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Abstract— For a gremlin programmer, coding is
proportionate to an illusion. Computer can help you in
almost any field but when it comes to solving errors,
programmers are left alone. For gremlin programmers it is
formidable to understand coding techniques, also errors
presented by existing systems are hard to understand .While
teacher side problems are never considered, such as
analyzing the performance of each and every student. This
system will help students as well as mentor. As students
compile the program, the system will provide solutions to
occurring errors, reducing teachers load. Also students can
communicate with teachers anytime through notification
panel. Programs can be viewed by the faculty for cross
verification. Moreover, we focus on a new system which is
able to provide online code management, while recording
solutions given by teachers, so that teachers won’t need to
repeat them. This system takes into account the syntactic
errors, compile-time errors, semantic errors as well as
logical errors. System reduces overhead of both teachers as
well as students.

Key words: analysis, compilation, code management, real-
time, run-time, solution

I. INTRODUCTION

For gremlin programmer, programming is the biggest threat.
In many institutes, students just try to copy paste the code
from their senior without understanding the syntax and the
logic. And when they compile the code they get lots of
errors which are not easy to understand for the students
because error messages are in technical language.

Many institutes follow the University pattern, in
which student have to learn the specific program and teacher
have to teach them. Students also feel shy to ask the
question to teacher in front of other students and in practical
session teacher is not able to look at each and every student.
And teacher thinks that students are not asking the question
that means they have grasp the concept. And teacher can go
for further topics. So we proposed a system supporting four
languages that are C, C++, Java and C sharp. Where the
platform used is linux with any version. For multiple
programming the separate code area are provided. System
User Interface is user friendly that is looking at the system
user can understand were to type the code and were to check
the errors. Also system provides file manipulation functions
which helps in storing old programs also. When a user
creates a new file in particular folder basic code is auto
generated that reduces burden and time for typing the code.
Teacher can provide real-time solutions to any error that
students face. These solutions are stored in database. If same
error is faced by some other student then the solution from
database is retrieved, else “solution not available” message

is displayed. These errors help the students to understand the
actual meaning of the error and also solution for that error.
Teacher also regularly check the performance of each and
every student and which student is coding and which student
is not. System generates the graphs which helps the teacher
to analyze the performance of student and to improve
teaching learning process.

Il. RELATED WORK

Early studies of analysis of errors focused on some type of
errors like semantic, syntactic errors which helped both the
teachers and the students. Yasuhiko Morimoto et al. |,
Kunimi  Kurusawa, Setsuo Yokoyama,Maomi Ueno,
Youzou Miyadera [1]propose the paper named A Support
System for Teaching Computer Programming Based on the
Analysis of compilation Errors. The paper provides
description regarding the errors which the students face,
these errors are presented in figurative format which help
teachers. But this system did not provide a real-time solution
to the students for the particular errors. The paper supported
only the compilation errors no run-time errors were handled.
Kazuhiko Nagao and Naohiri Ishii [2] proposed paper
named as A Concept of Agent based learning system for C
Programming. This paper support the analysis of C
programs and shows the error messages in easy format
which is easy for Gremlin students to grasp. The system
supports only on UNIX system. System does not consider
the real-time solutions also fails to capture semantic errors
and runtime errors like segmentation fault. Dean Sanders
and Brain Dorn [3] proposed a paper named Classroom
Experience with Jeroo. This paper supports only object-
oriented concepts and this is its one of the drawbacks. The
system is implemented and it shows the analysis through
animations that reduces the burden of both students and
teachers.loana Tuu-galei Chan Mow [4] proposed a paper
named Analysis of Student Programming Errors in Java
Programming Courses. This system provides a proper
analysis of several errors which occur while student is
programming a JAVA code. In this system, the errors are
categorized and the frequency of the error occurrence is
calculated. The system provided support for Programming
errors like syntactic errors, semantic errors and logical
errors. This system was not able to provide code
management. This system supports only Java Program
developers; however the system is defeated to provide a
support system for more than one programming language;
the same concept can be implemented for novice
programmers who fear to perform programming in various
languages. Study of the previous papers strikes our mind
that the system developed before did not consider the real-
time solution, run-time error handling and no code
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management was done and also some systems considered
only one particular language. Proposed system would try to
overcome the gaps of the previous papers.

I1l. PROPOSED METHODOLOGY

System is designed so as it is advantageous to both the
students and teachers. Students get the solutions for

particular errors which the teacher have provided previously
if no solutions are present for particular error teachers can
add new. Suppose there is error which a student is not able
to understand from the provided solutions also then he can
post his question or query to his teacher. Teacher can
analyze the batch or an individual student from graphical
representation provided by the system.

-
o ~—
> ; -
e -~ ul -
- - ~~ S~
o~ -~ . e
Program : Program Srogram Program ‘
Gathering hos | Gumarng e Gurasing e Gamesing o
€ langpange ; Cor Iaguage C8 [acpungs Jaa_ epaage |
— ~ 7 -
~— - / P
: -~/ —
: e N - . ~
Protertat s~ Fron Dathering e epch ] T — ] ‘
Stuse ¥ Secarre Eror Databace
npagt_sepratly l . oy
3 5 @ch languige
- — ‘
£ A ‘
Separate Solatian
Riatatan exh ‘
Pra— ‘
N S |
oluticnGatrarag | ‘
' -'; — -
- — r — ‘
f \ o S—, A — |
-

Fig. 1: System Architecture

The propose system is a client-server architecture.Teacher
sitting at his server PC can monitoring the performance of
each and every student in batch.
The required database are :

1) Code Management Database

2) Error Database

3) Solution Database

4) Error Reason Database
The segments required are:
Program Gathering Segment
Error Gathering Segment
Solution Gathering Segment
Solution Presentation Segment
Programming State Segment
Error Reason Extrapolation Segment
Error Trend Presentation Segment

A. Code Management Database:

This database is very useful for storing all codes performed
by students. Crucial point of this system is nothing but a
student can performed multiple languages code still all code
are categorized into different folder. Whenever student
required code he can view anytime and anywhere. It is used
when at the end of the submission time to analyze which
student performed which code and which language.

B. Error Database:

This database stores all the error that are done by the student
while doing coding and after the code compiling. From that
system generates the graph of error verses batch.

C. Solution Database:

The error database are connected to the solution database
from that teacher can show that which error are there student
unable to solve this and which are posted to teacher’s wall.
So this database is basically used for storing solutions which
a teacher provides. This solution will be in understandable
format.

D. Error Reason Database:

This is the database where teacher found out which error by
what reason. It is only used for the teacher not to student. He
does analysis on that error and improves his teaching
methodology very easily.

E. Program Gathering Segment:

This segment is the initial state of the system. The Program
Gathering segment is used to interact with the student. The
programs that are coded and compiled by the students get
fetched by the Program Gathering Segment. This code is
then stored in this Code Management Database. Also the
errors that arise in the compile time or run-time are passed
on to the error collection segment.
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F. Error Gathering Segment:

This is the most vital segment of the system. The program
which is acquired from the Program Gathering Segment gets
compiled by an online compiler and the errors which come
as output are collected in the Error Gathering Segment.
Errors may not only refer to compilation errors but also run-
time errors like Null Pointer, Segmentation Fault etc.

G. Solution Gathering Segment:

The faculty can provide a solution to a particular error, like
a sample code, or a statement or a precaution. This solution
gets mapped to that error in the Solution Database.
Whenever a student encounters with a similar type of error,
the respective solution can be presented. The Solution
Gathering Segment fetches the solution which is provided
by the faculty and maps it to the system

H. Solution Presentation Segment:

The solution which is provided by the faculty to a particular
error is saved in the Solution database. Whenever a student
arises with an error which has a solution present in the
Solution Database, the Solution Presentation Segment
presents the student with the solution of that error in real
time. This feature provides the student with a better
understanding of the error and also increases his confidence
regarding programming.

I. Programming State Presentation Segment:

This segment determines the programming situation of the
student. The faculty gets an overview about all the efforts
which are taken by the student to perform programming.
The Programming State Presentation segment is linked to
the Code Management Database and the Error Database.
Hence the faculty can view all the programs which are
coded by all students or a particular student to be specific. It
also provides the faculty with the list of errors which were
encountered by the students and their efforts taken to solve
them. It also provides with a report about the number of

times, a student compiled the code to get an appropriate
result without error. This segment having being connected to
the Code Management Database provides the faculty the
exact programs which are coded by the novice programmer
and whether they are properly working or not. It also gives a
summary to the faculty whether it is required to re teach a
topic to the students to clear their misconception about a
particular concept.

J. Error Reason Extrapolation Segment:

The Error Reason Extrapolation Segment is interlinked with
the Error Reason Database and the Error Trend Presentation
Segment. This segment provides the faculty with the reason
of errors each and every student is getting and provides a
report to the faculty about the severity of that error.

K. Error Trend Presentation Segment:

This segment presents a list of errors which were
encountered by the students and the reason of that error
getting raised in the code. It is linked with the Error Reason
Extrapolation segment and thus presents a report to the
faculty about the errors and their causes. It also helps the
faculty in providing a common solution or a hint to the
errors.

IV. RESULT ANALYSIS

The students are divided into 5 batches such as A, B, C, D,
E for second year of Information Technology. Considering
25 students who can perform coding simultaneously in four
different languages, i.e. C,C++,java, C-sharp .

A. Individual Student Wise Analysis

This analysis shows what errors individual students face
and shows all codes performed by him. Looking at these
errors teacher can understand what is the most common
error faced by that particular student. And hence teacher can
focus on these concepts while teaching.
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Fig. 2: Student wise Analysis
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B. Batch Wise Analysis:
1) Error Graph:
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This graph shows the number of errors faced by student’s
batch wise.
2) Compilation Graph:
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Fig. 4: Compilation graph for all languages

Above pie charts shows a particular batch compiles that
code how many times. In that batch E compiles a code many
times so from that he can analyze that at least they are
performing something and it will help in doing SWOT
analysis.

V. CONCLUSION

The system is implemented as a client-server approach and
it supports 4 languages i.e C, C++, Java and C-sharp in
which students can perform coding. The system considers
semantic errors, syntax errors and logical errors. Logical
errors can be handled by directly asking suggestion to the
faculty. System is supported on UNIX platform also impart
real-time error handling, real-time solutions and code
management which no other previous papers have
implemented. System is helpful to both the teachers as well
as students. Figurative representation of the analysis of
errors is provided that helps the teachers to understand the
problems students face. The system can be extended further
for multiple languages.
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