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ABSTRACT
The technological world is evolving every moment. In spite of this most of the colleges continue
relying on managing the college manually with minimum level of automation. This encumbers
reliability, efficiency and is too time consuming. Few colleges do introduce some level of
automation but in doing so built customized project for each modules separately. Such systems
introduce redundancy and lack support for cross-communication among one other. In this paper
we will try and explain how an automated campus management system can be made with the help
of “WhiteBoard- a Campus Management System”. The idea is to combine Setup Module, User and
User Access Management, Attendance Management, Student Information Module, Employee
Information Module, Feedback Management, Forum Module, Exam Management, Classroom
Management and much more and provide it in a single package to reduce the human work load and
provide quick and better results.The system aspires to manage years of campus data through data
analytics. With its information management system (IMS) coupled with data intelligence it provides
full functional reports of college with the finest of details about any aspect of college. Thus, all
related information with respect to a particular aspect is available on a single click. With its
decision support system (DSS) feature it assists the authorized users in making vital decisions. The
data stored is highly sensitive. Through cryptography and protection against malicious insiders it
sets high standards for security.
General Terms
Object Oriented Methodology, Agile Software Development Methodology, and Business Intelligence.
Keywords
College Management System, Decision Support System, Enterprise Resource Planning, Information
Management System, Data Analytics.

1. INTRODUCTION
In order to ensure smooth functioning of a college system several components such as Setup
Module, User and User Access Management, Attendance Management, Student Information Module,
Employee Information Module, Feedback Management, Timetable Management, Forum Module,
News and Events Management, Calendar Management, Dashboard Module, Exam Management,
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Classroom Management and Subject Management etc. needs to be managed in an efficient and
convenient manner.
Whiteboard: A Campus Management System looks to support these features through its succinct
interface. The system aspires to manage years of campus data through data analytics. With its
information management system (IMS) coupled with data intelligence it provides full functional
reports of college with the finest of details about any aspect of college. Customized Reports are also
available in graphical format. Thus, all related information with respect to a particular aspect is
available on a single click. With its decision support system (DSS) feature it assists the authorized
users in making vital decisions. The data stored is highly sensitive. Through cryptography, cross
site request forgery proof, protection against SQL Injection and user access module it sets high
standards for security. Interoperability of devices has also been considered. Hence, an Android
Application and a Web Application will be built as a part of the proposed system.

2. LITERATURE SURVEY
An existing college management system (CMS) was reviewed giving us a rough idea about the scope
of such a system. Based on the proceedings in our college we felt a need to consider inclusion of few
other modules such as feedback, examination, employee information management, notices and
events and the notification module. In order to design an efficient and a system that performs all
the essential task conveniently we felt a need to introduce the concepts from some research
domains. The following section describes each of these research areas and the background study
done in each of them.
2.1 Enterprise Resource Planning
Enterprise resource planning (ERP) is business management software, typically a suite of
integrated applications, that a company can use to collect, store, manage and interpret data from
many business activities. ERP provides an integrated view of core business processes, often in realtime, using common databases maintained by a database management system.
The ERP system is considered a vital organizational tool because it integrates varied organizational
systems and facilitates error-free transactions and production. ERP benefits are important for a
number of reasons, including establishing a match between what ERP systems benefits are—as
compared to ERP expectations—setting a benchmark for other firms, and measuring those benefits.
2.2 Data Analytics
Data analytics (DA) is the science of examining raw data with the purpose of drawing conclusions
about that information. Data analytics is used in many industries to allow companies and
organization to make better business decisions and in the sciences to verify or disprove existing
models or theories.
Visual analytics enables us to analyze huge information spaces in order to support complex
decision making and data exploration. Visual analytics uses data to draw conclusions about the
world, a processor an application field. It is a structured reasoning process that allows analysts to
find evidence in data and gain insights into the problem domain.
2.3 Information Management System
Management information systems produce the information that managers use to make important
strategic decisions. They form the basis for management reports, both financial and non-financial,
and as such they are a vital component of modern business management. Few managerial decisions
are taken without consulting the data captured by management information systems.
An information system is a set of interrelated components that collect (or retrieve), process, store,
and distribute information to support decision-making in an organization (Laudon and Laudon
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2004). So, an information system takes data as input, and processes it into output information for
the benefit of decision-making.
2.4 Business Intelligence
Business intelligence (BI) is the set of techniques and tools for the transformation of raw data into
meaningful and useful information for business analysis purposes. BI technologies are capable of
handling large amounts of unstructured data to help identify, develop and otherwise create new
strategic business opportunities. The goal of BI is to allow for the easy interpretation of these large
volumes of data. Identifying new opportunities and implementing an effective strategy based on
insights can provide businesses with a competitive market advantage and long-term stability.
Business intelligence (BI) has two basic different meanings related to the use of the term
intelligence. The primary, less frequently, is the human intelligence capacity applied in business
affairs/activities. Intelligence of Business is a new field of the investigation of the application of
human cognitive faculties and artificial intelligence technologies to the management and decision
support in different business problems.
2.5 Decision Support System
A Decision Support System is a computer-based information system that supports business or
organizational decision-making activities. DSSs serve the management, operations, and planning
levels of an organization (usually mid and higher management) and help people make decisions
about problems that may be rapidly changing and not easily specified in advance - i.e. Unstructured
and Semi-Structured decision problems. Decision support systems can be either fully computerized,
human-powered or a combination of both. The advances in information technology (IT) have
enabled businesses to develop innovative ways to collect data from both internal and external
sources. This leads to the unprecedented challenges, characterized by “high volume, high velocity,
and/or high variety”, as processing the data is difficult and requires new and advanced
technologies. Organizations require BA to “gain an edge by making better or faster decisions” to
face increasing competition and turbulence in their marketplaces due to the speed of technological
advancement and globalization.
2.6 Security
Breaches of information security are not a new phenomenon, but the means of perpetrating such
breaches have changed considerably over the years. Leaking information has always been an issue,
but the speed and effectiveness with which breaches of information security can occur, and the
potential magnitude of harm caused in today’s computer age, are disturbing and, moreover,
typically favor the perpetrator, not the victim. Bearing in mind the dependency of modern
companies on their IT systems, it is clear that special care needs to be taken to keep systems safe
and secure. This book focuses solely on the aspects of re-establishing safety and security once,
despite all measures taken, a breach has occurred. It puts breaches of information security in the
context of ISO27001 which, since its inception in the late 80s as British Standard 7799, has
demonstrated that it can provide a framework of requirements well suited to the effective
implementation of countermeasures and measures designed to protect information in all its forms,
whether on paper, in speech or in the IT field.

3. PROPOSED SYSTEM
The proposed system consists of the following system modules:
1. Setup Module: This module involves insertion of various information about the departments,
classes, semesters and academic year. All users and their roles with specified permission are
inserted. All the subjects related to a particular semester are inserted in database. Existing students
and employees information is inserted. Mapping of existing faculties and subjects for current
semester are made. All these tasks are performed by an authorized person usually the
administrator thus, ensuring data integrity.
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2. Student Information Module: After a student is qualified for admission in a particular department
and a class and a GR No. is provided, the student’s information is inserted in database with given GR
No and specified Roll No. All other user information is maintained and linked with GR No. After a
student passes he is promoted to specified class. If a student gets a drop or he fails he is kept in the
same class along with this alumni information is also maintained.
3. Employee Information Module: If a new employee comes into the institution, corresponding
employee information with specified Registration No. is recorded. Corresponding entry is made for
an employee with in a particular department to which he belongs. If any existing employee leaves
the institution corresponding entry in department is deleted. This module also takes care of
categorization of various employees belonging to the institution.
4. User Access Module: This module ensures that users are specified with particular role. Each role
is assigned specified number of permissions and is authorized to perform limited number of tasks.
Each user thus can access and manipulate information on the basis of the roles assigned to each of
them.
5. Forum Module: Provides a platform to ask, discuss and learn using an easy interface. Creation of
custom forum of classes according to the need is supported along with custom HTML formatting of
the messages.
6. Events Module: Provides trusted information about current and past events in college.
Registration of users interested in events. Customized designing for the event page.
7. Notice Module: Provides news for every member of the institution from reliable sources at any
time. Push notification service for mobile devices is provided. Custom notice for specified user is
supported.
8. Notifications Module: Provide real-time notification on all pages of the system. Differentiate
notifications on basis of type and priority.
9. Calendar Module: Calendar like interface depicting events for entire college, department or just
specific to class.
10. Timetable Module: Provides timetable in a readable table interface. Changes in timetable can be
made only by timetable manager.
11. Attendance Module: This module includes recording attendance on hourly basis along with
support for data analytics. Report generation for attendance can be done as per the requirement.
Storing History for Performance and Predictive Analysis. Notifications. Remedial Assignment
Topics
12. Feedback Module: It includes faculty feedback, institute feedback and class feedback. It supports
various analytics required to take important decisions and also provide the flexibility for various
changes.
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Fig 1: Physical Layout of the proposed system

4. PROPOSED METHODOLOGY
4.1 Object Oriented Methodology
Eight characteristics or principles for managing complexity are also considered foundational and
are generally accepted characteristics of object-oriented analysis, design, and programming are as
follows:
4.1.1 Common methods of organization
They assist with organizing information systems model as well as the software that is ultimately
written. The common methods of organization that are applicable here are:
a. Objects and attributes or characteristics. For example, you could be the object and your name,
address, height, weight, color of eyes, date of birth, and so on are some of your attributes or
characteristics.
b. Wholes and parts. For example, your television set is the "whole" and the individual parts that
make up the television set are the "parts." A personal computer system—the whole—usually
consists of a box with all kinds of hardware in it, a printer, a monitor, a keyboard, and a mouse—the
parts.
c. Groups and members. Conceptually this is similar to wholes and parts, but its examples are often
different and do not seem to fit neatly into a "wholes and parts" classification. For example, a
computer club would be a group and the individual members of the computer club would be the
members. Your Systems Analysis and Design course would be the group and the students in the
course would be the members.
4.1.2 Abstraction
It is the principle of ignoring those aspects of a problem domain that are not relevant to the current
purpose in order to concentrate more fully on those that are. Abstraction is a concept that you use
every day. It has to do with the amount of detail you care to get involved in. In systems analysis and
design, this is called levels of abstraction.
In systems analysis and design, abstraction is used to identify essential information system
requirements while simultaneously postponing or eliminating non-essential aspects. An abstraction
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intentionally ignores some qualities, attributes, or functions of an information system in order to
focus attention on others.
4.1.3 Encapsulation
In systems analysis and design, systems analysts decompose the problem domain into small,
encapsulated units. These analysis and design decisions eventually become software modules.
Encapsulation helps to localize their volatility when changes and maintenance are required after
they have become software modules.
4.1.4 Inheritance
It is a mechanism for expressing similarity. Just as we inherited certain physical features from our
parents, so also can information system components inherit certain things from related
components. For example, Figure shown below shows that a hierarchical or parent child
relationship exists between groups called User and groups of Faculty, Administrator, and Student.
We purposely are using the singular for each of these words in keeping with the notation that is
used throughout the book, but keep in mind that Administrator means one or more administrators,
as does student and faculty.
4.1.5 Polymorphism
In the general sense is the ability to take on different forms. In a sense, you could say that you are
polymorphic with respect to your behavior when approaching a traffic signal in your car. You
respond differently depending on the status of the signal light. In software, for example, the print
operation associated with textual characters and numbers can print textual characters and
numbers "because it knows how to do this". The print operation associated with graphic symbols
and images can print graphic symbols and images "because it knows how to do this". Each of the
print operations just described will print something on a printer in the abstract sense; however, at
the detail level each of these print operations does its job a little differently because what is being
printed is of a different type—textual characters and numbers, graphic symbols, and images.
Because of the differences at the detail level, the print operation is considered polymorphic.
Polymorphism in computer programming isn't new, but its use during object-oriented analysis and
design by systems analysts probably is.
4.1.6 Message communication
It is the way objects in an object-oriented methodology communicate with each other. It is similar
to a subroutine call with parameters or a paragraph or procedure call in some other conventional
programming languages such as Fortran, COBOL, C, or Pascal. This concept is widely understood by
practicing systems analysts so it, too, can be directly transferred into an object-oriented
methodology by them.
4.1.7 Associations
They are useful to assist with relating things in an information system to each other. Things that
happen at the same time could be associated as well as things that happen under similar conditions.
For example, VISA, MasterCard, Discover, and other credit card companies send out periodic
statements showing us our balance owing. These companies often take this opportunity to insert a
number of advertisements along with the statement, since the postage is often the same with or
without the advertisements.
4.1.8 Reuse
Reuse is a much talked about concept in systems analysis and design, but one which is still
struggling to make a significant contribution to the development process due primarily to two
factors. The first factor is the retraining of the mind-set of the analysts and programmers who are
accustomed to creating their own systems models and code. Management can address and
overcome this problem given proper amounts of time, retraining, and other motivators for the
systems analysts and programmers who are resistant to reuse.
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The second factor relates to the administrative factors that must be established for setting up a
library of reusable models and code. This is no easy task for a variety of reasons including strategy
to accomplish, personal, organizational, cultural, and legal aspects.
4.2 Agile Methodology
Agile software development is a group of software development methods in which solutions evolve
through collaboration between self-organizing, cross-functional teams. It promotes adaptive
planning, evolutionary development, early delivery, continuous improvement, and encourages
rapid and flexible response to change. The Agile Methodology is based on following 12 principles:
1. Customer satisfaction by early and continuous delivery of useful software
2. Welcome changing requirements, even late in development
3. Working software is delivered frequently (weeks rather than months)
4. Close, daily cooperation between business people and developers
5. Projects are built around motivated individuals, who should be trusted
6. Face-to-face conversation is the best form of communication (co-location)
7. Working software is the principal measure of progress
8. Sustainable development, able to maintain a constant pace
9. Continuous attention to technical excellence and good design
10. Simplicity—the art of maximizing the amount of work not done—is essential
11. Self-organizing teams
12. Regular adaptation to changing circumstance

5. IMPLEMENTATION
5.1 Feedback Module:
The feedback module provides a flexible user interface to create feedback forms for class, faculty
and institute feedback. Analytics in tabular and graphical format is produced as output as shown in
the figure.
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Fig 2: Analytics Result in Graphical Format

Fig 3: Analytics Result in Report Format
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5.2 Forum Module:
The forum module supports creation of forums at various levels division, class, department and so
on. Topics within the forum’s domain can be discussed. Access to these forums is easily managed
through the user access module.

Fig 4: Index Page

Fig 5: Creation of New Forum
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5.3 Attendance Module
Attendance module consists of an android application through which a teacher can take attendance
coupled with web application for graphical analysis.

Fig 6: Mobile Application for attendance system

Fig 7: Attendance Graphical Analysis
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5.4 Time Table Module:
The user can easily manage timetable entries through its simple interface. Graphs depicting
allocation of rooms, laboratories and faculty is provided to ensure load balancing. A feature to
determine current location of faculty and to identify which faculty is currently there in a class is
also included.

Fig 8: Form to insert timetable entry
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Fig 9:Allocation Graph

Fig 10: Time Table View
6. RESULT
6.1 Feedback Module:
Completely functional feedback system capable of taking faculty, institute and class feedback and
providing the result in graphical as well as tabular form has been implemented. Comparison of
manual and automated system is as shown below:
Table 1. Comparison between Manual and Automated Feedback System.
Parameters

Manual Feedback System

Automated Feedback System

Paper Required

440 pages

10 pages

Cost of Printing

Rs. 440

Rs. 10

Student Effort

Manual Filling of form along with
manual calculation of aggregate for
each faculty.

Need to insert individual score, rest of the
calculations are performed by the system.

Faculty Effort

Manual computation of each faculty's
average score.

Final report with equivalent aggregate for
each faculty is generated.

Time Required

3-4 days

Instantly

Dynamic Support

Minimal support for flexibility.

GUI based

Database Support

In form of files consisting of forms.

College database.

Data Access

Lot of search time required

Easy and unrestricted access

Analytics

Manual Record Keeping

Analytics in graphical and tabular form.
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6.2 Forum Module
Completely functional forum system capable of providing the platform to ask, discuss and learn
using an easy interface. It also supportscreation of custom forum for different classes according to
the requirement along with custom HTML formatting of the messages.
Table 2. Features of ForumModule.
Parameters

Description

Message Conveying
Method

Online and direct

Time Required

Instantly

Dynamic Support

Updates if any can be made easily

Record Keeping and
Viewing

In easily readable GUI form

6.3 Attendance Module
The manual system for managing attendance involved lots of time and efforts at faculty, department
and institute level. With automated attendance system the efforts required to record, update and
maintain attendance is minimal. Graphical analytics provides required information for decision
making on the go.
Table 3. Comparison between Manual and Automated Attendance System.
Parameters

Manual Attendance System

Automated Attendance System

Paper Required

Each teacher maintains a manual of
around 200 pages

Required only for printing the monthly
and overall attendance analytics

Cost of Printing

Depending on number of manuals
and number of pages required for
printing monthly and overall
attendance analytics

Depends only on number of pages
required for printing monthly and overall
attendance analytics

Faculty Effort

Manual computation of each
student's average attendance.

Final report with each student’s average
attendance is generated.

Time Required

Depends on the amount of manual
calculations to be done

Instantly

Dynamic Support

Minimal support for flexibility

Updates if any can be made and
maintained easily

Database Support

In form of manuals and files
consisting of cumulative
attendance.

College database.

Data Access

Lot oftime for search and update
operations is required

Easy and unrestricted access

Analytics

Manual Record Keeping

Analytics in graphical and tabular form.
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6.4 Time Table Module
Earlier with the manual system, managing time table entries was really very difficult. The
introduction of this module made the creation of faculty, class and lab timetable simpler. Graphical
analysis for allocation made load balancing task a lot easier. Further, a faculty can easily be located
and who is currently teaching in a class can be easily determined.
Table 4. Comparison between Manual and Automated Time Table System.
Parameters

Manual Time Table System

Automated Time Table System

Paper Required

The number of pages consumed
depends on the updates required.

Only the finalized timetable is printed for
reference.

Cost of Printing

Depends on no. of revisions till the
timetable is finalized.

Constant

Faculty Effort

The faculty, class and lab timetable
needs to be created separately. They
need to ensure that each of the
corresponding entries are tallied
properly

The faculty only needs to add the necessary
entries. Once the timetable entries are
updated, the corresponding changes in the
respective timetable is reflected.

Time Required

A week

Instantly

Dynamic Support

Minimal support for flexibility.

GUI based

Database Support

In form of files and manuals
consisting of several timetable
revisions.

College database.

Data Access

Lot of search time required

Easy and unrestricted access

Analytics

Manual Record Keeping

Analytics in graphical and tabular form.

6.4 Other Modules
The modules other than feedback, forum, attendance and time table module are still to be
implemented. All these modules combined together will provide a complete system that will
provide specific users with required privileges and a system that can manage complete employee
and student information for a campus or an institution. The system shall also provide various
analytics required for deriving various conclusions or taking various decisive actions leading to
further improvement or advancement of the institution.

7. CONCLUSION
The system so far has provided a low cost, secure, and easy to use campus management system.
Hence we can conclude that the required goals and objectives of the system have been achieved.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

178

IJREAS
VOLUME 6, ISSUE 3 (March, 2016)
(ISSN 2249-3905)
International Journal of Research in Engineering and Applied Sciences (IMPACT FACTOR – 6.573)

8. ACKNOWLEDGEMENTS
Sincere gratitude is extended to Thakur College of Engineering and Technology for providing us
with the required information and required resources necessary for setting up this project in their
college.

9. REFERENCES
[1]

Lalit Mohan Joshi; ”A Research Paper on College Management System”; IJCA.

[2]

Daniel E. O’Leary; “Enterprise Resource Planning (ERP) Systems: An Empirical Analysis of
Benefits”; Journal of Emerging Technologies in Accounting.

[3]

Bharat Sukhwani, Hong Min, Mathew Thoennes, ParijatDube, Bernard Brezzo,SamehAsaad,
Donna EngDillenberger;“Database Analytics: A Reconfigurable-Computing Approach
Knowledge Generation Model for Visual Analytics”; IEEE.

[4]

Steve Purser, “A Practical Guide to Managing Information Security”, Artech House.

[5]

Hans van der Heijden, “Designing Management Information Systems”.

[6]

Guangming Cao, YangingDuan, Gendao Li, “Linking Business Analytics to decision making
effectiveness: A Path Model analysis”, Vol. 62, No. 3, 2015.

[7]

Dominik Sacha, Andreas Stoffel, Florian Stoffel, Bum Chul Kwon, Geoffrey Ellis and Daniel A.
Keim,“Knowledge Generation Model for Visual Analytics”, IEEE, Vol. 20,No. 12,2014.

[8]

JayanthiRanjan, “Business Intelligence: Concepts, Components, Techniques and Benefits”,
Journal of Theoreticaland Applied Information Technology.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

179

