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- Abstract - 
We describe a unique approach to improving the performance of a Web clipping portal by 
exploiting inherent parallelism in the syntax of widely used markup languages, and by employing 
a parallel computing platform as an in-line proxy between the handheld mobile device and a Web 
server on the Internet.  

 
1. INTRODUCTION 
 

Web content is now an indispensable tool for 
businesses and individuals alike. There is an even 
greater potential benefit for mobile Internet access via 
handheld cellular communications devices, if only 
some seemingly insurmountable technical difficulties 
could be overcome. Users conditioned to accessing 
the Web from powerful computers, over high-speed 
Internet connections, often expect to view a tiny Web 
page on their cellular telephones or their personal 
digital assistants. This level of service is not possible 
with today’s technology, nor is it likely to be 
available soon. How can mobile Internet users access 
Web content from a handheld device and get adequate 
service? 

Generalized in-stream solutions are most often 
proposed as a separate computer system, called a 
gateway, portal, proxy system, or clipping server. 
Application-specific processes, such as OreOs [1], run 
on an in-stream proxy server. Other examples are 
Mowgli [2], Pythia [3], Glomop [4], Digestor [5], 
MOWSER [6], eNetwork [7], Power Browser [8], and 
others [9], [10] and [11]. 

We discovered one proxy server approach that other 
researchers seemed to have missed: HTML is used to 
describe Web server content, while other markup 
languages (WML and HDML, e.g.) describe how to 
display similar data on a handheld device. If HTML 
and other markup languages have a tree-like syntax 
structure, and converting one language into another 
can be done on one branch independently of each of 
the others, then there is parallelism that can be 
exploited in this process. We propose the use of a 
parallel computing architecture as a proxy server, and 
a modular parallel software architecture for the 
process. Such a cluster server should outperform the 
equivalent single-system server by performing several 

conversions simultaneously. The cost, of course, is 
the networking overhead. Each branch of an incoming 
HTML structure must be sent to an available worker 
node for independent conversion, and sent again to a 
joiner node for assembly into the outgoing markup 
language format.   

 

2. EXPERIMENTAL APPROACH 
 

Figure 1 shows our clipping server in relation to 
support systems on the network. We employ Apache 
as a local Web server [12]. An external performance 
monitor gives the researcher at-a-glance information 
about network resource utilization levels, and a suite 
of client software processes exercise the system in 
either a single-query, or a query stream mode. We 
also have the ability to control both the statistical 
distribution and the inter-arrival rate of the query 
stream [13]. 

 

 

 

Clipping server software is designed with the parallel 
hardware system in mind. If an incoming HTML 
packet arrives, gets disassembled into its component 
parts for conversion, then reassembled before passing 
the result along to a handheld device, the software 
architecture in Figure 2 may be used. 



 

Our software allows for multiple slave processes on 
each worker node, which may be adjusted during 
performance measurements to determine the benefit 
from an adaptive system, which would change the 
number dynamically in response to varying loads. 
Resource utilization data are collected at each node by 
the sampler processes and sent to the monitor process, 
which keeps a summary in a local table. The main 
process selects a free slave on the least-busy worker 
node per the Global State Table.  
 

3. EXPERIMENTAL RESULTS 
 

Figure 3 is a plot of system performance in the 
cluster’s various configurations: added processing 
power is balanced by added system overhead. We 
developed a methodology allowing us to write 
software for a single system, while hiding the 
sophistications of a cluster server environment inside 
our MSI (Manifold Server Interface), an application 
program interface [14]. This gave us a fair and 
comparable single-node value. 

 

 

 

A cursory examination of this plot might prove the 5-
node configuration as optimal, but the gradual descent 
of the final points suggests that the response times are 
headed lower still. This leads us to suspect that a 
larger cluster may reveal even better scalability than 
that of our test bed. 

 

4. CONCLUSIONS 
 

Our objective was to draw attention to inherent 
parallelism in the syntactical structure of popular 
markup languages, like HTML, WML and HDML. 
Our data show that the distributed system version of 
our clipping server outperformed the single system 
version in most cases; we suspect network loading 
was a limiting factor in the cases where it did not. 
Future researchers may want to expand the 
capabilities of their test bed to extend beyond the 
optimal point of scalability. They may also want to 
consider some form of data compression to reduce the 
network saturation at higher loads, or perhaps 
consider a faster external network.  
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