
1

SCHOOLS E-REPORT SHEET PROCESSING ON THE DISTRIBUTED SYSTEM
USING JAVA REMOTE METHOD INVOCATION TECHNOLOGY

Magaji Yusuf, Isah Inuwa Dutse and Farouk L. Gambo.
Federal University Dutse.

mydanzomo@gmail.com, +2347065542697

ABSTRACT
This paper identifies the problems of using manual system in the processing of Secondary,
Primary and Nursery students' report sheet in Nigeria. A new distributed system was
designed and implemented to overcome the identified problems. The software was
developed using Java Remote Method Invocation Technology with MYSQL in the database
design. Security measures have been integrated in the design. The software makes teachers
and principals/head teachers less stressful as it computes and automatically generates
everything required to be done by the teachers and /or principal including principal's/head
teacher's remarks on the report sheet. This creates armful time for teachers and head of
schools , thereby improving teaching and administrative work. The software was tested
using JUnit testing framework and found to be reliable.
Keywords: Distributed systems, Remote method Invocation, JasperReports, Access Control.

1. Introduction
Students' report sheet presents the entire
student's general performance in a term. It
contain students academic performance in
each subject during the term, presents overall
performance in the class and shows students
attitude and other skills during the term.
Report sheet is therefore the most important
paper in every term because it presents the
summary of every student's performance,
skills and behaviour in that term. Different
schools have different ways of presenting the
report sheet but whatever way, report sheet
contains three must important sections which
includes academic performance section,
student's skills section and student's behaviour
section.
While it is generally important for schools and
institutions to accurately compute and
preserve students academic information [1][2].
It is clearly obvious that manual computation
of report sheet present many challenges
ranging from the computation of the marks for
individual subject to the ranking of students
in the class[1]. It is usually presented to
students on the last day of the term, which
means students must have to sit for end of the
term examinations before report sheet could
be issued to them. In most schools in Nigeria,
end of the term examination starts two weeks
before the last day of the term. It is within

this time frame that subject teachers are
expected to mark students' examination
papers, record the marks and submit both
continuous assessment and examination marks
to the class teachers for the computation of
the report sheet and finally the school
principal has to comment and sign every
student's report sheet before it is been issued
to students. A research conducted in some
selected schools in Kano and Jigawa state
shows that it takes an experienced form
master/mistress at least 23 minutes to
computes 9 subjects and their grades for one
student and at least 50 minutes to compute
total marks, average, and ranking if class
contain no more than 20 students. In a school
with many students per class this use to be a
very tedious work which could not be
completed in days or even weeks. In fact
many schools fails to present report sheet to
the students due to its complex nature of
computation couple with the large number of
students per class. Errors discovers after
report sheet have been issued to students
requires the withdrawal of all report sheets
from students before it can be corrected.
Other areas of problem involving manual
system of managing students' academic
records includes course registration, errors in
results computation and late delay in the
release of students' results[4].
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These and many other issues raises the need
for a reliable and distributed system
computer- based report sheet processing
system in Nigerian schools. This paper reports
an attempt to apply the use of distributed
system in computing report sheet and the use
of Java Remote Method Invocation technology
in educational domain. Our objective has
been to design a distributed computer-based
system of report sheet that could be use by
schools in Nigeria, in which subject teachers
submits the continuous assessment and
examination marks to the class teachers. Class
teachers inputs scores for all subjects in to
the system which could later be use to
generate a report card for all students in a
particular class by using student's number.
The system provides as an input parameters
what skills demonstrated and what behaviour
poses by a student during the term. We draw
initial conclusions and future work in section 8.
The rest of the paper discusses the
background to this work, the method
employed and the result obtained.
2. Background

Basically computation of students report
sheet comprise three major stages. First stage
involves computation of students' result by
subject teachers, by simply adding the
continuous assessment and examination
results. All subject teachers submits their
final result to the class teachers which are
responsible for the computation of the total
score obtain by a student in all subjects,
calculate the average and rank the students
base on the final average. In addition, skills
acquired and behaviour demonstrated by a
student during the term are graded by the
class teachers. The last stage involve remarks
and endorsement by the school head teacher
which is based on student's final performance.

Manual computation of these three major
stages in the report sheet is rather tedious.
For a very large school with more than one
thousand students it could be difficult for a
head teacher to make proper comments on
every student's report sheet within a specified
period of time. Classes with large number of
students takes a very long time for class
teachers to compute their results and fill in
the report sheet and it is prone to errors. This
application is intended to reduce the
complexity and greater ease of use in the

computation, compilation and remarks on the
report sheet by subject teachers, class
teachers and head teachers while maintaining
speed and accuracy.
3. Literature Review
Previous work conducted on this area does

not address many issues such as security,
flexibility and distributed systems technology.
In their work [1], designed a Report sheet
generating software using PHP and MYSQL as
database. While the software was tested and
worked as expected, it was limited only to
secondary schools. Moreover, flexibility and
security issues were not fully addressed. [15]
Uses programming facilities provided by
Microsoft excel to developed intelligence-
based software. Generally, cells are used for
tracking students performance. The system is
reported to be working as expected. However,
the system was not very flexible and could not
guarantee security of the entire system and
its prone to errors. Similar work was by [5]
which was purely developed on Adobe
Dreamweaver IDE, JavaScript, PHP and MYSQL
Server and relational database management
system. The system produced required output,
however it is not widely in used.
Closely related was the work of [4] and [6].
Java programming language and MYSQL
database were used by [6] to developed
software for University grading system which
could easily be use due to its simplified GUIs.
The system addresses issues of data integrity
resulting from the use of relational database
management system. It was tested and
produced required output with high speed.
However security and flexibility issues were
not fully addressed and distributed system
technology was not used which shows that
users can only work on a standalone computer.
4. Distributed Systems
Distributed systems is a set of autonomous
systems that appears to its users as a single
system [8][9][11]. Software designed for
distributed systems enables computers to
coordinate their activities, share resources
and data[9][11]. Benefits of distributed
systems includes bridging geographical
systems, improving availability and
performance, reducing cost, maintaining
autonomy and allowing for
interaction[8][10][11].
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Object-oriented model for the distributed
system is based on the model supported by
Object-Oriented programming languages such
as Java. Goals of the distributed systems
includes making resources available,
distribution transparency, scalability,

concurrency and openness [10]. Distributed
systems are categories into 3 groups namely:
Distributed Computing systems, Distributed
Information Systems and Distributed pervasive
systems[8][11].

Figurre1 illustrates the organisation of the distributed systems
same interface every where

5. Java Remote Method Invocation (RMI)
It have been confusing, tedious and error-
prone to execute code on other machines
across a network using traditional approaches
[10][11][12]. However, the nicest way to go
about this problem is to think that some
object happens to live on another machine.
We can communicate with such objects as if
they lived on our local machine. This is
exactly what Java 1.1 Remote Method
Invocation does - It allows objects that live on
other machines to behave as if they live on
our machine [11]. Distributed application
using RMI technology requires the creation of
server, client, server helper and client helper.
The server application is the remote service
that has an object with the method that a
client wants to invoke while server and client

helpers handle all the low-level networking
and I/O details that makes clients and server
pretend as if they are on the same heap
[10][11][12][13]. The client helper known as
stub receive request from a client object and
contacts the server , transfers information
about the method call such as name of the
method and arguments and wait for a return
from the server [11]. The server helper known
as skeleton receive request from the stub
(through a Socket connection), unpacks the
information about the call and invoke the
method on the real service object. The result
is pack up and ships back to the stub (over a
Socket output stream). The stub unpacks the
information and return the value to the client
object [10][11][12].

Appl. A

OS 1

Appl C

OS 4OS 2 OS 3

Application B

computer 1 computer 2 computer 3 computer 4

Middleware

Fig. 1: Showing distributed systems organisation
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6. Method and Materials
The application serves as a distributed system
using Java Remote Method Invocation
Technology (Java RMI). Distributed systems is
a set of autonomous systems that appears to
its users as a single system [8][9][11], While
Java RMI, allows programmers to
communicate with the objects on different
machine, in which the methods of remote
Java objects can be invoked from other Java
virtual machines which is located on different
hosts [8][11]. We uses MYSQL in the design of
the database. We organizes the application
into two Java packages normally server and
client. Server package contains the server and
the database which is located on a single
computer (server) while the client package
contains GUI forms through which the users
interact with the server via network. Client
package can be install on many computers
depending on the number of users in the
school. Valid user can work from any
computer on the network.

To ensure the data integrity and security,
the application uses 1Mandatory access
control (MAC) in which the head teacher have
access to all the resources on the system,
examination officer have access to all
academic records for all students, admission
officer have access to all students' bio data,
and class teachers have access to all
information of the students in their respective
classes. The application uses RMI's feature of
Java VM security [10][11] to maximize secured
communication between clients and server.

The system was developed using 2Agile
development model with some school
administrators in Kano as end users. The
application is divided in to three sections.
Section 1 involves students registration,
Section 2 comprises the computation of
results and printing of the report sheet while
section 3 entails storing of staff information.
Section 1 must be done before section 3 could
be achieved as the software only recognizes
registered student for the computation of the
result and compilation of the report sheet.
Section 3 helps to allow authorize staff to
interact with the software. All users will be

assign username and password by the school
administrator(they may later change the
password after the first login) which they will
use to log in to the system.
The application is very flexible such that it

can be use in secondary, primary and nursery
schools. Moreover, its flexibility allows adding
and/or removal of classes, adding and/or
removal of subjects among others. Final
report card generated for a student's contains
students details, subjects taken by student
and their corresponding marks and grades,
skills and behaviour with the corresponding
grades automatic generated head teacher's
remarks based on student's overall
performance, generated date as well as a bar
code to improve security of the paper. The
program flow is shown in Figure 3 . While
Figure 2 and Figure 4 shows login and head
teacher's home page form respectively.
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Fig. 3: A flowchart Showing Flow of the
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Fig. 2: Shows the login form with default username "Admin".
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Fig. 4: Shows The Head Teacher's Home Page

The following are some features
carried out by the system:

• User validation and authentication:
Only authorized staff could interact
with the system through valid login
details which are issued by the Head
teacher

• Students Registration: All students
must be registered on the system and
obtained their student's number
which the system generates
automatically during the registration
exercise. Registration officer or staff
assign by the Head teacher is
responsible for conducting this
exercise. Information needed during
registration includes student's name,
class, term, session and so on.

• Staff Registration: All staff shall be
registered on the system. Only
registered staff could be recognize
for logins. This exercise could be
carried out by the school Head
teacher. Some details needed during
staff registration includes Name,
qualification, Department etc.

• Computation of Results: For every
subject, class teachers inputs only
continuous assessment and
examination scores for students, the
system calculates the total, average
and assign grades.

• Printing of the Report sheet : Using
student's number generated by the
system during registration, class
teacher generates students' report
card with single click of a button.

• Editing: The system provides options
for correcting wrong inputs made
during computation of students'
results, registration of staff and
students or any of its operation.

• Settings: Initial settings are required
in the first or subsequent usage of
the application. They consist of
number of subjects taken by each
student depending on the student's
class (Senior, Junior, Primary or
Nursery), number of students per
class, registration number format and
so on.
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RESULTS AND DISCUSSIONS
The application is a platform independent, it
is expected to work on windows, Unix etc.
Every authorized user of the system has a
home page which links the user to other pages
depending on the types of activities to be
perform on the system.
The Head teacher's home page: This consists
of several menus and sub menus. The head
teacher plays super role on the system as
he/she can access the entire system. The
main menu of this page include file menu
which have sub-menus such as "new staff" for
registering staff. The edit menu for editing
both staff and students information, this
menu contains other sub menus for editing
wrong marks entered during result
computation, deleting staff and/or student's
information incase he/she no longer with the
school. View menu contains sub-menus for
viewing student's individual result or result for
a particular, viewing student's general
information and staff information.
Add/Remove menu contains sub-menus for
adding new subject into the database or
removal of subject that is no more in use from
the database, adding new class or removal of
a class from the database. Settings menu
contains sub-menus for setting number of
subjects taken by each student, number of
students per class, student's registration
number format, adding and/or removing user
from database and login out of the system.
Help menu contains information on how to use
the software.
Other users home pages contains menus and
sub-menus mostly extracted from Head
teacher's home page depending on the role of
the user on the system.
The system has number of outputs, they
include basic and/or academic information of
a single student or of all students in a class,
basic information of a staff or of all staff in
the school among others. But one of the most
significant output of the system is a report
card. It is designed using 3Jasper Report:
Jasper Report is a report generating
application that is embedded on a client or
server side of a Java application [7]. It is

3 www.sourceforge.net

purely Java library, hence can be run on any
platform that support Java. Its reporting tasks
concentrates on a single Jar file. It also relies
on third-party libraries for related task to be
carried out. Such tasks may include PDF or
XML generation[7]. JasperReport environment
is subdivided into several bands. For this
application, the title band contains name and
address of the school. The page header band
carries the type of the report card whether it
is for Senior, Junior, Primary or Nursery
student. The column header band of the
JasperReport carries student's basic
information such as name, number, class and
sex. The detail band contains subjects taken
by the students and their corresponding marks
as well as grades. It also includes skills obtain
and behaviour demonstrated by a student
during the term together with their respective
grades as well as the overall performance of
the student in the term which include total
marks of all subjects, final average and
his/her rank in the class . Column footer band
contains class teacher's name, principal's
remarks and principal's signature where as
the page footer band includes date and time
in which the report is been generated as well
as a barcode for additional security. Figure 5
shows a form which is use in previewing and
printing report sheet using student's number
and Figure 5 illustrates the format of student's
terminal report sheet.
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Fig. 5: Shows Report Preview Form
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The application provides easy and suitable
approach to computation and printing of
student's report card. The use of Mandatory
Access Control (MAC) mechanism, login
authentication and Java VM security feature
of RMI, testifies the security of the entire
system. Information obtained from the system
has reasonably high degree of accuracy
because the application has been tested on
JUnit testing framework. Unit testing refers to
practice of testing unit of code such as
method, class or package in order to discover
failures and/or improve quality of the
codes[11]. Human errors could be corrected
within the application. Outputs are produces
within seconds after inputs are entered.

However, some of the drawback of
this software includes network and/or power
failure. When network between the client
and server is disrupted the application will be

disconnected from the database. In addition,
the system can only work when it is on
constant power supply.

8. Conclusion and future work
We have briefly introduced distributed

systems approach using Java Remote Method
Invocation technology in the design of
schools' report sheet processing system. The
software performs three major tasks: storage
and retrieval of students basic and academic
information, storage and retrieval of staff
data, and computation as well as compilation
of students' report sheet. It is simple to use
and very flexible resulting from the use of
GUIs other than command line. Its security has
been assured due to the use of several
security layers. Data integrity has been
enforced because of the use of relational
database management system.
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The system has been tested using J Unit
testing framework and found to be reliable.
Student's report sheet processing and printing
using this system could be automated to a
very large extend and reduces processing time
and guarantees accuracy.

The future work may include expanding the
system from the use on Local area network
into Internet based system, where authorized
users could work on the system from
anywhere in the world.
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