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Abstract

The Internet is fast becoming the vehicle of choice for
disseminating learning across distances. The main aim of
this thesis work is to achieve a realization of Classroom Environment,
by combining asynchronous and synchronous teaching-learning contents and
activities, through the Internet. The thesis work is divided into two main
parts. First part is development of Lecture Preparation Application for the
teacher. It makes it easy to divide complete Lecture into Sections and allows
rapid integration of Text, Pictures and Sound in required format. It provides
facilities of importing Text and Figures through Scanner and allows
formatting of Lecture content. Provision for recording and compressing
Sound narration for each Screen is available. The teacher can easily preview

and navigate through complete Lecture during its development.

Second part is the development of Server Side Software that provides basic
logging facilities to the teachers and the students of different Subjects. The teacher can
easily upload all Lecture content without any need of manually selecting the files.
Activation of Lecture offers different Modes of Classroom, thus it is possible to deliver
prepared Lecture content with or without Live Query and Response with Blackboard
content, with or without Live Audio and Video facility. It also provides student’s status
monitoring. After live class is over, the teacher has the facility to combine prepared
Lecture material with interactive Live Class’s content, thus producing a new reference
material. Server Side Software manages attendance record of the students and provides
browsing of Lecture material with merged Queries, after Live Class Sessions.

Proper use of Object Oriented technology requires the development of

Analysis and Design specifications using some CASE tool. Therefore “Rational
Rose” is used for Visual Modeling of our Software. Programming is done for this

thesis based Project by writing code as well as assembling and integrating existing



and custom developed software components. Our UML model of Software will make

it easy to maintain the complete system.

Distant Electronic Classroom software has its direct application in
Distance Education programs. The complete Software Implementation is
designed in such a way that during its maintenance phase a few updates will
be required to take advantage of increased bandwidth availability, in
Pakistan, in future. This realization effectively eliminates many weak and
negative aspects of a Distant Education institution, especially a Virtual

University.
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Chapter 1

Concept of Distant Electronic Classroom

1.1 Introduction

The Internet has quickened the way we communicate. Access to
Internet is becoming more widespread, and its capabilities of delivering
multimedia are improving almost daily. With such credentials the Internet is
fast becoming the vehicle of choice for disseminating learning across
distances. This newfound medium of instruction will enhance the existing
Distance Education capabilities by making radical changes and a total
reshaping of the process.

Our aim is to achieve a realization of classroom environment utilizing
Low Bandwidth Internet that is widely available now. It will combine some
asynchronous as well as synchronous contents and activities. This realization
will add a new dimension to Distance Learning by seamlessly integrating
almost every activity, and much of the teacher-learner interaction that occurs
in a typical University Lecture, by using different streams of content
presenting an easily accessible interface.

If all of the Lecture materials are distributed to the students, it might
seem that there is a reduction in the need to take notes on the part of the

students and to further process the contents. The attribute of copy-ability
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may actually reduce interactivity and lead the student to disengage from
attending to and processing the Lecture because they know that the notes
have been copied to their workspace and that they will be available at a later
time.

Similar needs and aspirations will be experienced by the students and
the teachers as in the formal system. The same interpersonal needs and skills
must be understood and supported in the emerging environment. The
students will continue to learn and the teachers will continue to teach.
Teaching- learning is an eternal human activity. A few things cannot be
replaced by technology; nor would one want to. We just want to fill a
significant need for those who are in remote locations.

At present some work has been done in Online Universities, which
covers how to setup a basic University infrastructure with different
departments. Part of these setups involves Lectures for the students, which is
usually provided in the form of prepared downloadable slides. But as
educationists say a book can’t replace a teacher, therefore there is need to
integrate asynchronous and synchronous contents. This in simple terms
means combining prepared Lecture contents, illustrations etc. with live
interactivity. It is here that the need for this project originates.[28,29]

Many educational institutions around the world, including Pakistan

where Distance Education is already practiced are in direct need of such
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Distance Education learning facility. Therefore it is really a need-based
project. It facilitates learning by the students at their locations while

providing to them True Interactive Class Environment.

a
T . _
i Morning/ : | Self paced Study |
| ; | :
i Classes : i !
i i i :
S i S |
Time slot

Where We Are?

Making context of Project Clear
e - e
i Normal i ; Distant -
: Classroom i i Electronic

same i ! i Classroom

! i i
| : .
ettt ! [ ¥
same different

Location of teacher and student

Fig 1.1: Hlustration of different possibilities of educational system.



1.2 Project Specifications

1.2.1 Software for Lecture Content Development

19

A software that will enable the teacher to rapidly integrate Text,

Pictures and Sound in required format for this system, by

providing a ‘Template’.

— Template will divide Lecture into Sections, for display on

Browser Screens.

— Each Section may include one or more Text, Pictures and

Sound.

— Provision for recording Sound by the teacher.

— Either use scanned Text and Pictures, or use from a saved file.

— Apply formatting to above content.

— Convert all material to specific form that will be used by The

University Server during Live Class Session.

— This software using a user-friendly
interface  will provide all above
functionality.

1.2.2 Powerful Interaction
— To increase student-to-teacher

interaction and collaboration.

Students
Online Status

Name: Page?

1Abc: 21
2Xyz. 22
3Wyh: 21
4Ani: 20

Fig 1.2: Students
Online
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— It does not have the same disruptive effect as on the class nor
does it draw attention to the one asking the question.

— Interaction will keep the student’s attention focused on the
Lecture rather than on unrelated thoughts.

— The teacher knows how many and which students are lagging.

1.2.3 Automatic Preparation of Excellent Future Reference

— It will combine prepared Lecture contents with dynamic real
time contents, without any need of post editing labor neither on
the part of the teacher nor the student.

— After Live Class Session, interactive Queries and Responses will
be embedded into proper location in the Lecture material.

— It can be printed and saved for future reference.

| Queries and Responses

Aasd rgtg t tetr grer rgre
regeg eg

Aasd rgtg t tetr grer rgre
regeg eg

Aasd rgtg t tetr grer rgre
regeg eg

Aasd rgtg t tetr grer rgre
regeg eg
Aasd rgtg

.j Autiid Q=Stul:.............oeeinin
Q ..

Search Sill

t tetr grer rgre regeg eg Iocation Q:Stu4

Aasd rgtg ttetr grer r R=Teacher
regegeg " T O e

Fig 1.3: Merging Queries into Lecture material.
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1.2.4 Live Video Frames

The students will ask Queries and the teacher’s Response will be
either textual or involve working out problems on the Blackboard. It is most
effective and helpful method of teaching allowing the teacher to show and

explain each step along the way. [25]
Teacher

@p,/®

=7
’

Internet(56 kbps)

Unlver5|ty
Server '

Stuaent 1
|
Student 2 —
Student 3

Fig 1.4: Red lines show textual Query and Response:
blue lines show Board Images



1.2.5 Ease of Receive ability and Accessibility
— Using simple Browser on the client side.

— No special software is required by the student.

22

— The student sees the teacher’s Lecture notes accessible on Screen two

feet away.

1.2.6 Ensure Regularity

A central Server where the students will log on
through the Internet, prior to gaining access to the Live
Electronic Class Lecture. Log on is necessary to ensure
regularity by recording their presence in a Database,
thus enabling automatic update of Attendance Record.
The teacher’s Interface also displays the students
Online at a particular instant.
1.2.7 Enhance and enrich the learning

with Integrated Learning Environment

Students
Online Status

1Abc: 21
2Xyz. 22
3Wyh: 21
4Anj: 20
5Bhj: 22

Fig 1.5: Status
Monitoring

To provide the students with Integrated Learning Environment and

structured education in the new media. The Electronic Classroom will not

change the content of education but it will change the medium and in doing

so it will enhance and enrich the learning and communication process.
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Online Lecture can be made attractive and self expressing by utilizing some
animations, graphics, pictures as relevant to the Subject.
1.2.8 Providing Geographical Flexibility

Both the students and the teachers can log on from their home
location, or directly from within University Campus. This would also

facilitate in utilizing services of a teacher who is even poles apart from the

University.
Distant
student - Distant -
— student .=~
Distant
Campus teacher _
student 5

Internet

Distant
teacher

University
LAN

Campus
Teacher

a e

Fig 1.6: Geographically flexible system.



1.2.9 Navigating through activities
There must be a way to navigate among the activities like reading,

listening and viewing others interactions, queering and getting Response.

Reading

Listening

% \

N\

Queering > » | Viewing Q & A

/
VL

Viewing live | « —> | Getting Response
explanations

Fig 1.7: Easy Navigation

1.2.10 Fast and Flexible System Development

This realization is targeted to work through low bandwidth 56 kbps
Internet. There might be a need for some optimizations, which will reveal
once problem domain will be analyzed completely or perhaps later during

Design and Implementation stages.
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1.3 Solidifying Required Functionalities

Some of the functionalities aimed to achieve include:

v

v

Support rapid development of Lecture material by the teacher.
Powerful interaction of the teacher and the students while
avoiding any disruptive effect and keeping the students
attention focused.

Tracking the student’s progress through Lecture by the teacher.
Live explanations by the teacher using Blackboard
demonstrations through live still Pictures.

Automatic preparation of excellent future reference after
interactive Class Session. Thus to make it available afterwards.
Providing an integrated learning environment and providing
means of navigation through different activities.

Ensures regularity of the students by maintaining attendance

record.

1.3.1 What if Available Internet Bandwidth Increases?

Asynchronous content will apply as it is, while there might be some

improvement in synchronous content. Therefore this Implementation will

not become obsolete in future.



1.4 What we will prepare

1.4.1 A teacher’s software for Lecture content development
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1. A software that will enable the teacher to rapidly integrate Text,

Pictures and Sound in required format for this system, by

providing a ‘Template’.

2. Template will divide Lecture into Sections, for display on

Browser Screens.

3. Each Section may include one or more Text, Pictures and

Sound.

4, Provision for recording Sound by the teacher.

5. Ability to use scanner for Text and Pictures, or use from some

saved file.

6. Apply formatting to above content.

7. Convert all material to specific form that will be used by the
University Server during live interactive Class Session.

8. All above functionalities are to be provided by this Software

using a user-friendly interface.

1.4.2 Server Side Software

1. Showing the student’s online status at particular instant.

2. Automatically maintain Database record of attendance.



27

Automatic tracking of the student’s progress through Lecture
material during live interactive Class Session.

Support live interactive Class Session that will use prepared
Lecture material and add interactivity to it in the form of
Queries and Responses.

Being able to deliver some fixed limited amount of Text,
Figures and Audio of prepared Lecture material to a client at a
time.

Depending on the teacher’s choice for a particular Query,
Response will be either in textual format or involve working out
problems on the Board, which is taken through Camera and
delivered in the form of still Pictures.[26]

Being able to handle multiple Queries at a time.

If class time is over unanswered Queries will be responded
through email.

After live Class Session, prepared Lecture contents will be
combined with dynamic real time contents, without any need of
post editing labor, neither on the part of the teacher nor the
student. Interactive Queries and Responses will be embedded
into proper location in the material that will be available

through The University Server afterwards for future reference.
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10.  We are working to make such a realization in distant
environment. But our teacher being a human can only answer
sequentially. He cannot work in parallel. Therefore assuming a
single Query takes 1 minute on average (either using text or
pictorial illustration) then we can say that for a class of about 2
hours, we can provide service to typically 30-40 students, each
student asking 4 Queries on average (There is no limit on
number of Silent Students).

1.4.3 Clients will use Browser only.

No special software will be required by the students.

1.5 Hardware
(i)  Hardware Required for Developing the System
Computer System
= P-111 733MHz (or above), 256 RAM,
= Dialup Internet Connection,
= Scanner, Camera,
= Microphone, Speakers.
(i)  Hardware Required for Commissioning the System:
1. A computer for the instructor, with Internet connection.

2. A Blackoard for the teacher for presenting information.



3. A computer for each student, with Internet connection.

4. Powerful Server with fixed IP address assigned.
5. Scanner, Camera and Microphone for the teacher.[26]

6.  Speakers for both the teacher and the students.

1.6 Software Tools

Rational Rose [11]

Visual Basic 6 [5]

VB Script 5 [4]

Internet Explorer 5.0

Active Server Pages / HTML Pages [1,2], [3,7]
Windows 2000 Platform [10]

SQL Server 2000 [6]

Microsoft Access 2000

Real Video Server 8.0 [19-22,32 ]

Internet Information Server 5.0

29
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1.7 Dividing Our Work

It is always better to divide work into parts that are completed one by
one instead of delving into intricate details all at once. This strategy often
simplifies complexities and aids in accomplishing aggregate task quickly,
utilizing step-by-step refinement approach. This is a basic strategy in
developing large software projects. [9,11]

This thesis work is divided into two main parts. First part is the
Analysis, Design and Implementation of the Application that will be used for
Lecture preparation. Second part is the Server Side Software Analysis,
Design and Implementation that include provision of live interaction

capabilities as required.

Lecture Preparation Server Side Software
Package

Fig 1.8: Two Parts of the Software developed during thesis work



31

1.8 Actors Generalization
Following figure shows a generalization relationship between actors of
the system we are aiming to develop. Note, this relationship is shown here

in the beginning, as it is same for both parts of the software.

A

Online User

A

Administrator Teacher Student

/A

ARA R RX

Within Campus Off Campus  Within Campus  Off Campus
Teacher Teacher Student Student

Fig 1.9: Generalization Relationships between Actors.
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Chapter 2

Lecture Preparation Application

2.1 Need For Lecture Material

We are developing Distant Electronic Classroom therefore it is
necessary that first of all some teaching material (Text, Pictures etc) should
be prepared that is available during Class Session. Generally in a normal
multimedia classroom the teacher prepares Lecture material prior to taking
class. It helps in better delivering concepts using slides with Figures plus
associated Text. Here we are developing system for Distance Education,
therefore in addition to Figures and Text, we also need to include related
Audio narration by the teacher. This will be audible to the students when
they will be attending Live Class Session as well as afterwards.
2.2 Offline Lecture Preparation

It is most appropriate to assume that our teacher when he is outside the
University will prepare his Lecture materials without being connected to the
Internet. This is a good economic consideration, especially for our country.
Only when a Lecture is prepared completely and even reviewed, then it is
uploaded to the University Server. The Server Side Software must automate
and simplify process of uploading Lecture and related Audio and Picture

files.
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2.3 Defining Lecture Format

As mentioned earlier our prepared Lecture will include Text, Figures
and recorded Audio content. Our software should be capable of dividing
Lecture into specific Sections each with own “Section Title”. It is possible
that not all Sections are of equal length. To circumvent this problem each
Section will be divided into a number of relevant Screens. Only single
Screen content will be delivered to the student’s Browser at one time. This
will also facilitate in fast download of content during Live Class Session.

It is not necessary that each Screen must include Text, Figure and
Audio. This is just a general Template we are designing for our Lecture. It is
possible that a Screen may contain a Figure only, or it may comprise of Text
content only.

2.4 Ease of Lecture Preparation

One of the main objectives of the Software we are developing for
Lecture preparation is that it must be user friendly. We are expecting that
users with little computer experience may use our Application. Therefore
user interface of our Application should provide sufficient guidance to a new

user. It should allow him to rapidly prepare Lecture material.
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Section 1 Screen 1 Section 1 Screen 2 Section 1 Screen n

Section 2 Screen n

Section 3 Screen n

Section m Screen 2 Section m Screen n

Fig 2.1: General Layout of Template
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2.5 Scanning Facility

The developed Application should be capable of importing Text and
Figures using Scanner.
2.6 Maintaining record of all related files

Application should take care of where ever Picture and Sound files are
stored on the client’s computer. Because it may become a problem when
user will be transferring data to the main University Server. It should not be
a responsibility of user to maintain a record of where different files are.
2.7 Recording and Compressing Audio

Our application will provide facility to the Teacher, to record voice for
each Screen in either any or all Sections of a specific Lecture. Plus this
recorded Voice would be compressed using some Encoder, so that it is small
in size and does not consume much of available Internet bandwidth.[23,24]
2.8 Previewing the Prepared Lecture

There must be some means to preview the whole prepared Lecture
material including all the content, actually through Browser, so as to give an
idea of how it looks when actually it is be delivered to the students. This
would facilitate the teacher to view early during development of Lecture
materials the actual output. This functionality should be available in offline

mode.
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2.9 Formatting Content
Our Application will allow the teacher to apply basic formatting to the
Text. Simple Text formatting includes setting font name, font color, and font
size, bold, italic and underline. Plus there must be provision for adjusting
size and position of Figures.
2.10 Easy Navigation Through Lecture Material During Development
Our Application would make it easy to move forward and backward
through all Sections and through all Screens of a particular Section. Also it
should provide facility to add any number of Sections and their extended
Screens.

2.11 Maximizing Reuse

It is a fact that utilizing reused components, task of
developing robust systems becomes easy and straightforward.
Therefore throughout development of our Software reuse, either
Black box or White box will be applied.[15]
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Chapter 3
Analysis and Design of

Lecture Preparation Application

3.1 Use Case Hierarchy For Lecture Preparation Application

Number Name Type
ULB10000 Prepare Lecture (Package)
ULB10100 Generic Functionalities (Sub Package)
ULB10101 Create Lecture (Concrete)
ULB10102 Create New Using Template (Abstract)
uULB10103 Change Existing Lecture (Abstract)
ULB10104 Save Contents (Concrete)
ULB10105 Browse Different Parts (Concrete)
ULB10106 Upload (Concrete)
uULB10107 Preview (Concrete)
ULB10200 Manipulate Section Titles (Sub Package)
ULB10201 Add Section Title (Concrete)
ULB10202 Rename Section Title (Concrete)
uLB10203 Remove Section Title (Concrete)

ULB10204 Insert in between (Abstract)



ULB10205

ULB10300

ULB10301

ULB10302

ULB10303

ULB10304

ULB10305

ULB10400

ULB10401

ULB10402

ULB10403

ULB10404

ULB10305

ULB10500

ULB10501

ULB10502

ULB10503
(Concrete)

ULB10504
(Abstract)

Ref [11]

Remove All
Add and Format Text
Type Text
Set Font name and Color
Set Bold Italic and Underline
Import Text
Scan
Add and Format Figures
Insert Figure
Remove Figure
Set Size and Position
Edit Figure
Scan
Add Voice
Record Audio

Play Audio

Insert Audio

Compress

(Concrete)

(Sub Package)

(Concrete)
(Concrete)
(Concrete)
(Concrete)

(Abstract)

(Sub Package)

(Concrete)
(Concrete)
(Concrete)
(Concrete)

(Abstract)

(Sub Package)

(Concrete)

(Concrete)



.
Generic Add and Format
Functionalities Figure
Manipulate Add Voice

Sections Titles

Add and Format
Text

Fig 3.1: Sub Packages of Prepare Lecture Package

3.2 Generic Functionalities Sub Package

3.2.1 Use Case Diagram

<<uses>> ©
Q/Cr?ate New Using

Create Lecture \ Template

<<uses>>m©
/@ Change Existing Lecture

Save Contents
Teacher
(from Use Case View)

D

Browse Different Parts

O T

Upload Preview

Fig 3.2: Generic Functionalities Sub Package Use Case Diagram
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3.2.2 Use Case Specifications and Sequence diagrams

Use Case Name: Create New Using Template

Use Case Number: ULB10102

Description: Create New Using Template generates new Lecture file.

Purpose: This use case is used to automatically create new Lecture
file using a Template.

Related Use Cases: Create Lecture , Open Existing Lecture , Preview

Save Contents , Browse different Parts , Upload

Primary Actors:  Teacher
Type of Actor: Human

UC Spec: Body Section

Main-Course:

Create Lecture use case is used to generate files that are used for storing
data. This use case uses functionalities of two abstract use cases.

If a new Lecture file is to be created then “Create New Using Template” use
case is used.

If some earlier saved Lecture file is to be changed than “Change Existing

Lecture” uses case is used.



Actor action System response
1) Teacher commands to create
Lecture. 2) System reads file names
already present.

3) Prompt user for new file
name with some proposed
file name as default.

4) Teacher enters new file name 5) System create new file using
or selects default. Template.

6) The use case ends.

UC Spec: Trailer Section

Question: What is a Template?
Answer: Template is a file, which has some structure for storing

data including Text, Audio and Figures.

41
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X

! |
Ref[5] Function ‘
names Specific to

Reused Components

- Teacher Main Application | [Message Object ||File System : File| | Transaction Manager :
) Screen : Main : Interaction SystemObject || DataConnectionModule
‘CreateNeWLecture‘( ) ‘ ‘
Find Last Created File Name _ | ‘
InputBox() \ ‘ ‘
i
Change Name ] \ ‘ ‘
4 [
CreateFolder(String) ‘ ‘
l | | i
‘ CopyFile(String, String, Boolean)_ | ‘
L i i
‘ MakeConnection( ) |
| ‘ ]

Fig 3.3: Create New Using Template Sequence Diagram

Use Case Name: Change Existing Lecture

Use Case Number: ULB10103

Description: Change Existing Lecture opens an existing Lecture file.

Purpose: This use case is used to load contents from existing
Lecture file and thus enable modification.

Related Use Cases: Create Lecture , Create New Using Template , Upload

Save Contents , Browse different Parts , Preview

Primary Actors:  Teacher

Type of Actor: Human
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UC Spec: Body Section

Actor action System response
1) Teacher commands to open 2) System checks files present
Lecture file. and asks user for selection.
3) Teacher makes selection of 4) System loads selected file. Its
file. stored data is now available

for modification.
5) System displays previous
editing date.

6) The use case ends.

X

- Teacher Main Application File System : Transaction Manager :
) Screen : Main CommonDialog | | DataConnectionModule
‘ OpenExistingLecture( )

Make Selection

|
MakeConnection( )

ShowrFileP roperties( )

|
[ |

‘ | ShowOpen() _| ‘

{ Prompt for Selection of IEiIe to Open ‘
|

|

‘ RefreshSectionTitIesList(‘) HJ
| |
| |
| |
| |

Fig 3.4: Change Existing Lecture Sequence Diagram
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Use Case Name: Save Contents

Use Case Number: ULB10104

Description: Save Contents saves contents to some file.

Purpose: This use case is used to save Sections content including
Text, Audio and Figures to some specific file.

Related Use Cases: Create Lecture , Create New Using Template

Change Existing Lecture

Primary Actors:  Teacher

UC Spec: Body Section

Teacher commands to save data.
System saves all Section Titles, their individual data including Text data,

associated Voice data and Pictures.

System may automatically save data after some specific intervals.

oo Main Application Text Entry Form :
: Teacher Screen : Main Text_Entry_Form

n SaveTitles()

Save Sections

P

SaveAll() SaveData( )

=

- ‘

Fig 3.5: Save Contents Sequence Diagram
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Use Case Name: Browse Different Parts

Use Case Number: ULB10105

Description: Browse Different Parts use case is used to load next or
previous Section.
Purpose: Facilitates easy movement between Sections.

Related Use Cases: Rename Section Title , Remove Section Title

Primary Actors:  Teacher
Type of Actor: Human

UC Spec: Body Section

Actor action System response
1) Teacher commands to go to 2) System first saves current
next Section. Section data.

3) System loads next Section’s
data, and displays it.
4) Teacher commands to go to 5) System first saves current
previous Section. Section’s data.
6) System loads previous
Section’s data and displays it.

7) The use case ends.



Question:

Answer:

X

: Teacher

UC Spec: Trailer Section

How many Sections are supported?

Initially we will design for 1 to 100 Sections.
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Text Entry Form:
Text Entry Form

Transaction Manager
- Recordiset

Sound File Name
& Path : Label

Narre & Path :

Picture Window :
Imege

| NextSection()|
|

PreviousSection

Detect Changes
1

Update()

MoveNext( )
Caption(String)

|

Picture(Picture)

Caption(String)

11
Caption(String)

} Ted(Sring |

Picture(Picture)

—_—

Fig 3.6: Browse Different Parts Sequence Diagram

|
|
|
|
|
|
|
|
|
|
|
|
d
|
|
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Use Case Name: Upload

Use Case Number: ULB10106

Description: Upload use case transfers Lecture data files to the Server.
Purpose: It is necessary to transfer whole Lecture contents to the

Server before Lecture Session is started through the
Internet.

Related Use Cases: Create New Using Template , Open Existing

Lecture , Save Contents , Browse different Parts , Preview

Primary Actors:  Teacher
Technical Requirements: Dial up Connection is available.

UC Spec: Body Section

Pre-condition: Lecture is ready.
Computer is connected to the Internet.
Main-Course:
Teacher commands to upload.
System starts Internet Browser and opens specific web site.
Teacher authenticates himself.
Teacher selects Lecture to upload.
System starts transferring data.

After transfer Use case ends
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A

- Teacher Main Application

Screen : Main

Internet Browser
:OLE

File System : File
SystemObject

| Upload( ) |

CreateLink() ‘

Prompt for Authentication

‘Open Upload File

||
[l
Enter Name and P assword

Il
Select Lecture File to Upload

| ~T1
Get List of Associated Fil?s

Read related Files

*
|
|

.

Fig 3.7: Upload Sequence Diagram

Use Case Name: Preview

Use Case Number: ULB10107

Upload Files /LH
|
|
|

Description: Preview use case is used to generate a preview of Lecture

during its development.

Purpose: Enables to view Screens as will be seen during interactive

class.

Related Use Cases: Create New Using Template , Open Existing Lecture

Save Contents , Browse different Parts Upload
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Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: Some Section data is available.

Main-Course:

Teacher commands to preview during development any time.

System generates web pages in specific format. After generating files,
system loads first Screen in an The Internet Browser.

Teacher browses through all Sections.

Teacher closes Internet Browser after he has finished previewing.

X

- Teacher Main Application | |File System : File|| TextFile Object | | Internet Browser
' Screen : Main SystemObject : TextStream :OLE
| PreviewComplete( ) | ‘ ‘
CreateFolder(String) ‘
| ]

* [i=1....n] Create Webpage -- CreateTextFile(String, Boolean, Boolean)

*i=1....num lines] WriteLine(String) \
I

|
CreateLink()

\
*[i=1....n] Browse Sections

\
Close

Fig 3.8: Preview Sequence Diagram
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3.3 Manipulate Section Titles Sub Package

3.3.1 Use Case Diagram

Add SectionTitle Insert in between

i Rename Section T itle

Teacher

(from Use Case View)

D -

Remove Section Title Remove All

Fig 3.9: Manipulate Section Titles Sub Package Use Case Diagram

3.3.2 Use Case Specifications and Sequence diagrams

Use Case Name: Add Section Title

Use Case Number: ULB10201

Description: Add Section Title use case is used to Add New Titles.
Purpose: Facilitates easy entry of Section Headings.
Related Use Cases: Rename Section Title , Remove Section Title

Primary Actors:  Teacher
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Technical Requirements: Section Titles in English language alphabets.
Section Titles must have at least one distinct character to
facilitate differentiating them.

UC Spec: Body Section

Actor action System response
1) Teacher types new Section 2) System adds it to list in
Title. background and displays

Section number for this
Section Title and name of title

for user convenience at each

step.
3) Teacher adds as many Titles as 4) Titles list populates
required. accordingly.

5) Total number Sections is also
displayed for convenience.

6) The use case ends.

UC Spec: Trailer Section

Question: How many Sections are supported?

Answer: Initially we will design for 1 to 100 Sections.
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X

- Teacher Main Application Section Title : | | Section Titles | | Transaction Manager :
' Screen : Main TextBox List : ListBox Recordset
l Type Secti:on Title ‘ ‘ ‘
AddSectionTitle()_| % ‘ ‘
1 ‘
Add Number with Title ‘ ‘
|
Additem() | |
SaveTitles() Y ‘ HJ ‘

*[i:1...number‘ of sections] Reag Data List(Integer, String)

*[FL....number of sections] AddNew()

| | L
-
Fig 3.10: Add Section Title Sequence Diagram
Use Case Name: Rename Section Title
Use Case Number: ULB10202
Description: Rename Section Title use case is used to change name of
an already entered Section Title.

Purpose: Provision for changing Section Heading at any time.
Related Use Cases: Add Section Title , Remove Section Title

Primary Actors:  Teacher
Technical Requirements: Changed Section Title must be different from

others.
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UC Spec: Body Section

Pre-condition: At least one Section Heading is present before changing

its name (a bit of common sense).

Actor action System response
1) Teacher selects Section Title 2) Application highlights it to
to be renamed. differentiate from rest.
3) Teacher enters changed title 4) Application updates list of
name. titles.

5) The use case ends.

X

- Teacher Main Application | Section Title |Section Titles | | Transaction Manager
' Screen: Main | | :TextBox | | List : ListBox : Recordset
| ‘ Click() ‘ ‘
| | Heighlight()
Enter qu Name | :
\
SaveTitles( ) (‘:hange Title Name|with New Name

Read List ‘ HJ

[ 1

< *[=1....number of sections] AddNew()
[ [

|
|
|
ki
|

Fig 3.11: Rename Section Title Sequence Diagram
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Use Case Name: Remove Section Title

Use Case Number: ULB10203

Description: Remove Section Title use case is used to remove any

Section Title. Also complete contents of that Section are

removed.
Purpose: Provides facility of removing any Section form Lecture.
Related Use Cases: Add Section Title , Rename Section Title

Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: At Least one Section Heading is present before deleting.
Main-Course:
Actor action System response
1) Teacher selects Section Title 2) Application highlights it to
to be removed. differentiate from rest.
3) Teacher commands to remove. 4) Application prompts for

confirmation, so as to avoid
5) Teacher confirms removal. accidental removal.
6) Titles list shrinks with each
removal accordingly.

7) The use case ends.
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UC Spec: Trailer Section

Question: How to secure from accidental removal of any Section?

Answer: System warning to user confirms user’s decision.

X

- Teacher Main Application | |Message Object || Section Title : | |Section Titles ||Transaction Manager
’ Screen : Main : Interaction TextBox List : ListBox : Recordset
‘Click( ) ‘

. ‘ ‘ ‘ nghllght Selection ‘
RemoveSection( )

MsgBox() $
—

Confirm or Cancel

Return Choice
Removeltel‘n ‘
0 0 Adjust Numbers
Show to User ‘ ‘ <
Read List

- ‘

|
|
|
| | ‘ |

e

:l *[| 1....number ofLectlons] AddNew()

Fig 3.12: Remove Section Title Sequence Diagram

Use Case Name: Insert in between

Use Case Number: ULB10204

Description: Insert in between use case is used to add new titles in

between others.
Purpose: Inserting new Sections.

Related Use Cases: Add Section Title
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Primary Actors:  Teacher

UC Spec: Body Section

Main-Course:
Actor action System response
1) Teacher selects position for
new Section Title.

2) Teacher types new title to be

inserted.
3) Teacher commands to add. 4) New Title is added at desired
location in list.
5) The use case ends.
UC Spec: Trailer Section
Question: How Section numbers are affected after inserting new
Sections?

Answer: New inserted title takes number of old one, and system

takes account of this. All related contents of other
Sections are not disturbed by this operation. This

operation can be done at any stage of preparation.
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A

: Teacher Main Application

Screen : Main

Section Title| | Section Titles
: TextBox List : ListBox

Transaction Manager
: Recordset

Type Section Title

InsertTitle( )

g

IF e Create a Temporay Storage ‘
selected=true :l \
|

\ \
*[i=1...number of sections] Read Data List()

Insert Data ‘ /Lﬁ

Clear()

Addltem()

SaveTitles( )

p—

Read List Data‘

-
|

\ |
*[i=1....number of sections] AddNew()

-

Fig 3.13: Insert in Between Sequence Diagram

Use Case Name: Remove all

Use Case Number: ULB10205

\
\
\
%
|

Description: Remove all use case is used to remove all Section Titles

and their contents as well.

Purpose: To delete all Sectio

ns.

Related Use Cases: Remove Section Title

Primary Actors:  Teacher




UC Spec: Body Section

Pre-condition: There must be at least one Section developed so far.
Main-Course:
Actor action System response

1) Teacher commands to remove 2) System prompts for

all Sections. confirmation because it is a

critical operation
3) Teacher confirms operation. 4) System does the job.

5) The use case ends.

X

- Teacher Main Application |Section Titles | Transaction Manager : || Message Object :

Screen : Main List : ListBox| DataConnectionModule Interaction

RemoveAllSections( )

| |
ﬁﬂ‘ ! MsgBox() !
| |
| |

. Confirm or Cancel
Return Choice
Clear()
DeleteDataTable( )

|

)

1

|
|
| |

Fig 3.14: Remove All Sequence Diagram
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3.4 Add and format Text Sub Package

3.4.1 Use case Diagram

-

Set Font Name and Color

Teach

(from Use Case View)

Set Bold Italic Underline

C D

Type Text

Fig 3.15: Add and Format Text Sub Package Use Case Diagram

3.4.2 Use Case Specifications and Sequence Diagrams

Use Case Name: Type Text

Use Case Number: ULB10301

Description: Type Text use case is used to type Text by user through
keyboard.

Purpose:  Prepare Text data for Lecture.

Related Use Cases: Set Font name and Color , Set Bold Italic ,

Underline , Import Text

Primary Actors:  Teacher
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Technical Requirements: User will use keyboard for entering Text data.

UC Spec: Body Section

Main-Course:
Actor action System response
1) Teacher starts a Section. 2) System provides facility of entering
alphabets, numbers and other
special characters.
3) Teacher types Text. 4) System stores all data.
5) The use case ends.
UC Spec: Trailer Section
Question: How much Text can be entered in a specific Section?
Answer: It is better to divide Text in chunks that fit in one

Browser window on client side so as to avoid scrolling.
Therefore each Section’s Text data will be divided into

different Browser Screens for convenience.
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Text Entry Form : Text Window :
Text_Entry_Form TextBox

‘ _,,-V(KeyCode,Shift)

= KeyDown(IntéQe}: Integer)

: Teacher

\
Check For [ Ctrl B,1,U,Enter ]

Text(String) FrPrre

| BIUThen |

Del KeyDown(Integer, Integer)

| I

ENTER KeyDoWn(Integer, Integer) \
Check For [ Ctrl B,1,U,Enter ]

Then

Add New Line Character Jlf Enter |

|
Fig 3.16: Type Text Sequence Diagram

Use Case Name: Set Font name Color

Use Case Number: ULB10302
Description: This use case is used to select different font names and
respective colors of Text.

Purpose: To format Text data.
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Related Use Cases: Type Text, Set Bold Italic Underline , Import Text

Primary Actors:  Teacher

Technical Requirements: There is a need to use some color conversion
technique because we are dealing with
system and web based Browser applications.
User will use mouse and/or keyboard for
selections.

UC Spec: Body Section

Pre-condition: Some fonts must be installed in the system.
Actor action System response

1) Teacher opens font selection

control.
2) Teacher selects specific font 3) System sets Text with a
name and selects its color. specific font and color.
4) The use case ends.
UC Spec: Trailer Section
Question: When font selection can be done?
Answer: This selection can be done at any time prior or after

editing, or at any time.

Question: Why “Color Conversion” is required?
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Answer: This requirement arises when we are dealing with
standalone applications on a system and web based

Browser applications.

A

- Teacher Text Entry Form : Font Control : Text Window :
' Text_Entry_Form CommonDialog TextBox
‘ SetFont() ‘ ‘
ShowFont( ) |

|
Show Font Name and Color List
|
|
|
\

FontSize(Single)
FontName(String) | \
Color() 1 /u
| 1l
| FontN amg(Strlng)
‘ |
FontSize(Single)

¢
| !

! ForeCoIorj(Long) “U
|
|
|

Fig 3.17: Set Font Name and Color Sequence Diagram

Use Case Name: Bold Italic Underline

Use Case Number: ULB10303
Description: This use case is used to select bold and/or italic and/or

underline formatting of whole and/or specific words.
Purpose: To make Text more appealing.

Related Use Cases: Type Text , Set Font name and Color , Import Text




Primary Actors:  Teacher

Technical Requirements: User will use mouse and/or keyboard for bold,
italic and underline selections of words in Text
data.

UC Spec: Body Section

Main-Course:
Actor action System response
1) Teacher selects a specific 2) System highlights the
word/phrase/paragraph(s). selection.
3) Teacher makes selection of 4) System appropriately makes
bold and/or italic and/or bold and/or italic and/or
underline through keyboard underline formatting.

shortcuts or use mouse at his

own convenience. 5) The use case ends.

UC Spec: Trailer Section

Question: Whether it is possible to apply bold italic and underline
setting at once to some content?

Answer: Yes, this can be done.

64
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A

) Text Entry Form : Text Window :
- Teacher Text_Entry_Form TextBox
SeIStért(Long) ‘
IF command=B THEN :
BoldButton() _ | _ 7{
Bold (SelText(String))

o

ItalicButton( )
IF command=I THEN ltalic (SelText(String))

)

UnderlineButton( ) -
11

N—

Underline (SelText(String))
IF command=U THEN 1
NOTE: A little bit of - ‘
logic some times ‘ ‘ ‘
helps in
understanding ‘ ‘ ‘
sequence diagrams.
Fig 3.18: Set Bold Italic Underline Sequence Diagram
Use Case Name: Import Text
Use Case Number: ULB10304
Description: Import Text use case is used to import Text that is not in
electronic form.
Purpose: Facilitating Text data entry from some book or paper.

Related Use Cases: Set Font name and Color , Set Bold Italic Underline

Add Text
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Primary Actors:  Teacher
Technical Requirements: This requires some Optical Character Recognition.
Type of Actor: Human

UC Spec: Body Section

Pre-condition: (Scanner is available).
Main-Course:
Actor action System response
1) Teacher commands to import 2) System uses OCR application
some Text data. to import Text data.

3) Imported data is adjusted in
between.
4) The use case ends.

UC Spec: Trailer Section

Question: Why to import Text?
Answer: Importing Text through Scanner leads to fast

development and thus saving of time.
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-Teacher Text Entry Form : Scanned Data : Character Recognition | [Scanner Manager :
’ Text_Entry_Form Clipboard App : OLE MiraScan

‘ OpenScanner()
StartScan()

l ScanAndOCR() ‘

Recognize Data Read From Scanner

SetText()

GetText()

Fig 3.19: Import Text Sequence Diagram

Use Case Name: Scan

Use Case Number: ULB10305

Description: Scan use case is used to enable use of Scanner.

Purpose: It is required for scanning Text and/or Figures data

directly from some book or paper/card etc.

Related Use Cases: Import Text

Primary Actors:  Teacher

Technical Requirements: Scanner is installed in the system with some OCR

application.

Type of Actor: Human
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UC Spec: Body Section

Pre-condition: Scanner is online and ready.
Main-Course:
Actor action System response

1) Teacher places book or paper
that is to be scanned.
2) Teacher commands to start 3) System uses Scanner to read
scan. data.
4) If data is textual then Scanner
data is read through OCR
application.

5) The use case ends.

UC Spec: Trailer Section

Question: What is OCR?
Answer: OCR stands for Optical Character Recognition. It is
required to identify alphanumeric characters from

scanned Text. This enables editing of imported Text also.



A

Text Entry Form :

- Teacher Text_Entry_Form

Scanned Data : ||Character Recognition
Clipboard App : OLE

MiraScan

Scanner Manager :

J ScanAndOCR()

| |
g |

‘ OpenScanner() __ |
|

StartScan()

Recognize Data Read From Scanner

SetText()

GetText()

Open()
Start Reading
|

|
Fig 3.20: Scan Sequence Diagram

3.5 Add Voice Sub Package

3.5.1 Use case Diagram

O\«USQ»Q

Record Audio :
/ Compress
Play Audio
Teacher
(from Use Case View) Q
Insert Audio

Fig 3.21: Add Voice Sub Package Use Case Diagram
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3.5.2 Use Case Specifications and Sequence Diagrams

Use Case Name: Record Audio

Use Case Number: ULB10501

Description: Record Audio use case is used for recording Voice.
Purpose: Prepare Audio files related to Text and Figure data.
Related Use Cases: Play Audio , Insert Audio , Compress

Primary Actors:  Teacher
Technical Requirements: Requires Microphone and Speakers.

UC Spec: Body Section

Main course:
Actor action System response
1) Teacher commands to record 3) System starts recording
Voice. program.

4) Show settings to the User.

4) Teacher may change settings.

5) Teacher speaks in Mic for 6) System stores data in some
some duration and then stop available supported format.
recording. 7) Compress use case is then

used to compress Audio file.

8) The use case ends.
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UC Spec: Trailer Section

Question: What is the length of Audio that can be recorded?

Answer: Basically there is no limit, but it is better to limit Audio
content to related material only. After all it will share our
56 kbps pipe during the time slot when it is delivered.
Thus for each Browser Screen, that will be delivered to
client Screen, comprising of one or two paragraphs may

sufficiently require 2,3 minutes Audio.

X

- Teacher Text Entry Form : Audio Recorder” : File System : Audio Encoder :
’ Text_Entry_Form OLE FileSystem OLE
n Record( ) ‘
H CreateLink() ‘
Show Settings ‘ ‘
Change Settings ‘ ‘
Stop Recordin ‘ ‘
P ‘ 9 Save File
CompressToMP3() gl ‘
CreateLink()

Read Original File

Make Compressed File
Save New File :l

|
| |
|

|
Start Récording E
|
|
|
|
|
|
\

| |
Fig 3.22: Record Audio Sequence Diagram
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Use Case Name: Play Audio

Use Case Number: ULB10502

Description: Play Audio use case is used to play Audio content.

Purpose: For listening to added Audio content during development
process.

Related Use Cases: Record Audio , Insert Audio , Compress

Primary Actors:  Teacher
Technical Requirements: Requires Speakers.

UC Spec: Body Section

Pre-condition: Speakers are switched on. It’s better to turn off

Microphone during play.

Main-Course:
Actor action System response
1) Teacher commands to play 2) System starts playing Audio
earlier added compressed file through Speakers.

recorded Voice.
3) Teacher may decide to stop 4) System stops playing Audio.

playing Audio at any time. 5) The use case ends.
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UC Spec: Trailer Section

Question: Why to turn off Microphone?

Answer: To eliminate any background environment noise and also
to stop re-entering Sound from Speakers to Microphone,
which can suddenly start producing amplified noise due

to positive feedback effect.

X

- Teacher Text Entry Form : | | Audio Player : | File System :

Text_Entry _Form MediaP layer \ FileSystem

4, PlaySound() _ | ‘ ‘
FileName(String)_ | ‘

Pl
2y() ;wRead Audio File
|

Start Playing /LA
StopSound( ) L: \

Fig 3.23: Play Audio Sequence Diagram
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Use Case Name: Insert Audio

Use Case Number: ULB10503

Description: Insert Audio use case is used to add specific Audio file to
some Text.

Purpose: To attach a prerecorded or newly recorded Audio
narration.

Related Use Cases: Record Audio , Play Audio , Compress

Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: Some Audio content is available on system.
Main-Course:
Actor action System response
1) Teacher selects some Audio 2) System manages to attach it
file from available ones. with Section data.

3) Display added Audio File
name and its location.

4) The use case ends.



A

- Teacher Text Entry Form : File System : Sound File Name
' Text_Entry Form | | CommonDialog & Path : Label
| AddSound() _ | ‘ ‘
ShowOpen() _
7] |
FileName(String) | ‘
o
‘ Caption(String)
| ]
| |

|
|

Fig 3.24: Insert Audio Sequence Diagram

Use Case Name: Compress

Use Case Number: ULB10504

Description: Compress use case is used to compress recorded Audio.
Purpose: Compression shrinks size of Audio files.
Related Use Cases: Record Audio , Play Audio , Insert Audio

Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: Some uncompressed Audio content is available on

system.

Main-Course:
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This use case is an abstract use case. It has a <<uses>> relationship
with Record Audio use case. It is used to read a recorded Audio file and then
produce a compressed version of original file. It utilizes “Mp3’ or some other
Audio encoding technique. Compressed file produced is much smaller in
size approx 10:1.

UC Spec: Trailer Section

Question: Why Audio compression is required?

Answer: Compression of Audio files is required to enable efficient
delivery through 56 kbps the Internet bandwidth. We will
try to use Encoder that utilizes 8 kbit/s bit rate and
11025Hz frequency, thus achieving small compressed file

size.



- Teacher Text Entry Form : | | Audio Recorder | |File System | | Audio Encoder :
' Text_Entry_Form “:OLE : FileSystem OLE

o Record() _, |
H CreateLink()

Show Settings

Change Settings ; ‘

] ] |

Start Recording | ‘
Stop Recording\ 1

CompressToMP3( )

CreateLink() |
head Original Filé

ﬁ |
Make Compressed File
Save New File

|
|
|
| |
=
|
|
I | |
|

Fig 3.25: Compress Sequence Diagram
3.6 Add and Format Figures Sub Package

C oa—

Insert Figure
Scan

/ (from Add and Format Text)

Edit Figure

3.6.1 Use Case Diagram

Teacher

(from Use Case View) \
© Remove Figure

Set Size and Position

Fig 3.26: Add and Format Figures Sub Package Use Case Diagram
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3.6.2 Use Case Specifications and Sequence Diagrams
Use Case Name: Insert Figure

Use Case Number: ULB10401

Description: Insert Figure use case is used to add specific Figure with
some Text.

Purpose: To attach a scanned or otherwise available Figure in a
Section.

Related Use Cases: Remove Figure , Set Size and Position , Edit Figure

Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: Some Pictures/Images must be available on system.
Main-Course:
Actor action System response
1) Teacher chooses to add a 2) System show available Picture
Figure. files.
3) Select some Picture file from 4) System manages to attach
available ones. image with Section data.

6) The use case ends.



A

: Teacher

Text Entry Form :

File System :

Picture Window

Picture Name &

| AddPicture( ) ‘

Use Case Name:

Text_Entry_Form CommonDialog - Image Path : Label
ShowOpen( ) ‘ ‘ ‘
| ] \ \
FileNajme( String) ‘ ‘ ‘
Picture(Picture) |
| L } |
| Caption(String) l /U‘
| | |
| |

|

Fig 3.27: Insert Figure Sequence Diagram

Remove Figure

Use Case Number: ULB10402

Description:

Purpose:

Remove Figure use case is used to remove a Figure.

To detach an attached Figure from a Section.

79

Related Use Cases: Insert Figure , Set Size and Position , Edit Figure , Scan

Primary Actors:  Teacher
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UC Spec: Body Section

Actor action System response
1) Teacher commands to remove 2) System removes Figure from
some Figure. Section data and clears Picture
window.

3) The use case ends.

A

: Teacher

Text Entry Form : | | Name & Path : | Picture Window :
Text_Entry_Form Label Image

l RemovePicture( )

Caption() ‘
Picture()
| g
I 1 | |
| | | |
Fig 3.28: Remove Figure Sequence Diagram
Use Case Name: Set Size and Position
Use Case Number: ULB10403
Description: Set Size and Position use case is used to set the size of
Figure and it’s position.
Purpose: Enables resizing of original Figure as well as it position

as it is delivered on Browser Screen.
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Related Use Cases: Remove Figure , Insert Figure , Edit Figure , Scan

Primary Actors:  Teacher

UC Spec: Body Section

Actor action System response
1) Teacher sets height and width 2) System makes adjustments and
of Figure. stores new values.
3) Teacher sets position of 4) System makes adjustments and
Figure. stores new values.

5) The use case ends.

UC Spec: Trailer Section

Question: What is meant by “position on Browser Screen”?
Answer: Position is left, right, top or bottom of Text.

Question: Is it possible to set height separately from width?
Answer: Yes, it’s possible. It facilitates reshaping of Figure also.
Question: How to measure height and width?

Answer: It’s better to measure these values in terms of percentage

ratios of original Figure. Also it is more convenient for an
ordinary user to conceptually visualize double size, half

size, % size instead of number of pixels, because users
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don’t know every time, how much is the size in pixel or

in some other units such as cm, inches etc.

X

1
Show New Position

P

- Teacher Text Entry Form : | | Picture Width Control : Picture Height Picture Postion
Text_Entry_Form ComboBox Control : ComboBox|| Control : ComboBox
| (Click( ) | ‘ ‘
Display Width Options
‘Scroll( ) ‘ ‘
Text(String) 1 ‘ ‘
| S‘how New Width
‘ Click() < ‘ ‘
| Display Height Opt;ons ‘
| scroll() |
‘ Text(String) ‘ ‘
‘ Show New Height
‘ Click() :l ‘
‘ Display Pjosition Options T J
| Scroll() |
! Tel(t(String) ! ‘
| |
| |
| |
| |

|
Fig 3.29: Set Size and Position Sequence Diagram

Use Case Name: Edit Figure
Use Case Number: ULB10404
Description: Edit Figure use case is used to make corrections and

amend transformations to a Figure.



Purpose: Enables modifying a Figure as required by user. This
facilitates changing contents of a scanned Figure

Related Use Cases: Remove Fiqure , Insert Figure ,

Set Size and Position , Scan

Primary Actors:  Teacher
Secondary Actors: None

UC Spec: Body Section

Main-Course:
Actor action System response
1) Teacher after adding a Figure 2) System opens the Figure for
through Insert Figure use case editing purpose.

decides to modify it.

3) Teacher makes changes to 4) System saves changes.
Figure using different editing
tools such as lines, circles, 5) The use case ends.

shapes.
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A

: Teacher Text Entry Form :

Picture Edit Program :

Picture Window :

Edit_Picture( )

Refresh

Fig 3.30: Edit Figure Sequence Diagram

Text_Entry Form OLE Image
CreateLink(String)
1
Load File(String)
DoVerb()
*[j=1....m] Use Editing Tools
Il
Save File 1
i
Reload Picture(P icture)
gl
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3.7 Class Diagrams

<<Interface>>

<<Interface>> <<Module>> <<Interface>>
Recordset FileSystemObject | +FSYs GeneralModule TextStream
(from ApplicationPackage) (from ApplicationPackage) (from Applicati onPackage) (from ApplicationPackage)
0.1
1
Modul
1 << °. ule>> <<Interface>>
<<Module>> ConversionModule CommonDialog
DataConnectionModule | [ (fom ApplicationPackage) ; AppliaiinPala
(from ApplicationPackage) +Flle Open ren AT
1 t
+PreviewApp
1 1 <<Interface>> +Con‘press

<<Form>> <<Form>]>- OLE +RecordSoun
SettingsForm 4 Main O/ 1 » TScanApp

(from ApplicationPackage) 0“_kl(from ApplicationPackage) - +Uploa_1dPage
| . T1\Sectionﬁnesust +EditApp

<<Interface>>

ListBox

(from ApplicationPackage)

<<Form>>

Start_ Up

(from ApplicationPackage)

<<Interface>>
Interaction
\+imgLogo (fom ApplicationPackage)

<<Interface>>
+SectionTitle Image 1 1>
fNunfOfSeC (from ApplicationPackage)
1
<<Interface>> | ———+ImageBox <<Form>>
TextBox +TextBox 1= Text_Entry Form

(from ApplicationPackage) (from ApplicationPackage)

1

R

+PictureP osition

+PictureHeight
+PictureWidth
<<Interface>>
ézr;:fg[;;; <<Interface>> <<Ir_1terface>> MiraScan
(rom ApplicationPackege) | MediaPlayer | 1 Clipboard (fom Application
(from Application (from Application

Fig 3.31: Main Class Interaction Diagram (Lecture Preparation Application)



Fig 3.32: Class "Main" Stereotype <<Form>> Attributes and Operations

+PreviewApp

+UploadPage
4

<<Form>>
Main

& Titles : String

%Upload()
®AddSectionTitle()
®CreateNewLecture()
%ShowFileProperties()
®FileSave()
¥RefreshSectionTitlesList()
®InsertTitle()
®OpenExistingLecture()
¥PreviewComplete()
®RemoveAllSections()
¥SaveTitles()
®RemoveSection()
®RenameSection()
¥Settings()

gForm_ln itialize ()

Form_Terminate()

+Fi|e%0pen +NumC\3LfSec +Dat

<<Form>>
Main

+RileNamel abel

+SectionTitle +Fi
odified

+SectionT itlesList

<<Interface>

<<Interface>> <<Interface> <<Interface>

OLE CommonDialog TextBox Label

<<Interface>

ListBox
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Fig 3.33: Aggregation Relationships of Class: Main Form with other classes



<<Form>>
Text _Entry_Form

&BoldStarted : Boolean
&ltalicStarted : Boolean
&:UnderlineStarted : Boolean
&BoldCursorPosition : Integer
&ltalicCursorPosition : Integer
&sUnderlineCursorPosition : Integer

“%LoadData()
%AddSound()
“AddPicture()
%AddSection()
%BoldButton()
“CompressToMP3()
®ltalicButton()
“PlaySound()
®Edit_Picture()
“NextSection()
“Preview()
®PreviousSection()
%Record()
“RemovePicture()
“SaveAll()

%Scan()
%ScanAndOCR()
“SetFont()
“UnderlineButton()
gForm_lnitialize()

Form_Terminate()

Fig 3.34: Class "Text Entry Form™ Attributes and Operations



<<Interface>>

MediaP layer

+MediaP layer

1
<<Interface>>

TextBox

1
+TextBox

<<Interface>>| |

+ImageBox

+PreviewlInternet

+EditApp

<<Interface>> +PicScan <<Interface>>|
OLE +ScanApp Label
« TRecordSound - .
1. « +PictureFilePath
+Compress

1&1 1

i. <<Form>>

Image — < Text Entry_Form >————— ComboBox

+SoundFilePath

<<Interface>>

*

+PicturePosition

+PictureHeight
+PictureWidth

Fig 3.35: Aggregation relationships of “Text Entry Form’ Class

<<Module>>
DataConnectionModule

gConnected : Boolean
&ConnectedJoined : Boolean

®MakeConnection()
®JoinedConnection()
®CloseJoinedConnection()
®CloseConnection()
®DeleteDataTable()
®DeleteDataFiles Table()

Fig 3.36: Data Connection Module



<<Module>>
GeneralModule

&CurrentFileName : String
gContentChanged : Boolean
&OCRApplication : String
gSoundRecordApplication : String
MP3Encoder : String
&sScanApplication : String

®StartUserWait()
¥StopUserWait()
- ®LoadExternalAppPaths()

Fig 3.37: General Module

<<Module>>
ConversionModule

¥ConvertToRGB()
- %ConvertSize()

Fig 3.38: Conversion module

<<Form>>
SettingsForm

®Change_and_Save()
®Exit()
®Form_Load()
gForm_ln itialize()

Form_Terminate()

Fig 3.39: Class Settings Form
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<<Module>> <<Form>>
ule
GeneralModule Text_Eniry_Form
- — & BoldStarted : Boolean
&CurrentFileNarre : String & ltalicStarted : Boolean
<<Form>> @ContentChanged : Boolean &UnderlineStarted : Boolean
Main #OCRApplication : String &,BoldCursorPosition : Integer
SoundRecordApplication : St
I%TitIeS'Strin oMunEn cdo : ppiication - Sirng %ItalicOJrsorPosition:Integer
-=ting ¢MP3Encoder : String & UnderlineCursorPosition : Integer
%Upload() %StartUserWait()
- %
%AddSectionTitle() 1 estopUserwait() ,kﬁgfﬁgo
$CreateNewLecture() %LoadBxtemnalAppPaths (| —— ®AddPicture()
ShowFileProperties () 1 ®AddSection()
%FileSave()
YRefreshSectionTitlesList)— :gwarzgg%())MP%
$insertTitle() 1 ;
%QOpenBistingLecture() 0.1 :g:: 'CS%LS;%%O
YPreviewConplete) 1 *Edi)t/ Picture()
SRempveAllSections() SNestSecti
$SaveTitles() <<M¢_)du|e>> o XS ction()
SRempveSection() 1 1 | ConversionModule ‘P::zzg\sg)Section()
%RenameSection() ®Record()
SSettings) $Convert ToRGB() ¥RemovePicture()
I FFg"“_?jE'a!'zetO | *ConvertSize) | SSaveAll()
-&hForm.Tyminate o5can()
9ScanAndOCR()
1 YSetFont()
%UnderlineButton()
<<Module>> Form_Initialize()
0. DataConnectionModule “&PForm Terminate()
&Connected : Boolean
<<Form>> ¢ConnectedJoined : Boolean
SettingsForm #MakeConnection()
% JoinedConnection()
%Change_and_Save() %CloseJoinedConnection() |1 <<Interface>>
$Bit() “CloseConnection() 0 ]Recordset
%Form Load() DeleteDataTable() "
Form_Initialize() - ¥DeleteDataFiles Table() I

Form Terminate()|
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Fig 3.40: Six Important classes in detail and their relationships




+PreviewApp
<<Module>> <<Interface>>
ConversionModule +UploadPage OLE

1 RecordSound
+PicScan
<<Form>> +Sca}nApp
SettingsForm +EditApp
+Compress
0..*
<<Module>>
<<Module>> <<Form>> GeneraIMOdule
DataConnectlonModule Main
1 1
0.1
<<Interface>>
Recordset
+FSys
<<Interface>> v
MedlaPIayer <<Fom>>  <siterface>>
< T < Text Entry Form FileSystemObject
+MediaP layer

Fig 3.41: Relationships between important classes
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3.8 Component Diagram

<<EXE>> <<EXE>>

Internet Sound RZIIEDXSE» SEXFE»

Browser Recorder Encoder Application
N

<<ActiveX>> /
\ / <<EXE>>

<<EXE>> Scan App
Application +—— —

<<ActiveX>> —

Scripting < - —

- — <<ActiveX>>
MediaP layer
: « 7 N ctl
<<ActiveX>> / \ \
stdole e

<<Active X>>

VBA

<<ActiveX>>

VBRUN

<<ActiveX>> <<Active X>>
MSComDlg ADODB

Fig 3.42: Component Diagram of Lecture Preparation Application

|
ApplicationPackage

<<EXE>> <<EXE>> <<EXE>> <<EXE>>
Internet Sound MP3 OCR
Browser Recorde Encoder Application
/4 7

<<ActiveX>> \

<<EXE>>

/ / Scan App
/ -

/

Application

—_> Media
PlayerCil

— <<ActiveX>>
<<ActiveX>> Lz

Scripting
~
N
/ / Y 2 .

- . <<ActiveX>> <<ActiveX>> <<ActivexX>>
sdole @ % VBRUN $ MSCom % ADODB
Dlg

Fig 3.43: Application Package
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Chapter 4

Server Side Software
4.1 Purpose of Server Side Software

When the teacher has prepared Lecture on his computer then it must
be uploaded to a central University Server prior to conducting Live Class
Session. Our Server Side Software will make it easy to automate the process
of uploading Lecture and related content. The teacher can upload more than
one Lecture simultaneously. The teacher has authority of activating any one
of the Lectures in a particular course. The activated Lecture will be available
during the next Live Class Session.
4.2 Simultaneous Availability of All Functionalities

Our Distant Classroom is proposed to offer a number of functionalities
simultaneously. These include, being able to deliver prepared Lecture
material in specific size chunks, Live Query and Response, including
Blackboard content, monitor status of online users, and Live Audio and
Video Session. Therefore Server Side Software should be capable of
providing all these functionalities simultaneously to the users.
4.3 Modes of Classroom

As mentioned above, there are different functionalities that are

provided simultaneously. To generalize usage it is better to have a number of
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distinct class modes that are available. In a Class Session it may not always
be necessary to include Live Audio and Video Session, or it is not necessary
to include Live Query and Response facility. Similarly the teacher may like
to deliver Lecture only using Live Audio and Video Session without any
prepared Lecture material. Therefore to be more generic our Server Side
Software should provide option of selecting Class Modes. A number of Class
Modes can be defined easily, for example:

e Text, Voice and Figures Only (All Recorded)

e Mode 1 plus Live Query and Response with Blackboard Content

e Mode 2 plus additional Live Video and Audio Session

e Mode 3 with simultaneous Live Video and Audio

e Live Audio and Video Session only
4.4 Uploading Lecture and Related Content

Uploading Lecture material means that the teacher after preparing the
Lecture material will transfer it to the Server. Now there are some issues to
be resolved. First of all some data file will be required to hold textual
content plus information about all other related Picture and Sound files. Now
if we assume that upload process is to be done by selecting files then the user
will soon become annoyed because a single Lecture may comprise 25-30
Picture and Sound files or even more. It is very difficult to remember

individual locations of all files, and then manually select each file.
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In order to simplify this process our Software should be capable of
uploading main Lecture file and its related Picture and Sound files
automatically, without intervention of the user. But this will require client
side file system access to be provided to Server Side Software. First of all
main file will be uploaded and the Server Software will prepare a list of
related files which will be uploaded automatically without manual user
selection. [17,18]

4.5 Activating Lecture

The teacher can upload more than one Lecture sequentially. But how
the Server Side Software will know which Lecture is to be delivered during
Live Class Session. There must be some discrimination between Lectures; an
active Lecture and an inactive Lecture. The teacher has authority of
activating any one of the Lectures in a particular Course. Thus he will
determine which Lecture will be available during the coming Live Class
Session.

4.6 Role of DB Server

There will be a Central Database Server on the Server Side. This
Server will hold a separate Database for each Subject. Information which is
stored here will comprise of list of all Lectures uploaded for a particular

Subject, active Lecture content, Live Query and Response content, registered
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users information, users online status and activation information. There is a
need of fast Database Server to provide good service to online users.
4.7 Optimization: Making Fast Access
When any specific Lecture after being uploaded is activated its
contents are transferred to Central Database Server. But to provide fast
access, it is better that standard HTML/ASP pages are generated on Server
file system for Lecture material in addition. Also for the same reason of
providing comparatively faster access, we are not storing Picture and Sound
data in the Database. This is a good optimization technique because we are
constrained by low bandwidth Internet. We have to be very conscious in
deciding the content and it’s delivery format throughout development
process.
4.8 Live Audio and Video Session
Live Audio and Video is a facility for the teacher to deliver Audio and
Video content complementary to the Lecture material or in a fully separate
Session. There must be some options for example:
e Audio only
e Video only

e Audio and Video (Combined)



97

4.9 Need For Automatic Announcement Of Live Audio Video Session

Another necessary requirement is to provide such functionality to the
teacher that he can announce when he desires to start Live Audio and Video
Session during a Class Session. This announcement should reach all the
students so that they divert their attention to Live Audio and Video Session.
Without this functionality the students will have no indication as to when
they have to attend Live Audio and Video Session.
4.10 Query and Response

Query and Response is an integral feature of our Distant Electronic
Classroom. This functionality will provide the students capability of asking
their typical new questions relevant to a particular Section. The teacher will
answer question in textual format and/or with Blackboard content taken
through Camera. All students viewing a particular Section will also view
related Queries relevant to that particular Section. As and when a student
desires he/she can view textual and/or Blackboard demonstration in
Response.
4.11 Live Teacher’s Board Content

In Response to a particular Query a teacher may want to answer by
drawing a sketch/graph etc on Board as is common in our normal
classrooms. Now our Software should be capable of automatically selecting

new Blackboard content file and sending it to the main Server from where it
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becomes viewable by all desirous users. Therefore there must be some
means to simplify and automate this process.
4.12 Merging Live Interaction with Lecture Content

When the live interactive Class Session will be over, the teacher if he
wishes may need to combine the live interactive content with prepared
Lecture material. The prepared Lecture material includes Text, Figures and
recorded Audio that was developed earlier by the teacher. Live interactive
content will include Query and Response in textual form plus Picture of the
Board content. There must be some means to distinguish at which location in
the Lecture the Query was raised, so that when the teacher orders to merge it
with the content each Query and it’s Response is placed appropriately in
between relevant Section boundaries.
4.13 Browsing Old Lectures

The students may desire to view Lectures after the Class Session time
is over. Therefore all the Lectures must be available for browsing by the
students at any time. Here one more issue arises; that two separate Lecture
formats should be available for browsing, one with Queries and Responses
and the second without such Queries and Responses.
4.14 Monitoring Status of Students

Our Server Side Software should provide facility to the teacher to

monitor when a student comes online. In addition there must be some
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indication about where in the Lecture material a student is viewing contents
at a particular instant. This will facilitate the teacher in conducting Live
Class Session.

4.15 General Purpose Architecture Development For All Subjects.

We are developing general-purpose Distant Electronic Classroom
Software. Therefore our Server Side Software should be capable of
maintaining a number of subject’s data simultaneously on the Database
Server as well as on file system. Specific folders for each Subject and it’s
Lecture(s) will be generated and maintained by our Software. This process
should be automated by the Server Side Software because there may arise
serious issue of similar Picture and Sound file names, issue of separating
contents of one Lecture form other, and issue of maintaining a record of
where relevant content of a particular Lecture of a specific Subject lies. All
these issues will become troublesome, once teachers will start uploading a
number of Lectures, if these are not taken care early.

4.16 Registering New Students

We will assume that it is the responsibility of the Administrator to
register new users. Therefore we have to provide some suitable interface for
the Administrator for this purpose. Administrator will register a new user in

any Subject, his user type; as Teacher, Student or Silent Student.
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4.17 Subject Contents on Server

Lecture file with related Picture and Sound files will be uploaded to
the Server. When a particular Lecture is activated its contents are transferred
to Database Server and web pages are also generated for faster access. After
class is over, a merged version of Lecture is generated. Therefore Lecture
content on Server Side will consist of Database content, Picture and Sound
files, Web Pages and Board images. Therefore Lecture content will be
scattered on the Server at different locations during Live Class Session but
will be combined and modified afterwards.
4.18 Role of Video Server

Live Audio and Video Session requires a Video Server on Server Side.
Our Software should be capable of acquiring Live Audio and Video content
taken through the Camera, processed at the teacher’s computer and then
routed to the Server. Audio and Video content that arrives at the Server is
streamed to all connected clients. The clients receive the media in real time,
and without having to wait for clips to be downloaded. [19]
4.19 Dual use of Camera

Camera connected with the teacher’s computer will serve two
purposes. First it will be used to take static Board content during Live Query
and Response. Secondly Camera is used to take live Video during Live

Audio and Video Session.
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Chapter 5

Analysis and Design of Server Side Software

5.1 Use Case Hierarchy {Server Side Software}

ULB20000 Server Side Package (Package)
ULB20100 Common Functionalities (Sub Package)
ULB20101 Log in (Concrete)
ULB20102 Join Class (Concrete)
ULB20103 View Prepared Lecture (Concrete)
ULB20104 Exit (Concrete)
ULB20105 Browse Old Lectures (Concrete)
ULB20106 Log out (Concrete)
uLB20200 Functionalities For Teacher (Sub Package)
ULB20201 Reply To Query (Concrete)
ULB20202 Start Live Audio & Video Session  (Concrete)
uLB20203 Monitor Status of Online Users (Concrete)
uULB20204 Upload Lecture (Concrete)
ULB20205 Activate Lecture (Concrete)
uULB20300 Functionalities For Student (Sub Package)
ULB20301 Ask A Query (Concrete)
ULB20302 View Live Query & Response (Concrete)
ULB20303 Attend Live Audio & Video Session (Concrete)
ULB20400 Functionalities For Administrator (Sub Package)

ULB20401 Register Users (Concrete)



Common Functionalities For
Functionalities Teacher

Functionalities For Functionalities For

Student Administrator

Fig 5.1: Server Side Software Functionalities

Join Class

mmon Functionaliti es)
(from Common Functiond ities)

i P (fom C F d
Online User View Prepared Lecture M comm® Furctondiie)
(from Use Case, Up|oad Lecture (from Common Functionalities)

fom F d For Teahel
rom mm tie ForTexted Activate Lecture
(from Functionalities For Teacher)
Re ply To Query
Teacher (from Functionalities For Teacher)
(from Use Case O

Admlnlstrator Monitor Status of Online Users  gart Live Audio Video Session

(fom Functionalities For Teacher) (rom Functionalities For Teacher)

D

(from Use Case
Student

(fom Use Case

O O

Register Users Ask A Query View Live Q & A

(fom Functiondities For Administrator) (from Functionalities For Student) (fom Functionalities For Student)

Fig 5.2: Server Side Software Main Use Case Diagram

Attend Live Audio Video Session

(from Functionalities For Student)
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5.2 Common Functionalities

5.2.1 Use Case Diagram

C_D

Browse Old Lectures

[l

_ Log in
Online User
(from Use Case View) Q
Exit
Join Class
Log out

View Prepared Lecture

Fig 5.3: Common Functionalities Use Case Diagram

5.2.2 Use Case Specifications and Sequence Diagrams
Use Case Name: Log in

Use Case Number: ULB20101

Description: Log in use case is used to log in to system.
Purpose: Checks whether a user has authentication to enter a

particular Subject area.

Related Use Cases: Log out
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Primary Actors:  Student, Teacher, and Administrator

UC Spec: Body Section

Actor action System Response
1) User launches web Browser.

2) User types address in location

bar of web Browser. 3) System displays ‘default page’
4) User enters his user name, 5) System authenticates user.

password , subject and 6) If user is an authenticated user

submits information. then system opens student

Screen for the particular
Subject.
Else alternate flow Al

7) The use case ends.

Alternate Flow Al
Actor action  System Response

1) If user is not an authenticated user then system
redisplays ‘default page’ plus it displays an “error
message’.

2) The use case ends.

UC Spec: Trailer Section

Question: Why Subject is to be entered when logging?
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Answer: We are developing a general Classroom that is expected

to support multiple Subjects after it is deployed.

A

- Teacher Log in Page || Authenticate Registered Users | |Status of Users Teacher

Script Recordset Recordset Screen
- open | | | | |
Enter Info ‘ ‘ ‘ ‘
Submit Info_
Open ‘ ‘ ‘
11
Open ‘ ‘
Authenticate User ‘ % ‘
Add New Online User ‘ ‘
‘ Open HJ ‘
J 1 | |
\ \

Fig 5.4: Sequence Diagram for Logging Teacher
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- Student Log in Page Authenticate Registered Users | |Status of Users Student
' | Script | Recordset Recordset Screen
|_open | | | | |

Enter Info ‘ ‘ ‘ ‘
Submit Info_

Open ‘ ‘
Open \ ‘

\ i
Authenticate User ‘ ‘ ‘
Add New :Online User ‘ ‘

[

‘ Open LH ‘
I I ﬂ
] 7 | | |

Fig 5.5: Sequence Diagram for Logging Student

X

Log in Page| Authenticate | |Registered Users | |Status of Users

Administrator

Administrator | Script Recordset Recordset Screen
| oven | | | | |
Enter Info ‘ ‘ ‘ ‘
Submit Info
Open H} ‘ ‘
>

Open |
| § |
Authenticate User ‘ ‘ ‘
Add New‘OnIine User \ ‘

! g
| Open | |
\ \ [
i 1 | | |
| | |

Fig 5.6: Sequence Diagram for Logging Administrator
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Use Case Name: Join Class

Use Case Number: ULB20102

Description: Join Class use case is used to join an active Classroom.

Purpose: Users after logging to Server have opportunity of
attending a Live Class Session by entering Classroom.

Related Use Cases: EXxit

Primary Actors:  Student, Teacher

UC Spec: Body Section

Pre-condition: User is Logged in and a Class Session is being conducted.

Main-Course:
Actor action System Response
1) User commands to join 3) System opens Classroom designed
Classroom. for specific user in preset mode.

4) System opens Lecture window,
Live Queries window, Ask New
Query window.

4) The use case ends.



Question:

Answer:

UC Spec: Trailer Section

What is a Classroom Mode?

108

To generalize usage it is better to have a number of

distinct Class Modes that are available. A Class Session

may not always necessary include Live Audio and Video

Session, or it is not necessary to include Live Query and

Response facility. We are designing five modes:

e Text, Voice and Figures only (All recorded)

e Mode 1 plus Live Query and Response with BlackBoard Content

e Mode 2 plus additional Live Video and Audio Session

e Mode 3 with simultaneous Live Video and Audio

e Live Audio and Video Session only

X

: Teacher

‘ Join Class

Teacher Class For Lecture Live Querries ||Reply To Query || Live Audio
Screen Teacher Screen|| Window Window Window Video Window
Open Active Class
Open Window ‘
Open Window |
]
‘ Open Window
T
Open‘Window

|
|
|
:
|
|
|

|
|
|
|
|
|

Fig 5.7: Sequence Diagram For Join Class For Teacher
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: Student
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Student Class For

Lecture

Live Querries

Ask New Query || Live Audio

‘ Join Class

Screen Student Screen Window Window Window Video Window|
Open Active C‘Iass
Open Window ‘
Open Window |
]
, Open Window

T
Open‘ Window

|
|
g
|
|
|

|
|
|
|

Fig 5.8: Sequence Diagram For Join Class For Student

Use Case Name:

View Prepared Lecture

Use Case Number: ULB20103

Description:

Purpose:

Related Use Cases:

Primary Actors:

Main-Course;

View Prepared Lecture use case is used to display

prepared Lecture material.

This use case is for properly displaying Section Screens

to users in fixed amount of data chunks including Text,

Pictures and recorded Audio.

Ask A Query , View Live Query and Response

Student, Teacher

UC Spec: Body Section
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Actor action System Response
1) User joins Live Class. 2) System opens active Classroom in
a specific Subject.
3) System displays prepared
Lecture material with limited.
amount of Text, Picture and
recorded Audio.

4) Users reads and listens to

prepared Lecture. 5) System displays

User browse forward and next or previous

backward through Lecture content and records location
material. of user.

6) The use case ends.

UC Spec: Trailer Section

Question: Why location of a student is recorded?
Answer: There is a need to maintain status of a student’s progress
through Lecture material to provide information to the

teacher.



A

- Student Student Class For Student Lecture Lecture
’ Screen Screen Window Files
‘ Join Class ‘ ‘ ‘
Open Active | ‘ ‘
Display
Fetch
Move L \
N \
| g
I I
Listen to Recorded ‘ /LH
\ \

Fig 5.9: Sequence Diagram For View Prepared Lecture in Classroom

Use Case Name:

Exit

Use Case Number: ULB20104

Description:

Purpose:

Exit use case is used to exit user from the Classroom.

Allows user to leave the Classroom at his own will.

Related Use Cases:

Primary Actors:

Pre-condition:

Main-Course:

Join Class

Student, Teacher

Class

UC Spec: Body Section

is being held.

111



112

Actor action System Response
1) User commands to exit from 2) System close Classroom
Classroom. window.

3) System shows specific user’s
Screen (that offers other
functionalities for user).

4) The use case ends.

X

- Teacher Class For Teacher Teacher's
' Screen Screen
‘* Exit Class
Close \
_ |
Open
- |
|
|

Fig 5.10: Sequence Diagram for Exiting Teacher From Classroom



Class For Student

: Student
Screen

\ Exit Class \

Close

]

Open

Student
Screen

!
|
|

Fig 5.11: Sequence Diagram for Exiting Student From Classroom

Use Case Name: Browse Old Lectures

Use Case Number: ULB20300

\
\
1
\
\
\
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Description: Browse Old Lectures use case provides functionality of

browsing all Lectures.

Purpose: To provide facility to users to view all Lectures. This

facilitates viewing Lecture material with or without

Queries when there is no Class being conducted.

Related Use Cases: View Prepared Lecture

Primary Actors:  Student, Teacher
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UC Spec: Body Section

Pre-condition:

available for viewing.

Main-Course:

Actor action
1) User logs in to a particular
Subject main page.
2) User commands to view

Lectures.

4) User selects a Lecture to view.

User selects option of

Queries content.

Lecture material is properly loaded on Server and is

System Response

3) System shows list of Lectures

and option of with or without

Queries.

5) If ‘without Queries’ option is
selected then the system deliver
Lecture content only.

6) The use case ends.



Alternate Flow Al
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115

1) If User selects with “‘Queries

option’ system shows Lecture

material intertwined with

Queries and Responses in all

Sections.

2) System also shows black

Board images in case a

specific Response involves it.

Student
Screen

Lectures List
Window

List of Lectures
Recordset

View Lecture
Script

Lecture Web
Page

| |
View Old Lecture§

Open

Make Ch oicgs

[

Get List HH
e
a

Run

|
|
|
L Open
|
|

Fig 5.12: Sequence Diagram for Browse Old Lectures
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UC Spec: Header Section

Use Case Name: Log out

Use Case Number: ULB20106

Description: Log out use case is used to log out from system.
Purpose: Allows user to log out from system. User name is

removed from on line users list.
Related Use Cases: Log out
Primary Actors:  Student, Teacher, and Administrator

UC Spec: Body Section

Pre-condition: User is logged in
Main course:
Actor action System Response
1) User commands to log out 2) System finds user entry in
from within the student online user’s list, and removes
Screen. it.

3) System shows logout message
to user.

4) The use case ends.



X

Teacher I | it | Recordset || Soreen
I Logout ‘ ‘
Call ‘

Find User ‘ ‘

Remove Entry HJ ‘

Sh‘o‘w ‘

| )

! I |

|

|

Fig 5.13: Sequence Diagram for Logging out Teacher

A
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- Student Student Log out Status of Users Log out
' Screen Script Recordset Screen
| Log out | |

Find User _ |
Remove Entr;u ‘
7 |
> |
T
|

|
how
|
|
|
|
|

Fig 5.14: Sequence Diagram for Logging out Student
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X

Administrator Log out Status of Users Log out
Administrator Screen Script Recordset Screen
L Log out ‘ ‘ ‘
Call | ‘ ‘
Find User |
« |
Remove Entry |
T |
Show |
| gl
i T | |
T | | | |
| |

Fig 5.15: Sequence Diagram for Logging out Administrator
5.3 Functionalities for Teacher

5.3.1 Use Case Diagram

D

Monitor Status of Online
Users

% MUW
Teach;;\\\\\\\\\\\\\\\\\\\\\\\\e§:::::::>

(from Use Case View)

Activate Lecture

D

Reply To Query

D

Start Live Audio Video
Session

Fig 5.16: Use Case Diagram Functionalities for Teacher
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5.3.2 Use case Specifications and Sequence diagrams

Use Case Name: Reply To Query

Use Case Number: ULB20201

Description: Reply To Query use case is used to reply to some Query.

Purpose: Teacher may reply to a particular Query using either
textual answer only, or he may draw Figure on Board.

Related Use Cases: Ask A Query

Primary Actors:  Teacher

UC Spec: Body Section

Main Course:
Actor action System Response
1) Teacher joins Live Class. 2) System opens Classroom for
teacher.
3) System displays Response
4) Teacher types textual answer. window.

5) Teacher may command to
include Board’s Image if he 6) System adds textual and/or
has drawn some Figure. Image Response to Query
Response data.

7) The use case ends.
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X

- Teacher Teacher ||Class For Teacher | [Response || Reply To || Add Response Query
' Screen Screen Window | | Query Page Script Recordset

‘ Join Class ‘ ‘
|

Open Active Class ‘
L Open
T |

Open

Send Response(Text, Image)

7
|
|
|
|

4 |
‘ { Add Response(Text,Image)
| |

Fig 5.17: Reply to Query Sequence Diagram

Use Case Name: Start Live Audio & Video Session

Use Case Number: ULB20202

Description: The teacher uses Start Live Audio & Video Session use
case to start a Live Audio and Video Session.

Purpose: Live Audio and Video is a facility for the teacher to
deliver Audio and Video content complementary to the
Lecture material or as a fully separate Session. Another
necessary requirement is to provide such functionality to
the teacher that he can announce when he desires to start

Live Audio and Video Session during class.
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Related Use Cases: Attend Live Audio and Video Session

Primary Actors:  Teacher

UC Spec: Body Section

Main-Course:
Actor action System Response
1) Teacher joins class. 2) System opens active
Classroom for teacher.
3) Teacher commands to start 4) System opens Video window.

Live Audio and Video .
5) System loads Transmission

Session.
Control.

6) Teacher sets Audio and

Video options. _
8) System announce start of Live

7) Teacher commands to start ) ) )
Audio and Video Session to

transmission.
students.

9) The use case ends.

UC Spec: Trailer Section

Question: Why Live Audio and Video Session is announced.?
Answer:  Without this functionality the students will have no indication

as to when they have to attend Live Audio and Video Session.
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: Teacher

Teacher Screen | | Class For Teacher Live Audio Video || Load Video Session Audio Video
Screen Window for Teacher Script Transmission Control
‘ Join Class ‘ ‘ ‘ ‘
Open Active Class
Start Live Audio Video Session ‘ ‘
= Open ‘
Run |

Make Selection (Audio, Video

Start Lﬁ

)

Raise Start Event

Load Control ‘
Initialize i
)

Il

Announce Transmission

l Raise Stop Event

[

Announce Stop

Fig 5.18: Sequence Diagram For Live Audio and Video Transmission

Use Case Name: Monitor Status of Online Users

Use Case Number: ULB20203

Description: Monitor Status of Online Users use case is used to view

online user’s

status.

Purpose: It is the facility for the teacher to view which students are

attending Live Class Session. Also location of the student

in current Lecture Sections is indicated.

Primary Actors:  Teacher
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UC Spec: Body Section

Main-Course:
Actor action System Response
1) Teacher joins Class. 2) System opens Classroom for teacher.

3) System displays online users and their
status.

4) System automatically updates this view
after some preset time.

5) The use case ends.

A

- Teacher Teacher Class For Teacher | |Online Users Status of User Status || Time out
' Screen Screen Window users Script recordset Control
‘ Join Class ‘ ‘ ‘ ‘

|

Open Active Class

Open ‘ ‘ ‘ ‘
Run
Logd |
Set /u
Stqrt /LH
Get Data ‘ 1]
o and s |
Display Users and Status

N Timeout Event

T T H‘F\Tefresh ‘
| |
| |

Fig 5.19: Sequence Diagram For On line Users status monitoring
Use Case Name: Upload Lecture

Use Case Number: ULB20204
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Description: Upload Lecture use case is used to upload Lecture data.

Purpose: Teacher after previewing Lecture will transfer it to the
Server.

Related Use Cases: Activate Lecture

Primary Actor: Teacher

UC Spec: Body Section

Main Course:
Actor action System Response
1) Teacher logs in. 2) System display teacher Screen.
4) System opens upload Lecture
3) Teacher commands to window.
upload Lecture. 6) System transfers Lecture data
5) Teacher selects Lecture file file to Server.
on his computer. 7) System updates Lecture’s list.

8) System finds information
about related Picture and
Sound files. Automatic upload
from client computer is done.

9) The use case ends.
UC Spec: Trailer Section

Question: What are related files?

Answer:  Related files are the Picture and Sound files that are necessary for
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a specific Lecture.

Question: Why automatic upload of related files is required?

Answer: It is expected that there are a number of Picture and Sound files
that constitute a Lecture. Therefore manually selecting and
uploading these may consume much time; it is prone to

mistakes in selection by user and after all it is quite a dull task.

A

: Teacher

Teacher Upload Upload page| |Upload Response | |List Of Lectures Related
Screen Window Script Rescordset | Files

il Upload Lecture ‘

Load ‘ ‘ ‘
Select File To Upload ‘ ‘ ‘
T | R | |
Save File
‘ ‘ Add to list ‘ ‘
Read Related Filenames ‘
e ]
Prompt for related files upload ‘ ‘
! Allow upload of all files

| | = |

T |

| | Show Confirmation |

Fig 5.20: Sequence Diagram For Upload Lecture

Use Case Name: Activate Lecture

Use Case Number: ULB20205
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Description: Activate Lecture use case is used to activate a particular

Lecture for use in Classroom.

Purpose: Teacher after uploading Lecture files needs to activate it.
He can upload a number of Lectures and then activate
any one of them for a particular Class Session.

Related Use Cases: Upload Lecture

Primary Actors:  Teacher

UC Spec: Body Section

Pre-condition: Some Lecture(s) has previously been uploaded.

Main-Course:

X

- Teacher Teacher Load Loading Choices | |List Of Lectures| | Uploaded Load Script| | Lecture Data
’ Screen Window Pages Rescordset Lecture File Recordset
Activate Lecturé
Open
> Load
‘ : Get Data ‘ ‘
>
Select Lecture to Activate
7 f

Transfer Data

Generate Web Pages

[T I
Select Lecture Mode T ‘ ‘ ‘ ‘
Run
| T | |
‘ ‘ ‘ ‘ ‘ ‘ Activate Lecture

Fig 5.21: Sequence Diagram For Activating Lecture
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Actor action System Response
1) Teacher from teacher’s Main 2) System opens Activation
Screen commands to open window and displays list of all
Activation window. available Lectures that are

ready to be activated.
3) System also provides
different options for Class
4) Teacher selects a particular Mode.
Lecture for activation, and
makes selection of its mode. 5) System transfer data to main
DB Server. Web pages for
faster access of Lecture data
are generated.
6) Class is now in ready state.

7) The use case ends.

UC Spec: Trailer Section

Question: Why Web Page are generated?
Answer:  To provide fast access to Lecture material, it is better that
standard HTML/ASP pages are generated on Server file system

for Lecture material, in addition.



128

5.4 Functionalities For Student

5.4.1 Use Case Diagram

D

/ Ask A Query
O D
Student

(from Use Case View)

View Live Q & A

(D

Attend Live Audio Video
Session

Fig 5.22: Functionalities for Student Use Case Diagram
5.4.2 Use Case Specifications and Sequence Diagrams
Use Case Name: Ask A Query

Use Case Number: ULB20301

Description: As A Query use case is used to ask new Queries.
Purpose: To provide facility to the students to ask questions during

Live Class Session.

Related Use Cases: Reply To Query , View Prepared Lecture




129

Primary Actors:  Student

UC Spec: Body Section

Pre-condition: Class is being held.
Main-Course:
Actor action System Response
1) Student views prepared
Lecture content.
2) At some specific point he may
want to ask a question.
3) Student types his Query. 4) Query is sent to main Server.
5) Query is added to Query data
and location in Lecture where
it was raised is also recorded.

6) The use case ends.

UC Spec: Trailer Section

Question: Why location of a Query is recorded?

Answer: Location of a Query is important because it is used to distinguish
Queries; which Queries are to be shown to the students viewing

a particular Section, and also when merging Queries into

Lecture material.
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: Student

Student || Class For Student | Ask A Query || Ask A Query | | Add Query Query

Screen Screen Window Page Script Recordset
‘ Join Class ‘ ‘ ‘ ‘ ‘
Open Active Class
: Open ‘ ‘ ‘ ‘
L Open
Submit ‘ ‘
i | = |
‘ ‘ dd New Query
\ \ \

Use Case Name:

Fig 5.23: Sequence Diagram For Ask A Query

View Live Query & Response

Use Case Number: ULB20302

Description:

Purpose:

View Live Query & Response use case provides

functionality of displaying Live Query and Response.

It allows the students to view Live Queries relevant to
particular Lecture Section they are going through at some
particular instant. Answer to a Query is displayed on

desired request made by the student.

Related Use Cases: Ask A Query

Primary Actors:

Student
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Body Section

Main-Course:
Actor action
1) Student joins Class.
2) Student reads and listens to

prepared Lecture.

4) Student commands to view

answer to some specific Query.

System Response

3) System checks location of
student in Lecture, and
displays relevant Queries that
are raised by other students.

5) System displays Answer

window, displaying teacher’s
Board content, where applicable.

6) The use case ends.

UC Spec: Trailer Section

Question: Why teacher’s Board content is not always displayed in

the Answer window?

Answer: Some answers may only have textual content without any

Image of the teacher’s Board.
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A

- Student Student || Class For Student Query and Query Page Query Answer
' Screen Screen Response Window Recordset Window
| Join Class | ‘ ‘ ‘ ‘

11 .
Open Active Class
: Open ‘ ‘ ‘ ‘
Load

Open ﬁ ‘

—

Get Data
I |
Vi w Answer

0 |
| I T Tf
\

Fig 5.24: Sequence Diagram For View Live Query and Response

Use Case Name: Attend Live Audio And Video Session

Use Case Number: ULB20303

Description: Attend Live Audio And Video Session use case is used to

attend Live Audio and Video Session.

Purpose: To notify the students about Live Audio and Video
Session and provide facility to the students for attending
it.

Related Use Cases: Start Live Audio And Video Session

Primary Actors:  Student

UC Spec: Body Section

Pre-condition: Live Class Session is being held.



Main-Course:

Actor action

2) Student commands to attend
Live Audio and Video

Session.

6) Student close window.
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System Response

1) System indicates that Live
Audio and Video Session is
being started by teacher.
3) Live Video window is
displayed.
4) Live Video and Audio streams
start receiving.
5) Live Audio and Video Session
stops when teacher ends it from
his side.

7) The use case ends.

UC Spec: Trailer Section

Question:

Answer:

Why natification to the students is used?

Notification means announcement of Live Audio and

Video Session. It is necessary because a student may be

involved in viewing Lecture material and Live Query and

Response. There is no other method of intimating the



134

student that now the teacher wants to start Live Audio

and Video Session.

X

- Student Student Class For Student Live Audio Video Audio Video
' Screen Screen Window Receiver Control

‘ Join Class ‘ ‘

Open Active Class‘

")

Attend Live Audio Video Session
‘ Open

| |
| |
L Start HJ
| |

Fig 5.25 Sequence Diagram For Live Audio and Video For Student

5.5 Functionalities For Administrator

5.5.1 Use Case Diagram

-

Administrator Register Users

(fromUse CaseView)

Fig 5.26 Functionalities For Administrator
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5.5.2 Use Case Specification and Sequence Diagram

Use Case Name:

Use Case Number: ULB20401

Register Users

Description: Register Users use case is used to register new users to a

particular Course’s Distant Electronic Classroom.

Purpose: It is an administrative functionality. It’s purpose is to

provide an on line interface of adding new students, by

connecting to the Main Server from any where.

Primary Actors:  Administrator

UC Spec: Body Section

Main-Course:
Actor action

1) Administrator logs on.

3) Administrator commands to
open Register User Screen.

5) Administrator adds new
user’s information and

submits it.

System Response

2) System displays
administrator page.

4) System displays register user
Screen.

6) System updates record.

7) The use case ends.
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X

Administrat

Administrator Register User | | Registered Users Add New
Screen Screen Recordset User Script

r

O

JRegister User‘

Open

\
d

Enter New User's Information ‘

|

|

|
Run
‘ Open

E]Add New Entry

Display Confirmation

P

Fig 5.27 Sequence Diagram for Register User
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5.6 Server Side Software Class Diagrams

]
Web Server Audio Video
Reception
e
AN s
N\ / Audio Video
- Transmission
Script Modules |~ — —7
o — .
/ — File upload
/ \ AN
/ / DN
/ J A
s S
ﬂ_‘ N
Database Video Server _ Client File
Server Timeout Access

Fig 5.28 Server Side Software Packages
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aul <<Module>>
<<Module>> D
: efault
Authenticate .
&srsSubjects

SName &srsUserTypes
&Password
&UserType - ®SetActiveCursor
&sSubject
&;Error
I ®Relogin(error, Name, password, Usertype)

|

/

- UserType
Request Object Subjects
g;x:; Server) RegisteredUsers
Status Of logged Users
Session object s ]
(from Web Server) Reco rdset
& UsersName | (fom Database Server)
UserType . BpLockType
%Logge)éli)n Server Object &:CursorType
&Subject (from Web Server) &sSource
&sActiveConnection
%CreateObject() |- EyECF
YTransfer() — \>‘%BOF
_— F %MapPath() .
DB Connection Object |z — ,8{;22?)
(fom Datbase Server) M oveFirst()
&;ConnectionStr “Movelast()
%M oveNext()
:OpenO <<Module>> “MovePrevious()
I ®Close() Teacher Module SUpdate()
SAddNew()
®JoinClass() SFind()
%Emse Quemies()
%Upload lecture ()
%LoadLecture()
o~y %®Logout()
<<Module>> . %StatusOfUsers ()
Student Module Window SViewLectures()
Q;Stat:)s - ®MergeQuerries()—— <<Module>>
%JoinClass %&’;uﬁ; Administrator Module
#Logout() &Location
¥ViewLectures() &,Scrollbars %RegisterUser()
\ &sFullscreen G —
EsHeight
EsWidth
EslLeft
&Top
Nane
& URL
%0pen()
%Close()
I ®Navigate()]

Fig 5.29: Server Side Software Class Diagram 1
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<<Bvent>> TimeOut()——
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Window FileSystemObject Server Object
& Status <— | (from Web Server)
Toolbar T
%M enubar %CreateObject()
&;Location <<Module>> :Ha”;ferho
r t
%ﬁﬁﬂﬁg{; Student Module appath()
EHeight _ <<Module>> \
&W idth 1 ®JoinClass() odule:
& Lef %Logout() AskQuery \
&Top " ¥ViewlLectures()
&:Name \
&5 URL
:glpeng <<Module>> \
ose
SNavgate) ClassForStudent :dh/cljodule» ngrg/Table
Query Actw% Lecture
<<Module>> \V
LecturePage Recordset
L(from Database Server)
¥Next() &xLockType
- ®Previous() EsCursorType
&Source
%ActiveConnection
EOF
<<Interface>> <<Interface>> BOF
Media Player feilf\uvdd'o $open()
L(fom Audio Video _ “‘Cbse()
%MoveFirst()
%MoveLast()
$MoveNext()
<<User Control>> <<Module>> :wo&/ePrevious 0
o TtgneOut QueryPageForStudent *Aﬂdf\ﬁ;(,)vo
|(fom Timeout)_ | \
&sTimeLimitValue : Integer / - ®Find()
Timerl_Timer()
<<Let>> TimeLimit()
$<<Get>> TimeLimit()
%StartCounting()
%StopCounting()

Fig 5.30: Server Side Software Class Diagram 2
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ClientSideFileAccess || FileUploadComponent
gnécnem :llje IACCESS) g;;:]e upload ) <<Module>> <<Module>>
Soresponse. & UserFilename Upload Related Upload Response
&sForm & TotalBytes
®AddFile() I %Save()
r ®Start() V\ /Y
FileSystemObject 5 List O
y ) - Server Object 85&“& 22Ie
— (from Web Sewer) Modul R
— U«Io; du;:e LectureData
SCreateObject() p g LectureDatal
<<Module>> ®Transfer() rsActive
Load r ®MapPath
pPathQ Recordset
®TransferData 0 (from Database Server)
%ConvertTORGB() &sLockType
%ConvertSize() g(siursorType
@, ource
’fﬂe;ﬁgtePages() <<Module>> & ActiveConnection
- ®Activate()—— AddResponse &HEOF
&BOF
<<Module>> %Open()
Teacher Module <<Module>> :30562_ t
EraseQuerries oMoveLaoty
%JoinClass() <<Module>> “MoveNext()
aomseueres) ReplyT oQuery Stoveprevious)
%L oadlLecture() | i ‘ng‘?\ig‘%()
%Logout() UploadFile() | eFindg
%StatusOfUsers ()
YViewLectures()
I ®MergeQuerties() <<Module>>
/ \ QueryPageForTeacher
<<Module>>
<<Module>> <<Module>> — LecturePage
LoadingChoices ClassForTeacher
PNext()
I ®Prvious()

<<User Control>>

VideoControl

<<Module>>
VideoSessionForT eacher

(fom Audio Video Transmission)

cmdStart_Click()
UserControl_Initialize()
UserControl11_TimeOut()
cmdStop_Click()

%InitializeAudioVideoControl()
PReinitialize()
VideoControll_TransmissionStarted()

@
//’ %VideoControll_TransmissionStopped ()

<<Let>> ServerName()

N

%<<Get>> ServerName()
%<<Let>> ServerUsername()
%<<Get>> ServerUsername()

<<Module>>

StartVideoSession

<<Module>>

%<<Let>> ServerPassword()

StopVideoSession

%<<Get>> ServerPassword()

%<<Let>> InputDoAudio()

Y

%<<Get>> InputDoAudio()
%<<Let>> InputDoVideo()
%<<Get>> InputDoVideo()

<<Module>>
ReceiveWindowForTeacher

<<Interface>>

RealAudio

(fom Audio Video Reception)

%<<Event>> TransmissionStarted()

r ®<<Event>> TransmissionStopped ()1

Fig 5.31: Server Side Software Class Diagram 3




5.7 Server Side Software Component Diagram

Web Server

VBScript
Engine

<<ActiveX>>
Timeout
N—

<<ActiveX>>

RealAudio <

ObjectsCitl

SQL Server 2000

/

Server Scripts Modules

<<ActiveX Control>>
LiveT ransmission

Control

V

<<ActiveX>>

RealProduce
rControlCtl

Video Server

% Encoder

Client SideFileAccess
SAXfile

FileUpload
SAFilkUp

Fig 5.32: Server Side Software Component Diagram
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5.8 Complete Deployment Diagram

Client Side and Server Side Software

University Server

<<LAN>>

142

Local LAN

Real Server
1IS Server

File Upload

<<|nternet>>

<<Internet>>
<<|nternet>>

Client

Client

(Student) (Student)
Web Browger Web Browser
Spk
Mic |

Server

<<LAN>>
<<LAN>>
Client Client
(Teacher) (Student)
Web Browser Web Browser
Preparation Application
Camera App

LiveTransmission
Control

Client
(Teacher)

<<USB>>

Scanner
<<USB>>

Web Browser
Preparation Application
Camera App

LiveT ransmissionControl

Fig 5.33: Complete Deployment Diagram
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Chapter 6
Overview of Thesis:

Methodology Applied and The Project

6.1 Object Oriented Software Paradigm

The development of the Software for “Distant Electronic Classroom
Utilizing Low Bandwidth Internet” is done in object Oriented paradigm.
Object Oriented analysis is concerned with developing Software Engineering
requirements and specifications, expressed as a system's object model that is
composed of a population of interacting objects. The idea that a system can
be viewed as a population of interacting objects, each of which is an atomic
bundle of data and functionality, is the foundation of object technology and
is used for the development of complex systems. [34]

Designing of our system is done in two phases. At first, the high level
design deals with the decomposition of the system into large complex
objects. The second phase is called low level design. In this second phase,
attributes and methods are specified at the level of individual objects. Here
some reuse of Object Oriented products is done. As an outcome of the
Obiject Oriented software paradigm our developed Software is maintainable,
reusable and productive.

6.2 How UML Has Simplified Complete Software Development Task?
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The Unified Modeling Language (UML) is considered the de facto standard
object modeling language in the industry. The UML is the evolution of early
approaches to Object Oriented Analysis and Design. Based on the seminal works
by Grady Booch, Ivar Jacobson, and Jim Rumbaugh in the Booch, OOSE, and
Object Modeling Technique (OMT) methods, these three Rational experts have
provided the basis for the next generation of visual software modeling. The UML
details the application modeling language for:

« Business Process Modeling with Use Cases
« Class and Object Modeling
« Component Modeling

« Distribution and Deployment Modeling [33]

6.2.1 UML Standardization

UML makes it easier to develop and manage high quality applications
in a reasonable amount of time. UML is the information technology
industry’s version of a blueprint. It is a method of describing system’s
architecture in detail. Using this blue print it becomes much easier to build
and maintain a system, and to ensure that the system will hold up to
requirement changes. UML standardizes representation of the Object
Oriented Analysis and Design.
6.2.2 Use of CASE Tool: UML Modeling

Proper use of the Object Oriented technology requires the
development of analysis and design specifications using some CASE tools to
support both the drawing of objects and the description of the relationships

between objects. For the development of our Software we have done UML
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modeling in CASE tool entitled “Rational Rose”. Modeling is the designing
of software applications before coding. Modeling is an essential part of
software projects and is helpful. Using modeling it is easier to verify
correctness of our system before implementation in code, otherwise changes
are difficult and expensive to make.

UML helps to specify, visualize, and document models of software
systems, including their structure and design, in a way that meets all of these
requirements. CASE tool makes it easier to analyze future application's
requirements and design a solution that meets them. As the complexity of
systems increase, so does the importance of good modeling techniques.
There are many additional factors of a project’s success, but having a

rigorous modeling language standard is one essential ingredient.

6.2.3 Benefits of Well Designed Architecture

Our UML model of the Software will make it easy to maintain the
complete system, and quickly find and fix a bug that shows up after long
time. A well designed architecture benefits any program. Another benefit of
structure is that it enables code reuse. Design time is the easiest time to
structure an application as a collection of self-contained modules or
components.

6.3 Component Based Software Development
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Component Based Software Development focuses on building large
software systems by integrating previously existing software components. At
the foundation of this approach is the assumption that certain parts of large
software systems reappear with sufficient regularity, thus common parts
should be written once, rather than many times, and that common systems
should be assembled through reuse rather than rewritten over and over. [34]

Component based systems encompass both Commercial Off the Shelf
(COTS) products and custom made components. We have utilized
component based software development in our project. Some of the
components are just used as commercial off the shelf components while we
have also designed some specific custom components. Programming is done
for this project by writing code as well as assembling and integrating
existing and custom developed software components. In contrast to
traditional development, component integration is the centerpiece of the
approach. In our Software development project, integration is a key
consideration in the decision whether to acquire, reuse, or build the
components.

Our developed Software is composed of two parts, Lecture
Preparation Application and Server Side Software. Use of Component
Technology has significantly reduced development time and costs, than the

traditional method of building systems "from scratch”.
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6.4 What We Have Achieved?
6.4.1 Lecture Preparation Application

Lecture Preparation Application is developed for the teacher. Our
developed Software is ready to be deployed on any Windows based Personal
Computer. Our Application makes it easy to divide complete Lecture into
Sections and Sections into subsequent Screens. Each Section has its own
Section Title. After adding Section Titles our application provides facilities
of adding Text by typing or using a Scanner. Basic formatting facilities are
available. Provision for recording and compressing Sound narration for each
Screen is available. Figures relevant to textual material can be added in each
Screen. Here also scanning facility is available. The teacher can preview
complete Lecture during its development in a web Browser. Navigation
between different Screens and Sections is possible. Complete Lecture
consists of main Lecture data file plus associated Picture and Sound files.
After preparation of Lecture material next task is to upload it to the Server.

6.4.2 Server Side Software

Server Side Software provides basic logging facilities to the teacher and the
students in different subjects. The teacher after logging to the Server can upload Lecture
to the Server. Upload process is made easy by enabling automatic upload of main Lecture
data file and associated Sound and Picture files. User doesn’t need to manually select all
files. More than one Lecture in a specific Subject can be uploaded at one time.

After uploading Lecture our Server Side Software provides facility of activating
the Lecture. In this process a specific mode of classroom is selected. These modes make it
possible to select prepared Lecture content (Text, Voice and Figures), with or without
Live Query and Response with Blackboard content, with or without Live Audio and
Video facility. When Lecture is activated it is uploaded to SQL Server. Also web pages
are generated for fast access by users.
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Server Side Software integrates different facilities during Live Class Session. It
provides student’s status monitoring, prepared Lecture material browsing in specific
Screen chunks, Live Query and Response regarding each Screen. The teacher can answer
textually and/or use the blackboard. When the teacher starts Live Audio and Video
Session, automatic announcement to all the students is made.

After Live Class is over, the teacher has the facility to combine prepared Lecture
material with live interactive content thus producing a new reference material. ~ Server
Side Software manages attendance record of the students. It provides browsing of Lecture
material with or without merged Queries, after class Sessions.

6.5 Software Testing

Software goes through two stages of release testing: Alpha (in-house)
and Beta (client-site). Alpha testing is usually where the system is tested to
identify bugs. Alpha testing of the developed the Software has been done. It
includes tests at the Software interface to demonstrate that each function is
operational, that is, black box testing. Secondly glass box (white box) testing
has been done to assure that internal operations perform according to
specifications; logical paths, loops execution and procedural details have
been checked.

In addition, inspection that is close examination of Specification,
Design and Code, has been done which has resulted in many early defects
detection, prevention and isolation. Code reading has also detected many
defects.

Now our developed Software is ready for beta testing. This involves
testing the system or software in the environment in which it will be
eventually used, formally by a group of potential end-users. But this requires

that this Software is installed in a proper working environment and used by a
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number of users. An item in beta test is mostly working, but still considered
under test.[15]
6.6 Maintenance of The Software

The developed Software has been thoroughly tested and has met the
requirements. Now once the system has been in operation for any length of
time, it is simply a matter of maintaining it. This may involve routine
upgrades or refurbishment. Maintenance of Distant Electronic Classroom
Software is required at the teacher’s computer and at Server Side computer
system. After some period of time, when the teachers will use Lecture
Preparation Application Software, some hidden bugs in the code may reveal,
in addition there might be some new suggestions to improve the Software.
This may lead to a new iteration of complete development of Lecture
preparation application or just a few changes in Code and Specifications.
Hence new version may be developed and distributed to the teachers
thereafter.

The ostensible purpose of documentation developed in UML is to aid
in understanding what the system does, and for the maintenance programmer
how the system does it. Typically the tools and techniques used for
maintenance are those that were used to develop the system.

6.7 Areas of Application
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Distant Electronic Classroom Software has its direct application in
Distance Learning programs. It is an economical solution for Allama Igbal
Open University (AIOU) for utilizing synchronous method to deliver
education. Also, National University of Science and Technology (NUST)
can use this Software to effectively combine services of the teachers in
different campuses to take classes from distance. [28,29]

Recently Government of Pakistan has started a new project “Virtual
University’. The idea of the Virtual University is to extend the quality
education to remote areas of Pakistan, where qualified faculty is not
available. VU plans to deliver the contents via the television broadcast and
the reverse interaction will be accomplished with the help of the Internet.
This has a minus part with the poor student teacher interaction along with
missing environment of the classroom. The VU is starting its operations by
collaborating with private sector partners to achieve the classroom
environment. Our Distant Electronic Classroom Software efficiently
eliminates both minus points, that is, it provides real time student teacher
interaction, as well as provides a Classroom environment to users while they
are at home or at any specific location. [27]

6.8 Future Enhancement Possibilities
Once our Software has been installed, users will inevitably find ways

to improve the existing system to meet ever-changing needs. It is important
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to note the life cycle process is not linear. Rather, it is an iterative process,
with the development of new systems taking place during the life cycle of an
existing system. [33]

First realization of this Software is programmed to work through 56
kbps Internet. In future, when available bandwidth increases in Pakistan, for
example through ISDN connections, then live transmission control designed
for Live Audio Video Session can be easily updated to take advantage of
increased bandwidth. Also the implementation that provides Query and
Response involving live Blackboard content can also take advantage of
increased bandwidth. Thus the complete Software implementation is
designed in such a way that during its maintenance phase a few updates will
enable it to take advantage of new technology.

6.9 Conclusion

Software developed during this thesis work has enhanced the
existing Distance Education capabilities by making radical
changes and a total reshaping of the process. This Software has achieved
realization of Classroom environment utilizing Low Bandwidth Internet. It
efficiently provides means to develop asynchronous content using Lecture
preparation application, and adds live interaction to it during Live

Classroom. Using this Software it is possible to provide a true Classroom
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environment in Distant Leaning system and thus this realization has added a
new dimension to Distance Education.

Once deployed in a typical environment this Software provides user
friendly interface. Therefore this Software implementation provides ease of
use to users from other fields than just supporting computer professionals
only. Students and teachers in all learning-teaching professions can
effectively utilize this Software. As mentioned earlier this realization
effectively eliminates many weak and negative aspects of a Distance

Education institution, especially a Virtual University.[27]



