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ABSTRACT

TEACHING OPERATING SYSTEM CONCEPTS
USING MULTIMEDIA AND INTERNET

by
Amit Narielwala

The prime objective of the thesis is to research and demonstrate the benefits and

advantages of using Internet and multimedia tools for an interactive educational

learning experience. As we speak Internet is developing as a mainstream

communication medium via personal computer as a tool at a breathtaking speed. The

information technology field is a prime reason behind such phenomenon as it

continues to mature and expand. In what is described as the "information age", the

students of information technology need to master and devour new complex

technological concepts and ideas at faster rate than ever before. The traditional

approach using the textbooks is not feasible due to their static, linear and often

colorless nature. So there is a tremendous need to develop an interactive, fun and yet

detailed and challenging educational experience.

In next several chapters, the solution is presented as to how to tackle such a challenge

or task, by using the Operating System concepts, specifically using Memory

Management concepts as a case study. The concepts include topics such as logical

vs. physical address space, etc.
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CHAPTER 1

INTRODUCTION

1.1 Objective

The purpose of this paper is to outline the development of tool-sets to improve the

teaching of operating system concepts. People retain about 20% of what they see,

30% of what they hear, 50% of what they see and hear, and up to 80% of what they

see, hear, and do simultaneously. The usage of Internet and multimedia methods for

the explanation, demonstration, visualization, animation, and interactive exploration

of important operating system concepts will maximize a student's retention. And

thus overcoming the restrictions of explaining difficult and abstract concepts. The

advantage of these tools is that they can be used in the classroom as well as in

distance learning which are gaining more popularity day by day. In order for a

complete educational or learning experience, the following five techniques can be

used:

• Explanation: Use hypertext to explain the topic tailored for the students

depending on their skill level.

• Visualization: Use of diagrams or pictures to accompany text-based explanations

of concepts

• Demonstration: Use dynamic demonstrations of methods or processes where

pictures not suffice

• Animation: Use animated display of methods and processes for complex and

lengthy concepts
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• Interactive Exploration: Use of interaction for testing, applying, getting

immediate feedback of the learned material

All of these concepts are explained and covered in detail in the case study to solidify

the argument of using multimedia and Internet in teaching operating system concepts.

The case study uses the memory management concept in operating system because it

is an abstract, complex and dynamic concept.

1.2 Problem Statement

Textbooks remain the major source of educational tool today in our educational

institutions. Unfortunately, the textbook approach has many weaknesses to be used a

sound educational tool. Most books on operating system are strong on theory and

weak on practice. So many students new to the computer science field with very little

hands on or practical experience are left with distorted view of subject despite

studying and knowing Operating System concept theories such as deadlocks, file

management systems, etc. Most books and courses spend an enormous amount of

time to scheduling algorithms, for example, which in practice are usually about a

page of code, while completely ignoring I/O, which is often 30 percent of system or

more. Also, many books use haphazard approach to describe the topics for example,

starting with easy concepts and then explaining difficult concepts. I think that

students gain a better understanding of complex material if it is represented in a

coherent manner. So one way to combat the problem us to teach or present material

is by describing the construction of an operating system from the bottom up, starting

at the interface with the machine hardware and ending at the interface with the user.
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By the end of material or lesson, the system has been constructed is seen to possess

the features demanded at the beginning, attention to structure and logical dependence

are the best means we have of building operating systems which are easy to

understand, easy to maintain and relatively error free.

Another problem with the textbooks is in incoherent restriction in the book format:

Concepts involving chances over time, e.g. different states of objects which involve

movements and modifications, cannot be represented adequately on paper. Another

shortcoming of a textbook is its static and sequential nature of the format since many

computer architecture concepts are dynamic. Lack of interactivity also plays a major

role in prohibiting a student's grasp of learning because it doesn't allow the student to

test or inquire the study material thus making it possible to quickly forget.

1.3 Background Information

Multimedia usually means events that include some combination of sound (music

and/or voice), still image (scanned and/or synthesized computer graphics), motion

image (computer animation, cinema, and/or video) and text. (Curiously, multimedia

historically meant slide shows with sound.) Interactive means that the

user/browser/audience has the ability to act to influence the flow of events or to

modify their form. The term "hyper" in hypermedia usually is used to mean a

particular kind of non-linear, flexible interactive structure with built-in linking

capabilities in which viewers can each choose their own path through some material.

This article will demonstrate that it is useful to begin to differentiate the very wide

range of activities can fit under this umbrella definition of interactivity.



CHAPTER 2

REVIEWING TOOLS

As more and more technologies are available day by day, it gets harder to review

them. Following reviews describe strengths of different tools and explain why a

particular tool was chosen.

HTML (Hyper Text Markup Language)

Hypertext, the non-linear medium, are electronic texts embedded with links to other

texts breaking down the traditional linear narrative of the written word by

encouraging readers/users to find their own paths. It was the first tool to enhance

interactivity on the net and is the native data format of the Internet. Dynamic HTML

is a collective term for a combination of new Hypertext Markup Language (HTML)

tags and options, style sheets, and programming that creates Web pages more

animated and more responsive to user interaction than previous versions of HTML.

Dynamic HTML can allow Web documents to look and act like multimedia

productions.

Java

In a perfect world, programming languages wouldn't matter to end-users. After all,

how often do you stop to think about what language was used to create Microsoft

Word? In the real world, however, programming languages do matter--they have a

profound effect on product features, performance, and the costs of hardware and

administration.

4
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Java offers a solution to this problem by isolating applications from both hardware

and operating systems. Unlike Windows programs, which are almost always

compiled for that platform using tools that preclude their running on anything else,

Java applications can be designed to run on any system that has a Java Virtual

Machine (VM), also known as a Java Runtime Engine. The VM takes Java byte code

and transforms it on the fly into instructions that can be executed by the PC. The

same byte code can be interpreted as hardware-level instructions for any other

platform with a VM implementation. So for an educational institution, Java makes

perfect sense due to the existence of multiple platforms in computer labs.

Java also allows client-side programming via the applet. Applets rely on a Web

browser with a VM (such as Microsoft Internet Explorer or Netscape Communicator)

and are designed to be downloaded. Students, who are connecting from home or

using the school computer lab, can download an applet and run it again and again like

it was stored locally in the computer. The small bandwidth or the slow connection

speed problem is eliminated. So Java applets reduce the server hits and at the same

time allow the clients to do most of the processing.

Java Script 

Java Scripts are client-side scripts used mainly for small processing tasks on the

clients' machine making it fast and reducing the load on the server. Mostly used for

error-checking and small input screens. Java script is preferable over VB script

because it runs on various platforms such as Windows and Unix while VB script runs

only on the Windows platform.
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CGI Script

CGI script are server-side scripts due to their ability to dynamically create html pages

based on the user's input and thus making it very interactive. They can be written

either in Perl or C. The alternative to cgi scripts was to choose Active Server

Page(ASP) which is very similar to COI but instead it runs only on the Microsoft

Internet Information Server(IIS).

Macromedia's Shockwave

Macromedia's Shockwave contains a built-in support for multimedia hyperlinks and

hypertext for creating intelligent navigation. With one simple command, all

supported media types such as text, graphics, sound, video, and animation can be

linked and navigated. It supports standard Internet protocol delivering rich,

interactive content anywhere on web. It allows the Web Master to integrate existing

content with HTML, to distribute media anywhere with HTTP, and to integrate two-

way communication (CU! post).

Apple's QuickTime

Quicktime is a multimedia development, storage, and playback technology from

Apple. Quicktime files combine sound, text, animation, and video in a single file. It

is supported on Mac and Windows platform.



CHAPTER 3

IMPLEMENTATION

In chapter 2, different technologies were reviewed for our use. These tools were used

to create an interactive experience for the user/student. The following components

are utilized and organized cohesively to make the learning experience interactive:

Figure 3.1 System's organization for maximum interactivity

7



The interactive website contained the components described in figure 3.2. It depicts

the possible flow of activities by using the arrows.

8

Figure 3.2 Flow of the hyperlinked interactive websites and their content

Java Development Kit version 1.1.8 was used to develop the applets animating the

memory management concepts. A process must be in main memory during

execution. To improve both the utilization of CPU and the speed of its response to its

users, the computer must keep several processes in memory or manage memory.

Memory management is a general term that covers all the various techniques by

which an address generated by a CPU is translated into the actual address of the data

in memory. Memory management plays several roles in a computer system. First,

memory management permits computers with small main stores to execute programs

that are far larger than the main store. Second, memory management is used in

multitasking operating systems to make it look as if each task has sole control of the

CPU. Third, memory management can be employed to protect one task from being

corrupted by another task. Finally, memory management, in conjunction with the
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operating system, deals with the allocation of memory to variables. The memory

management discussion involves topics such as topics such as logical vs. physical

address space, swapping, contiguous allocation, paging, segmentation, demand

paging, page replacement, thrashing, etc. These topics are complex, abstract, and

new to the undergraduate students of the operating system class. Next few topics

discuss the issues, suggestions, and solutions implemented dealing with the complex

topics.

The snapshots of the interactive applets were taken of the website created for the

purposes of this project. The interactive website can be viewed at

http://unity.njit.edu/OS . Along with interactive quizzes, animated applets, and textual

definitions, it contains numerous links allowing the student to explore further beyond

the scope of the textbook.

Logical vs. Physical Address Space 

Logical address, an address generated by the CPU, is part of a set called logical

address space which is generated by a program. The memory-management unit

(MMU), a hardware device, maps these logical or virtual addresses to physical

addresses based on the relocation register during run-time. A java applet showing the

simulation of this mapping makes such an abstract concept very easy to

grasp. From the picture below, which can be used as the interface on the animation,

the user realizes that there is no actual logical address. The student/user can

understand that the logical address is used as a frame of reference with the relocation

register to get the actual physical address occupying in the hard disk. The applet in

figure 3.1 was developed using JDK 1.1.8.



,44 	 .F41 s

Figure 3.3 Snapshot of an applet interactively explaining logical and physical
address

1 0
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Contiguous Allocation

Contiguous allocation concepts involve understanding the purpose of limit register

and relocation register. Contiguous allocation method requires each file to occupy a

set of contiguous blocks on the disk. The addresses are ordered in linear manner. A

screen shot of an animated applet showing the checks done by the operating system

for a process trying to write to memory as shown in figure 3.2 would be of a great

benefit to a student.

	

	

Figure 3.4 Snapshot of an applet interactively explaining contiguous allocation
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The interactive quizzes were developed as part of the interactive experience as well.

The quiz shown in figure 3.3 tests the student/user on process management

conceptual questions once the s/he has studied the material. The quiz greatly

increases the chances of the student retaining the material just studied.

Figure 3.5 Snapshot of an interactive quiz applet
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The multimedia quiz is a very interactive quiz created using the Macromedia's

Director. It tests the general knowledge of operating system concepts. Based on the

score the user is determined to be a beginner, intermediate or an expert and is advised

to proceed accordingly. The screenshot in figure 3.4 shows the users inputs during

the quiz.

Figure 3.6 Snapshot of an interactive quiz created by Shockwave



CHAPTER 4

USER INTERFACE SPECIFICATIONS

4.1 Introduction

To develop quality software, an intense study of user-friendly interface-design and its

issues is of tremendous benefit. During the study, I developed some guidelines that

would be used as the "standards" for the current project and future work as discussed

with Prof. Kurfess. The guidelines are based on the study of human-computer

interaction- HCI (C. Faulkner, 2). It is the study of the relationship existing between

human users and the computer systems they use in the performance of their various

tasks. It endeavors to provide an understanding of both the human user and the

computer system, in an effort to make the interactions between the two easier and

more satisfying. To understand users it is necessary to understand the processes,

capabilities and predilections that they might bring to the tasks they perform. The

will involved an understanding and knowledge of such things as memory, vision,

cognition, hearing, touch and motor skills. The software will need to be understood

in terms of what it can do for users and how it might best communicate with them.

The task of a developer is to design for people, for tasks and for environments.

Development a good software system needs to gain its inputs from many other

associated areas of study because it has to understand the computer system, the

human user and the task the user is performing. The ability to develop a computer

system will require an understanding of computer engineering, programming

languages, input/output devices and so on. An understanding of the user will require

an appreciation of human behavior, of social interaction, of environment, attitudes,

14
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motivation, and so on. An understanding of task requires a means of identifying what

is being done and why and in what type of environment. Experts from different fields

described in the Figure 4.1.1 can bring wealth of knowledge in design and

development process.

Figure 4.1.1 Various disciplines and their contributions (C. Faulkner, 4)

Information about the world is gathers through the various senses before

interpretation can take. These senses can be classified as follows:

• vision
• hearing
• taste
• smell
• touch
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4.2 Design Considerations

At the periphery of color vision, the eye is least sensitive to red, green and yellow

light and most sensitive to blue light. For this reason, a light color (i.e. gray, beige,

sky-blue) makes a good background color, especially where the screen is large. At

the front of the eye, where color vision is at its best, the eye is most sensitive to read

and yellow and is least sensitive to blue. Small blue objects tend to disappear on the

screen, and this especially true where the blue is pale. Furthermore, the eye is not

color corrected so that warm colors (reads and yellows) are seen as coming towards

the viewer and cold colors are seen as going away from the viewer. This could be

used in the development of graphical user interfaces to suggest levels of activity. As

always the rule of thumb is to experiment so far as color is concerned and find out

which combinations appear to best in testing. Hard and fast rules where human

beings are concerned are always dangerous. Because vision is a result of

interpretation by the brain as well as information gathering by the eye, it is important

to ensure that the layout adopted for the screen is visually pleasing and effective.

This means making certain that the screen is not cluttered and that menu choices are

arranged in a pleasing way. it is important to stick to the same soft of font, for

example, as different types of font mixed together on a screen can lead to a jumbled

effect. For example, this paper would be highly unreadable if every so often the font

changed to something else and for no apparent reason.


