
Accepted Manuscript

Title: An experimental case study on the relationship between
workload and resource consumption in a commercial web
server

Authors: Yongquan Yan, Ping Guo, Bin Cheng, Zhigao Zheng

PII: S1877-7503(17)30138-2
DOI: http://dx.doi.org/doi:10.1016/j.jocs.2017.05.019
Reference: JOCS 688

To appear in:

Received date: 6-2-2017
Revised date: 26-4-2017
Accepted date: 20-5-2017

Please cite this article as: Yongquan Yan, Ping Guo, Bin Cheng, Zhigao
Zheng, An experimental case study on the relationship between workload and
resource consumption in a commercial web server, Journal of Computational
Sciencehttp://dx.doi.org/10.1016/j.jocs.2017.05.019

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.jocs.2017.05.019
http://dx.doi.org/10.1016/j.jocs.2017.05.019


An experimental case study on the relationship between workload and resource consumption in 

a commercial web server 

Yongquan Yan1, Ping Guo2, Bin Cheng3, Zhigao Zheng4 

1School of Computer Science and Technology, Beijing Institute of Technology, 

Beijing 100081, China 
2 School of System Science, Beijing Normal University, 

Beijing 100875, China 
3North Automatic Control Technology Institute, 
Taiyuan 030006, China 
4School of Computer Science and Technology, Huazhong University of Science and Technology, 

Wuhan 430074, China 

 

Highlights 

 We give an experimental case study on the relationship between workload and resource 

consumption in a commercial web server. 

 The proposed method gives a way to tune the commercial web server in order to reduce the loss 

by software aging problems. 

 The proposed guide can predict resource consumption efficiently. 

 The submitted paper is an original paper and not submitted to other journals. 

Abstract 

Since software aging has been proposed for decades, resource consumption parameters and performance parameters 

have been used to identify whether running a commercial web server has been in aging state or failure state. However, 

the relationship between workload parameters and resource consumption parameters has not been analyzed and also 

sensitivity between resource consumption parameters and workload parameters has not been studied before. In this 

work, we give an experimental case study about resource consumption parameters and workload parameters in an 

Internet Information Services. Firstly, we use fitted resource consumption parameter to learn the relationship between 

workload parameters and resource consumption parameters through visual observation and calculation. Secondly, 

sensitivity analysis is used to find how resource consumption parameter changes when deleting one workload 

parameter at a time. Thirdly, the regression tree based on a risk estimate is used to forecast resource consumption. In 

the experiments, we see that almost all the parameters present nonlinear feature through visual observation. And we 

find that some workload parameters are redundant for fitting resource parameters by using sensitivity analysis.  Our 

proposed regression tree is better than artificial neural network by using mean absolute error. 

Keywords: software aging; pearson’s correlation coefficient; sensitivity analysis; commercial web server; resource 

consumption 

1. Introduction 

There is the message that business receipts are influenced by up to 9% of overall business revenues because of software 

application performance problems [1]. 32% of consumers will abandon Web sites, which are accessed slowly. Based on 

the analysis of end-users' acceptance of Enterprise Resource Planning systems, Nah et al. [2] pointed out that beliefs about 

the systems played a key role on the acceptance of Enterprise Resource Planning systems. 
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