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Abstract

The main concern of the project is to synchronize Learning Management System
(LMS) and Centralized Database (CDB) by developing such an application which
perform the synchronization on the selected fields of database. There are appli-
cations which are used for this type of synchronization in real world, but they all
have drawbacks due to which these applications are not efficient and they are not
as exible as our application to perform required field’s synchronization. The devel-
opment of this application will improve efficiency of sync which will enhance the
services of LMS and reduce manual effort to perform modications in the databases.
The project will also serve another task which is sending emails to the LMS users so
that, they will be up-to-date with all activities regarding LMS. The end result of this
project will originate synchronized LMS and CDB with the help of our application
which will assist the organizations to perform synchronization on specific fields of
databases.
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Chapter 1

Introduction

1.1 Overview

The “SyncApp” application is to synchronize Learning Management System (LMS)
with a Centralized Database (CDB). The project is to build the application that acts
as a bridge between LMS and CDB and synchronizes the select fields of the database.
The application is able to synchronize the databases as per desired fields. There-
fore, the manual efficiency and time required to synchronize will be reduced. There
are existing software’s which perform replication of data among databases such as
FlySpeed DB Migrate to SQL Server, HVR - High Volume Replication, SharePlex
for SQL Server. These applications are free and open source applications. The ap-
plications synchronize complete database rather than individual entities. FlySpeed
DB Migrate to SQL Server software generate errors while trying to connect Oracle
database [I]. HVR - High Volume Replication and SharePlex for SQL Server soft-
ware only synchronized whole database rather than synchronizing specific fields of
database [2]. Existing software have all features of replicating databases for example
they can replicate whole data fields from both ends. Our application will provide a
feasibility to user such as he can replicate specific data fields, and perform various
query operations on CDB database. As Moodle LMS are in working process in dif-
ferent organization’s now a days but we will developed our own LMS for the same
functionality as Moodle have [3] [4].

1.2 Objective

The objective is to Synchronize LMS with CDB. The replication of data will be ac-
cording to the requirements of the user. We will use ETL utility to synchronize the
CDB with any other DB of LMS, even if the database schema is different. As this
utility is use to move the data smoothly and accurately within different databases
so our application will perform synchronization by using this utility function [5].
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1.3 Problem Description

The project facilitates the database administrator in synchronizing the whole database
or individual fields of a database. Moreover, it liberates the database user from
manual replication of desired fields when database become too large, which is a
time-consuming task [6].

1.4 Project Scope

To synchronize the databases manually, according to required entities, is difficult,
therefore an application is to be developed which helps in synchronizing the required
fields from one database to other. We can achieve our goal by using “Synchroniza-
tion of Learning Management System and Centralized Database”. Therefore, with
the help of (SyncApp) application we will be able to modify database from CDB to
LMS and that will help LMS users to get necessary information about the manage-
ment system via emails.

1.5 Tools Used

There are available tools which are used to developed the application, which are
defined below:

1.5.1 Microsoft Visual Studio

To developed this application Microsoft Visual Studio will be used. The language
used is C sharp, which has been around for a while now and it is continually being
enhanced. The new features make it a quite unique language. C sharp is readily
used for the implementation of various applications. In C sharp many languages can
be linked together and also provides many libraries which support the ETL utility
and synchronization process [5].

1.5.2 LMS

LMS which is used to deliver online courses and provide training to learners while
managing students and keeping track of their progress and performance [4].

1.5.3 CDB

A centralized database is a database that is located, stored and maintained in a
single location. The location is most often a central computer or a database system
mostly it is used by organization or institutions.
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Chapter 2

Literature Review

2.1 Synchronization

Synchronization is the process of harmonizing two or more processes or parallel ex-
ecution. The major benefit of this process is that it reduces time consuming and
increase the efficiency of whole task. It can be used by almost every process in this
advance era of technology. In the Database Management System, synchronization
methods are also use to make steady flow of data through different databases that
is known as replication of databases. In this project synchronization is performed
on Learning Management System by the Central Database including a “SyncApp”
which perform this synchronization process. By using “SyncApp” manual effort of
performing modifications on the databases become minimal and efficiency also in-
crease because of the flexibility to perform synchronization on required fields [7].

2.2 Existing Systems

Synchronization between databases can be performed by other tools. There are
many softwares which perform this type of replication such as:

e FlySpeed DB Migrate to SQL Server

e HVR - High Volume Replication

e SharePlex for SQL Server

These applications are free and open source applications and synchronize com-
plete database rather than individual entities. FlySpeed DB Migrate to SQL Server
software generate errors while trying to connect Oracle database. HVR - High Vol-
ume Replication and SharePlex for SQL Server software only synchronized whole
database rather than synchronizing specific fields of database. Existing software
have all features of replicating databases, for example, they can replicate whole
data fields from both ends. The backdrop of these applications are explained as
follows:
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2.2.1 FlySpeed DB Migrate to SQL Server

The FlySpeed database tool extremely simplifies database management, having all
essential functions to deal with routine database tasks. This software is developed by
Active Database Software in 2005 which is a privately-owned software development

company [4].

&1 FlySpeed DB Migrate to SOL Server - TRIAL VERSION =2
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[<ﬁadc]|um>]|£m|

Figure 2.1: Graphical User Interface of FlySpeed DB Migrate

Drawbacks
It generates errors while trying to connect Oracle database. Its connectivity is com-
plicated or even impossible with the different versions of Oracle. Its user interface is
not much friendly, it does not response when large database is connected as shown
in figure 2.1.
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2.2.2 HVR - High Volume Replication

HVR is a synchronization software which is used to replicate large databases in real
time. It is developed by HVR solutions [5].
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1 Tabile dmol_order - cat -
L Configuration Action
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| /DuplicateRows 7] fTrimTime
/Sehema /MapEmptyStringToSpace
I| | fignoreCoerceError i /MapEmptyDateToConstant "
| = i | Tesx

| | S—— ] [ Cancel |

Figure 2.2: Graphical User Interface of HVR

Drawbacks
This software only synchronizes whole database rather than synchronizing specific
fields of database. Its performance is slow while replicating large database. The

software crashes in replication process, this may result in loss of data as shown in
figure 2.2.

2.2.3 SharePlex for SQL Server

This is the product of DELL Inc. which is a global company. The SharePlex for
SQL Server tool used to simplify database management by performing replication
on databases [2].
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Figure 2.3: Graphical User Interface of SharePlex

Drawbacks

SharePlex is old software which just compatible with the older versions of Oracle
or SQL Server. When an update is required this software does not ensure that all
replicas are updated and the replication become difficult as shown in figure 2.3.

2.3 Proposed System

The proposed system contains an application which will eliminate all the manual
efforts and will increase the speed of the whole process of synchronization and make
it reliable for database user to get satisfy about the modifications performed on
the database. This application will be completely adaptable as system which will
remove all the drawbacks of other existing software. The application is able to
synchronize the databases as per desired fields. Therefore, the manual efficiency
and time required to synchronize will be reduced. To overcome all the disadvantages
of the traditional systems, a new automated dynamic and efficient synchronization
system is being proposed [§].
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Chapter 3

Requirement Specifications

3.1 Existing System

The existing systems are well enough to perform synchronization from one database
to another but have drawbacks, as discussed in section 2.2. This drawback gives the
database administrator a manual effort because these systems synchronize whole
databases instead of synchronizing the required fields. There are many software’s
which perform this type of replication such as FlySpeed DB Migrate to SQL Server,
HVR - High Volume Replication, SharePlex for SQL Server. Our proposed software
has all features of replicating databases like they can replicate whole data fields and
also required fields of databases [3], [4], [5].

3.2 Proposed System

The proposed system is basically a “SyncApp” which perform synchronization be-
tween Centralized Database (CDB) and Learning Management System (LMS). The
main goal of our project is to develop an application having ability to view the
unsynchronized data between LMS and CDB. It can also be able to synchronize
the unsynchronized data or required fields of the database. As a result, the man-
ual efficiency of the user and time consumption of synchronization will be reduced.
The “SyncApp” will work by using a database utility known as ETL which makes
the movement of data between databases without loss or changing the format of
data [6]. Our system basically gives ease to the database administrator to synchro-
nize the databases as whole or individual fields. Moreover, it removes the effort
of database user from manual replication of desired fields when database become
too large, which is a time-consuming task. To synchronize the databases according
to specific entities is difficult now a day, therefore we will develop an application
which will help to synchronize the required fields from one database to other. We
can achieve our goal by using “Synchronization of Learning Management System
and Centralized Database”. Therefore, with the help of this application we will be
able to modify database from CDB to LMS and that will help LMS users to get
necessary information about the management system via emails [9].
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3.3 Requirement Specifications

3.3.1 Functional Requirements

The functional requirements of the system are given below:
e Check of unsynchronized data

Our system will able to check the unsynchronized data between LMS and CDB and
display that data to the database administrator and waits for the administrator
command whether that data should be synchronized or not. This requirement gives
the system an extra check which improves the performance.

e Perform Synchronization perfectly

Our system will take the command of administrator to move the data from CDB
to LMS and performs a smooth, clean and fast synchronization which reduces the
time and manual effort of the user.

3.3.2 Non-Functional Requirements

The non-functional requirements of the system are given below:

e Design

Our system has a very user-friendly interface which gives ease to the user to perform
his or her task and to use the system properly.

e Security

Our system moves the data from CDB to LMS without any leak or loss which makes
the system reliable and secure.

e Speed

Our system has very effective speed of checking the unsynchronized data and perform
the synchronization which reduces the time consumed in the old systems.

e Accuracy

Our system also keeps the datatypes and its variables as same as they are in source
database which means the synchronization of data with complete accuracy.
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3.3.3 Use Case Scenario

The use case scenario of the system are given below;

o Use case of Administrator

As the system contain an administrator with having complete access over the whole
system including the management of centralized database, LMS Database manage-
ment and administrator also have complete rights over the synchronization appli-
cation which synchronizes the database from CDB to LMS. In CDB management,
admin can perform all type of modifications in the database like adding data or ta-
bles into the database, removing the data or tables. Similarly, he or she can perform
all these tasks on LMS database further more administrator can also add or remove
LMS users and administrator also have complete access over the “SAC” which per-
form synchronization between databases. As shown in the given below figure 3.1
and details are given in table 3.1 [§].

. CDB Management )

LMS database
M anagement

Administrator

7 sync Application
% Management

Figure 3.1: Use case Diagram of Administrator
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Table

3.1: Interaction of Admin with the system

Use case name

Interaction of Admin with the system

1. Brief Description

1. List of functions which an admin can perform
in this system

2. Active User

2. Administrator

3. Pre-conditions

3. Admin should have proper login account in
CDB, LMS and SyncApp

4. Post-conditions

4. Admin have complete access over these
functions of the system

e Use Case of Instructor

Instructor is also an important user in our system. Instructor is only able to work
on LMS platform on which he or she can build courses and their contents etc.
for the students. Instructor should have a proper account on LMS so that he or
she can be able to post assignment and quizzes for students. Instructor can also
perform grading management of all these assessments. Instructor can modify his or
her personal information in LMS. Instructor has very limited rights as compare to
the admin. In the below diagram instructor, can only perform the mention tasks.
to modify the LMS database because this type of access is
only for admin. As shown in the given below figure 3.2 and details are given in table

Instructor cannot able

3.2

Instrug

Introduce
course(s)

Post assignments/
quizes

Course

\_mangement Plan /

itor —
N Grading

\_  Managment

“1MS Personal”
Account

Management

Figure 3.2: Use case Diagram of Instructor
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Table 3.2: Interaction of Instructor with the system

Use case name Interaction of instructor with the system
1. Brief Description | 1. List of functions which an instructor can
perform in the LMS

2. Active User 2. Instructor

3. Pre-conditions 3. Instructor should have proper login account
in LMS

4. Post-conditions 4. Instructor can able to perform tasks on the
system

o Use Case of Student

Student is an important user of our system. Student is only able to work on LMS
platform on which he or she can perform very limited tasks like downloading course
material or their contents, viewing quizzes uploaded by their instructors, uploading
the assignments and viewing the grades given by the instructors. Student should
have a proper account on LMS so that he or she can be able to use the LMS. Student
have very limited access over the LMS even less than the instructor. This diagram
shows the basic functions or processes that a student can perform on LMS. As shown
in the given below figure 3.3 and details are given in table 3.3 [8].

. ‘u;iew Coursé )
) Content/
~._Information -

Q Submit

Assignments

Student

—  View grades

Figure 3.3: Interaction of student with the system
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Table 3.3: Interaction of student with the system

Use case name Interaction of student with the system

1. Brief Description | 1. List of functions which a student can perform
in the LMS

2. Active User 2. Student

3. Pre-conditions 3. Student should have proper login account in

LMS as student

4. Post-conditions | 4. Student can able to perform tasks on the
LMS
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Chapter 4

Design

4.1 System Architecture

This diagram will show the general architecture of the system. It will show us how
the system will function.

Sync app copy CDB database ertities to LMS _Sync app on

(Synchronization) o — admin side
-
|

Sync app use CDB
data to compare it with
LMS database

Sync app retrieve unsync data from LMS ] 0B
LMS Admin .

Data Retrieval Data Retrieval

¥ L 3

Database Database

Figure 4.1: System Architecture Diagram

System architecture explains the basic idea of system which contain an application
which perform data synchronization from CDB to LMS databases. The diagram
shows that “SyncApp” is used by administrator and first of all “SyncApp” will
check the unsynchronized data in both databases and display it on the admin screen
as shown in figure 4.1. After admin’s approval, this application will synchronize
that data from CDB to LMS [10].
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4.2 Sequence Diagram

4.2.1 Administrator

51’ﬂ app LMS and CDB databases

R st for Unsy,
oque D;; nsync Sync app checks for Unsync Data

ADMIN . View data

" 1 Sync app gets Unsync Data

|

| Perform Sync

——————————— -

Sync app Synchronizes the data ‘
_____________________________________ -
4
Gets successfull sync Sync successfull T
responce

Figure 4.2: Sequence Diagram of Administrator

In that diagram, the administrator side in which admin request the “SyncApp” for
displaying unsynchronized data in LMS and CDB as shown in figure 4.2. Then
“SyncApp” take the request and retrieve that data, after that admin can view the
unsynchronized data and command the application to synchronize the databases if
needed. Then synchronize application perform the replication and give a successful
response to administrator [I1].
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4.2.2 Instructor

Post
assiyment

netructor

Post Quiz

Pogt Course
Cortet

Gadng

WD0ad assigment

« Assigment posted

Upioad Quiz

\Upioad Coment

Coment Uploaced

Wpioad Gades

Grades Uploaced

Suoe ass prment n LS oaabase

Store SuccessUl

Sto® Quiz In LMS datadase

Store Successl

Swre content In LMS database

Swe Succes sl

Store gades h LMS axtabase

Kom Successull

Figure 4.3: Sequence Diagram of Instructor

LMVS Datadase

—ul

In that diagram the Instructor interacting with the system in which Instructor can
perform several tasks like assignment posting, uploading Quizzes, uploading the
course material or content and management of grades of students as shown in figure
4.3. All these tasks can be performing on LMS and LMS will store the information
and data in its database [14].
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4.2.3 Student

W

Lploag assignment Creck e gue c3te 3nd SWR 3ssgrment In

Suwme - LIS catanase -
Assgme
¥Assignment Sumied Store Suzcessl
«
o v o o
SearhQulz Seamhauiz h LMS catadase }
J
Stugent
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et QuE . LIS retieve Te semched Uiz
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wu Course
Content PR
Contert Disp Ry« LVS retriave ™e seamned Content
.
Seamn Graoes _ | || Se3mn Gmoes of required ooume
ew Grades
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Figure 4.4: Sequence Diagram of Student

In that diagram the student interacting with the system in which student have very
limited access and can only perform few tasks like assignment uploading, searching
Quizzes, downloading the course material or content and view grades they get from
their instructor as shown in figure 4.4. These tasks can be performing on LMS and
LMS will store the information and data in its database [12].

4.3 Activity Diagram

4.3.1 Administrator

In that diagram the activity perform by administrator on the system. Activity starts
when administrator give the login details to the system and if the system verifies the
login then administrator enters the administrator panel in which he or she can access
all the system components like CDB, LMS and “SyncApp” as shown in figure 4.5. In
CDB and LMS administrator can view or modify the database while in “SyncApp”
he or she can view the unsynchronized data between the CDB and LMS databases
and perform synchronization [13].
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Figure 4.5: Activity Diagram of Administrator

4.3.2 Instructor

In that diagram the activity perform by instructor on the LMS. Activity starts when
instructor gives the login details to the system and if the system veries the login then
he or she enters the LMS panel in which instructor can perform several tasks like
assignment posting, uploading Quizzes, uploading the course material or content
and management of grades of students as shown in figure 4.6. After performing
the required task, instructor can logout which complete the activity perform by
instructor [13].
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Figure 4.6: Activity Diagram of Instructor

4.3.3 Student

In that diagram the activity perform by student on the LMS. Activity starts when
student gives the login details to the system and if the system veries the login then
he or she enters into the LMS panel in which student can only perform few tasks
like assignment uploading, searching Quizzes, downloading the course material or
content and view grades they get from their instructor as shown in figure 4.7. After
performing the required task, student can logout which complete the activity.
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Figure 4.7: Activity Diagram of Student

4.4 Process Model

We are using agile method in our project. First, we analyze the data which will be
used in the project. Then we gather requirements and modeling the requirements.
After that we will perform following operations:

a) Read database fields

b) Create database fields

Requirements Analysis & Design

Planning Implementation

Initial
Planning

Deployment

Evaluation
Testing

Figure 4.8: Process Model
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The next step is to design the interface of application (SyncApp), which is user
friendly and perform operations on click buttons. Then we start implementation of
project which synchronize the LMS and CDB. When we perform data modification
or synchronization from the SQL server in CDB by preforming different operation
on application ”"SyncApp”. We also cover the testing part and after checking all the
functionalities that they are working perfectly as we want then we launch it as the
process model is described in figure 4.8.

4.5 Flow Chart

The flow chart explains the architecture of the whole system with the success scenario
in which all the users of the system are shown with their access functions and
processes individually as shown in figure 4.9. The figure 4.9 explains all the modules
which are used by the users of the system according to their rank, as the admin has
complete access over all the system (CDB, LMS, SyncApp) while the other users
like instructor and student can use only one part of the system (LMS). After that
the lower levels shows the functions that can be used by the specific user like admin
can modify databases, check for unsynchronized data or perform synchronization,
instructor can upload the assignment, quizzes, course content and mange grades
while the student just able to view the grades, download the assignments or quizzes
and course material [14].
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Figure 4.9: Flow Chart
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Chapter 5

System Implementation

This chapter contains all the information about the logic’s, tools and software and
implementation details of the Sync App.

5.1 Strategy

There are various modules that are developed and tested independently. The basic
goal of project is achieved by performing system testing after integrating all the
developed modules to form whole system.

5.2 Tools and technologies

Following are the several software tools which are used over the complete software
development life cycle.

a) Visual Studio 2013
b) SQL Server 2012

5.2.1 Visual studio 2013

A very powerful IDE (Integrated Development Environment) developed by Mi-
crosoft. This tool is used to develop windows applications as well as web appli-
cations. It provides different development platforms such as Windows Forms and
many more. It supports many programming languages but Visual C sharp, ASP.Net
(MVC5.0) is used for the development of Sync App and LMS respectively [14].

5.2.2 SQL Server 2012

A very popular server which contain both server and database management devel-
oped by Microsoft. The main advantage of SQL server is that it is much compatible
with visual C sharp and ASP.Net. It is used to store the administrator data and
the data of all the services of Sync App, LMS and CDB. It gives us the liberty to
manage the databases and their respective data with complete consistency [15].
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5.3 Namespaces, classes and commands

There are basic two development units of the sync app. Their namespaces, classes
and functions are described below:

a) LMS
b) SyncApp

5.4 LMS

5.4.1 Namespaces

There is only one namespace which contains all the classes which are used to develop
LMS; the namespace is “LMS.Controllers”.

5.4.2 Classes
The “LMS.Controllers” includes the following classes:

AdminController Class
HomeController Class
StudentController Class
TeacherController Class

5.4.3 AdminController Class

The Class contains all the methods which are used to perform all admin’s tasks.
Class contain following methods:

e AdminLogin ()

The method performs admin’s login task at LMS, which gets the username and
password. After verifying the given information this method allows or denies the
admin login.

e AdminDashboard ()

The method shows the admin’s main dashboard where admin can perform his or
her tasks easily.

e TeacherDashboard ()

The method shows the teacher management functions from which admin can per-
form his or her required easily.

e StudentDashboard ()

The method shows the all the student management functions from which admin can
perform his or her required easily.

e CourseDashboard ()

The method shows the all the course management functions from which admin can
perform his or her required easily.
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e AddTeacher ()

The method is used to add teachers in LMS by admin.

e AddStudent ()

The method is used to add students in LMS by admin.

e AddCourse ()

The method is used to add courses in LMS by admin.

e DeleteTeacher ()

The method is used to delete teachers from LMS by admin.

e DeleteStudent ()

The method is used to delete students from LMS by admin.

e DeleteCourse ()

The method is used to delete courses from LMS by admin.

e UpdateTeacher ()

The method is used to update students from LMS by admin.

e UpdateStudent ()

The method is used to update students from LMS by admin.

e UpdateCourse ()

The method is used to update courses from LMS by admin.

e AddWork ()

The method is used to assign courses to teachers by admin.

e ViewWork ()

The method is used to view courses which are assigned to teachers by admin.
e DeleteWork ()

The method is used to delete assigned courses to teachers by admin.

e ShowStudent ()

The method is used to show all the students in the LMS.

e ShowTeacher ()

The method is used to show all the teachers in the LMS.

e ShowCourse ()

The method is used to show all the courses in the LMS.

e SendEmail ()

The method is used to send an email which contains password to respective student
or teacher to perform a successful login or in case of forgetting passwords. This
method is using SMTP protocol to send email from this system.

e RandomString ()

The method is used to generate a random string which is then send to LMS users
as their passwords.

e Signout ()

The method is used to delete the session of the admin in LMS.

5.4.4 HomeController Class

The class contains all the methods of LMS landing page which are described below:
e Login ()

The method is used to get username and password, after verifying the given infor-
mation this method allows the user to re-direct to their respective dashboards.
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e ForgotPassword ()

The method is used to help the user to get a new password in case if the user forgets
his or her password. It sends the new password to the user’s email address through
email.

e LMSLandingPage ()

The method is used to redirect the user to LMS landing page which contains the
basic information of the LMS.

5.4.5 TeacherController Class

The Class contains all the methods which are used to perform all teacher’s tasks.
Class contain following methods:

e TeacherCourses ()

The method displays all the assigned courses to the teacher.

e AssignmentDashboard ()

The method shows all the assignments posted by the teacher respective to their
courses.

e AddAssignment ()

The method is used to add assignment to the assignment portal for the specific
course.

e DeleteAssignment ()

The method is used to delete the assignment from the assignment portal from any
course.

e ViewStudentAssignments ()

The method displays all the assignments posted by the students.

e QuizDashboard ()

The method shows all the Quizzes announced by the teacher respective to their
courses.

e AddQuiz ()

The method allows the teacher to announce a quiz in a specific course in form of a
notification.

e DeleteQuiz ()

The method allows the teacher to delete a quiz in any course.

e CourseMatrialDashboard ()

The method shows all the Course material uploaded by the teacher respective to
their courses.

e AddCourseMatrial ()

The method allows the teacher to upload the course lectures or other helping mate-
rials respective to their courses.

e DeleteCourseMatrial ()

The method allows the teacher to delete uploaded course materials respective to
their courses.

e GradeDashboard ()

The method displays Grades Management portal from which teacher can perform
all the grade related tasks.

e AddStudentGrade ()

The method allows the teacher to add grades to students.
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e DeleteGrade ()

The method is used by the teacher to delete the given grades to students.
e UpdateGrades ()

The method is used by the teacher to modify any student’s grades.

e Signout ()

The method is used to delete session of the teacher in LMS.

5.4.6 StudentController class ()

The “LMS.Controllers” includes the following classes;

e AssignedCourse ()

The method displays all the assigned courses to student by admin.

e DownloadCourseMaterial ()

The method allows student to download the course material uploaded by the teacher.
e DownloadAssignment ()

The method allows the student to download assignment uploaded by the teacher.
e ViewQuiz ()

The method allows the student to view the quizzes notifications.

e UploadCourseAssignment ()

The method allows the student to upload the solved assignment to respective course
and teacher.

e ViewUploadAssignment ()

The method allows the student to view all his or her uploaded assignments.

e DeleteUploadStudentAssignment ()

The method allows the student to delete any of his or her uploaded assignments.

e View Grades ()

The method allows the student to view all the grades given by the teachers in as-
signments, mids, finals or in quizzes.

e SignOutStudent ()

The method is used to delete session of the student in LMS.

5.5 SyncApp

5.5.1 Namespace

A namespace that contains all the classes used to develop, the namespace is “Syn-
cApp”.

5.5.2 Classes

The namespace is “SyncApp” includes the following classes;
e StartUp class

e LoginControls class

e (DB class
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CDBDatabase Class
CDBModifyTable class

LMS class

LMSDatabase Class
LMSModifyTable class
HistoryOfPerformedSyncs class
PerformSync class
ShowAllRecords class

SignUp class

UnSyncData class

5.5.3 Start Up class

The class contain methods which starts displaying ”SyncApp” logo at the start of
the application.

e Timer1Tick ()

The method is a timer in which only logo will visible for 5 sec.

e Timer2Tick ()

The method is also a timer which runs another logo for 10 sec.

5.5.4 Login Controls class

The Login Controls class includes the following methods;

e GetPassword ()

The method compares passwords given by the user and from the database.

e SetLogin ()

After the correct given information, this method allows user to redirect to home
page.

e ForgetPassword ()

The method is used to help the user to get a new password in case if the user
forgets his or her password. It sends new password to the user’s email address
through email.

5.5.5 CDB class

The CDB class includes the following method;
e SelectTable ()
The method allows user to select table from all the given tables in CDB.

5.5.6 CDB Database Class

The CDB Database class includes the following methods;
e GetallrecordsOfCdb ()
The method gets all the record of the selected table of CDB.
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e Gettables ()
The method retrieves all the tables from CDB.

5.5.7 CDB Modify Table class

The CDB Modify Table class includes the following method;
e Modify ()
The method allows the user to modify the record in any table of CDB.

5.5.8 History Of Performed Syncs class

The History of Performed Syncs class includes the following method;
e ShowDetail ()
The method displays all the information of performed syncs.

5.5.9 Perform Sync class

The perform sync class includes the following methods:

e CompareTables()

The method picks every table from CDB and LMS and put all the data in the
arrays. Then data of arrays is moved to lists.

e CheckbothLists ()

The method compare both lists and brings out the different data.

e DeleteRecordFromTable ()

The method delete records from the LMS which are not present in CDB.

e SelectTable()

The method picks the unsync data from CDB and put that into LMS

5.5.10 Show All Records class
The class show all the tables and their record of CDB and LMS separately.

5.5.11 Sign Up class

The class get information of a new user and register it.
e SendEmail ()
The method sends password to the new user through email.
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5.6 Methodology

LMS SyncApp
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Figure 5.1: Methodology

The figure 5.1 shows that the both databases (LMS and CDB) can view data and
check unsync data with the help of SyncApp. The SyncApp plays the middle role
for managing data between CDB and LMS. Unsync data is synchronized between
both the databases which can be viewed in LMS and can also be modified.
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Chapter 6

System Testing and Evaluation

6.1 Objective of Testing

The main objective of “SyncApp” is to evaluate its performance against the existing
systems and user’s requirement. If the system give expected output on given input
and handling all exceptions, then it is error free. Testing is the way to ensure that
the system is working better than the existing ones and per the user’s requirement.

6.2 Test Cases

6.2.1 Test Case 1

The table 6.1 describes the hosting of LMS site on server so that the site becomes
online.

Table 6.1: Interaction of Instructor with the system

Test case id 01

1.Description 1. The LMS site is to be hosted on server
2. Initial Requirements | 2. Server status should be active

3. Actions 3. The LMS site is hosted on server

4. Expected Result 4. The LMS site should be online

5. Actual Result 5. The LMS site is online

6. Status 6. Success

In test case 1, black box testing is performed by hosting the LMS site on server to
know behavior of site whether it goes online or remain offline.
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6.2.2 Test Case 2

The table 6.2 describes the successful login of administrator at LMS admin panel.
Admin panel can be access by localhost://2101/admin/adminlogin

Table 6.2: Interaction of Instructor with the system

Test case id 02

1.Description 1. Admin login

2. Initial Requirements | 2. Admin account should be created in
database

3. Actions 3. Username and password is entered and
pressed login

4. Expected Result 4. Admin should be login successfully in admin
panel

5. Actual Result 5. Admin is login successfully in admin panel
and ready to perform his/her tasks

6. Status 6. Success

In test case 2, unit testing is performed by LMS site and it will compare the data
with database that the information enter by an admin is correct or not if its is
correct then it will take the user successfully on home page of LMS.

6.2.3 Test Case 3

The table 6.3 describes the admin task which is to add a teacher from admin panel
by giving his/her information in Manage Teachers tab.

Table 6.3: Admin Modify Teachers Data

Test case id 03

1.Description 1. Admin modify teacher’s data

2. Initial Requirements | 2. Admin should be successfully login

3. Actions 3. Press the Manage Teachers tab and add teacher
information and press submit button

4. Expected Result 4. Teacher should be added successfully

5. Actual Result 5. Teacher added successfully

6. Status 6. Success

40



In test case 3, unit testing is performed on modify teacher’s data and in that case
the admin can add, manage the teacher information.

6.2.4 Test Case 4

The table 6.4 describes the admin task which is to add a student from admin panel
by giving his/her information in manage students tab.

Table 6.4: Admin modify student data

Test case id 04

1.Description 1. Admin modify student data

2. Initial Requirements | 2. Admin should be successfully login

3. Actions 3. Press the Manage Students tab and add student
information and press submit button

4. Expected Result 4. Student should be added successfully

5. Actual Result 5. Student added successfully

6. Status 6. Success

In test case 4, unit testing is performed on modify student’s data and in that case
the admin can create, add, manage the student’s information manually.

6.2.5 Test Case 5

The table 6.5 describes the admin task which is to add a Course from admin panel
by giving its name and description in Manage Courses tab.

Table 6.5: Admin modify Course data

Test case id 05

1.Description 1. Admin modify Course data

2. Initial Requirements | 2. Admin should be successfully login

3. Actions 3. Press the Manage Course tab and add Course
information and press submit button

4. Expected Result 4. Course should be added successfully

5. Actual Result 5. Course added successfully

6. Status 6. Success

In test case 5, unit testing is performed on modify course data and in that case the
admin can create, add, manage the course information.
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6.2.6 Test Case 6

The table 6.6 describes the successful login of Teacher at LMS login panel. Teacher
panel can be access by localhost://2101/

Table 6.6: Teacher Login

Test case id 06

1.Description 1. Teacher Login

2. Initial Requirements | 2. Teacher account should be created in database

3. Actions 3. Username and password is entered and pressed login

4. Expected Result 4. Teacher should be login successfully in teacher panel

5. Actual Result 5. Teacher is login successfully in admin panel and ready
to perform his/her tasks

6. Status 6. Success

In test case 6, unit testing is performed on teacher login data and in that case the
teacher will enter his/her name and password at LMS Login page and after entering
the correct information he will proceed to his/her dedicated home page.

6.2.7 Test Case 7

The table 6.7 describes the teacher task task which is to upload assignment regarding
course at upload assignment page.

Table 6.7: Teacher Upload Assignment

Test case id 07

1.Description 1. Teacher Upload Assignment

2. Initial Requirements | 2. Teacher should be successfully login

3. Actions 3. Upload assignment ragarding subject on upload
assignment page

4. Expected Result 4. Teacher is login successfully in admin panel and
ready to perform his/her tasks

5. Actual Result 5. Assignment uploaded successfully

6. Status 6. Success

In test case 7, unit testing is performed on upload assignment page and the assign-
ment should be uploaded at that page by teacher successfully.
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6.2.8 Test Case 8

The table 6.8 describes the teacher task which is to notify a student for a quiz at
quizzes page.

Table 6.8: Teacher Notify Quizzes

Test case id 08

1.Description 1. Teacher Notify Quizzes

2. Initial Requirements | 2. Teacher should be successfully login

3. Actions 3. Notify quiz update regarding subject on quiz page
4. Expected Result 4. Notification should be successfully generated

5. Actual Result 5. Notification successfully generated

6. Status 6. Success

In test case 8, unit testing is performed on quizzes page and the notification should
be generated at that page by teacher successfully.

6.2.9 Test Case 9

The table 6.8 describes the teacher task which is to notify a student for a quiz at
quizzes page.

Table 6.9: Teacher Upload Grades

Test case id 09

1.Description 1. Teacher Upload Grades

2. Initial Requirements | 2. Teacher should be successfully login

3. Actions 3. Notify regarding subject grades on grades page
4. Expected Result 4. Grades should be successfully uploaded

5. Actual Result 5. Grades successfully uploaded

6. Status 6. Success

In test case 9, unit testing is performed on grades page and the grades should be
uploaded at that page by teacher successfully.
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6.2.10 Test Case 10

The table 6.10 describes the successful login of Student at LMS login panel. Student
panel can be access by localhost://2101/

Table 6.10: Student login

Test case id

10

1.Description

1. Student login

2. Initial Requirements | 2. Student account should be created in database

3. Actions 3. Username and password is entered and pressed login

4. Expected Result 4. Student should be login successfully in student panel

5. Actual Result 5. Student is login successfully in admin panel and ready
to perform his/her tasks

6. Status 6. Success

In test case 10, unit testing is performed on student login data and in that case the
student will enter his/her name and password at LMS Login page and after entering
the correct information he will proceed to his/her dedicated home page.

6.2.11 Test Case 11

The table 6.11 describes the teacher task which is to upload assignment regarding
course at upload assignment page.

Table 6.11: Student Download Assignment

Test case id

11

1.Description

1. Student Download Assignment

2.

Initial Requirements

2. Student should be successfully login

3. Actions 3. Student download assignment regarding subject on
assignment page

4. Expected Result 4. Assignment should be successfully downloaded

5. Actual Result 5. Assignment downloaded successfully

6. Status 6. Success

In test case 11, unit testing is performed on download assignment page and the
assignment should be downloaded by a student successfully.
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6.2.12 Test Case 12

The table 6.12 describes the teacher task which is to upload assignment regarding

course at upload assignment page.

Table 6.12: Student get notification of Quizzes

Test case id

12

1.Description

1. Student get notification of Quizzes

2.

Initial Requirements

2. Student should be successfully login

3.

Actions

3. Student get notification about quizzes regarding
subject on quizzes page

4. Expected Result 4. Student should get quizzes notification successfully
5. Actual Result 5. Student get quizzes notification successfully
6. Status 6. Success

In test case 12, unit testing is performed on quiz notification page and the quizzes

should be notify to a student successfully.

6.2.13 Test Case 13

The table 6.13 describes the teacher task task which is to upload assignment regard-

ing course at upload assignment page.

Table 6.13: Student view his/her grades

Test case id

13

1.Description

1. Student view his/her grades

2. Initial Requirements | 2. Student should be successfully login

3. Actions 3. Student can view his/her grades on grades page

4. Expected Result 4. Student should view his/her grades on grades page
successfully

5. Actual Result 5. Student view his/her grades successfully

6. Status 6. Success

In test case 13, unit testing is performed on grades page and the grades should be

successfully view by a student.
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6.2.14 Test Case 14

The table 6.14 describes the installation process of ” SyncApp” on windows operating

system.

Table 6.14: The Installation of SyncApp

Test case id

14

1.Description

1.

The Installation of SyncApp

2. Initial Requirements | 2. Windows Operating System
3. Actions 3. Install SyncApp on windows operating system
4. Expected Result 4. The SyncApp should be installed successfully on

operating system

5. Actual Result

5.

The SyncApp installed successfully

6. Status

6.

Success

In test case 14, black box testing is performed to install the ”SyncApp” on windows
operating system successfully.

6.2.15 Test Case 15

The table 6.15 describes the successful login of administrator at SyncApp admin
panel. Admin panel can be access by entering his information which are saved in

database.

Table 6.15: Admin login at SyncApp

Test case id 15

1.Description 1. Admin login at SyncApp

2. Initial Requirements | 2. Admin account should be created in database

3. Actions 3. Username and password is entered and pressed login
4. Expected Result 4. Admin should be login successfully in admin panel

5. Actual Result 5. Admin is login successfully in admin panel and ready

to perform his/her tasks

6. Status

6.

Success

In test case 6.15, unit testing is performed by SyncApp site and it will compare the
data with database that the information enter by an admin is correct or not if its is
correct then it will take the user successfully on home page of SyncApp home page.
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6.2.16 Test Case 16

The table 6.16 describes the admin task in which admin can view database of CDB
site where all records of students, teacher are saved.

Table 6.16: Admin View CDB database

Test case id

16

1.Description

1. Admin View CDB database

2. Initial Requirements

2. Admin should be successfully login

3. Actions

3. Press the View Data to see the information in
database

4. Expected Result 4. Data should be viewed successfully
5. Actual Result 5. Data viewed successfully
6. Status 6. Success

In test case 6.16, unit testing is performed on SyncApp site and in that testing
the admin can view the database of CDB to check the data whether its is inserted

correctly.

6.2.17 Test Case 17

The table 6.17 describes the admin task in which admin can modify database of
CDB site where all records of students, teacher are saved.

Table 6.17: Admin modify CDB database

Test case id

17

1.Description

1. Admin modify CDB database

2. Initial Requirements

2. Admin should be successfully login

3. Actions

3. Press the modify Data button to see the information
in database and modify it

4. Expected Result

4. Data should be modified successfully

5. Actual Result

5. Data modified successfully

6. Status

6. Success

In test case 6.17, unit testing is performed on modify CDB database and in that
case the admin can modify the information at CDB site of student, teacher related

material.
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6.2.18 Test Case 18

The table 6.18 describes the admin task in which admin can check unsync data at
CDB site where all records of students, teacher are saved respectively.

Table 6.18: Admin check unsync data

Test case id

18

1.Description

1. Admin check unsync data

2. Initial Requirements | 2. Admin should be successfully login

3. Actions 3. Press the check unsync button to see the information
that is an CDB site but not at LMS site

4. Expected Result 4. Data should be check unsync successfully

5. Actual Result 5. Data check unsync successfully

6. Status 6. Success

In test case 6.18, unit testing is performed on check unsync data at CDB site and
in that case the admin can view all the data which is in CDB site but not at LMS

site.

6.2.19 Test Case 19

The table 6.19 describes the admin task in which admin can check unsync data at
CDB site where all records of students, teacher are saved respectively.

Table 6.19: Admin perform sync data

Test case id

19

1.Description

1. Admin perform sync data

2. Initial Requirements | 2. Admin should be successfully login

3. Actions 3. Press the perform sync button to see the information
that will have to be sync from CDB site to LMS site

4. Expected Result 4. Data should be sync successfully at LMS site

5. Actual Result 5. Data sync successfully at LMS site

6. Status 6. Success

In test case 6.19, unit testing is performed on perform sync operation on data that
is at CDB site and after performing sync operation the data will be moved LMS

site.
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6.2.20 Test Case 20

The table 6.20 describes the admin task in which admin can view the history of data
to check the sync operation preformed successfully on database field’s.

Table 6.20: Admin view history of data

Test case id

20

1.Description

1. Admin view history of data

2.

Initial Requirements

2. Admin should be successfully login

3.

Actions

3. Press the history button to see the history of perform
all sync operation

4. Expected Result 4. History should be viewed successfully
5. Actual Result 5. History viewed successfully
6. Status 6. Success

In test case 6.20, unit testing is performed to see the history of sync data after
performing operation on unsycn data.
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Chapter 7

Conclusions

7.1 Conclusion

The project aim was to developed such an application which will help to synchro-
nize the desired tables of database of Centralized Database (CDB) with Learning
Management System (LMS). There are applications which are used for this type of
synchronization in real world, but they all have drawbacks due to which these ap-
plications are not efficient and they are not as flexible as our application to perform
required field’s synchronization. The development of this application will improve
efficiency of sync which will enhance the services of LMS and reduce manual effort
to perform modications in the databases. The project will also serve another task
which is sending emails to the LMS users so that, they will be up-to-date with all
activities regarding LMS. The end result of this project will originate synchronized
LMS and CDB with the help of our application which will assist the organizations
to perform synchronization on specic fields of databases. Major requirement of the
project is to make application much efficient than the existing applications as dis-
cussed in section 2.2. SyncApp is much more productive due to the following reasons:

e It can retrieve all the unsync tables from both databases (CDB and LMS).

e [t can perform synchronization on user’s required tables and it is the main objec-
tive of the project.

e It can keep detailed records of all performed synchronizations.

e It is fast, reliable and secure.

7.2 Future Enhancement

In the near future,many enhancements can be made in this project. LMS can be
expanded with numerous new features including assignment time tagging,sections
and department wise student management and a digital library etc. Sync app can
be enhanced by performing synchronization on large databases,retrieving unsync
tables from large databases etc.
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