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Abstract

We propose a traffic control algorithm to reduce the webserver workload. The overload of the webserver decreases by
using the suggested feedback control. We also build the webserver model using Timed Petri Net (TPN), and the performance

of the proposed algorithm is effectively evaluated.

1. Introduction

Generally, the web server in which client requests are
concentrated is not sufficiently robust for unexpected traffic
increments. Thus, certain systematical approaches for the
workload control have been studied. In [1], the system built the
general MIMO model. However, the system performance
undesirably depends on S/W parameters. In [2], the performance
of a webserver was described utilizing the classical feedback
control theory. All contents should be pre-processed and store
multiple copies differing in both of quality and size. In [3], the
bandwidth feedback algorithm and the fair bandwidth allocation
were presented. However, the approach should know about
traffic situations at the destination. In this paper, we propose an
overload protection algorithm that controls the webserver
workload by adopting the feedback control theory. We focus on
the relationship between the input and the output traffics of the
webserver. The performance of the proposed algorithm is
evaluated by building the TPN model which is tuned by
experimental results.

II. System Architecture

We present the system architecture of the webserver for
applying feedback control, depicted in Fig. 1. The architecture
generically consists of three basic functional modules, a server
process, a monitor, and a controlier. We assume that the system
is a single webserver with sufficient internal resources. The
server process performs elementary webserver functions. The
monitor and the controller are additional functional modules for
feedback control. The monitor senses both of the request rate R
and the throughput T, which are intrinsic feedback parameters.
The controller uses PI (Proportional-Integral) control to compute
the control input. The controller maintains the server workload

under the desired level. To reduce the workload, the number of
receiving requests are limited. If the workload increases over the
predefined value, the requests are automatically rejected.
Therefore, the controller effectively reduces the throughput.
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Fig 1. The system architecture of the webserver
TH. Timed Petri Nets Model

To simulate the proposed algorithm, we design a TPN
model [4] as shown in Fig. 2.

Fig 2. The TPN model of the webserver

The model is composed of eight places and six
transitions, as presented in Table 1. To evaluate the performance
of the server, we experiment with a benchmark program,
WebBench 4.1 [5]. The experiment is performed by requesting
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