Remof,e Multiple Access of
CD-ROM Information
over a Network of DOS PCs

A thesis submitted
in partial fulfiliment
of the requirements

for the degree of

Master of Technology

by

Navdeep Sood

to the

Department of Computer Science and Engineering
Indian Institute of Technology, Kanpur

March, 1994



CSE- quq“M”SOO”REM

1 SAPR 1894
CENTRAL L:ITRARY

1T, KAWROK

“_N‘. A- TR -1



CERTIFICATE

It is certified that the work contained in the thesis entitled Remote Multi-
ple Access of CD-ROM Information over a Network of DOS PCs,
by Navdeep Sood has been carried out under our supervision and that
this work has not been submitted elsewhere for a degree.

\peht2 KR Lrondlonon

Rajat Moona, K. R. Srivathsan,
Assistant Professor, Professor,

Department of Computer Science Department of Electrical
and Engineering, Engineering,

IIT Kanpur IIT Kanpur

March, 1994



Abstract

This project aims at designing and developing software for remote multiple access of
CD-ROM information over a network of DOS Personal Computers. With its help several
users can refer to refer to a remote CD-ROM database in the same session. A request-
reply based client server approach was used. The client and the server were implemented
over the IP layer of PCIP. The client software resides on the user PC and functions as a
handler for CD-ROM system calls made by the CD-ROM based application being run by
the user. All requests for CD-ROM data are redirected in a transparent manner over the
network to the server software running on the server machine. The server machine has the
CD-ROM mounted on a local CD-ROM drive. It executes the CD-ROM system call from
the client machine on the CD-ROM under its control and reports the results back to the
client machine. The client software on the client machine, which had been been waiting
for the reply after having despatched the request, extracts the data in the reply packet and
hands it over to the application program. The application program then proceeds with
its execution as if its CD-ROM system call had been serviced locally. A stateless protocol
allows easy recovery from client and server crashes. Such software would be a useful tool in

setting ﬁp CD-ROM based Electronic Library services.
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Chapter 1

Introduction

Today a PC on the network provides on-line access to remote databases. CD-ROM technol-
ogy has developed parallelly as a way of storing huge amounts of data and a wide variety of
library information is increasingly becoming available on this medium[Fox88]. Allowing a
CD-ROM database to be accessed over a computer network would make it possible to share
and distribute huge amounts of information inexpensively. Providing such network access
would be an effective tool in implementing Electronic Library services.

Presently, remote reading of information is possible from file-servers, relational database
management systems and some Internet utilities like Gopher[McC92] running under UNIX
like operating systems.

In contrast to multitasking operating systems like UNIX, DOS is a non-multitasking
operating system. In DOS there is no in-built facility for remote reading of information
stored in disks or other devices. The sharing of data has to be accomplished through file
servers running on top of DOS. For the lack of a standard for file sharing among machines
running under DOS, each of these programs follows its own, usually proprietary, protocol
for communication between the various components of the distributed system.

In this thesis an attempt has been made to provide an efficient yet simple utility for
remote access to data stored on CD-ROMs in DOS machines. Such a system which provides
remote simultaneous access to several users would be a highly economical and convenient

way of sharing data and also be an effective tool in building an Electronic Library.
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1.1 An Overview of Information Sharing Methods

As computer networks keep growing to reach thousands of sites and million of users around
the world, it is becoming increasingly important as well as difficult to share information
between computer users. Several approaches that have been employed are discussed in this

section.

1.1.1 Through Distributed File Systems

Distributed file systems are important mechanisms for sharing data in an environment.
They allow applications programs to access remote files as if they were stored locally. Sun
NFS[San85] and Andrew File System [Mor86] are two such systems. NFS client and server
for sharing disk files in DOS environment have been implemented by Bhaskar and Pawan
[Bha92], and Saxena[Sax93] respectively. A file server for DOS running on UNIX was
designed and implemented by Maniyar[Man91]. .

Any file sharing system that allows a PC file-system to be shared will make available the
CD-ROM data on the network since DOS makes a CD-ROM appear as a read-only drive.
The most widely sold and used such software is Novell Netware.

Netware is an operating system that allows a set of PCs to be linked together for sharing
files and peripherals between then. It also supports multitasking.

It runs in two modes, dedicated and non-dedicated. In dedicated mode, Netware is the
sole operating system in charge of the machine while in non-dedicated mode, it is loaded
on top of DOS. This allows other DOS application prograjms to run concurrently with the
Netware server. More details can be found in [Cro91).

Due to licensing fee etc., file servers like Netware are expensive. Our goal is to provide

a low cost CD-ROM sharing software.

1.1.2 Through a Relational Database Management System(RDBMS)

The information is stored on a remote machine with sufficient hard disk capacity. The user
establishes a connection with the machine, say by a remote-login, and queries the database
using any of the several querying modes supported by the package. RDBMS packages are
designed to manage highly structured information that can be easily visualized as a set

of tables. A column of the table can have entries belonging to only one of the limited
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number of data types supported by the particular package. For example, ORACLE version
6.0 provides for 14 data-types'like “Alpha™, “Char”, “Date”, “Number”, etc. Handling
non-ASCII information is difficult. if not impossible, using such systems. Besides, these
packages are expensive in terms of the hard-disk resources. They provide for easy and
efficient selective retrieval of information by indexing of data and optimization of queries;
by implementing a high level language for specification of queries; and by having forms'
based user interaction. Commercial RDBMSs have their greatest application in business
related data processing.

A multiple user RDBMS needs considerable computing resource. PC based RDBMSs

are considerably less sophisticated than the standard ones.

1.1.3 Distributed Information Services like Gopher and WAIS

Gopher[McC92] and WAIS[Kah91] are ways of accessing remote data in a WAN environ-
ment. Several such services have been listed and compared in [Sch92]. Data sharing in such
systems is accomplished by explicit user action. They allow file transfer and execution of
some pre-specified queries at a remote machine. They are limited to UNIX platforms on
the Internet.

A p.rotocol called RDAEM (Remote Database Access using Electronic Mail) has been
proposed in [Jha94] which specifies the format of messages exchanged between the requesting
machine and the responding machine. Using Email for remote database access is an effective
way of handling services that do not demand immediate response or when there is no

dedicated 24-hour communication link between the interacting systems.

1.2 Motivation

With remote multiple access possible, an extensive, economical and easy to use CD-ROM
database reference service can be set up. The heart of such a system would be an array of
CD-ROM servers, each capable of supporting several remote browsing sessions of any of the
CD-ROM disks under its control. Each CD-ROM disk would reside with some server. The
user would only have to name the database of interest to be served by the corresponding
server. The server machine could be just a PC-motherboard running the server software all

the time. This bank of dedicated servers providing the desired CD-ROM data on demand



