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Abstract: 

 

In any institution all the departments have to maintain student database. These departments provide various records 

regarding students. Most of these track records need to maintain information about the students. 

We are providing a software system which will be an online academic portal for any university wishing to manage their 

academic needs online. More specifically to design and develop a simple system which provides the academic needs of any 

institute. The system shall provide features to the user of an educational institute to be part of different types of groups, 

share data and documents amongst different users, have Time table and Event Calendar, have discussion threads, instant 

notifications etc. We are also providing a recommendation system about students’ performance. This project emphasizes 

on user interface and convenience of the user. The system utilizes the powerful database management, data retrieval and 

data manipulation. This project provides ease of managing the data than manually maintaining in the documents. The 

project is useful for saving valuable time and reduces the huge paper work. 
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1. Introduction 

 
The design and implementation of the system is to provide service to colleges. The system is to provide 

comprehensive student information system and user interface is to replace the current paper records also cloud 

service provides resources and capability of storing the data. College Staff uploads timetable, study material and 

college notifications through a secure, online interface using website or android devices. All data is stored securely 

on cloud servers managed by the college Administrator. The system decreases paperwork and time needed to access 

student records .In existing, college relied heavily on paper records for this initiative which had its own 

disadvantages. This system provides a simple interface for the maintenance of student information .Students data is 

easily maintained the records for institute. Achieving this objective is difficult using a manual system  as the 

information is randomly available, can be redundant and collecting relevant information  may be very time 

consuming. Our  system  overcome these limitations. The paper focuses on presenting information in an easy and 

intelligible manner which provides students online registration and profile creation of students, Student analysis, 

circular notifications, uploading study material and also provide discussion forum. The discussion forum provides 

the information exchange and discuss information between staff and students. There is an increasing trend for higher 

education institutions to be expected to monitor student records. This software generates reports on the results that 
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considered the student certificates which can tell student‟s interests in a particular field. Hence we are providing a 

recommendations system about students performance. 

 

It is concluded that a graduated approach to student performance analysis is the most effective in which college can       

get the student performance. Also as cloud computing has become a research among information technologies. Due 

to this cloud computing provide dynamic scalability, security and reliability uses of the various resources. 

  

A. User Interfaces 

 

To manage information each level of user will have its own interface. Example, Faculty will be able to manage 

students‟ progress and make review on it, For checking progress student can modify his details. To minimize the 

workload of  administrator the system can provides FAQ in Discussion Forum for all students to solve their 

difficulty. 

 

B. Communication Interfaces 

 

The communication between client and server the SOAP and XML will be used. 

 

C. Administrator Role 

 

Administrators have access of viewing the registration details of all students and faculties. Administrator will upload 

timetable and event calendar. 

 

D. Users and Characteristics 

 

The users of the system are Faculty, student and the Administrator who maintain the system. The users have the 

basic knowledge of the Internet browsing and computers. Theadministrators of the system have more knowledge of 

the system and is able to rectify the small problems that may arise due to disk crashes, power failures and other 

catastrophe to maintain the system. The user interface, online help, user manual and the guide to install and maintain 

the system must be sufficient to educate the users on how to use the system without any problems. 

 

 

 

2. System In Use 
 

A. Existing System 

In any educational system important notifications, notices,information about event, etc. are displayed on the 

noticeboard. In this manual system student didn‟t get information about their academics or any frequently updates 

about their notifications regarding events on timely manner. Only important notice is placed on notice board due to 

insufficient space in the notice board. The notice boards are distributed among different departments of college 

thereforeit is not possible for student to visit each department for getting updated information about their 

notifications, events. In manual system the analysis of student data is very time consuming. 

 

B. Proposed System 

Our system includes maintaining a private cloud in the college premises. This cloud is set up on private cloud 

server installed on the local server, which will host web services and android app (suchas view notifications, upload 

resource material, broadcast notice etc.).For storing the data MY-SQL database is used. Wi-Fi technology is used for 

connecting the mobile application with the remote server. Teachers and Students are the users of the system. 

Teachers act as an administrator who can upload important study material, notes and post important notices or any 

other information regarding academics from their android app or PC‟s. The system provides the discussion forum, in 

that the interaction between teacher and student is held. Students can get this information instantly on their android 

app. Student can get the vial information regarding their academics and updates on time using this system.. Using 

this system we can analyze the students extra-curricular activities and achievement of the student in academic.  
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3. Aims and Objectives 
 
⦁User must be able to do  notes, maintains the schedule, reminders, etc. using the web Service and android app. 

⦁User must be able to create and manage personal problems. 

⦁ The students can get answers of their questions or they can discuss on a particular topic. 

⦁Faculty  must be able to send Study Material  to  Students. Administrators have access of viewing the registration 

details of all students and faculties. Administrator will upload timetable and event calendar.. 

 

 

 

4. Modular Approach 
 

Our proposed system is divided into four distinct modulesdescribed as follows: 

 

A. Admin 

 

In this system administrator plays an important role. When admin interacts with the system he/she will be provided 

with the form which contains option for adding new staff member and updating details of existing staff members 

staff. 

Figure 1 : Architecture 
 

 
 

B. Staff 

 

Initially, when the teacher runs the application for the first time, a login screen will be displayed that will prompt the 

teacher to enter the username and password required for authentication. Each and every Faculty member will be 

provided with a uniqueusername and password which would be a combination of alphanumeric. System checks the 

correct username and password and the “success” message will bedisplayed and the teacher will get authenticated 

and directed to the next page. 

The next screen contains various options such asadd notifications, manage notifications, upload study 

material,message broadcast, etc. Teacher will need to select any option such as upload study material. After doing 
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so, the teacher needs to call the web service by clicking button provided on the screen. The web service thus invoked 

wouldsend the resources to the student in the group belonging to a particular year and division as per the input 

provided. If any Questions has been post by the student then teacher or other student can post their required answers. 

The faculty can view the student previous certificates using data mining algorithms.   

 

C. Intra-college Server 

 

All the web services and android app is hosted on this server.  For furtherfunctionality teachers and student are 

required to connect with server. 

 

D. Android Application 

 

Students can have this application installed on their android phone. Each student will have their unique username 

and password. In android application student can easily view the timetable, notification event calendar. They can 

interact with teachers using the system feature such as Discussion Forum.They can manage the personal problems. 

 

 

 

5. Algorithm Used:- 
 

A. Secure Hash Algorithm: 

 
SHA-1 is the most widely used cryptographic hash function designed by National Security Agency of USA. SHA-1 

produces a 160-bits (20 bytes) hash value also known as  a message digest. This value is typically rendered as 

ahexadecimal number, 40 digits long. The SHA algorithm converts the message into a hash value. The hash value is 

very sensitive to the input message which is to be hashed. A minor change in the input message results in different 

hash values.The message digest can then be input to the Digital Signature Algorithm (DSA) which generates or 

verifies the signature for the message. Signing the message digest rather than the message often improves the 

efficiency of the process because the message digest is usually much smaller in size than the message. The same 

hash algorithm must be used by the verifier of a digital signature as was used by the creator of the digital signature. 

The SHA-1 is called secure because it is computationally infeasible to and a message which corresponds to a given 

message digest, or to and two different messages which produce the same message digest. Any change to a message 

in transit will, with very high probability, result in a different message digest, and the signature will fail to verify. 

 

A Digital Signature Algorithm is then used to bind this hash value with a private key provided by DSA itself. On 

sender side, once the message is hashed it is then combined with the key given by DSA. On the receiver side, the 

hash value sent by sender is compared with the already present hash value. If both the hash values are equal then the 

hash value is decrypted using the public key present in receiver side. This working is shown as below: 

Figure 2 : SHA-1 Architecture 
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B. Searching Algorithm: 

 

The math equations might be reformatted from the original submission for page layout reasons. That includes the 

possibility that some in-line equations will be made display equations to create better flow in a paragraph. In two-

column format if display equation do not fit, they will also be reformatted. It is to ensure that equations fit in the 

given column width. 

 

C. K-means Algorithm: 

 

• K-Means clustering intends to partition n objects into k clusters in which  each object belongs to the cluster with the 

nearest mean.  

• This method produces exactly k different clusters of greatest possible distinction. 

• K-means clustering aims to partition n observations into k clusters in which each  observation belongs to the cluster 

with the nearest mean. 

 

Algorithm 

1. Clusters the data into k groups where k  is predefined. 

2. Select k points at random as cluster centres. 

3. Assign objects to their closest cluster centre according to the Euclidean distance function. 

4. Calculate the centroid or mean of all objects in each cluster. 

5. Repeat steps 2, 3 and 4 until the same points are assigned to each cluster in consecutive rounds. 

 

Figure 3: Student Analysis Architecture 
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6. Algorithmic Survey: 
 

A. Hierarchical Clustering:-   

For various data mining tasks different types of Hierarchical clustering techniques are useful. Hierarchical 

clustering, as the name suggests, tends to build a hierarchy of cluster. Every object of the data set is considered as 

separate cluster and similar clusters are merged to create a one big cluster. Dendrogram is used to present the results 

of hierarchical clustering. Basically the hierarchical clustering adds the clusters in bottom up manner. 

Hierarchical clustering performs a series of clustering operation in which each cluster is added to next cluster in the 

sequence. This clustering technique performs local search in greedy manner thus the merging decisions made earlier 

are not necessarily correct. To get more accurate results the clusters need to be refined which can correct mistakes 

made early in clustering process. Hierarchical methods are useful for the purpose of clustering in data mining. More 

amount of computational resources are needed to apply hierarchical methods, typically O(N
2
) to O(N

3
). This is 

because a complete hierarchy of partitions has to be built rather than just a single partition. 

 

B. Agglomerative Hierarchical Algorithm:- 

For n samples, each sample is considered as a cluster and each cluster contains a single sample or point of the data 

set. Clusters are merged according to the similarity between two clusters. The two clusters to be merged must have 

closest similarity. This process is performed recursively until the number of cluster becomes 1 or as specified by the 

user. More accurate results can be obtained by refining the clusters. 

Step 1: Start with n clusters where each cluster contains one data point. 

Step 2: Find the clusters which are most similar Ci and Cjthen merge them in one cluster. 

Step 3:  Repeat step 2 until the number of clusters becomes one or as specified by user. 

 

C. Comparison between K-means and hierarchical clustering:- 

As the study done by Shiwani Rana and Roopali Garg
[1]

, the comparison of both clustering algorithms is done and 

displayed in Table 1. The training data is classified in clusters using WEKA Tool as per cluster representation. 

WEKA Tool calculates the percentage of data points falling in each cluster. For Example, for a data set of 58 

instances or data points , the clustered instances formed by K-means show 17%(10 instances) in Cluster 0 and 

43%(25 instances) in Cluster 1 and 40%(23 instances) in cluster 2. Cluster 0 contains only 10 instances in K-means 

clustering whereas in Hierarchical clustering there are 54 instances in cluster 0. This difference occurs because of 

different algorithmic structures of K-means and Hierarchical clustering algorithms. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1:Comparison of K-means and Hierarchical Clustering 

 

 
D. Conclusion of Algorithmic Survey: 

 

Shiwani Rana and Roopali Garg
[7] 

carried outstudy on a data set  of 58 students of BE(Information 

Technology),Third Semester of UIET, PU, Chandigarh. WEKA Tool was used to compare both the clustering 
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algorithms. It was observed that K-means clustering created more effective clusters than hierarchical clustering. 

More importantly the time taken by K-means is less (0.12 seconds) as compared to hierarchical clustering (0.49 

seconds). 

Another study done by Manpreet Kaur and Usvir Kaur
[8]

, shows the analysis of K-means and hierarchical clustering 

based on various measures such as entropy, f-measure, coefficient of variance and time. The experimental results 

shows that K-mean algorithm performs better than hierarchical algorithm and K-means also takes less time for 

execution. The performance of hierarchical clustering decreases as the number of records increases. As a general 

discussion, K-means works better for large dataset and hierarchical clustering works better for smaller data set. 

 

7. Conclusion 

 

The system  primarily focuses on building an efficient and user friendly communication system for the college 

educational institutions. The application will be installed on the users (in this case teachers an student) on the 

Android phone. Apart from that, the application would support strong user authentication and quick transmission of 

data via the web service. The another noticeable feature of the entire application would be that no data would be 

stored on the user device in any form whatsoever. Using this system the Faculty must be analyze the student data 

which have uploaded the extra-curricular activity. 
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