of shared infrastructure that 
connects huge pools of systems to provide users with a 
variety of storage and computing resources over the 
Internet in the form of carriers and customers [3]. 
Computational resource allocation is an important 
component of cloud computing technology. Its efficiency 
directly affects the performance of the entire cloud 
computing environment [4, 5]. Due to the unique nature of 
cloud computing, the original resource allocation and 
scheduling algorithms for grid computing are no longer 
available. Working effectively in this environment, the 
improved Ant colony optimization allocation algorithm 
proposed in this paper comprehensively considers a series 
of characteristics of cloud computing, in order to 
efficiently allocate appropriate computing resources for 
user operations in this environment. 
 

2 PROBLEM DESCRIPTION 
 
Cloud computing evolves from grid computing and 

uses grid computing as its backbone and basic structure. It 
can be said that cloud computing is a more advanced form 
of grid computing. But there is a huge gap between the two 
in reality. The difference can be found in the literature [6]. 
Cloud computing provides more abstract resources and 
services. These resources and services can be divided into 
three levels, namely Software as a Service and Platform as 
a Service (Platform as a Service) and Facilities as a Service 
[7, 8]. 

One of the operational goals of the cloud computing 
environment is to use computing power as a service for 
users to purchase. Enterprises and individual users no 
longer need to invest in expensive hardware acquisition 
costs, only need to buy or lease computing power through 
the Internet, take their own computer as the entrance; 
everything is connected to the cloud computing 
environment through the Internet, and the acquisition of 
computing power is completed. However, this also 
indicates that the scale of cloud computing will be very 
large, and the exclusive resource allocation mode different 
from the grid, the entire cloud domain. The resources in the 
middle will be shared by all users at the same time to ensure 
that the delay-sensitive jobs will run well on the cloud. This 
means that the user's jobs in the cloud will be divided into 
processes or even thread-level levels. Therefore, cloud 
computing has stringent requirements for computing 
resource allocation algorithms. The computational 
resource allocation algorithm that this paper focuses on is 
to maximize the efficiency of the cloud computing 
environment by allocating the most appropriate computing 
resources to storage nodes.  
 
3 RESOURCE ALLOCATION METHOD 
3.1 Computing Resource Allocation Process 

 
Referring to the cloud computing framework proposed 

by Map/Reduce [8, 9], each cell in the cloud environment 
consists of a single master job scheduling node and a slave 
task allocation node in each node cluster under the control 
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of the cell. The master node is responsible for scheduling 
all tasks that constitute a job, and the data resources of 
these tasks are distributed in different slave sections [10]. 
In the user image fragmentation of point storage resources, 
the master node monitors their execution, re-executes 
failed tasks, or does error handling. After the slave node is 
only responsible for the task assigned by the master node 
and receives the assignment from the master node, the 
slave node starts to find suitable computing nodes for its 
subordinate storage nodes [11]. First, the slave node is 
responsible for the task assigned by the master node. The 
computing resource margin of the node is detected. If the 
remaining computing resources are sufficient to satisfy the 
user's job submission, the computing resources of the node 
will be allocated first. If the resources have been exhausted 
or insufficient to meet the minimum computing resources 
promised to the user, the search for other suitable 
computing resources in the cloud environment will begin. 
The improved Ant colony allocation algorithm introduced 
in this paper will search within a certain range in order to 
reduce the network overhead [12]. If there is still no 
suitable resource, the user data mirror fragments in the 
cluster will be removed from the main job scheduling node. 

 
3.2 Evaluation Condition of Calculating Resource's Merits 

and Demerits 
 

Consider the node domain as an undirected graph G(V, 
E), where V is the set of all nodes in region Area, and E is 
the set of networks connecting the nodes. Find the 
appropriate compute node, that is, find an optimal path in 
E. The metrics can consider the following factors: 

(1) Estimated execution time: time_cost(e), which 
refers to the estimated time taken by the computing 
resource at the end of path e to process the operation. 

(2) Network bandwidth: bandwith(e) refers to the 
maximum bandwidth of the network provided by path e. 

(3) Network delay: delay(e), which refers to the 
maximum network delay generated by path e Resource 
selection constraint function: 
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The process of selecting resources and paths is to 

find the path and resources of the res(e) that satisfy 
the constraint (2) as much as possible. A, B, and C are 
the weights of the three constraints; TL, EL, and DL 
are the boundary constraints. Different cloud 
computing environments may have different values. 

 
3.3 Predict the Execution Speed of Each Task by 

Computing Resources 
 

Heterogeneity is a very important feature in the whole 
cloud environment. That is to say, the structure, hardware 

and software environment, capacity and throughput of each 
node will be different. At the same time, the network 
situation is more complex, and the load of any line at any 
time will be unpredictable, because the network bandwidth 
in cloud computing environment is much larger than that 
in other environments. The traditional grid environment 
has low bandwidth, and the network situation will change 
dramatically and unpredictably. Therefore, it will be very 
difficult to calculate the execution speed of the nodes. 
However, in cloud computing, assigning tasks to the most 
efficient and least expensive computing resources will 
greatly improve the overall performance. In view of the 
heterogeneous and changing characteristics of cloud 
computing, through the prediction algorithm in document 
[8], a prediction model is designed to estimate the next task 
execution speed by accumulating historical values. The 
model predicts the efficiency and time of each node to 
complete the next task separately. It is hoped that no matter 
how much computing resources are loaded a relatively 
accurate prediction can be obtained by this model. Since 
the current load level of each computing node is known and 
the average load level at the last job completion can be 
consulted, we use the following models to predict the 
execution speed: 
 

        11 1 1a a akk k k
m m m

k

a
EV k EV k RV k

a
       (3) 

 

where ( )ak
mEV k  is the kth predicted execution speed of the 

m-th computing resource, the unit can be MIPS, which is 

the system load degree at the kth prediction, ( )ak
mRV k  

refers to the m-th actual kth execution speed, and ρ is an 
adjustment. The parameter is used to adjust the proportion 
of the empirical value and the predicted value in different 
cloud environments to optimize the prediction of the 
model. On each computing node, the node itself will record 
the completion of the job each time a job is completed. The 
actual speed is combined with the last prediction results to 
estimate the possible execution speed of the next job. At 
the same time, the system load is recorded together. This is 
an important parameter; generally, there are several 
quantitative indicators, such as the actual usage of the 
CPU, the number of jobs or the number of threads [13]. 

 
3.4 Use Improved Ant Colony Algorithm to Find the Most 

Suitable Computing Resources  
 

Because in the cloud computing environment the 
specific situation of the resource is unknown and the 
network does not have a fixed topology, the structure and 
resource distribution of the entire cloud environment is 
unpredictable and its actual situation is unforeseeable too. 
In this case, the location of the computing resource and 
quality is unknown to data nodes [14]. 

Using the improved Ant colony algorithm, it is 
possible to find computing resources in an unknown 
network topology and select the most appropriate one or 
several assignments to the user until the user requirements 
are met. When the search starts, the slave node issues a 
query message. It plays the role of ant in the improved Ant 
colony algorithm [15]. All ants follow the pheromone node 
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with high probability, and the pheromone with less node 
probability chooses the next hop node and leaves the 
pheromone on the passing path node. 

(1) Setting for the next hop selector 
In the initial state, each link pheromone content in the 

grid structure is the same. 
Setting: d time, the probability of each node in next 

hop is calculated under the ant following formula of the 
node: 
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where ( )in d  is the time d, the forward ant i observes the 

pheromone intensity of j nodes on the node, k
ijp  is the 

probability that the ant chooses j points at i o'clock, 
( )avid k is the avoidance list of ant k, and 

( )

( )
ij

qij
ij

Cdekat e
L

Bbandwith e
  is from i nodes to j-node line 

quality, α, β and γ is the relative weight of the pheromone, 
line quality and computing power predictions. 

In order to prevent the result from converging too 
quickly on the local optimal solution, the random 
coefficients  0 1q , and  0 0 1q , are set. These two 

values and formulas are used to control the probability that 
the ant directly selects the pheromone-line quality ratio to 
the largest adjacent node. 

(2) Pheromone update 
In order to reflect the change of pheromone in time, 

use the local update strategy to modify the pheromone 
strength on the node. All nodes with non-zero pheromone 
are updated with time as follows: 
 

( 1) ( )ij ijt t               (6) 

 
If the node generates or receives a backward ant within 

the waiting time period of this update, it is updated 
according to the following formula: 
 

1
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( )ij ij
ij

t t D
res e

       


        (7) 

 

wherein, constant ρ is the residual coefficient of the 
pheromone, ( 1)ij t   means that the pheromone intensity 

on the j nodes is seen from the node i at time t + 1, and 
when the value is less than a small value of m, ij  is zeroed 

so that the ant can converge faster. Go to the path with the 
appropriate resources, and expand the pheromone strength 
of the nodes on the path with the appropriate resources 
according to its resource constraint function. D is the effect 
expansion coefficient [16, 17]. 
 
4 ALGORITHM SIMULATION 
 

MATLAB software is used to simulate the running 
environment of cloud computing to randomly generate 
resource parameters of network nodes and network nodes 
to achieve the purpose of real simulation of network 
environment. Check the operation of the algorithm in this 
special network environment, in order to build a 
comparatively realistic cloud environment locally through 
the settings [18]. In the external environment it is the same, 
through the adjustment of parameters to detect the 
performance of this algorithm. 

Among them, the setting of the algorithm is shown in 
Tab. 1. 

 
Table 1 Algorithm parameter settings 

Parameter Value 
Number of nodes 100 
Maximum algebra 20 

Ant number 60 
α 1 
β 5 
ρ 0.1 
Q 100 

Cpumax 8 
Fixcpu 5 

 
Simulation results: Fig. 1 shows that there are 100 

randomly generated network nodes in the network. The 
parameters of the network nodes are assumed to be based 
on the CPU of each node, and can also be set to memory, 
CPU usage, network bandwidth, and so on. Fig. 1 shows 
that 40% of the nodes are searched for when the defined 
number of programs is terminated, and roughly converge 
in the 8th generation.  
 

 
Figure 1 finds that 40% of the nodes reach the maximum algebra stop 

 
Fig. 2 shows that 40% of the nodes are searched for a 

stop. As can be seen from the figure, the search for 3 
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generations has reached the requirement. Comparing 1 and 
2, the right resource should be found in the network 
environment as the fastest priority, so the situation in Fig. 
2 should be used, so that the resources that meet the needs 
can be quickly found and distributed to the corresponding 
nodes for processing. 
 

 
Figure 2 Searched 40% of the nodes searched to stop 

 
5 CONCLUSION 
 

The energy structure in the world is changing. The 
development of new energy industry is an inevitable trend 
of the world energy development, but also a necessary 
condition for China to comprehensively deepen the reform 
in the energy field, and then realize the economic 
transformation [19, 20]. In terms of operating costs, cloud 
computing has lower requirements for the network 
environment than the grid environment, and the service 
content such as SAAS, PAAS and IAAS provides higher 
requirements than the grid to the infrastructure, so it is a 
good resource scheduling The algorithm is especially 
important. This paper has made a series of improvements 
to the ant colony algorithm. Then MATLAB simulation 
experiments are carried out. The experimental results show 
that the task completion time is shorter, and the 
improvement is more effective when the number of tasks 
is large, indicating that the improved algorithm is more 
suitable for large-scale resource allocation problems. The 
improved Ant colony resource allocation algorithm 
introduced in this paper can dynamically search and 
allocate computing resources for users' operations 
according to the large-scale, sharing and dynamic 
characteristics of the cloud environment. From the 
simulation results, it can be seen that the optimization 
algorithm can effectively complete the search and 
allocation of computing resources in the cloud computing 
environment. It has important practical and theoretical 
significance which can optimize the allocation of factors, 
improve productivity and promote industrial development. 
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