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Abstract 

In this paper, a data transmission model is proposed to simulate the way of 

transmitting resource status information in IaaS cloud computing platforms. An adaptive 

periodic push strategy is also proposed to improve the performance of the data 

transmission model. The time interval in the adaptive periodic push strategy is 

dynamically updated by considering the change degree of resource status information. A 

series of experiments are conducted on a cloud computing testbed and experimental 

results show that the adaptive periodic push strategy performs better than previous data 

transmission strategies in terms of the number of data transmissions and data coherence. 
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1. Introduction 

With the continuous development and mature of cloud computing technology, more 

and more enterprises choose to deploy their applications on cloud computing platforms in 

order to improve the hardware resource utilization and reduce IT operation costs [1]. 

Virtual machines are core components of cloud computing platforms and applications are 

deployed in virtual machines [2]. Once virtual machines are abnormal, applications will 

fail to run normally [3]. Resource monitoring can help system administrators to determine 

whether virtual machines are abnormal or not [4]. Data transmission is an important part 

in resource monitoring. It is responsible for transmitting resource status information in 

cloud computing platforms. 

A data transmission model is proposed for IaaS cloud computing platforms in this 

paper. An adaptive periodic push strategy is also proposed, which dynamically updates 

the time interval by taking the change degree of resource status information into 

consideration. A series of experiments are conducted on a cloud computing testbed and 

experimental results show that the adaptive periodic push strategy performs better than 

previous data transmission strategies in terms of the number of data transmissions and 

data coherence. 

The remainder of this paper is organized as follows. Section 2 briefly reviews existing 

data transmission strategies. Section 3 shows a data transmission model for IaaS cloud 

computing platforms. Section 4 presents an adaptive periodic push strategy. Performance 

evaluation is described in Section 5. Finally, conclusions are drawn in Section 6. 

 

2. Related Work 

In large scale distributed networks, there are two basic strategies that are used to 

transmit data between nodes, which are the push strategy and the pull strategy, 

respectively.
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Existing resource monitoring systems also adopt these two basic strategies to transmit 

resource status information. For example, the Ganglia open source software uses the push 

strategy to perform data transmission [5]. The Nagios open source software adopts the 

pull strategy to collect the host and network information of each physical node [6].  
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Figure 1. Push Strategy 

Figure 1 shows the push strategy. The initiator is the monitored node that pushes 

resource status information to the monitoring node [7]. There are two different push 

strategies, which are the periodic push strategy and event-driven push strategy. For the 

periodic push strategy, monitored nodes periodically push their resource status 

information to the monitoring node after a time interval. For the event-driven push 

strategy, monitored nodes push their resource status information when the change degree 

of resource status information is larger than a predefined threshold. If the time interval or 

the threshold is too large, the communication overhead will be reduced, but important 

resource status information will be lost. If the time interval or the threshold is too small, 

detailed resource status information will be obtained, but the communication overhead 

will be increased. Therefore, the time interval has a significant influence on the 

performance of the periodic push strategy and the threshold has a significant influence on 

the performance of the event-driven push strategy. 
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Figure 2. Pull Strategy 

Figure 2 shows the pull strategy. The initiator is the monitoring node and it sends 

requests for obtaining resource status information to monitored nodes and then monitored 

nodes send resource status information to the monitoring node after receiving the request 

[8]. There are two pull strategies, which are the periodic pull strategy and the event-driven 

pull strategy. For the periodic pull strategy, the monitoring node periodically sends the 

requests to monitored nodes after a time interval and then monitored nodes send resource 

status information to the monitoring node. For the event-driven pull strategy, the 

monitoring node sends requests when the change degree of resource status information is 

larger than a threshold and then monitored nodes send their resource status information to 

the monitoring node. If the time interval or the threshold is too large, the communication 
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overhead will be low, but important resource status information will miss. If the time 

interval or the threshold is too small, detailed resource status information will be obtained, 

but the communication overhead will be increased. 

In order to reduce the communication overhead and improve the data coherence, a 

number of data transmission strategies have been proposed. Chung et al. proposed a time-

sensitive mechanism (TSM) to transmit resource status information [9]. The TSM is an 

periodic push strategy. In the TSM, monitored nodes push resource status information to 

the monitoring node after a time interval. There are two kinds of time interval, which are 

the regular time interval and the dynamic time interval. The regular time interval is 

initialized with a constant value according to the system requirements. However, if the 

regular time interval is too small, the communication overhead will be increased. If it is 

too large, important resource status information will be lost and data coherence will be 

very low. In order to avoid these problems, a dynamic time interval is designed to replace 

the regular time interval. The dynamic time interval is dynamically updated to the average 

of time intervals between resource status information changes and the dynamic time 

interval shows higher data coherence than the regular time interval. Once the resource 

status information changes, the dynamic time interval will be updated. In the network 

environments, resource status information changes frequently. In this case, the dynamic 

time interval will be updated frequently and it will consume massive computing resource. 

Sundaresan et al. proposed an adaptive polling strategy (APS) to transmit resource 

status information between the monitored node and the monitoring node [10, 11]. In the 

APS, the monitoring node periodically sends the request for obtaining resource status 

information to the monitored node after a time interval and then the monitored node sends 

its resource status information to the monitoring node after receiving the request. The 

time interval is initialized with an appropriate value t and it can be dynamically adjusted 

by using a damping factor d. If the received resource status information is significantly 

different from the resource status information that is currently maintained by the 

monitoring node, the time interval is decreased to t*(1-d). If there is not any significant 

difference, the time interval will be increased to t*(1+d). However, the damping factor d 

is a constant value. Therefore, the time interval cannot be dynamically adjusted with the 

change degree of resource status information. 

 

3. Data Transmission Model 

In the pull strategy, the monitoring node first sends requests for obtaining resource 

status information to monitored nodes and then monitored nodes send resource status 

information to the monitoring node after receiving the request. There are a large number 

of monitored virtual machines deployed in a cloud computing platform. If the pull 

strategy is used in the cloud computing platform to transmit resource status information, 

the monitoring node has to send a large number of requests to monitored virtual machines. 

It will not only increase the network burden of the cloud computing platform, but also 

consume massive computing resource of the monitoring node. Therefore, the pull strategy 

is not suitable for transmitting resource status information in the cloud computing 

platform. The push strategy often runs on monitored nodes and can be aware of the 

change of resource status information of monitored nodes. Moreover, it does not incur 

high communication overhead such as sending massive requests for obtaining resource 

status information of monitored nodes. Therefore, this paper uses the push strategy as the 

basic data transmission strategy to transmit resource status information of monitored 

virtual machines in the cloud computing platform and designs a data transmission model 

based on the push strategy for cloud computing platforms as shown in Figure 3. 
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Figure 3. Data Transmission Model 

4. Adaptive Periodic Push Strategy 

In traditional periodic push strategies, the time interval is a constant. The monitored 

node sends resource status information to the monitoring node after a time interval. If the 

resource status information changes infrequently and slightly, a short time interval will 

send massive useless resource status information and increase the communication 

overhead. If the resource status information changes frequently and greatly, a long time 

interval will miss important resource status information and lower the data coherence. In 

order to achieve a better trade off between the communication overhead and the data 

coherence, a periodic push strategy called TSM was proposed. In the TSM, the time 

interval can be dynamically updated as the average of time intervals between resource 

status information changes. Therefore, TSM can describe the change frequency of the 

resource status information. However, the dynamic time interval in the TSM does not 

consider the change degree of the resource status information. 

In order to address the problem that dynamic time intervals in existing periodic push 

strategies do not consider the change degree of the resource status information, this paper 

proposes an adaptive periodic push strategy for transmitting resource status information in 

cloud computing platforms. The proposed adaptive periodic push strategy is called APPS 

and its dynamic time interval considers the change degree of resource status information. 

In the APPS strategy, a constant denoted as min_variation is defined to determine 

whether the resource status information of the monitored virtual machine changes 

significantly or not. 

During the dynamic time interval, if the resource status information of the monitored 

virtual machine changes and the change degree is larger than min_variation, the dynamic 

time interval (DTI) will be updated as 

  
 

1
A B

D T I D T I
m a x A , B

 
   

 
 

                                                                                              (1) 

where A is the value of the resource status information after change and B is the value of 

the resource status information before change. 

When the timer expires, the monitored virtual machine sends resource status 

information to the monitoring node. If the change degree of the resource status 

information is less than min_variation, the dynamic time interval (DTI) will be updated as 

  
1

1
C P
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                                                                                                      (2) 

where C is the value of current resource status information of the monitored virtual 

machine and P is the value of the resource status information that is sent last time. 

Figure 4 shows the algorithm pseudo-code of the proposed APPS strategy. 
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A lg o r ith m : A d a p tiv e  P e r io d ic  P u s h  S tr a te g y

I n p u t :     m in _ v a r ia tio n ;  N  =  0 ;  T c  p re s e n ts  th e  c u rre n t t im e ;

O u tp u t :  N o n e

1 :  P u s h  c u rre n t re s o u rc e  s ta tu s  in fo rm a tio n ;

2 :  T im e r  =  ∞ ;

3 :  T 0  =  T c ;

4 :  W H I L E (T R U E )

5 : I F  T h e  T im e r  e x p ire s

6 : P u s h  c u rre n t re s o u rc e  s ta tu s  in fo rm a tio n ;

7 : I F  |C -P |  <  m in _ v a r ia tio n

8 : c a lc u la te  th e  n e w  D T I  u s in g  th e  e q u a tio n  (2 ) ;

9 : E N D I F

1 0 : R e s e t T im e r  to  D T I ;

1 1 : E N D I F

1 2 : I F  T h e  re s o u rc e  s ta tu s  in fo rm a tio n  c h a n g e s

1 3 : I F  N  =  0

1 4 : P u s h  c u rre n t re s o u rc e  s ta tu s  in fo rm a tio n ;

1 5 : D T I  =  T c  –  T 0 ;

1 6 : N  =  N  +  1 ;

1 7 : R e s e t T im e r  to  D T I ;

1 8 : E L S E  I F  |A -B |  >  m in _ v a r ia tio n

1 9 : c a lc u la te  th e  n e w  D T I  u s in g  th e  e q u a tio n  (1 ) ;

2 0 : E N D I F

2 1 : E N D I F

2 2 :E N D W H I L E
 

Figure 4. Algorithm Pseudo-Code of Adaptive Periodic Push Strategy 

In existing periodic push strategies, only the TSM considers the change frequency of 

the resource status information during the time interval. However, the TSM still has two 

apparent defects. First, once the resource status information changes, the TSM will update 

the dynamic time interval. If the resource status information changes frequently, but 

slightly, the TSM will spend a lot of time and computing resource to update the dynamic 

time interval. Second, the dynamic time interval in the TSM does not consider the change 

degree of the resource status information. As shown in Figure 4, the APPS strategy uses 

the equation (1) to update the dynamic time interval only when the change degree of 

resource status information is larger than min_variation. It effectively reduces 

unnecessary operations for updating the dynamic time interval. Moreover, the dynamic 

time interval in the APPS strategy considers the change degree of the resource status 

information. The larger the change degree of the resource status information is, the shorter 

the dynamic time interval will be. Therefore, the proposed APPS strategy effectively 

addresses two defects in the TSM, as well as keeps a high data coherence and reduces the 

communication overhead. 

 

5. Performance Evaluation 

In order to assess the performance of the proposed APPS strategy, a series of 

experiments are conducted on a private cloud computing platform. The private cloud 

computing platform consists of two physical nodes, which are a cloud controller and a 

compute node, respectively. The private cloud computing platform is built by using the 

Xen [12] and OpenStack open source software [13]. Only one privileged domain runs on 

the cloud controller, while one privileged domain and three monitored virtual machines 

run on the compute node.  

In order to make the resource status information of monitored virtual machines change 

dynamically, the RUBis distributed online service benchmark is deployed in each 

monitored virtual machine [14]. In order to simplify the experiment complexity, only the 

CPU utilization is selected to represent the resource status information of monitored 

virtual machines. 
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An excellent data transmission strategy should have both the low communication 

overhead and high data coherence. In order to evaluate the effectiveness of the proposed 

APPS strategy, the number of data transmissions and the data coherence are selected to be 

evaluation metrics. The number of data transmissions is calculated as the sum of the 

number of push operations and the number of pull operations. The data coherence is 

calculated as 

  
    

2

1

n

i

C i R i

c o h
n







                                                                                                    (3) 

where  C i  is a point on the graph of the actual measurements and  R i  is a point on the 

graph of the collected measurements.  

The proposed APPS strategy was compared to the APS and TSM strategies. The 

constant denoted as min_variation is set to 5%. 
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Figure 5. The Number of Data Transmissions 

0

2

4

6

8

10

12

APS TSM APPS

D
at

a 
co

h
er

en
ce

(%
)

 

Figure 6. Data Coherence 

Figure 5 and Figure 6 shows experimental results of different data transmission 

strategies in terms of the number of data transmissions and data coherence. The APS 

strategy is a pull strategy and its dynamic time interval only depends on the damping 

factor that is a constant. The TSM strategy is a push strategy and its dynamic time interval 

is dynamically updated as the average of time intervals between the resource status 

information changes. Therefore, the dynamic time intervals in the APS and TSM 

strategies cannot be aware of the change degree of resource status information and they 

may be too small or too large. Our proposed APPS strategy is a push strategy and its time 

interval is dynamically updated by considering the change degree of resource status 

information. The dynamic time interval in the proposed APPS strategy will not be too 

small or too large. Therefore, our proposed APPS strategy is better than other two data 

transmission strategies in terms of the number of data transmissions and data coherence.   
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6. Conclusions 

A data transmission model that transmits resource status information for cloud 

computing platforms is proposed in this paper. In order to reduce the communication 

overhead and improve the data coherence, an adaptive periodic push strategy is also 

proposed. The time interval in the adaptive periodic push strategy is dynamically updated 

by considering the change degree of resource status information and then the time interval 

will not be too small or too large. A series of experiments have been conducted on a 

private cloud computing platform that is built by using the Xen and OpenStack open 

source software. Experimental results show that the adaptive periodic push strategy is 

better than the adaptive polling strategy and the time-sensitive mechanism in terms of the 

number of data transmissions and the data coherence. 
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