
  

 

Abstract—This paper intends to make one of the most 

complex, time-consuming tasks lab instructor face as simple as 

a few keystrokes. We propose a software to automate the 

assignment checking system which can be performed online in 

safe, secure and confidential manner. Lot of works has been 

tried in this field but we uniquely identified six categories of all 

programming assignments. Any programming language which 

will run as executable can be tested using this system. Almost all 

undergraduate and postgraduate courses belongs to science, 

technology or vocational education contains one or more full 

paper on computer programming during their 1st/2nd semester. 

Usually, such a course has a massive number of registered 

students belonging to various disciplines. Manual assessment of 

the lab assignments for such a course is a colossal task which 

requires huge resources especially large number of instructors, 

substantial no. of human effort and time. It is also very much 

difficult for the instructor to detect plagiarism and avoid 

submission of unwanted/unsolicited program. The software 

reported in this paper carries out this task automatically on 

behalf of the lab instructor. Performance of the software is 

verified with the help of a large number of programming 

assignments individually and in integration with LMS. 

Experimental results shows 100% accurate performance by the 

software. 

 
Index Terms—Assignment category, computer assisted, 

integrated, plagiarism detection, security, web based.  

 

I. INTRODUCTION 

The expansion of engineering education in the recent past 

has posed new challenges to the academic community. IT and 

ITES industry has grown in many fold in recent years in our 

country [1]. Technology driven education is gaining 

momentum and the teaching-learning system is fast adapting 

itself to innovative use of technology. The present paper 

deals with the problem of verification and evaluation of huge 

number of computer programming assignments in a standard 

engineering/ polytechnic colleges as well as vocational 

training Centre. The number of students associated with 

computer programming classes’ has increased very rapidly 

[2], [3]. So the proper evaluation of these programming 

assignments becomes more and more difficult for the lab 

instructors in a specific time frame. Several systems for 

checking programming assignments have been proposed 
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earlier to reduce the workload of the lab instructor. 

Automatic submission in an evolutionary approach to 

computer science teaching community has been proposed to 

resolve this issue [4]. Students in programming courses may 

learn from peer evaluation of their work. Moreover a student 

may learn by evaluating other students' works and may find 

many useful techniques in them to improve his/her 

programming skill through collaborative learning [5]. A 

system was introduced with much more extra features to 

render online submission of assignments in the networked 

environment securely [6]. M. Joy and M. Luck have 

introduced BOSS a system for online submission and 

automatic testing of programming assignments for any 

specific programming language [7]. However, this system 

was unable to show the results automatically and not a 

generic in nature. The instructors are required to see the result 

manually. Reference [8] describes an automatic assignment 

checking system, with capacity for online submission and 

immediate evaluation of programming language assignments 

for a specific language by M. Amelung, M. Piotrowski and D. 

Rosner. The boss online submission and assessment system 

[9], [10], supports coursework assessment through collection 

of submissions, performing automatic tests for correctness 

and quality, checking for plagiarism, and providing an 

interface for marking and delivering feedback. Reference [11] 

shows BOSS2 that improves the security features of previous 

BOSS system and also concentrate on the object oriented 

view. Plagiarism in programming assignments can also be 

detected by monitoring different instances [12]. Reference 

[13] shows another system that helps users to submit 

assignments in secured environment. Reference [14] 

compares several automated assessment and plagiarism 

detection system. Some different assignment checking 

system shows in [15]-[19]. But the previously introduced 

systems are used for checking one or a few specific 

programming language assignments. Reference [20] 

describes a system which can be used for submission and 

automatic immediate assessment of programming 

assignments by creating executable file. 

In this paper, we propose an automated system for 

assessment of programming lab assignments. Here the 

learners are required to upload their executable as well as the 

source code. The files are checked for malware and viruses at 

the time of submission. Test cases and input sets are defined 

and fit into the system by the instructor. The system executes 

the program automatically or with the help of instructors 

(only for graphical assignments) and stores the result in the 

database. The system also has a provision to detect 

plagiarism based on the line number, and the variables used 

in the system. Furthermore, learner can upload their source 
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code file which also in tern be used to detect plagiarism. 

Report card is generated based on the result of the correctness 

as well as outcome of the plagiarism detection.  

The structure of the rest of the paper is as follows: Section 

II presents the Overview of the proposed system. Section III 

provides the design views. In Section IV, we discuss various 

user interfaces to the system as well as the technology used to 

develop the system. Security features of the system are 

described in section V. Experimental results are reported in 

Section VI. Finally, conclusions are drawn in Section VII. 

 

II. SYSTEM OVERVIEW 

This section provides the overview of the system from a 

functional point of view. There are three kinds of users for 

the system. 

1) The Learner 

2) The Instructor 

3) The Administrator 

Each of these individuals has a different roles and 

functionalities as far as the use of the system is concerned. A 

static overview of the system regarding these three categories 

of people as the actors and the related use cases is shown in 

the Fig.1 using UML notations [21]. 

set environment

Administrator

Learner

submit lab report

login

upload lab assignment

Instructor

evaluate learner

 
Fig. 1. Static overview of the system as a Use Case Diagram 

 

These three actors have been assigned different roles in the 

system. Depending upon the role different menu is opened 

for different user. After login into the system the 

Administrator can add, delete and update any user 

information if necessary. The Instructors log into the system 

and post the assignment with specific assignment no. and will 

set the input and respective output. The learners will log into 

the system and upload the program i.e. the source code and 

executable file developed by them. The assignments will 

automatically executing for non-graphics assignments and 

the instructor will choose the graphics menu and run the 

executable files submitted by learners’. He checks the output 

whether it is correct or erroneous and accordingly marked the 

result. The Instructor has the option to check the source code 

to detect plagiarism. 

The roles played by the actors mentioned above are 

accordingly the following use cases are identified, 

1) Login 

2) Set Environment 

3) Upload Lab Assignment 

4) Submit Lab Report  

5) Evaluate Learner 

 
TABLE I: SUMMARY OF ACTIVITIES ASSOCIATED WITH ACTORS 

 
The use cases associated with the respective actors is 

This is shown in the Fig. 1. 

 
TABLE II: ACTORS AND THE ASSOCIATED USE CASES 

 
 

 
Fig. 2. High level architecture of the system. 

 

Fig. 2 shows the high level architecture of the system. 

There are four layers in the system. Among them Layer1 is 

the combination of database as well as file system layer. The 

details of the users, the assignment details and the results are 

stored in the data store whereas the source code file and the 
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executable file are stored in the file store. Layer2 is the 

Assessment system itself which calculate the result of non- 

graphical program helps the instructors to run the graphics 

program and then integrate the graphics programming output 

with the system generated output and generate report card. 

Layer3 is the web environment where the system will execute 

and Layer4 is the User Interface layer where the users can 

communicate with the system. 
 

III. SYSTEM DESIGN 

This section describes the design view of the system which 

includes the categorization of assignments, the architecture 

of the proposed system, and the deployment diagram of our 

proposed system. 

A.  Program Categorization  

Categorizations of all assignment into different assignment 

category are the building block of this entire software system. 

All programming assignments are divided into two board 

categories graphical and non-graphical. The programming 

assignments which belong to non-graphics are divided into 5 

categories. Irrespective of the programming language, we 

tried to fit each and every programming assignment into one 

of these five categories. At the time of assignment creation 

instructor/administrator assigned the proper category of any 

particular assignment and their submission deadlines. 

Assignment submitted within the prescribed date is defined 

as normal submission whereas submission beyond some 

permission date is defined as soft deadline. Beyond soft 

deadline hard deadline is defined, beyond which submission 

is not possible. Whenever assignments are executed 

particular block of code getting executed based upon the 

category of the assignment. Execution to report card 

generation system will automatically take care. Program 

 
TABLE III: ASSIGNMENT CATEGORIES 

 
 

B. System Architecture 

The inputs to the system are the solution files (executable 

file and source code) uploaded by the learner and the 

predefined set of inputs and outputs are created by the 

instructors/administrator at the time of creation of assignment. 

All the files are verified by the system for malicious infection 

and then rejected/stored in the database. The result of the 

graphical assignments is needed to mark to the system by the 

instructor. After execution report card is displayed 

individually to the instructors/administrator and to the 

students. 

The architecture of the proposed system is illustrated in 

instructors will run the executable files one by one and 

marked the result to the system which is stored in the data 

store. For other category assignments the system generates 

the output by running the executable file with predefined 

input sets and comparing system generated the output sets 

with the predefined output sets. Source code is tested by the 

system to detect plagiarism. Firstly, the system integrates 

these output sets of graphical, non-graphical assignments and 

plagiarism detection and generates report cards to the 

instructors and the students. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
Fig. 3. Architecture of the system. 

 

IV. SYSTEM DEVELOPED 

As far as the technology is concerned, cutting edge 

technology is used which is affordable and easy to learn and 

develop the software. Keeping in view of the pricing and 

licensing charges and all, it is developed free by using free 

version of the programming language and database of 

reputed vendors. Some limitations are there in developing 

any software in a free version of technology but as long as no 

of participant is not very huge it will never felt. The system is 

implemented with the ASP.NET using VB.NET Express 

Edition as the front end and SQL Server 2005 Express 

Edition as the back end database. There are three types of 

user of the system i.e. administrator, instructors and learners. 

After login into the system separate menu option is opened 

for different users depending upon their roles and 

responsibilities. Administrator has absolute control to the 

overall system. She/he can update the user list by adding and 

deleting user from the system and by updating the user 

Instructors’ 

input 

Learners’ input 

Check program category 

Check for 

plagiarism 

Calculate and check 

assignment o/p 
Generate 

report  

Output 

(Report card 

to all users) 

Virus free 

Check for viruses or malwares 
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categorizations are summarized in  III. Table 

Fig. 3. For graphical programming assignments the 



  

information. She/he will assign permission to the instructors 

and learners to enter into the system by providing login id and 

password. In the assignment entry form, the instructor can 

update an assignment and can select the assignment category 

and set the submission deadlines. In this form, the instructors 

can set the test cases i.e. the input and output for that 

particular assignment. The learner can view the assignment 

list with details information of the assignments. They will 

solve the assignments independently and upload the 

executable file as well as the source code. The system will 

check the files for malware during upload. The learner can 

submit the assignment one by one by inserting the 

verification code at the time of each submission. The users’ 

information, assignments details and the resultant outputs are 

stored in the Data store whereas the source code and the 

executable files are stored in the File store. The instructors 

have to click the graphics hyperlink to see the output of the 

graphics program. Instructors will run the graphics program 

by selecting assignment no and clicking on the submit button. 

The executable file will run and output is displayed to the 

instructors. After that instructors will enter their comments 

whether the output is ok or not. The result of the graphics 

programming assignments is then integrated with the system 

generated result of other category assignments. The system 

will check the source code for all the assignment for all 

category assignments. The result of graphical and 

non-graphical assignments as well as the result of plagiarism 

is reflected in the report card. The Instructors and the 

administrator can generate and assess the report for each 

assignment and also can view the source code. They also 

have the capability to generate report card for each individual 

learner. The learner can view the report card with the system 

generated feedback. The administrator, instructors and 

learners will able to know the assignment submission status 

on regular basis. 

 

V. SECURITY AND PLAGIARISM DETECTION 

Web security is a major concern in today’s internet based 

technology driven community. The proposed system is 

protected by two labels of securities which guard the system 

from unauthorized user and malicious file. The 

administrators have the overall control to the system that 

provides the login id and password to the registered 

instructors and learners. After successful registration, the 

users i.e. instructors and learners have to wait for the login id 

and password. Only by using valid login id and password 

users can log in to the system. The system also protected with 

a strong antivirus installed in the server side. Which scan 

each and every program at the time of submission. Only 

malware/virus free files can be stored in the file store and 

malicious files are deleted by the system and error message 

will be displayed to the user. 

 

For each submission, the learners have to input the 

different verification code generated by the system. Here the 

verification code is the result of a mathematical function 

which is used to present auto submission. The system will 

generate the function and the learners have to solve it and the 

put the resultant value in the respective field.  

The system can generate wrong report card due to 

plagiarism. Plagiarism for computer programming 

assignments can be divided into two categories. 

1) Plagiarism by copying program from others  

2) Plagiarism by using wrong logic 

This assessment system has the capability of detecting 

both categories of plagiarisms. 

Algorithm for detecting first category of plagiarism: 

This can be done by checking the no. of lines and variables 

used in the program. If the line numbers of two programs 

submitted for the same assignment is same as well as more 

than 80% of variables have the same name then the system 

will decide that the program is copied from others and the 

files are not evaluated and not saved in the file store. 

 

// Check for plagiarism 

 

 

 

In 2nd category plagiarism the learners use the wrong logic 

in the program so that the program will produce the correct 

output as the original output but the logic is not written as per 

the assignment. For example, there is an assignment for 

sorting by using quick sort. If someone solves it by using 

bubble sort algorithm and then uploads the executable then 

the system will upload the same and marked it as correct one. 

To detect this type of plagiarism the administrator and 

respective instructors have the provision to open the source 

code file from the file store to detect plagiarism. 

 

VI. EXPERIMENTAL RESULTS 

This section gives the experimental result and sample 

screenshot of the system. The system will marked an 

assignment as a correct one if its output is same as the 

instructors predefined output and plagiarism is not detected 
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If (same assignment submitted previously by other users)

{

If (no. of lines in submitted prog. =no. of lines in the previous 

program) then

{

If (no. of variables in submitted 

prog. >=80/100*no. of variables in the previous 

prog.) then

{

If (variable names are same) then {

Plagiarism detected

}

Else{

Not detected

File saved and executed (for executable 

file only)

}}}

Else{

File saved and executed (for executable 

file only)

}}

// check for viruses

If (virus free) then

Files are uploaded and saved into the file store

Else

Files are deleted && send error message.

End



  

for the program. The system’s decision is summarized in 

Table IV.  

 
TABLE IV: RESULT SUMMARY 

# 
Program type 

(correct/incorrect) 
System’s decision 

Result of 

plagiarism 

Final 

Result 

1 Correct Correct Yes Error 

2 Correct Correct No Ok 

3 Incorrect Incorrect Yes Error 

4 Incorrect Incorrect No Error 

 

 
Fig. 4. Screenshot to show how to fix assignment category 

 

 
Fig. 5. Screen shot for upload solution files by learners. 

 

Fig. 5 shows how the learners are submit their solutions. 

Sample report card with feedback which is generated to the 

learner is shown in Fig. 6. 

 

 
Fig. 6. System generated report to the learner. 

 

The software is tested for a large no of correct and 

incorrect both categories of programs where some cases 

plagiarism are there. But for all the cases the system will 

produce correct result. 

Fig.4, Fig. 5 and Fig. 6 represent the sample screenshots of 

the system. Fig.4 shows the screenshot of upload assignment 

problems where the instructors (or administrator) are fix the 

assignment category and upload assignment statement.  

 

VII. CONCLUSION 

A software system that will automatically execute lab 

assignments for graphical & non-graphical and send 

feedback to the concerned individuals has been proposed and 

presented in this paper. It is basically a web based system 

which will expedite the process of submission of lab 

assignment online in a safe, secure and confidential manner.  

The system is secured by the two levels of security systems 

which reduces the probability of system break down. The 

system accepts executable files so that the students are free to 

implement their programs in any programming languages. 

The proposed system has the potential for becoming 

comprehensive student management system. This software is 

tested for a large number of programming assignments of all 

categories with hundred percent accurate results. This has the 

capability for seamless integration with any Learning 

Management System (LMS).The system efficiently handles 

large no of programming assignments, simultaneously. It 

reduces the work pressure of the instructors and save 

valuable times of all stakeholders. Students need not have to 

take printout for submitting the assignment which effectively 

saves their money, time and workloads. Millions of pages are 

used to take printout of the programming assignment. 

Submission through this system reduces it to zero. This way 

it may help to achieve green computing also. Experimental 

results show 100% effectiveness of the proposed system. 
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