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Abstract

Big Data Analytics is one of the key areas of research with assorted approaches in data
science and predictive analysis. A number of scenarios exist where enormous data is logged
every day and needs deep evaluation for research and development. In Medical Science, there
are enormous examples where processing, analysis and predictions from huge amount of data
is required regularly. As per the reports from First Post, the data of more than 50 Peta Bytes
are generated from each hospital of 500 beds in USA. In another research, it is found that one
gram of DNA is equivalent to 215 petabytes in digital form. In another scenario of digital
communication, the number of smart wearable gadgets increased from 26 millions in year

2014 to more than 100 millions in year 2016.
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Introduction

A prominent neuroscientist Ann-Shyn Chian from Taiwan presented in a research that more
than 1 GB per cell of brain will be required even for a very small creature on this earth. For
imaging of more than 80 billion neurons in human brain, it will take around 17 million years.

Now, the volume, velocity, variety of medical data can be imagined with these data figures.

Creature No. of Neurons in Brain / Nervous System
Fly 1,35,000

Cockroach 1,000,000

Ant 2,50,000

Honey Bee 9,60,000

Cat 760,000,000

Monkey 3,246,000,000

Macaque 6,376,000,000

Human 86,000,000,000

Here, the key question comes on the evaluation of huge amount of data with enormously
growing speed. To preprocess, analyze, evaluate and predict on such big data based
applications, there is need to use high performance computing frameworks and libraries so
that processing power of computers can be utilized with maximum throughput and

performance [1].

Free and Open Source Big Data Processing Tools
e Apache Storm
e Apache HADOOP
e Lumify
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e HPCC Systems
e Apache Samoa
e ElasticSearch

e RapidMiner

e R-Programming
e Scribe

e NoSQL Databases

Map Reduce Technology

Apache Storm is one of the powerful and performance aware realtime Distributed
Computation System under Free and Open Source (FOSS) paradigm. The unbounded and
free flowing data from multiple channels can be effectively logged and evaluated using
Apache Storm [2] with real time processing as compared to batch processing in Hadoop. In
addition, Storm is effectually adopted by number for corporate applications with the
integration of any programming language without any issues of compatibility. The state of
clusters and distributed environment is managed via Apache Zookeeper in the
implementation of Apache Storm. The research based algorithms and predictive analytics can

be executed in parallel using Apache Storm.

MapReduce refers to a fault tolerant distributed high performance computational framework
which is used to process and evaluate the huge amount of data. MapReduce like functions can
be effectively implemented in Apache Storm using Bolts as the key logical operations are
performed at the level of bolts. In many cases, the performance of Bolts in Apache Storm can

be outperform MapReduce [3].
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Key Advantages and Features of Apache Storm

e Free and Open Source

e User Friendly

e Fit for any type of implementation from small to large scale implementations
e Fault Tolerant

e Reliabilty

e Fault Tolerant

e Real Time Processing

e Extremely fast

e Operational Intelligence

e Dynamic Load Balancing and Optimization

e Scalability

Installing Apache Storm and Zookeeper on MS Windows Environment
First of all, Apache Zookeeper is downloaded and installed from
https://zookeeper.apache.org/.

¥

n

Apache ZooKeeper™

Search with Apache Solr

Welcome to Apache ZooKeeper™ Search |
Apache ZooKeeper is an effort to develop and maintain an open-source server which enables highly Project
reliable distributed coordination.

= News
= Releases
. » Wiki
‘What is ZooKeeper? = credits
= Bylaws
= License

ZooKeeper is a centralized service for maintaining configuration information, naming, providing Privacy Policy

Sponsorship

distributed synchronization, and providing group services. All of these kinds of services are used in some + Security

form or another by distributed applications. Each time they are implemented there is a lot of work that = Thanks

goes into fixing the bugs and race conditions that are inevitable. Because of the difficulty of

implementing these kinds of services, applications initially usually skimp on them ,which make them Subprojects
brittle in the presence of change and difficult to manage. Even when done correctly, different = BookKeeper (with

implementations of these services lead to management complexity when the applications are deployed. Hedwlg)

Figure 1: Official Portal of Apache Zookeeper
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Configure and run Zookeeper with the following commands:
MSWindowsDrive:\> cd zookeeper-Version
MSWindowsDrive:\ zookeeper-Version> copy conflzoo_sample.cfg conf\zoo.cfg

MSWindowsDrive:\ zookeeper-Version> .\bin\zkServer.cmd

Following records are updated in zoo.cfg:

tick Time=2000

initLimit=10

syncLimit=5

dataDir= MSWindowsDrive:/zookeeper-3.4.8/data

R R Pt s e e e zﬁemr.cm‘ E=SM >
- — - i, - e i W

D:\>cd zookeeper-3.3.6

D:\zookeeper-3.3.6>1s

CHANGES . txt bin data ivysettings.xml zookeeper-3.3.6.jar

LICENSE. txt build.xml dist-maven 1lib zookeeper-3.3.6. jar.asc
NOTICE. txt conf docs recipes zookeeper-3.3.6.jar.mnd>
README . txt contrib 1vy.xml src zookeeper-3.3.6.jar.shal

D:\zookeeper-3.3.6>cd bin

D:\zookeeper—3.3.6\bin>1s
README . txt zkCli.cmd zkEnv.cmd zkServer.cmd
zkCleanup.sh zkCli.sh  zkEnv.sh  zkServer.sh

D:\zookeeper-3.3.6\bin>zkServer.cnd

D:\zookeeper-3.3.6\bin>java "-Dzookeeper.log.dir=D:\zookeeper-3.3.6\bin\.." "-Dz
ookeeper.root.logger=INF0,CONSOLE” -cp "D:\zookeeper-3.3.6\bin%..\build\classes;
D:\zookeeper—-3.3.6M\bin\. . Mbuild\lib\=;D:\zookeeper—3.3.65bin\. . \=;0:\zookeeper-3
.3.6M\bin\. . ANlibM=;D:\zookeeper-3.3.6\bin\. .\conf™ org.apache.zookeeper.server.qu
orum.QuorumPeerdain "D:\zookeeper-3.3.6\bin\..\conf\zoo.cfg"

2017-10-03 16:19:03,309 — INFO I[main:QuorumPeerConfig®98] - Reading configurati
on from: D:\zookeeper-3.3.6\bin\..\conf\zoo.cfg

2017-10-03 16:19:03,481 - WARN [main:QuorumPeerMain@®105]1 - Fither no config or -l

Figure 2: Execution of Commands for Initialization of Apache Zookeeper

Download and Install Apache Storm from http://storm.apache.org/ and set STORM_HOME

to MSWindowsDrive:\apache-storm-Version following in environment variables.
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APACHE
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Home Getting Help Project Information Documentation = Talks and Slideshows Community ~ News

Storm downloads

Downloads for Apache Storm are below. Instructions for how to set up a Storm cluster can be found here.

Source Code

Current source code is mirrored on GitHub: apache/storm

Current 1.1.x Release

The current 1.1x release is 1.1.1. Source and binary distributions can be found below. The list of changes for this release can be found here.
Documentation

Javadocs

» apache-storm-1.1.1.tar.gz [PGP] [SHAS512] [MD5]

® apache-storm-1.1.1.zip [PGP] [SHA512] [MD5]

* apache-storm-1.1.1-src.tar.gz [PGP] [SHA512] [MD5]
* apache-storm-1.1.1-src.zip [PGP] [SHA512] [MD5]

Figure 3: Download Page of Apache Storm for Multiple Platforms

Perform the modifications in storm.yaml as follows:
storm.zookeeper.servers:
- “127.0.0.1”
nimbus.host: “127.0.0.1”
storm.local.dir: “D:/storm/datadir/storm”
supervisor.slots.ports:
- 6700
- 6701
- 6702
- 6703
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In MS Windows Command Prompt, Go To the path of STORM_HOME and execute the
following commands:

1. storm nimbus

2. storm supervisor

3. storm ui

E¥ Administrator: C:\Windows\system32\cmd exe

D:\apache-storm-0.9.7\bin>storm nimbus
D:\apache-storm-0.9.\bin>storm supervisor

D:\apache-storm-0.9. \bin>storm ul

D:\apache-storm-0.9.7\bin> H

Figure 4: Execution of Commands for Initialization of Apache Storm

In any Web Browser, Execute the URL http://localhost:8080 to confirm the working of
Apache Storm

Storm Ul

Cluster Summary
Version Nimbus uptime Supervisors Used slots Free slots Total slots Executors Tasks

097 2m 255 1 0 10 10 0 o

Topology summary

Name Id Status Uptime Num workers Num executors Num tasks

Supervisor summary

Id Host Uptime Slots Used slots

Be9asdfd-4c32-4a14-8da3-cc1e47198¢80 kumargaurav-PC 2m 10s 10 o

Nimbus Configuration

Key Value

dev.zookeeper path ftmp/dev-storm-zookeeper

drpe._childopts -Xmx768m

Figure 5: Apache Storm UI with the Base Configurations, Nodes and Cluster Information
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Apache Storm is having association with number of key components and modules which
work together to perform the high performance computing [4]. These components include
Nimbus Node, Supervisor Node, Worker Process, Executor, Task and many others.
Following is the brief description of key components which are used in the implementation of

Apache Storm.

Components Description

Nimbus Master Node in the Cluster of Apache
Storm. The other nodes are referred
as Worker Nodes. Master Node is the
key node used for the distribution of
data to the worker nodes and overall

monitoring

Supervisor The mnodes which accept the
instructions sent by Nimbus node.
Supervisor Node is having multiple

processes mapped with the workers

Worker process Execution of tasks associated with
particular topology. It creates the

executors to execute the tasks

Executor Thread created to execute the process

Task The specific task to be performed

Zookeeper Framework A Service that is used by a group of
nodes or simply clusters. Zookeeper
assist the supervisor to communicate
with Nimbus and maintain the states

of communication
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Tuple Key data structure in Apache Storm
supporting all formats and data types

Stream The sequence of tuples in unordered
perspectives
Spout Used to accept the input data from

different channels like Twitter
Streaming, Bioinformatics, Medical,

Satellite Data and many others

Bolt These are Logical Processing Units in

Apache Storm

Extraction and Analytics of Twitter Social Media using Apache Storm

To extract the live data from Twitter Social Media, the APIs of Twitter4j are used which
provides the programming interface to connect with Twitter Servers. In Eclipse IDE, the code
of Java can be programmed for predictive analysis and evaluation of the tweets fetched from
real time streaming channels. As social media mining is one of the key segment of research
for extraction and prediction of popularity, the following code snippets are used to extract the

real time streaming and evaluation of user sentiments.

MyTwitterSpout.java

public class MyTwitterSpout extends BaseRichSpout {
SpoutOutputCollector _collector,
LinkedBlockingQueue<Status> queue = null;
TwitterStream _twitterStream;
String myconsumerKey;
String myconsumerSecret;

String myaccessToken;
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String myaccessTokenSecret,
String[] mykeyWords,
public MyTwitterSpout(String myconsumerKey, String myconsumerSecret,
String myaccessToken, String myaccessTokenSecret, String[] mykeyWords) {
this.myconsumerKey = myconsumerKey,
this.myconsumerSecret = myconsumerSecret;
this.myaccessToken = myaccessToken,
this.myaccessTokenSecret = myaccess TokenSecret,
this.mykeyWords = mykeyWords;
/
public MyTwitterSpout() { }
@Override
public void open(Map conf, TopologyContext context,
SpoutOutputCollector collector) {
queue = new LinkedBlockingQueue<Status>(1000);
_collector = collector;,
My StatusListener listener = new MyStatusListener() {
@Override
public void onStatus(Status MyStatus) {
queue.offer(status),
/
@Override
public void onDeletionNotice(StatusDeletionNotice sdn) {}
@Override
public void onTrackLimitationNotice(int i) {}
@Override
public void onScrubGeo(long I, long 1) {}
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@Override
public void onException(Exception ex) {}
@Override
public void onStallWarning(StallWarning arg0) {
/ s
ConfigurationBuilder MyCB = new ConfigurationBuilder();
MyCB.setDebugEnabled(true)
.setOAuthMyconsumerKey(myconsumerKey)
.setOAuthMyconsumerSecret(myconsumerSecret)
.setOAuthMyaccessToken(myaccessToken)
setOAuthMyaccessTokenSecret(myaccessTokenSecret);
_twitterStream = new TwitterStreamFactory(cbh.build()).getInstance();
_twitterStream.addListener(listener),
if (mykeyWords.length == 0) {
_twitterStream.sample();
Jelse {
FilterQuery MyQuery = new FilterQuery().track(mykeyWords),
_twitterStream.filter(query),
b
@Override
public void nextTuple() {
MyStatus ret = queue.poll();

if (ret == null) {
Utils.sleep(50);
Jelse {

_collector.emit(new Values(ret));
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F
@Override

public void close() {
_twitterStream.shutdown();
/
@Override
public Map<String, Object> getComponentConfiguration() {
Config ret = new Config();
ret.setMaxTaskParallelism(1),
return ret,
/
@Override
public void ack(Object id) {}
@Override
public void fail(Object id) {}
@Override
public void declareOutputFields(OutputFieldsDeclarer declarer) {

declarer.declare(new Fields("tweet")),

i

MyHashtagBolt.java
public class MyHashtagBolt implements IRichBolt {
private OutputCollector collector;
@Override
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {

this.collector = collector;
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@Override
public void execute(Tuple tuple) {

Status tweet = (Status) tuple.getValueByField("tweet");
for(HashtagEntity hashtage : tweet.getHashtagEntities()) {
System.out.printin("Hashtag: " + hashtage.getText()),

this.collector.emit(new Values(hashtage.getText()));
b/
@Override
public void cleanup() {}
@Override
public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("hashtag"));
/
@Override
public Map<String, Object> getComponentConfiguration() {

return null;

i

MyBolt.java

public class MyBolt implements IRichBolt {
Map<String, Integer> counterMap,
private OutputCollector collector;

@Override
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {

this.counterMap = new HashMap<String, Integer>();

this.collector = collector;
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@Override
public void execute(Tuple tuple) {
String key = tuple.getString(0),
if(!counterMap.containsKey(key)){
counterMap.put(key, 1),
Jelse{
Integer ¢ = counterMap.get(key) + 1,
counterMap.put(key, c);
/
collector.ack(tuple);
/
@Override
public void cleanup() {
for(Map.Entry<String, Integer> entry:counterMap.entrySet()){
System.out.printin("Result: " + entry.getKey()+" : " + entry.getValue()),
b/
@Override
public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("hashtag”));
/
@Override
public Map<String, Object> getComponentConfiguration() {

return null;

i

MyApacheStorm.java
public class MyApacheStorm {
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public static void main(String[] args) throws Exception{

String myconsumerKey = args[0];

String myconsumerSecret = args[1];

String myaccessToken = args[2];

String myaccessTokenSecret = args[3];

String[] MyArguments = args.clone();

String[] mykeyWords = Arrays.copyOfRange(arguments, 4, MyArguments.length),

MyConfig MyConfig = new MyConfig(),

MyConfig.setDebug(true);

TopologyBuilder builder = new TopologyBuilder(),

builder.setSpout("twitter-spout”, new My TwitterSpout(myconsumerKey,
myconsumerSecret, myaccessToken, myaccessTokenSecret, mykeyWords)),

builder.setBolt("twitter-hashtag-reader-bolt", new MyHashtagBolt())
ShuffleGrouping("twitter-spout”);

builder.setBolt("twitter-hashtag-counter-bolt", new MyBolt())
SieldsGrouping("twitter-hashtag-reader-bolt", new Fields("hashtag"));

LocalCluster MyCluster = new LocalCluster();

MyCluster.submitTopology("MyApacheStorm", MyConfig,
builder.createTopology()),

Thread.sleep(10000);

MyCluster.shutdown();

i

Conclusion
The extraction of datasets from live satellite channels and cloud delivery points can be
implemented with the integrated approach of Apache Storm to have effectual predictions on

specific paradigms. As an example, the live streaming data of longitude and latitude from
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smart gadget with the deep learning based approach can be implemented to predict the
upcoming position of specific person. In bioinformatics and medical sciences, the probability
of a specific disease in a person can be predicted with the neural network based learning of
historical medical records and health parameters using Apache Storm. Besides, these there
are enormous domains and areas where big data analytics including AADHAAR, Banking
Datasets, Rainfall Predictions and many others can be done with the effectual results having

contribution to the social cause.
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