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ABSTRACT

This project aims at developing a viable web-browsing system for low-end systems. The
solution is to be applied to information kiosks and networked public computers. The
system is capable of providing text-based web browsing to low-end computer systems
connected in a network. The system behaviorally models the popular text-based web-
browser lynx. It is capable of supporting all functionality that a text-based hypertext
system is expected to support. The system consists of two modules — the iBOS client, that
resides at each client machine, and the iBOS proxy server that resides at a server machine
of the network. The system also implements filtering and caching at the proxy server as
well as the client. The system is designed to be low on requirements in terms of memory
and disk storage. The system uses the Linux kernel (2.4/2.6), while the web-browser
works as a shell to the operating system. The software is completely open in that the
source codes (C++ and Java) are the actual deliverables of the project. Like any other
project, this project too exhibits a number of constraints including the inability to process
web-page scripts and support cookies or sessions. Finally, the system is supposed to be

used as an operating system solution for public computers and kiosks.
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1.1 INTRODUCTION

The operating system is an integral part of any computer system. Broadly speaking, it
provides a user-interface, manages the system’s resources, and provides an environment
in which other programs can run. Owing to the growing use of the Internet, most
operating systems now include a host of services that help users surf the web. However,
the operating systems are meant to be general in nature. They are designed so as to
provide a whole lot of services for different purposes. This renders them unsuitable for
computers dedicated to specific applications such as browsing the Internet. They are
simply too cluttered up with programs that are often of no use to an Internet-user. This
makes the operating system too heavy. The following project is an endeavor to develop
an Internet browser that requires no separate operating system. The idea is to integrate all
necessary operating system features in the browser itself, so that it runs on a standalone
computer without any additional overheads. The system comprises of a graphical Internet
user-interface and an integrated kernel and file-system. The primary features of this
Internet-browsing software system are a friendly Windows-Menu-Pointing device
interface, a web-browser, and programs that control the different resource-management
aspects. The final project is aimed at a viable solution for E-Commerce kiosks, and
Internet-browsing computers.



1.2 PROBLEM STATEMENT

The world-wide web is an interconnected collection of hypermedia documents. To access
www-documents users need a client software called web-browser. Some of the popular
web browsers used are Internet Explorer, Netscape Navigator etc. Most contemporary
operating systems now support web-browser software. However, when the sole use of a
computer is to surf and use the web, conventional operating systems tend to be
unsuitable. With respect to conventional Internet-capable operating systems and in an
environment where web-surfing is the single most important function, the following are
the major problems: -

Most conventional operating systems run a host of services that are never required
for web-browsing. This may sometimes prove to be a bottleneck for productivity.

e Most of the operating systems demand heavy hardware resources, for example,
memory.

o Most of the operating systems are cluttered with services which makes them too
heavy. This makes them unsuitable for lower end machines such 486 which can
otherwise be used easily for a specific application such as surfing the web.

o Most web-browsers allow downloading of web-resources. This poses a certain
degree of security threat to the host system.

e Most operating system allows direct access to the files stored on a computer. This
renders such systems unsuitable for use as public computers, or kiosks.

The present project is an attempt to provide a viable solution which addresses the above
stated issues. It aims at designing and developing an operating system called iBOS
(Internet Browsing Operating System) capable of browsing the web.



1.3 SCOPE OF THE PROJECT

Operating systems are the resource managers of computer systems. Contemporary
operating systems provide ample support for using the Internet services. The most
commonly used Internet service is the world-wide-web browsing service. Most operating
systems are not dedicated to browsing the web, resulting in the base software to be heavy
for low-end machines. Also, this often results in poor user-performance.

The present project aims at developing a web-browser shell that is supported on a light-
weight operating system. The scope of the project can be summarized in the following

points: -

o The final product aims at a viable solution for standalone or networked e-commerce
workstations.

o The programs that the system is presently aimed at providing includes:
+ A text-based web-browser capable of laying out HTML pages

« An efficient HTTP client
+ An elementary operating system to handle the different house-keeping functions

o The user-interface is based on the notion of Windows-Icons-Menus-Pointing devices
interfaces.

e The bare minimum requirements for the hardware which could run the system are:
« Intel x86 processor (386+)

« Atleast 16 MB RAM
« A few hundred megabytes of hard-disk space
& VGA/SVGA graphics-capabilities
& Console I/O devices — VDU, Keyboard, and a mouse
«  With respect to functionality and support, the following things are NOT supported as
for now:
& JavaScript (or other scripts), Java, Web-animations (Shockwave etc.) and

multimedia-content in web-pages are not supported.

« Styling documents, XML, CSS etc. are not supported



+ There are no extra device-drivers. The only devices that are supported are the
bare-minimum for any GUI, plus the network device drivers. USB devices, floppy
disks, CDROM-drives are also not supported.

+ A user is not allowed to store web-pages and other web-resources on the hard-
disk. This feature is not supported because the software is meant for public
computers where such a capability can pose a threat.

However, these missing capabilities can be added into the system because the
development for this system can be done using any ANSI — C compiler on a Linux

system.

* A basic operating system provides the general house-keeping services, including
+« Memory management

« Process management
+ I/O management
+ Virtual-memory management

For providing the operating system functions efficiently, the kernel of any standard
operating system (viz. Linux, Minix etc.) can be used.
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2 PRESENT SCENARIO

2.1 Introduction

In the present world not only information but also easy access to information is an
important issue. The Internet provides probably the biggest and the most comprehensive
source of information related with any field. The growing need and importance of the
Internet in today’s world gave birth to ‘Internet kiosks’. Internet kiosks are simple
machines installed at various public places such as libraries, galleries and museums,
educational institutions, municipal offices, visitor information booths, conferences,
shopping malls, airports--in short any location where simple, easy access to information
is desirable.

These machines provide the end user with the facility of surfing the web with ease. Since

these machines are designed to provide limited functionality and are dedicated for
specific applications, the manner in which the underlying software or to be specific the
operating system is designed is different from the usual approach. A generic operating
system provides a host of services to enable a wide range of applications which makes it
heavier. But while designing operating system for kiosks, a special care is taken to
provide only those bare minimum functionalities that are needed to support the end
application.

There are many kinds of approaches to developing Internet kiosks, from expensive
solutions based on proprietary software to HTML-based open-source solutions. Browser-
based technologies are particularly attractive as they are inherently multimedia, and the
text, graphics, sound and streaming media, and the content offered by them is highly
portable.

Linux is one of the most preferred platform for kiosks development mainly attributed to
its flexibility. Also Linux is inexpensive to set up and offers a wide range of options,
from diskless display stations to self-contained, database-driven web servers. Due to the
versatility of the underlying operating system, a well-designed Linux kiosk can be easily
deployed at a remote location and administered via a telephone or network link.

Setting up Linux to be used as a web-based kiosk is some what similar to setting up
Linux as a graphical workstation, with a few additional considerations. If the kiosk is a
standalone unit, it boots straight into kiosk mode. Also, the browser environment is
modified to disable standard dialog screens and eliminate parts of the browser that allow
inappropriate interaction, such as saving the file option. Provisions are also made to
prevent improper use of Internet kiosk by restricting the content that a user can view.

A Linux kiosk is often connected back to home site via a direct network or PPP link,
requesting pages from the home site, or is a self-contained website, running Apache and
any corresponding CGI modules.



An important issue is modifying HTML pages so as to make them better suited for
Internet Kiosks. This is mainly due to the fact that using a kiosk is a different experience
from sitting at a desk browsing the web from a personal workstation. Some of the
important considerations while designing such web pages are:

» Removing all external A HREF' s, including MAILTO' s.

« Removing all unnecessary verbiage, logos, etc. from the pages.
» Increasing font sizes if necessary.

e Removing unnecessary and unwanted animations.

» Disabling pop ups.

» Keeping text passages very short and using large fonts.

e Avoiding screens that require scrolling.

o Creating embedded navigation, e.g., return to previous page, go to next page, go
to kiosk menu, etc., all designed in the pages themselves.

» Disabling sound and video files.

» Removing animated GIF' s.



2.2 Case study:

A number of operating systems have been developed that are designed specifically for
supporting Internet browsing only. One of the most popular Internet browsing enabled
operating system is Alice. Alice is an embedded operating system. It is used extensively
for hand-held computers, PDA etc. Alice is highly efficient in displaying HTML pages in
a resource-limited environment.

Alice is not a cut-down version of a desktop browser. It has been designed from scratch
for embedded systems. Its compact, modular architecture makes it easy for OEMs to
customize to work on a particular hardware.

Some of the major features of Alice operating system are:
o Compact: requires less than 200 Kb ROM and 400 Kb RAM.

e Modular: display driver and input device drivers are separately loaded modules,
making it easy to port to non-standard hardware.

» No operating system required when using the optional file system and bootstrap
loader modules.

e Precompiled versions for DOS available.

»  Windows 95 emulator makes it easy to see how HTML will look on the target
device.

» Display resolutions down to 1/4 VGA in monochrome, grayscale or color.

» Range of fonts including serif (similar to Times Roman) and sans-serif (similar to
Arial). Others are available to order.

e Supports the most commonly used HTML 4.01 tags, including frames, tables and
forms.

o Displays GIF and JPEG images.

« HTTP1.0

o Integrated TCP/IP stack makes it easy to configure and deploy.
« Dialer and PPP supplied for dial-up connection.

System Requirements




For DOS version
o Intel x86 compatible CPU
e 400 Kbytes free RAM
« MS-DOS 3.3 or compatible
» A network adapter and packet driver or Hayes compatible modem.

For no operating system version it provides a host of options including support for
flash and disk file systems, Ethernet drivers and so on.

Basic Architecture

Keyboard
{:l & Mouse
Grow HTML

Engine

E:} Screen

DOriver

E} Display

L1 Il

LAH Modemn

Figure 1 Alice Architecture

Alice is based on the Grow Graphical User Interface which means GUI is loaded as and
when required. It uses object oriented techniques to make it easy to change the
"personality" to suit the target environment, for example to look like Windows or Mac. It
dynamically loads driver files needed for the device-dependent parts of the system such

as the display and input devices. It comes with a standard set of drivers.

Screen Drivers
e« VGAHIGDL - VGA 640 x 480 in 256 colors
« VGABW.GDL - VGA 640 x 480, black and white
« CGA.GDL - CGA 320 x 200 in 16 colors

Input Drivers



« MSMOUSE.GDL - MS compatible mouse
« NOMOUSE.GDL - Dummy driver
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