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Abstract. A b lockchain is a shared database that saves an unalterable ledger of the transaction. A public 

blockchain is the simplest to define and everyone can join the most active applications. It can only operate a 

limited number of transactions and storage size. The processing time of the transaction on the block is also  

slow. A consortium blockchain supports many of the same advantages with private blockchain but operates 

under the leadership of a group instead of one organization. The transaction speed of a private blockchain is 

quicker than public b lockchain. The transaction fee in private blockchain is not very costly. Hyperledger 

Fabric is private blockchain and permissioned network. A lthough Hyperledger Fabric is a modular 

architecture, great performance, and scalability, it cannot provide efficient indexing on file -system. In this 

paper, a new indexing approach is proposed to overcome the issue of indexing in the past states. A user-

defined time for each transaction is added as an additional parameter to access into blockchain. This 

approach will provide the performance for Hyperledger Fabric. 

Keywords: blockchain, database, Hyperledger Fabric, file-system, user-defined time.  

1. Introduction  
Blockchain has become a growing popular and centre of the technology discussion by its network 

construction. Blockchain technology is one of the most popular in the current year. It is a new technology 

and can be considered an important building block.  It is developing in many applications such as medical 

treatment, IOT, education, insurance, and financial market. Hyperledger Fabric default supports the ledger 

states as key-value pairs. The state database of blockchain ledger can be modified. The endorsing peers will 

result in changes to the world state. If the state is modified every time, the version number of a state is 

increased.  

A block comprises block header, block data, and block metadata. Each block header consists of the block 

number, current block hash, and previous block hash. The block number is initiated as integer 0 in the 

genesis block and increased by 1 for every new block appended to the blockchain. The current block hash is 

the hash of all the transactions held in the current block. The hash from the previous block in the blockchain 

is copied in the previous block hash. Block Data contains a list of transactions sequences. Each transaction 

involves header, cryptographic signature, proposal, response, and endorsement. Block metadata consists of 

the time when the block is created, as well as the certificate, public key, and signature of the block writer. 

The block committer also adds a valid/invalid indicator for every transaction [1]. 

The rest of the paper is organized as follows. Section 2 is an illustration of related works with the 

proposed topic. The type of blockchain is presented in section 3. The Hyperledger Fabric architecture is 

discussed in section 4. State database is expressed in section 5. The blockchain is exposed in section 6. The 

proposed new indexing approach is discussed in section 7. Finally, this paper is concluded in section 8.  

 

 

                                                                 
  Corresponding author. Tel.: +959-428127002; fax: +951-664250. 
   E-mail address: khinsusuwai@uit.edu.mm. 

ISBN 978-981-14-1455-8 

Yangon, Myanmar, February 27-March 1, 2019, pp. 203-207 

203

admin
打字机文本

admin
打字机文本
WCSE_2019_SPRING

admin
打字机文本

admin
打字机文本

admin
打字机文本
doi:10.18178/wcse.2019.03.035

admin
打字机文本

admin
打字机文本
Proceedings of 2019 the 9th International Workshop on Computer Science and Engineering

admin
打字机文本

admin
打字机文本

admin
打字机文本



2. Related Works 
J.J. Bambara and et al. [2] described a particular aspect of blockchain technology and its use cases. This 

is coupled with comprehensive treatment for getting started as a designer and developer of blockchain 

applications. This includes the Ethereum technology stack, code, and deployment techniques.  

D. Puthal and et al. [3] discussed a comprehensive review of the blockchain by highlighting the working 

model of the blockchain. Consensus algorithms are described with different applications and use cases. 

Finally, this is concluded with presenting different security challenges.    

E. Ademi [4] took a look at the current research on the challenges and limitations of the blockchain, and 

how these challenges affect the user. Recommendations on future research directions are provided for 

researchers. The proposed idea is to optimize the storage of the blockchain. 

H. Gupta and et al. [5] proposed the two indexing models to improve the performance of temporal 

queries on Fabric. The first model is created by collecting each event inserted by a Fabric transaction and 

saving temporally close events together on Fabric. The Index construction time is 34% of the data ingestion 

time. This model is not clearly scalable. So, they discussed the next indexing model M2 which does not have 

separate indexing and hence does not have these short-comings. The second model is developed to keep the 

event count intact. It tags some metadata to each event being inserted on Fabric s.t. temporally close events 

share the same metadata. They [6] also discussed variants on these two models.  They showed that which 

model is the best to handle the skew present in Fabric data. 

3. Type of Blockchain 
Blockchain systems can be classified into three types as public, consortium and private. The public 

blockchain is open and everyone in the various organizations can join the network. It is also called 

permission-less networks. It doesn’t have privacy for transactions and only provides a weak concept of 

security. Proof-of-work (PoW) or Proof-of-stake (PoS) consensus mechanism is processed to write the public 

blockchain.  Bitcoin is a type of public blockchain [4]. Consortium blockchain permits everyone or only 

participants to obtain a hybrid access method. Consortium blockchain platforms have many of the same 

advantages as a private blockchain. It doesn’t ensure immutability and irreversibility. The type of consortium 

blockchain is Ethereum [7]. Private blockchain supports only predefined organization of users to write data 

to the blockchain. Everyone can’t access this type of blockchain. It runs a fully centralized network. It copies 

the ledger and corporate to reach a consensus for updating. It can easily update the rules of a blockchain, 

revert transactions. Hyperledger Fabric is the type of private blockchain [7]. The information released from 

existing estimation is shown in Table. 1 [8]. 

Table. 1: Comparison of blockchain 
Name Transaction rate Transaction fee  Network type Network Access 

Bitcoin 3(avg;), 

7(max;) 

Yes Public Permission- less 

Ethereum Depend on eth Yes Public 

(or) Private 

Permission- less 

Hyperledger fabric >10k No Private Permissioned 

4. Hyperledger Fabric Architecture 
Hyperledger Fabric is a private blockchain infrastructure. It saves CPU and network utilization. 

Hyperledger was established under the Linux Foundation. When considering a permission network, 

blockchain use case needs to comply with data protection regulations. Hyperledger Fabric smart contracts are 

called chaincode. Chaincode is software that defines assets and related transactions. Chaincode is called 

when an application needs to interact with the ledger. Chaincode can be written in Golang or Node.js. 

Hyperledger Fabric is designed with a modular architecture. It allows components, such as ledger database, 

consensus mechanism, and membership services, to be plug-and-play. Assets are represented in Hyperledger 

Fabric as a collection of key-value pairs. The performance of the execution layer can be measured by the 

observed transaction latency. Hyperledger Fabric applications can be decided using the Hyperledger 

Composer tool.  
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The client can create a transaction and request it to the endorsing peer by using the SDK API. The 

endorsing peer executes chaincode to simulate proposal in a subset of peers. It also generates ReadWriteSet 

based on keys that were query state database for reading and written. The Endorsing peers send back 

proposal response including response payload and ReadWriteSet to a client application. If the transaction is 

endorsed, the client submits the transaction to the ordering service. Otherwise, the transaction is cancelled. 

The validation logic is run in the committing peers to check the endorsement policy like validation system 

chaincode (VSCC). The committing peers also validate ReadSet versions like multi-version concurrency 

control (MVCC) in State database. Transactions are indicated in a block which is valid or invalid. Blocks are 

committed to blockchain on the file system. The valid transactions within the block are committed to the 

state database.  The transaction life cycle of Hyperledger Fabric is shown in Figure. 1 [1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Transaction lifecycle of Hyperledger Fabric 

5. State Database 
The current state of latest key-value pair is stored in the state database. The state database currently 

involves LevelDB and CouchDB.  LevelDB is the default state database and supports very fast key-value 

store for a process. The basic operations are Put (key, value), Get (key), Delete (key). Although it can only 

support simple queries, it provides excellent performance. It does not support SQL queries and indexes. It 

can allow only a single process at a time. There is no client-server support to the library. The key-value store 

cannot be accessed by another process in a consistent way. It cannot support replication and map/reduce 

operation. There is no online backup and Web interface [9]. 

CouchDB is open source database software that emphases on ease of use and having a scalable 

architecture. It provides dynamic queries. It has a document-oriented database structure and is written by 

Erlang. Erlang is a general-purpose concurrent programming language and runtime system. CouchDB uses 

JSON file for storage and queries.  It does not save data and relationships in tables like a relational database. 

A collection of independent documents is supported by each database. It provides ACID semantics. It 

constructs a form of multi-version concurrency control (MVCC) so can provide the set of concurrent readers 

and writers without conflict. It can replicate to devices that can go offline and support data synchronization 

to retain back online. The ordered lists and associative arrays can also be used. The field values may be 

simple things like strings, numbers, or dates. It can save any type of data together. CouchDB takes additional 

space for overhead compared to other databases [9].   

6. Blockchain 
The blockchain is a transaction log, structured as interlinked blocks. A blockchain ledger is often 

described as decentralized because it is replicated across many network participants. Each block involves an 

ordered of transactions which references the changes of the state database. It is sometimes called a history 
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database. The blockchain is physically constructed as a file-system. It allows only appending to the end of 

the blockchain. It is the source of data and immutable. The primary operation of the blockchain is to store the 

transaction. So, the retrieval of the transaction is currently infrequent operation [1]. 

Hyperledger Fabric cannot support efficient temporal indexing on file-system of the blockchain.  The 

default Application Program Interface (API) of Hyperledger Fabric does not provide any temporal index. 

There is no inclusive call to query of those historical values for a key at exactly transaction time (t). 

GetHistoryForKey (K) (GHFK) is called to retrieve the past states of key k in the history file-system of the 

blockchain. It needs to operate a GHFK call for scanning all-state for key k between valid time (Vs, Ve) [6]. 

The valid time is the time range including start and end time. The temporal query is not known which blocks’ 

time intervals (t1, t2) exactly involve between valid times (Vs, Ve) on Hyperledger Fabric. It always 

accesses between valid times (Vs, Ve) for any time intervals (t1, t2). So, the performance of the temporal 

query on Hyperledger Fabric is a worse case. 

7. The Proposed New Indexing Approach 
In a key-value database, the content of LevelDB can only be queried by key. It does not meet chaincode 

requirements for many use cases. The CouchDB is document-database which stores the content as JSON 

format and can complex queries. Capabilities for is enabled by the world state database called CouchDB.  

Hyperledger Fabric provides persistence data of any byte stream. This needs the stream to be in a JSON 

format. This supports dates to compare as strings. A timestamp can be used to prove that the events and 

transactions happened. It can be received from current server time that is kept synchronized with precise 

timeservers. If the time is in different time zones, querying will not work. All dates will be converted to ISO 

date format. The time is text format instead of a date type in SQL databases. The date type should be 

persisted using a strict format.  All multiple peer servers accept the transaction from the client. They must be 

needed to support the trusted timestamp.   

The original accessing of history state on Hyperledger Fabric is GetHistoryForKey (k). It only depends 

on key k to query all the past states in the blockchain. It cannot be effective for any temporal indexes. In this 

proposed system, the persistence user-defined time (t) will be stored for each transaction into both state 

database and blockchain with same strict length.  The user-defined time (t) is a temporal attribute and must 

be only one for each transaction. The key k and persistence user-defined time (t) are used together to retrieve 

the history state of key k on blockchain like GetHistoryForKey (k, t). It will be used to execute the temporal 

query as an indexing technique on blockchain file-system. The value of a valid transaction given key and 

time can be found.   

The proposed structure of the state database is shown in the figure. 2. The state database represents the 

current values of all ledger states. A ledger state such as, ample key (k), value (v) and user-defined time (t) is 

stored as version 0. The user-defined time (t) is considered as an additional argument to aid temporal index. 

The proposed block structure of blockchain is described in the figure. 3. The sample Transaction (T2) in 

block-data (D1) of a block (B1) involves transaction header (H2), a transaction signature (S2), a transaction 

proposal (P2), a transaction response (R2), and a list of endorsements (E2) and user-defined time (t2). 

 

 

 

 

 

 

 

 

Fig. 2: Proposed structure of state database 

{Key=, 3CE1, value=John, user-defined time=2018-12-03T09:25:59.000Z}version=0 

{Key=, 3CE2, value=Peter, user-defined time=2018-12-05T10:35:26.000Z}version=0 

State database 
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Fig. 3: Proposed block structure of blockchain 

8. Conclusion 
In this paper, the temporal indexing of Hyperledger Fabric is focused. A user-defined time is proposed to 

support the indexing on the history states of the blockchain. The performance of the proposed system can be 
better than the original temporal query of Hyperledger Fabric. As a future work, many evaluation and 
experiments have to be done in order to get the efficiency of the proposed idea on Hyperledger Fabric.  
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Abstract.
 
Today’s every educational institution generate lots of data related to the admitted student from 

various electronic system due to the key aspects of a wide spectrum of age of Information Technology. 

Moreover, the lots of student data are accumulated and if that data is not analysis properly for management 

purpose and student achievement then all afford is going to be wasted.
 
Notwithstanding, considering the 

correlations between students’ academic performance, behavior and personality traits has more accurately 

revealed the presence of intriguing links rather than the focusing on their characteristics patterns, previous 

marks and other features. To detect these correlations, the system
 
firstly attempts to explore the cluster 

analysis results as a characteristics of students in different groups from students’
 
academic assessments, 

behaviors
 
and demographics data.

 
In this system, we adopt

 
the performance of

 
the effectiveness of electronic 

“Student Information System (SIS)” to collect students’ demographics and assessments data
 
and also

 
explore 

the students’ academic behaviors through social media platform, Facebook which
 
is used as a teaching 

purposes because of similarly and dissimilarly acted
 
in

 
social interactions and interests of individuals in 

social network. This system uses “Big-Five Personality Model” to achieve
 
students’ personality results

 
to 

analyze the correlations
 
between the clustered results and

 
personality traits which are firmly and consistently 

associated.
 

Keywords:
 
Academic Behaviors, SIS,

 
Clustsering,

 
Big-Five Personality Model.

 

1.

 
Introduction

 With the development of new and emerging technologies, which present new opportunities to improve or 

redefine the university experience and academic achievement through activities including teaching, learning 

and management system. This means that being aware of new trends in emerging technologies and having 

the ability to rapidly harness their potential to drive improved outcomes will become a key differentiator 

within Higher Education.

 

Therefore, by the use of an exploration of the effectiveness of electronic SIS 

system in managing student performance in education, it has important strategic side for analysis of students’ 

performance. Because this system provides a simple interface for the maintenance of student information and 

so the records of students’ performance can be collected

 

easily without time consuming. This paper achieves

 the students’ academic assessments and demographics data

 

from SIS system to analyze their academic 

performance better to know about them. The main contribution of this paper is that the accurate analysis of 

individual differences in academic performance, behaviors and personality traits

 

which can be easily to 

understand individual’s strength and weakness and to fulfill their needs in time for their educational life 

effectively. Understanding and identifying the reasons for individual differences in behavior

 

and personality 

have

 

always been a concern of academic achievements.

 With the growing popularity of social networking, different social behaviors

 

are emerged through 

publicly available information on the analysis of social media domain. Social Networking sites, most notably 

Facebook have become so popular today which

 

is the

 

leading words on the lips of every student. This paper 
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conducts the findings of students’ academic behaviors and interests of individuals in social network as a 

course-specific Facebook group created by the instructor was used to share additional material. Given most 

of the models are only considered such aspects (large number of friends and followers) from users of social 

media sites as accurate picture of personality.  

In this paper, for the students’ personality traits, Big-Five personality dimensions is played as a role of 

determiners based on its factors to achieve students’ personality results. Big-Five personality traits are also 

known as Five Factor Model (FFM) which is a taxonomy for personality traits. When factor analysis is 

applied to personality survey data, some words used to describe aspects of personality are often applied to 

the same person. To our knowledge, we have learned that most of the analysis model of academic 

performance adopted this model as determiners to predict academic achievement based personality traits by 

utilizing academic performance and then quantify them into personality traits on top of the model. But 

learning and considering about the correlations are consistently associated or not between students’ academic 

performances, behaviors and personality traits which may explore more accurately revealed the picture of the 

needs of academic success. 

After every passing day, more and more students data are generated in the educational process and for 

finding ways to enhance students’ motivation and improve their achievements, considering students’ 

multidimensional data from various aspects are needed. For this problem, big data make this work much 

simpler and hassle-free for the accuracy of data and confidentiality. According to today’s definition of big 

data, the concepts of big data is not only means the size but also refers to the use of data and how you are 

going to do that. [5] Also, the size always plays an important role when we talk about data but the 

technology world is progressing and no doubt the need for such options is highly on demand. Apparently, in 

order to get the right standard value from big data, we always need to look for quality and quantity in the 

corresponding raw data and we can gain enormous insight if that raw data is quality data even though small 

quantities of data. But earning a high standard of data quality isn’t easy and we have to think about the waste 

and value from the raw data that we have collected. 

The remainder of this paper has been arranged in different sections. Section 2 describes the related 

researchers in this area. Then section 3 implement background theory of this research work. In this section 4, 

we briefly explain our proposed method and conclusion is made in the final section. 

2. Background Theory 

2.1. Student Information System (SIS) 

Today, the utilization of SIS system has been growing at a steady pace owning to increase in the 

application of analytics in the educational sector. As an implementation of state-of-the-art SIS, the data from 

this system helps in formulating policies and corrective measures to enhance students’ academic 

performance. Due to the age of Information Technology (IT), SIS is popular among administrators and 

educators to gain accessibility of data to evaluate the performance of students based on the goal and mission 

of the institutions. Therefore, it is very time saving and effective way to observe all students’ related data and 

many suggestions and idea can get from these data which are used to investigate the academic growth. 

2.2. Big-Five Personality Model 

There are huge amount for analysing and identifying academic success based on the usefulness of Big-

Five Personality model due to a strong significance for the quality of educational work. Understanding the 

individual differences in levels of students’ achievement based on their personality traits which will be 

concerned with identifying who will perform well, and who will perform poorly in academic programs. 

Many empirical studies have investigated that there are increasing focus on personality traits of students as a 

predictors of academic achievements. In the Big-Five Personality Model, each of the five factors represents a 

range of possible personality types and the definitions of each traits is described in Table. 1. Each person has 

five traits which are scored on a continuum from high to low and questionnaires which are used a Likert 

scale. But in some questions often contain some items which are to be reversed scored before we run a factor 

analysis on scale items.  
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 Table. 1: Definitions of Each Traits 
Preferences Definitions 

Openness (O) Indicates how broad-minded and curious a person is. 

Conscientiousness (C) Indicates how hardworking and dependable a person is. 

Extraversion (E) Indicates how out-going and social a person is. 

Agreeableness (A) Indicates how warm, friendly and trustful a person is. 

Neuroticism (N) Indicates a person’s ability to remain stable and balanced. 

 

Reverse scoring means that the numerical scoring scale runs in the opposite direction and so we need to 

reverse-score all negatively-keyed items. For recode these items, we need to subtract the values from a 

constant one value higher than the highest value on the scale. According to calculated result, score 

description of each trait is as an example in extraversion, high scorers tend to be very social while low 

scorers prefer to work on their projects alone.  

2.3. Using Facebook for Academic Behavior 

With the advancements in technology, today’s communication is easy as walking into a neighbor’s 

residence to deliver a piece of information or vice versa through the use of social media. Due to Facebook 

usage, students’ public data which includes interests and behaviors based on internal data but also external 

data are also emerged. [6] From their study, they recognize the major advantages of social media usage by 

students in higher education which included: enhancing relationship, improving learning motivation, offering 

personalized course material, and developing collaborative abilities. Apparently, Facebook is one of the 

social media platform which can be used for teaching purposes. Due to the Facebook usage with this purpose, 

students’ academic behaviors through social network platform are conducted as effective way of one of the 

collection of academic performance.  

[1] For an engagement index (EI) of the diverse array of possible units of engagement on Facebook, a 

measure of engagement depth was calculated for each student since the metrics of engagement on Facebook 

represent different levels of engagement based on Likes (seeing and/or reading, and critically thinking) can 

be considered a lower depth of engagement than comments (seeing, reading, and critically thinking), Student 

posts (finding/seeing, reading, critically thinking, and sharing with class) can be considered the highest level 

of engagement. The researchers also proposed a formula to calculate a particular students’ overall level of 

engagement by taking into account the level and frequency of engagement and so EI was calculated for each 

engaged student as: 

 

EI = [ (1*#likes) + (2* #comments) + (3* # posts) ] / Total # Facebook posts 

    

where “likes” is an individual students’ total number of likes on instructor and student posts, “comments” is 

an individual students’ total number of comments on instructor and student posts and “posts” is the total 

number of posts that an individual shared on the Facebook page; “total number of Facebook posts” is the 

total number of instructor and student posts combined. According to our knowledge, to enhance for 

evaluating in students’ academic behaviors using Facebook: likes, comments, student posts, and face-to-face 

interactions are also included. 

2.4. Density-Based Spatial Clustering of Applications with Noise (DBSCAN) Algorithm  

[3] DBSCAN is a clustering method that is used in machine leaning to separate clusters of high density 

from clusters of low density. It is one of the Density-Based clustering algorithm and scans the whole dataset 

only one time and needs to calculate the distance of any pair of objects in the dataset. This clustering method 

can discover arbitrarily shaped clusters, find cluster completely surrounded by different clusters, robust 

towards outlier detection and require just two points which are very insensitive to the ordering of the points 

in the database. Due to the advantages of DBSCAN, the system attempts to focus the occurrence and 

necessity of formation of DBSCAN in a problem solving activity within multidimensional data to get a 

significant efficiency and reduce in computational complexity for analysis of student academic performance 
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with various features from different aspects. [4] The pseudocode of the DBSCAN algorithm is described in 

below: 

Input (eps, minpts,D) , Output (a set of clusters) 

 

1. initialize all points as unvisited 

2. for each unvisted point p ∈ D do 

3.  mark p as visited 

4.  Let N be eps−neighborhood of p 

5.  if the size of N < minpts points then 

6.     mark p as noise 

7.     else 

8.  create a new cluster C, and add p to C 

9.            for each point p' ∈ N 

10.         if p' in unvisited then 

11.            mark p' as visited 

12.            let N' be the eps−neighborhood of p' 

13.            if the size of N' is >= minpts then 

14.                add those points to N 

15.            endif 

16.               endif 

17.      if p' is not yet a member of any cluster 

18.       add p' to C 

19.      endif 

20.         endfor 

21.      endif 

22.  endfor 

 

3. Related Work  

High quality education is an important fact and every educational organization working hard to achieve 

this from various aspects. Uddin et al [7] proposed utilizing relevant academic and personality features from 

big unstructured data to identify good and bad fit students by using logistictic regression, bayesian network 

and stochastic probability distribution methods. PERFECT algorithm engine is also used to infer academic 

based personality. Their combination of students’ academic features and social networking features approach 

improved the prediction accuracy. In this approach, good fit candidate attributes are need to already import 

in prediction engine to evaluate the next student attribute for prediction of likeliness of success or failure.  

Dong Din et al [2] evaluated student behavior clustering method based on campus big data with density 

based clustering method which is parallelized on the Spark platform and applied to subdivide student 

behavior into different group using historical data including student campus card consumption data, library 

book borrowing record data, attendance record data of campus, library access control records and 

achievement data are as a data source in digital campus shared database. This proposed approach is to study 

for universities to know students well and manage them reasonably and improved algorithm is also effective. 

But processing student behavior characteristic segmentation clustering model may not strongly accurate lack 

of personality due to individual differences in characteristics patterns. 

4. Proposed System  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Analysis Approach of Correlation Between Academic Performance, Behavior and Personality Traits 

To our knowledge, there are various research works target to achieve in academic performance but there 

is no existing work of considering with this proposed approach idea for the correlations between students’ 

academic performance, behavior and personality traits which reveal the presence of efficient way rather than 

the focusing on their characteristics patterns, previous marks and other features. Accurately, the system 

explores the students’ academic assessments and demographic data by using the performance of SIS as a 

data source to help in formulating policies and corrective measures to enhance students’ academic 
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performance. Additionally, the variety of open source student information management system software has 

better insight to collect lots of students’ data with accurate ways without time consuming. The system uses 

Facebook for teaching purposes to provide students’ academic behaviors because of the individual interests 

in their courses. Combining with open source framework Apache Hadoop, DBSCAN algorithm use the 

programming model of MapReduce that will reduce time of accessible algorithms and data set from the 

dissimilar location will work simultaneously from single node and find the appropriate outcome in 

distributed environment, cluster analysis result are explored as a characteristics of students in different 

groups based on students’ data from the SIS and Facebook. To achieve students personality results, students 

need to take a personality test with fifty questions and each statement represents ten questions respectively to 

analyze their personality traits. The main idea of the proposed approach is that students’ personality results 

and the clustered results are merged with their student identification number and then analyze with Apriori 

association rule algorithm, the most classical and important algorithm for mining frequent item sets, to 

conduct the correlated rules between them which are firmly and consistently associated. As an example, the 

possibility rules are included like:  

 If a student is perform well in academic performance and behaviors and then his personality 

result is Openness;  

 If a student is perform neutral in academic performance and behaviors and then his personality 

result is Openness; 

 If a student is perform bad in academic performance and behaviors and then his personality 

result is Openness;  

Therefore, to report the analytical result, final resulted correlated rules are emerged from these 

possibility by analyzing with Apriori algorithm.  

5. Conclusion 

In conclusion, this study can be clearly realized that considering the correlations between students’ 

academic performance, behavior and personality traits has more accurately revealed the presence of 

intriguing links rather than the focusing on their characteristics patterns, previous marks and other features. 

This paper also tries to contribute in the occurrence and necessity of formation of DBSCAN in a problem 

solving activity within multidimensional data to get a significant efficiency for analysis of student academic 

performance with various features from different aspects by reducing in computational complexity. There are 

still many further works that are needed to be done for better analysis method. Considering the other 

students’ features and using other statistical algorithms will be our future works. 
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