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ABSTRACTION

The past few years have Seen a major changes in huge data volumes in big data world. Spark as in memory
cluster computing to analyse the large amount of data in a frame work. Spark offers a rich set of big data
application through the programming interface. Spark programming framework provide an effective open source
solution for managing and analyze the big data. Now a day’s engineering education plays a key role in Andhra
Pradesh, India.Engineerin education growing importance of day to day usage of learning management system.
The LMS and technical education system has made significant contributions to produce one of the largest
technical usages of engineering education students in Andhra Pradesh. This paper discussing the Spark working
model procedure as well as Learning management’s activities by the students and their information behaviour.
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INTRODUCTION

Human information interaction[1] is a field of study focus on how and why humans use information for decision,
learn, plan, make sense, discover and more other activities.HIl is a broad area of research, and researches are
interested in many different aspects like information behaviour, information search and information retrieval . HII
research is the investigation of relationship between humans and information rather than technology. Here we are
focusing on engineering student’s information behaviour through the spark analsis.human information behaviour
models are action models that describe the current activities of day to day activities by the engineering students.
We can say these activities called learning management system.HIB is the human behaviour in relation to sources
and channels of information include both passive information and information use like browsing, face to face
communication in the Educational data. engineering student can interact with Learning management
system(LMS) as the learning activities, syllabus, course materials, curriculum, examination patterns, attendance,
results, timetables, data related to administrations, infrastructure facilities provided, information about students,
staffs and teachers, data from social media, campus sensor data, data from log in details to the online course page
etc.Human have been generating data for thousands of years then the Big data is becoming one of the most talked
technology trends in now a day. Big data contain large collection complex data sets it is very difficult to process
the database with the traditional applications.

Spark[2] is a lightning and fast cluster computing technology to design a fast computation. it is based on
HadoopMapReduce and extends the MapReduce model which includes interactive queries and stream processing .
The main feature of Spark is its in-memory cluster computing that increases the processing speed of an
application. Spark is designed to cover a wide range of workloads such as batch applications, iterative algorithms,
interactive queries and streaming. Apart from supporting all these workload in a respective system, it reduces the
management burden of maintaining separate tools. the following will illustrate the components of spark

Apache Spark core:

The spark core contains the basic functionality including task scheduling, memory management, Fault recovery,
interacting with storage system and more. Spark Core is also home to the API that defines resilient distributed
datasets (RDDs), which are Spark’s main programming abstraction. RDDs represent a collection of items
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distributed across many compute nodes that can be manipulated in parallel. Spark Core provides many APIs for
building and manipulating these collections

Spark SQL

Structured data can be analyzed with spark SQL through spark package. it support many more data bases and
quires like Hive tables, parquet and JSON.SQL queries with RDD manipulate the programming languages like
java,scala,python and many more with the single application with combining SQL with complex analytics.

Spark Streaming

The input data can be enables the process of live stream of data. it manipulate the RDD API and application data
can be stored in memory on disk. It streams was designed to provide the same degree of fault tolerance,
throughput and scalability as spark core why because it’s also a core component

MLlIib

MLlIib provides multiple types of machine learning algorithms including data mining patterns like classification,
regression, clustering, and collaborative filtering, as well as supporting functionality such as model evaluation and
data import. It also provides some lower-level ML primitives, including a generic gradient descent optimization
algorithm. All of these methods are designed to scale out across a cluster.

GraphX

GraphX is a library manipulating graphs and performing graph parallel computation.sprak RDD API allowing to
create a directed graph with arbitrary properties attached to each vertex and edge.GraphX also provides subgraph
and mapVertics with graph algorithm like PageRank and triangle counting.

Apache spark has a real time analytic power to manage massive amount of data in real time. We can do the fast
computation and processing the data.

Apache Spark is used to manage massive amounts of data and to provide real-time analytic power. In this model,
we used Apache Spark for fast computations and for managing and processing big data. The second section of this
paper provides a literature review. The third section presents the proposed system, including data collection,
factors affecting student performance and dropout, NLP solutions and proposed Data Points for Decision Support
Systems. The fourth section presents the experiment and the fifth section is the conclusion

LITERATURE REVIEW

The general motivation for this research is assisting engineering students to achieve success. To learn about
student behaviour first we need to identify the information needs and seeking behaviour of today’s prospective.

[3]This Study provides a big data analytics in higher education and integrated learning solutions. The technology
is capable to deal with academic authority and advisors at educational institutions in making decisions concerning
individual students.[4]This study focus on the design and implementation of modern and hybrid real time data
pipeline architecture by using Apache spark. the analysis about student activities as well as behavior of students
in the academics’ can be stored and process the data by using Hive reports. [5]In this paper we can identify the
advance machine learning architecture of multilayer perception and empirical analysis .the results are encouraging
and corroborate our proposed framework over traditional big data analysis methods that use either spark or deep
learning as individual elements [9] this paper identified the huge amount of heterogynous data is generated in
educational syatem.the data is rich but information is poor, the Hadoop plays an efficient role in performing
meaningful real-time analysis on the huge volume of data and able to predict the emergency situations before it
happens [10] it derives about the usage of big data analytics in higher education. It help plot out an effective and
sustainable management model. Big data can improve enrolment, student performance and optimization of
resources. [11] it explored Big Data Analytics and its relevance in Educational systems with a view of helping
educational institutions to adopt Big Data Analytics.[12] this study provides evidence on the actual information
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seeking behaviour of students in a digital scholarly environment, not what they thought they did. It also compares
student information seeking behaviour with that of other academic communities.

OBJECTIVIES OF THE STUDY

The study examined the information seeking behaviour of engineering students in Andhra Pradesh, India.the focus
was on obtaining information on the nature of academic, administrative and social media needed by the students.
The objectives of the study were

v" To study the information needs and information seeking behaviour of the engineering colleges students in
Andhra Pradesh region

v" To identify the educational ecosystem are making it possible to collect, manage and maintain massive
amounts of data in engineering education

v" To investigate the big data analytics can be implements in the engineering university/college in Andhra
Pradesh

v" To design the engineering students predictive analytics to avoid the failures in there course
RESEARCH METHODOLOGY

The primary data was collected through online questionnaires and interviews of engineering students in Andhra
Pradesh state. For this we used the email, facebook, whatsapp.A qualitative and qualitative research design was
used in depth of the investigation for information behavior. Totally 1000 questionnaires were distributed and 850
were received after duly filled and the response rate is 85.0%.

We used different methods like online questionnaire, interviews and face-to-face interviews in depth
where we used to collect the data from their information seeking behavior in the engineering education. The tools
designed to elicit research information in order to identify the factors including socio-economic factors which are
liable to affect the information seeking behavior. Such as nature of the information need the purpose it would
serve or the existence of external barriers posed by the environment of engineering Students in the Andhra
Pradesh. The questionnaire method was adopted for collecting research data keeping in view of the objectives of
the study. It was also felt necessary to adopt interview method to overcome the limitation of the questionnaire
especially among some students, who could not respond to questionnaire owing to shortage of time. Under such
circumstances, interview schedule was employed in obtaining research data from the engineering Students of
Andhra Pradesh as a supplement to questionnaire method

Big Engineering Data Collection and Apache Spark streaming frame work

Big data[13] is the term for a collection of data sets so large and complex that it becomes difficult to process using
on-hand database management tools or traditional data processing applications. The challenges include capture,
curation, storage, search, sharing, transfer, analysis and visualization. The trend to larger data sets is due to the
additional information derivable from analysis of a single large set of related data, as compared to separate
smaller sets with the same total amount of data, allowing correlations to be found to "spot business trends,
determine quality of research, prevent diseases, link legal citations, combat crime, and determine real-time
roadway traffic conditions.

Big data is difficult to work with using most relational database management systems and desktop
statistics and visualization packages, requiring instead "massively parallel software running on tens, hundreds, or
even thousands of servers". What is considered "big data" varies depending on the capabilities of the organization
managing the set, and on the capabilities of the applications that are traditionally used to process and analyze the
data set in its domain. "For some organizations, facing hundreds of gigabytes of data for the first time may trigger
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a need to reconsider data management options. For others, it may take tens or hundreds of terabytes before data
size becomes a significant consideration."

Human Generated Data is emails, documents, photos and tweets. We are generating this data faster than
ever. Just imagine the number of videos uploaded to You Tube and tweets swirling around. This data can be Big
Data too. Machine Generated Data is a new breed of data. This category consists of sensor data, and logs
generated by 'machines' such as email logs, click stream logs, etc. Machine generated data is orders of magnitude
larger than Human Generated Data.

In this aspects engineering student[15] can interact with learning management system and platforms to learning
activities ,courses information consisting a curriculum such learning objects assyllabuses, learning material and
activities, examination results and courses’ evaluation, to other kind of data related to administrative, educational
and quality improvement processes and procedures. The limited exploitation of big educational data and the size
and type of these data within the context of higher education signifies the need for special techniques to be applied
in order to discover new beneficial knowledge that currently is hidden within data. Big data can be successfully
used to analyses the Educational data. Recently, big data and Analytics together have shown promise in
promoting different actions in higher education. These actions concern “administrative decision-making and
organizational resource allocation”, prevention of students at risk to fail by early identify them, development of
effective instructional techniques and transform the traditional view of the curriculum to reconsider it as a
network of relations and connections between the different entities of data gathered and regularly produced from
LMSs, social networks, learning activities and the curriculum . More specifically, one of the identified areas in
which big data and Analytics are appropriately applicable for investigation and improvement in higher education
is the curriculum and its contents, as a major part of big educational data

Apache spark streaming

Spark is an Apache project advertised as “lightning fast cluster computing”. It has a thriving open-source
community and is the most active Apache project at the moment. Spark provides a faster and more general data
processing platform. Spark lets you run programs up to 100x faster in memory, or 10x faster on disk, than
Hadoop. Last year, Spark took over Hadoop by completing the 100 TB Daytona GraySort contest 3x faster on one
tenth the number of machines and it also became the fastest open source engine for sorting a petabyte.Spark also
makes it possible to write code more quickly as you have over 80 high-level operators at your disposal. The Spark
core is complemented by a set of powerful, higher-level libraries which can be seamlessly used in the same
application. These libraries currently include SparkSQL, Spark Streaming, MLIib (for machine learning), and
GraphX, each of which is further detailed in this article. Additional Spark libraries and extensions are currently
under development as well.

Spark Streaming

Graph X
Spark SQL (oraph)

(machine learning)

Figurel:apache spark streaming
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Figure 1 shows at a high level, every application consists of a driver program that runs the users main
function and executes various parallel operations on a cluster. Spark is essentially a computing framework for
processing large datasets using a cluster of nodes. Unlike a database, it does not provide a storage system, but it
works in conjunction with external storage systems. Spark supports variety of data sources because it is used
within the distributed storage system like HDFS, HBase, Cassandra and AmazonS3.

Information behaviour of engineering students

Spark core API: JAVA

(storage)

Figure2: ecosystem of engineering data analysis in spark

In the Educational data , engineering student can interact with Learning management system(LMS)[20]
as the learning activities, syllabus, course materials, curriculum, examination patterns, attendance, results,
timetables, data related to administrations, infrastructure facilities provided, information about students, staffs and
teachers, data from social media, campus sensor data, data from log in details to the online course page etc. . Most
of the data generated in this sector is of video and audio type followed by text and image. The number of students
who could qualify for admission and those who acknowledged their acceptance. In the state of Andhra Pradesh
fees reimbursement and scholarship are implements through the student web portal. Alumni data is about those
who have already completed their education from the institute. It includes information about their current contact
details, job positions, workplace etc. Course data includes data about each course undertaken by the students and
the students enrolled in each course. Facilities data includes data about infrastructure facilities like the number of
classrooms and labs, equipment, and software provided in the labs etc. The students' digital interaction with the
University generates flow data. This includes login details to the online course page, notes downloaded, biometric
given at library, the time they stayed online for, the number of books issued in his name, dates of issuing and
returning the books etc. Today, faster internet speeds and cloud computing supports similarly interactive virtual
learning environments. Learners select among modular videos, practice problem sets, and explore supplemental
reference material at their convenience.

The Figure2 have been selected for the nature of data, tools employed in data collection and information
behaviour. The available data can be access by the process engine such as the engineering legacy database system
[22] e,q, students logins,acamic. firstly the data is dump into spark processing engine. Then the performance of
action as It stores the data in its raw format,Provides real time accesss and Its convenient for batch processing.

For the data ingestion Sqoop is a tool designed to transfer data between Hadoop and relational database servers. It
is used to import data from relational databases such as MySQL, Oracle to Hadoop HDFS, and export from
Hadoop file system to relational databases. thus, all the engineering data can be connected to sqoop, which can be
scheduled to ingest data at regular intervals.APl connector enables the direct storing the structured and
unstructured format. The approximation for each student can requires 2MB the we can analyse the maximum of
4lakhs students in Andhra Pradesh in case of the engineering data as LMS, records, acadamics and social media,
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requires minimum storage of 1PB.The collected data is now stored in a single location as Parquet files (columnar),
in order to save space and facilitate distributed/random access. This distributed storage enables access to any data
variable, as it comes from one large table, and further enables the processing engine to run iterative machine
learning queries.

Spark[21] is to create new RDDs, transformation and calling operations on RDDs to compute the results.RDD in
spark is to distribute collection of objects in cluster. Each object is split into multiple partitions. This may be
computed on different nodes of the cluster. This experiment shows the information behavior analysis is more
efficient than traditional process. Here we are analyzing the various types of data like structured, semi-structured
and unstructured. The structured data is a relational data model is the most used data model Relation, a table with
rows and columns Every relation has a schema defining each columns’ type The programmer must statically
specify the schema The structured data as engineering student syllabus, course materials, curriculum, examination
patterns, attendance, results, timetables, projects.Semi-Structured Tabular Data One of the most common data
formats A table is a collection of rows and columns Each column has a name Each cell may or may not have a
value. Unstructured data (text data) the students were asked to write about five sentences stating their opinion of
the engineering course. The students’ opinions were collected using a Google form. Out of the 500 participants,
only 126 students completed the questionnaire. The questionnaire contained one field, the student ID, and three
open questions to motivate students to write more sentences. This data can be run in the programming scala as
[22]

In your machine you need to install scala, sbt(build tool), java 8 and spark cluster( aws / use cloudera vm).

» Open command prompt and type ‘sbt new scala/hello-world.g8’.

»  Write your logic in src/main/scala/Main.scala file.

» To compile/ run / package the scala project open the root path of the project in command prompt
To compile- sbt compile
To create a package - sbt package
To run that project - sbt run

Operating or Deploying a Spark Cluster Manually .The most common way to launch spark applications on the
cluster is to use the shell command spark-submit. When using spark-submit shell command the spark application
need not be configured particularly for each cluster as the spark-submit shell script uses the cluster managers
through a single interface. Spark-submit script has several flags that help control the resources used by your
Apache Spark application. Spark-submit flags dynamically supply configurations to the Spark Context object.
Below is the source code for the Word Count program in Apache Spark -

import org.apache.spark.SparkContext

import org.apache.spark.SparkContext.

import org.apache.spark.

object SparkWordCount {

def main(args: Array[String]) {

val sc = new SparkContext( "local", "Word Count", "/usr/local/spark", Nil, Map(), Map())
val input = sc.textFile("input.txt")
Val count = input.flatMap(line = line.split(" "))
.map(word = (word, 1))
.reduceByKey(_ + )
count.saveAsTextFile("outfile™)
System.out.printIn("OK");

¥

}
Linking with Apache Spark
The first step is to explicitly import the required spark classes into your Spark program which is done by adding
the following lines -
import org.apache.spark.SparkContext
import org.apache.spark.SparkContext
import org.apache.spark
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Creating a Spark Context Object
The next step is to create a Spark context object with the desired spark configuration that tells Apache Spark on
how to access a cluster. The below line of code in the word count example does this

val sc = new SparkContext( "local", "Word Count", "/usr/local/spark", Nil, Map(), Map())

“Word Count”: This is the name of the application that you want to run.

“local”:This parameter denotes the master URL to connect the spark application to. /usr/local/spark- This
parameter denotes the home directory of Apache Spark.

Map() : The first map specifies the environment whilst the second one specifies the variables to work nodes.

Creating a Spark RDD

The next step in the Spark Word count example creates an input Spark RDD that reads the text file input.txt using
the Spark Context created in the previous step-

val input = sc.textFile("input.txt")

Spark RDD Transformations in Wordcount Example
The below lines of spark application code transform the input RDD to count RDD

Val count = input.flatMap (line = line. Split ("*")).map (word = (word, 1)).reduceByKey (+ )
In the above piece of code, flatMap () is used to tokenize the lines from input text file into words. Map () method
counts the frequency of each word. reduceByKey () method counts the repetitions of word in the text file.

In that spark cluster, please check the spark version is same as the build.sbt spark Let’s create a Spark RDD using
the input file that we want to run our first Spark program on. You should specify the absolute path of the input
file-

scala> val inputfile = sc.textFile ("input.txt™)

Now is the step to count the number of words -
a. Each line is split into words using flatMap RDD transformation. flatMap works applying a function that
returns a sequence for each element in the list, and flattens the results into the original list.
b. Each word is read and key-value pairs are created for each one of them using map transformation. This
will assign the value ‘1’ to each of the work-keys.
c. Finally the values of similar keys are added to get the final word count using reduceByKey function.
scala> val counts = inputfile. flatMap (line => line. Split (" ")).map (word => (word, 1)).reduceByKey (_+ )
You will get the following output:

scala> val counts = inputfile.flatMap(line => line.split(" ")).map(word => (word, 1)).reduceByKey(_+_)

counts: org.apache.spark.rdd.RDO[(String, Int)] = ShuffledRDD[4] at reduceByKey at <console>:29

The next step is to store the output in a text file and exit the spark shell.

scala>counts.saveAsTextFile ("output™)

scala> counts.saveAsTextFile( "output")

scala> exit

Go to the output directory (location where you have created the file named output). Use ‘ls’ command to list the
files present in the directory. On successful execution of the word count program, the file Is will be created as
shown below -
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hinsashuhimrshtalhnca 1

g ity Haenhy
ittt
Using the cat command, print the contents of the output file to find the occurrence of each word in the input.txt
file -

himanshu@ghimanshu-VirtualBox:~$ cd output
himanshu@himanshu-VirtualBox:~/outputs 1s

part-00000 _SUCCESS
himanshu@himanshu-VirtualBox:~/output$ cat part-@0000

(smallness,1)
(countryman,1)
(are.,1)

EXPERIMENTS AND RESULTS

In this practical experience of engineering students behaviour could be analysed for answering our research
survey questions and the result will focus the seeking behaviour of engineering students in Andhra Pradesh.
Learning activate environment in the education curriculum and admistration works can massively turn into huge
amount of data. Big data analytics will collect the large amount of data for objective evolution. From this point the
student can succussive their learning process in their academic and it gives the institutions a better understanding
of what is happening and what can be done because they are able to read about other issues. We need to
implements the big data analytics in the engineering university/college in Andhra Pradesh. Big data is used to
understanding and gathering information on strengths and weakness of an education system in order to improve
the education system

CONCLUSIONS

The research will explore the predictability of student success from learning analytics on big data sets. We seek to
analyse a rich set of data of student activities as gathered via their interaction with a Learning management
system. Educational institutions are generating huge volumes of data through the admission process, evaluation
and teaching learning. From this analysis a model of academic performance among other measurable for success.
The Big Data paradigms are needed in current world to add value to the processes of educational institutions. The
benefits and potential to use them for quality improvement purposes in healthy education.
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