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1. INTRODUCTION:


The complexity and variety of Web Server functions is increasing with new versions.  The monitoring of HTTP services would be important for the web administrator to improve the performance of the server. To enable such monitoring, normally all the service requests and responses are logged into a file system for subsequent analysis. At regular intervals, the administrator analyzes the various service requests and the corresponding error messages in the log file to discover any possible server malfunction. Any such discovery is intended to help the clients to get improved performance from this server. Apart from detecting server malfunctions, it will also be useful if selected functionalities of server are monitored. 


We conjecture that appropriate auralization of web server functions will improve the effectiveness of monitoring the web server by a web administrator. Our conjecture is based on the observation that sound signals are generated by an auralized web server as and when the events occur. Auralizations will also likely help the web administrator engage in multiple tasks near-simultaneously. 


The goal of the proposed research is to investigate how auralization of web severs functions will enhance the ability of a web administrator to monitor the web server and detect server malfunction. The research tasks include (a) designing and implementing a suitable auralization of a selected web server with the aid of JListen (a tool set for program auralization), (b) designing and conducting experiments to determine the effectiveness of auralization, and (c) analyzing the data gathered from the experiments to quantify the effectiveness of the web server auralization in enhancing the ability of a web administrator in monitoring web server.


The web server used in this experiment is Jigsaw [2], an open source Java-based web server. Jigsaw is compatible with the features of HTTP 1.1 [3]. 

2. Background of Work:


Auralization, or Sonification, is defined as the use of non-speech audio to convey information. Auralization of programs maps various events or points during program execution to sound signals. 


Auralization of programs allows the monitoring of program behavior in a way different from the tradition based on data output and analysis. Listen [1] is a tool to auralize programs in order to monitor and understand their behavior. The different programming constructs are mapped with a particular set of sound patterns. The mapping between events and sound patterns is specified in Listen Specification Language (LSL). The auralized programs when executed generate sound calls which enable the programmer or any user to monitor the program behavior. 


JListen is an open source tool to auralize Java programs. It is based on the idea of Listen/C. JListen is a distributed, versatile (easily configurable) and portable tool that allows auralization of programs written in Java. The architecture of JListen consists of three components: 

· Instrumentor

· Configuration Server

· Listener

The user specifies the Java programs that need to be auralized and  a set of event sound mappings. The program is instrumented with the aid of the instrumentor component. The instrumented program is registered with a central server component called Configuration Server. The Configuration Server maintains the details of registered auralized programs i.e., the list of event sound mappings. Users interested in listening to auralized programs must register with the Configuration Server. These registered users, or nodes, are known as Listeners. When an instrumented program is executed, it sends sound signals to the Configuration Server which in turn multicasts the sound signals to the registered Listeners for that particular program. 

The features of JListen components are briefly summarized below.

i) Instrumentor:


This component is used to instrument the Java program. It has the following features:

· Provides an interface to map events with sound patterns

· Provides an interface to register with Configuration Server
· The instrumented program will contain necessary Sound call libraries to communicate with Configuration Server. Thus, the instrumented program can be executed from a machine (environment) different as that of instrumentor

ii) Configuration Server:


This component acts as a central server for the instrumented program and Listener. The features include,

· An interface to view the registered listeners for a particular program and their status whether they are logged on or logged out

· It multicasts the events sent by the executing auralized program to a set of registered Listeners

· The Configuration Server holds the event and sound mapping information for a set of registered instrumented programs

iii) Listener:


This component aids in generation of musical output based on a set of events sent by the configuration server. Listener has the following features:

· An interface to register with a particular configuration server

· An interface to login or logout from the configuration server

· Provides a facility to register with a particular set of auralized programs

· Allows customization of event and sound mappings i.e., a different sound variable can be associated with an event, the listening status of an event can be switched on or off

· Provides a facility to record events of a program in a Musical Instrument Digital Interface (MIDI) file

· An interface to play the recorded events of a program

In JListen, the following constructs in a Java Program can be decorated with the aid of instrumentor. The auralization points could be

· Activity track for a method

· Data track for a variable

· Method call Entry and Exit 

· Method body begin and end with support for polymorphism

· Loop statements Entry and Exit

· Recursive method call

These aforementioned features will help the JListen user to auralize the important constructs in a Java program. 

3. Experiment Design:

i) Hypothesis:


Auralization of Web server will enable the administrator to effectively monitor and hence fine tune the web server.


For this, various features of a web server are considered as auralization points. The goal of the experiment would be to find out to which extent, auralized system helps the administrator.

ii) Application Used:


The web server being used for the experiment is Jigsaw, an open source Java-based web server. Jigsaw is built according to the specification of HTTP 1.1. Since it is developed in Java, it can be auralized in a relatively straightforwardly manner with JListen. Further, the auralized system is portable across different operating systems. Jigsaw also has some unique features apart from its functionalities conforming to HTTP 1.1. Features such as indexing help to fine tune the web server according to the incoming requests.

iii) Auralization Points:


The experiment includes auralization of the following features of Jigsaw in various modules.

· Request and Response Handling

· Methods  such as GET, POST, HEAD

· Status Code Definitions

· Indexers, Filters

1) Request and Response Handling:


Auralization can be done for the Header fields such as 

i. From

ii. If Modified Since

iii. If None

iv. If Range

v. User Agent

vi. Authorization

vii. Location

2) Methods such as GET, POST, HEAD


Whenever methods such as GET, POST, HEAD based message requests are auralized, the administrator can identify the frequency of calls to these methods.

3) Status Code Definitions:

Status codes can be auralized according to the requirements for the administrator to monitor the web server.

i. Informational

ii. Successful Status

iii. Redirection Status

iv. Client Error

v. Server Error

4) Indexers and Filters:



Indexer is a special feature in Jigsaw which helps the automatic configuration of resources in accordance with the file type or extensions.


Filters are used to modify the resources. For example, gzip filter is used to send the entity to the user in a compressed format. The entity is stored in the web server in uncompressed format, but when sent to the user, it is compressed.


Auralization of filters would help identify the type of requests from the user.
iv) Experiment Procedure:


The effect of auralization can be tested by comparing the function of the auralized web server with ordinary web server. The subjects are the person who has knowledge about networks and web server. To get better results, web administrators are also considered. Each subject will be monitoring both the versions of web server. A questionnaire will be given to the subject to get the feedback of effectiveness of auralized web server. Few examples include, 

· Frequent occurrence of if-modified-since request field will generate sound calls which will enable the administrator to make a decision about caching a particular web page. 
· Frequent occurrence of Page Not Found status code response may indicate that a particular page’s link is present in the pages of web site, but the page is not present now.
v) Data Analysis:


The ratings given by the subjects about auralized and ordinary web server will be compared. The conclusion about effectiveness of auralized system will be derived from those ratings.
4. Tasks Completed

	S. No
	Tasks

	1
	Preparation of Jigsaw for experimentation

	2
	Proper implementation of atrack in Jlisten

	3
	Recursive function call auralization

	4
	Auralization of methods with support for polymorphism

	5
	Identification of Auralization Points according to HTTP 1.1 and Jigsaw Server

	6
	Creation of MIDI files for the recorded programs


5. Plan of Work:

	S. No
	Tasks
	Deadline

	1
	Updating JListen with all the following features required for experimentation

1.Loop body auralization

   For_body_begin,

   For_body_end,

   while_body_begin, 

   while_body_end, 

   if_body_begin, 

   if_body_end

2. Parameterized auralization

3. Exceptions

4. Static Blocks
	22-03-2004

	2
	Auralization of Web Server
	07-04-2004

	3
	Conducting experiments with the auralized system. 
	20-04-2004

	4
	Submission of report.
	30-04-2004
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