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i Outlines (August 2017) :

*

+ Big Data and Challenges

A A

m Review and Trends fe;;oi .
m Map-Reduce on Large Clusters @;%;%@
m Hadoop Framework Programming f{ﬁ%; ”%(
m Spark and Flink Frameworks %z%é;‘{%
m Big Data and Cloud Computing M’%,;;
m Big Data and NoSQL (Frameworks and Security Issue)

mMongoDB

mElasticsearch

mTitan

m Big Data in the Real World
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Big Data and Challenges

+ Sources and Massive Information

m Characteristics and Trends

The year 2015 was a big jump in the world of big data.
Adoption of technologies, associated with unstructured data
Ref : http://www.tableau.com/top-8-trends-big-data-2017?

BIG DATA SOURCES VOLUME

* Terabytes
* Records
* Transactions
Transactions * Tables, files
Vs ¢
A Unstructured . N ig Dat
Data = Data . * Batch * Structured
* Near time * Unstructured
* Real time * Semistructured
* Streams * All the above
VELOCITY VARIETY
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Seee] Big Data and Challenges (Cont.)

*

in order of petabytes (*15) to
the zettabyte (*21)

The amount of data produced is ]

Data changes during —
processing and lifecycle Volume

Variability

. struétured data
« semi-structured data,
* unstructured data

Analysis performed on

3:?'.‘ g:;l:::l:tnﬁrse sk acaciy EROCHY Speed at which data is created

improved captured and streamed : '
+ Real Time Streaming Data
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Value
olume
Velocity

Variety S48
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Veracity

Variability '
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Big Data and Challenges (Cont.)

Clinically relevant data
Longitudinal studies

High-throughput technologies
Continuous monitoring of vital signs

High-speed processing for fast clinical decision support
Increasing data generation rate by the health infrastructure

Heterogeneous and unstructured data sources
Differences in frequencies and taxonomies

Data quality is unreliable
Data coming from uncontrolled environments

Seasonal health effects and disease evolution
Non-deterministic models of illness and health

Big Data and NoSQL Frameworks
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Big Data and Challenges (Cont.)

*

@ Phone: AT&T 20TB phone call database, wireless tracking
@ Consumer: WalMart 70TB database, buying patterns

o WEB: Web crawl of 200M pages and 2000M links, Akamai stores 7
billion clicks per day

o Geography: NASA satellites generate 1.2TB per day

volume }
7’0‘H’aby"’€5
Exa byfe5
WE ARE
HERE!
time
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Big Data Retrieval Algorithms

+ Streaming
m Online Data Management
m Adapt to arbitrary and unstructured Input Data
m Real-Time Analytical Processing (RTAP)

%
#

= Conventional processing: static data

Queries

= Real-time processing: streaming data

Data > Queries Results >

2017 Big Data and NoSQL Frameworks




ceon Large Clusters

4+ Motivation and Demand:
m Tend to be very short, code-wise
W Represent a data flow

Key/Value Pairs J

Load a large set of records onto a set of machines

Extract / transform something of interest from each record "Map" ]

Shuffle intermediate results between the machines

Aggregate intermediate results "Reduce” ]

Store end result
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Map-Reduce (Cont.)

&

Index: Data Flow

2017

Page A A map output
This: A
This page page : A Reduced output
contains so =g CONtAINS: A .
- contains: A, B
much text 80 :A
much: A much: A
text: A My: B
page : A, B
B map output so:A
Page B text: A, B
My: B This : A
My page page : B too: B
contains text == contains: B
too text: B
too: B

Big Data and NoSQL Frameworks
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*

pets.txt

Map-Reduce (Cont.)

dog cat bird
dog cat bird

dog dog cat

2017
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cat, 1 —‘—& cat, 3

bird, 1-—p bird, 2

Reduce

pet_freq.txt

dog, 4

cat, 3
bird, 2
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Map-Reduce (Cont.)

+ Each step has one Map phase and one Reduce phase
m Convert any into MapReduce pattern

+ Great solution for one-pass computations
m Not very efficient for Multi-pass computations and algorithms

*

2017 Big Data and NoSQL Frameworks
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Hadoop Framework

*

+ Features :

m Open Source Framework for Processing Large Data

m Work on Cheap and Unreliable Clusters

m Known in Companies who deal with Big Data Applications
m Compatible with Java, Python and Scala

e Map e Deals with fault tolerance

e Reduce e Assign workers to map and
reduce tasks

e Moves processes to data

¢ Shuffles and sorts intermediate
data

e Deals with errors

2017 Big Data and NoSQL Frameworks 13
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4 Hadoop Framework (Cont.)

*

m MapReduce Framework
mAssign work for different nodes

m Hadoop Distributed File System (HDFS)
m Primary storage system used by Hadoop applications.

m Copies each piece of data and distributes to individual nodes
Name Node (Meta Data) and Data Nodes (File Blocks)
Redundant information ( Three times by default)

Machines in a given cluster are cheap and unreliable
Decreases the risk of catastrophic failure
Even in the event that numerous nodes fail

m Links together the file systems on different nodes to make an
integrated big file system (Parallel Processing)

2017 Big Data and NoSQL Frameworks



Hadoop Framework (Cont.)
+ Hadoop V.2 : Hadoop NextGen MapReduce (YARN)

\\ User programs are copied to all nodes ‘

Job _Reduce | Reduce
Tracker

| el .
Name
Node ﬂ
[ Pig I Hive IHBaseIStormI Solr ISparkIca“:‘""gI Other }
Scalding

YARN
\\; HDFS _,J

2017 Big Data and NoSQL Frameworks
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4 Hadoop Framework (Cont.)

+ Hadoop Programming

W Java
mFull control of MapReduce , Cascading (Open Java Library)

m Python , Scala, Ruby

+ Data Retrieval / Query Language @h
m Hive aﬂ@@ﬂ
&

mSQL- Like Language

m Pig ~=HIVE
mData Flow Language (Simple and Out of Small Steps)
| Scalding

mLibrary built on top of Scala (Elegant Model)

2017 Big Data and NoSQL Frameworks 16



seea] Big Data Programming

4+ R - Java- Python and Scala ( Commonly Used)

4+ Three References : ( Recommended to Read)

B https://www.linkit.nl/knowledge-
base/177/4 most used languages in big data projects Java

W https://www.linkit.nl/knowledge-
base/226/4 most used languages in big data projects R

W https://www.linkit.nl/eng/knowledge-
base/196/4 most used languages in big data projects Python

R £ a @

) Java | Scala puthon

2017 Big Data and NoSQL Frameworks
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Table 1
Platforms & tools for big data analytics in healthcare

Platform/Tool

The Hadoop
Distributed
File System
(HDFS)

MapReduce

PIG and PIG
Latin (Pig and
PigLatin)

Hive

Jagl

Zookeeper

HBase

Cassandra

Oozie

Lucene

Avro

Mahout

ramework (Cont.)

Description

HDFS enables the underlying storage for the Hadoop cluster. It divides the data into smaller parts and
distributes it across the various servers/nodes.

MapReduce provides the interface for the distribution of sub-tasks and the gathering of outputs. When
tasks are executed, MapReduce tracks the processing of each server/node.

Pig programming language is configured to assimilate all types of data (structured/unstructured, etc.). It
is comprised of two key modules: the language itself, called PiglLatin, and the runtime version in which
the PigLatin code is executed.

Hive is a runtime Hadoop support architecture that leverages Structure Query Language (SQL) with the
Hadoop platform. It permits SQL programmers to develop Hive Query Language (HQL) statements akin
to typical SQL statements.

Jagl is a functional, declarative query language designed to process large data sets. To facilitate parallel
processing, Jagl converts “high-level’ queries into ‘low-level’ queries” consisting of MapReduce tasks.

Zookeeper allows a centralized infrastructure with various services, providing synchronization across a
cluster of servers. Big data analytics applications utilize these services to coordinate parallel processing
across big clusters.

HBase is a column-oriented database management system that sits on top of HDFS. It uses a non-SQL
approach.

Cassandra is also a distributed database system. It is designated as a top-level project modeied to
handle big data distributed across many utility servers. It also provides reliable service with no
particular point of failure (http://en.wikipedia.org/wiki/Apache_Cassandra) and it is a NoSQL system.

Oozie, an open source project, streamlines the workflow and coordination among the tasks.

The Lucene project is used widely for text analytics/searches and has been incorporated into several
open source projects. Its scope includes full text indexing and library search for use within a Java
application.

Avro facilitates data serialization services. Versioning and version control are additional useful features.

Mahout is yet another Apache project whose goal is to generate free applications of distributed and
scalable machine learning algorithms that support big data analytics on the Hadoop platform.

Big Data and NoSQL Frameworks
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4 Apache Spark Framework

*

+ Spark Features (More than Distributed Processing)
m Ease of use, and sophisticated analytics
H In-memory data storage and near real-time processing
m Holds intermediate results in memory
W Store as much as data in memory and then goes to disk
+ Spark vs Hadoop g
m On top of existing HDFS Spark' -
m Data sets that are diverse in nature (Text, Videos, ...)
m Variety in source of data (Batch v. real-time streaming data).
m 100 times faster in memory, 10 times faster when running on disk.

2017 Big Data and NoSQL Frameworks



saa] Apache Spark Framework (Cont.)

BlinkDB
(Approximate
SaL)

Spark MLLj
: ib Gr.
Z{;ean_ung (Machine (Geg,,/',x SparkR
eaming) learning) Computation) (R on Spark)

Spark Core Engine

2017 Big Data and NoSQL Frameworks
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4 Apache Spark Framework (Cont.)

+ Compatible with Java, Scala and Python

+ Perform Data Analytics and Machine Learning
m SQL Queries, Streaming Data

m Machine Learning and Graph Data Processing
mSpark MLIib, Spark’s Machine Learning library

+ Spark and data stored in a Cassandra database
m (Case Study)

—’M’ E%“n.? Lightning-Fast Cluster Computing

Cassandra

2017 Big Data and NoSQL Frameworks



] Apache Flink

+ Apache Flink is an open source platform

m Distributed stream and batch data processing.”
m https://flink.apache.org/

+ The definition in wikipedia:
m https://len.wikipedia.org/wiki/Apache_Flink

2017 Big Data and NoSQL Frameworks
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2 Apache Flink (Cont.)

+ written in Java and Scala, consists of:

mBig data processing engine:

mDistributed and scalable streaming dataflow engine
+ Several APIs in Java/Scala/Python:

mDataSet APl — Batch processing
mDataStream API — Real-Time streaming analytics

+ Domain-Specific Libraries:
mFlinkML: Machine Learning Library for Flink
mGelly: Graph Library for Flink
mTable: Relational Queries
mFlinkCEP: Complex Event Processing for Flink

2017 Big Data and NoSQL Frameworks



>
I

e

ink (Cont.)

Runtime Distributed
® @® streaming Dataflow
(] (J

Table
Gelly
Table

Hadoop M/R

L
-
Y
>=
(70}
o
-
o
L
o
L
=
7]

EE——

n
o
—
~



p— Apache Flink (Cont.)

Item
W X Y Z W X Y Z
A 45| 20| Alzzos 15 1.2%1.0 0.8
@ 0 0 ................... 3 5 ............. ) . 1_4__0.;) X 17 ..D.g 1.:1 | 04
Sc 5.0 2.0 - Clisio
Delta , I Wl I i i
Stock qupbq of qmupbu Tumbhng D 3.5 401 1.0 D208
Siream — o Warning —>| Count —>| 30sec Sum
symbal i symbol | yindow Rating Matrix Muaierirx hlateﬁ:x
N
_ _ Machine Learning
Real-Time stream processing
DataSet API DataStream API
Batch Processing Stream Processing

Runtime
Distributed Streaming Dataflow

Graph Analysis

Batch Processing
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1 and Cloud

4+ Cloud Computing Platform & Services
m (Cloudera, Hortonworks, MapR, Azure)
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1 Big Data and NoSQL

*

+ Key-values Stores

m Unique key and a pointer to a particular item of data.
m Tokyo Cabinet/Tyrant, Redis,
m\/oldemort, Oracle BDB (Oracle Big Data Solutions) ,
mAmazon SimpleDB, Riak
+ Column Family Stores

m Very large amounts of data distributed over Many machines.
mCassandra, HBase

7 Cassandra

——

2017 Big Data and NoSQL Frameworks
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1 Big Data and NoSQL (Cont.)

*

+ Document Databases
m Similar to key-value stores,
m Semi-structured documents are stored in formats like JSON
m Allowing nested values associated with each key.

m Document databases support querying more efficiently.
mCouchDB, MongoDb

¥ mongo

2017 Big Data and NoSQL Frameworks
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3 Big Data and NoSQL (Cont.)

*

+ Graph Database

+ Flexible graph model

m Instead of tables of rows and columns and the rigid structure
of SQL

+ Scale across multiple machines (Scale Out)
+ Neodd, InfoGrid, Infinite Graph, Titan

‘ A

o1

2017 Big Data and NoSQL Frameworks 29
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1 MongoDB Intro

*

+ MongoDB Introduction
m MongoDB is a document oriented
m Leading NoSQL database

+ MongoDB Characteristics
m High availability and performance
m Horizontally scalable
m Flexible(dynamic) schemas
m Deep query ability

2017 Big Data and NoSQL Frameworks 30



Sl MongoDB Intro (Cont.)

*

ENo complex joins

H Tuning

m Uses internal memory for storing the data
m Data is stored in JSON form

m Replication and Sharding

H Indexing any attribute

m Can be used with JavaScript

2017 Big Data and NoSQL Frameworks
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41 MongoDB Intro (Cont.)

*
+ Where to Use?

m Big Data

m Content Management

m Mobile and Social Infrastructure

m User Data Management
m Data Hub

+ Document and Collection concept:
mA document is a set of key-value pairs
m Collection is a group of MongoDB documents
m Documents within a collection with different fields

2017 Big Data and NoSQL Frameworks



(7
Anw_‘g}z 2

#

SQL

Q database g
=TT

table

<ij>70“/ i wa m

column

Table Join

2017

i MongoDB Intro (Cont.)

MongoDB

., collection |

. database g >

~ document | =

ssssssss

field

Embedded Documents

Big Data and NoSQL Frameworks



+ JSON Format

RDBMS

Table, View

Column

NoSQL

Collection

Field

Join

Partition

Embedded Document

Shard

2017

=1 MongoDB Intro (Cont.)

Kcﬂ).user.ﬁndOne({ageSQ}) \
{

"_id" : Objectld("5114e0bd42..."),
"first" : "John",
"last" : "Doe",
"age" : 39,
"interests" : |

"Reading",

"Mountain Biking ]
"favorites": {

"color"; "Blue",

K "sport™: "Soccer"}
| -

Big Data and NoSQL Frameworks 34
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MongoDB- Datatypes

'

+ String
m This is the most commonly used datatype to store the data
m String in MongoDB must be UTF-8 valid
+ Integer
W This type is used to store a numerical value
m Integer can be 32 bit or 64 bit depending upon your server
+ Boolean
W This type is used to store a Boolean (true/ false) value
+ Double
W This type is used to store floating point values
+ Min/ Max keys

m This type is used to compare a value
m Against the lowest and highest BSON elements

2017 Big Data and NoSQL Frameworks



Ssad MongoDB- Datatypes (Cont.)

&

+ Arrays

| This type is used to store arrays or list or multiple values into one key
+ Timestamp

m Timestamp

m Can be handy for recording when a document has been modified or added

+ Object

m This datatype is used for embedded documents
+ Null

m This type is used to store a Null value
+ Symbol

m This datatype is used identically to a string

m It's generally reserved for languages that use a specific symbol type
+ ObjectID

B This datatype is used to store the document's ID

2017 Big Data and NoSQL Frameworks
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MongoDB- Datatypes (Cont.)

'

+ Date
B Used to store the current date or time in UNIX time format

m You can specify your own date time
m By creating object of Date and passing day, month, year into it

+ Binary data

m This datatype is used to store binary data
+ Code

W This datatype is used to store JavaScript code into the document
+ Regular expression

m This datatype is used to store regular expression

2017 Big Data and NoSQL Frameworks
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1 MongoDB- ObjectIiD

*

+ Object Id
m_id is 12 bytes hexadecimal number
m Unique for every document in a collection

| 12 bytes are divided as follows
m4 bytes timestamp (sec)

m3 bytes machine id

W2 bytes process id a

\, A,
Y Al Al

' timestamp process
m3 bytes incrementer Hes A i counter

Incrementing value starting with a random number

m If we don't specify the _id parameter
mMongoDB assigns a unique Objectld for this document

2017 Big Data and NoSQL Frameworks
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MongoDB-Aggregation

m Aggregation Pipeline

*

MongoDB MapReduce

m Map-Reduce

m Single Purpose Aggregation Operations

$match  $project $lookup $group ’b.usgs.aggregate([

{ ' {.Z)\U}
{®xi } (@K ) {®Xxm} | {@xE[E3])
{#XEA} (@4 A} (o-my | (e mpeeny g
{® i} {®KxEA} {®*m) {®+m} (m
{® A} Ao}
{® }
{
{®x
{(W=%+A) %}

{*}

{ }

{ e}

2017 Big Data and NoSQL Frameworks
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Smatch

|

$group

|

Ssort

)

39



MongoDB- Replication

How Replication Works in MongoDB

+

m MongoDB achieves replication by the use of replica set

m Replica set is a group of two or more nodes Client Application
Generally minimum 3 nodes are required

Writes Reads

m Inareplica set
m One node is primary node
Receives all write operations
m Remaining nodes are secondary

Apply operations from the primary
Seconda Second
They have the same data set

2017 Big Data and NoSQL Frameworks 40



Ses] MongoDB- Replication (Cont.)

*

m All data replicates from primary to secondary node

W At the time of automatic failover or maintenance
m Election establishes for primary and a new primary node is elected

m After the recovery of failed node
m |t again join the replica set and works as a secondary node

~New Primary Elected

Re lication,

2017 Big Data and NoSQL Frameworks



1 MongoDB- Sharding

+ Distributing data and its replications across multiple
machines

App Server : App Server
+ Why Sharding:
= Handling large data sets 'Q
= High throughput operations [

2 or more Sh’:r dq

(replica set) (replica set)

= Horizontal scaling

2017 Big Data and NoSQL Frameworks
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MongoDB -GridFS

m MongoDB specification for storing and retrieving large files
mSuch as images, audio files, video files, etc.

| |t is kind of a file system to store files

| Store files even greater than its document size
mLimit of 16MB GridFS

*

fs files fs.chunks

doc,pg GridFSAPI> § L
5 docjpg
3 (mela g 90C1P0
data U

mongo

ve

N
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) MongoDB Atlas

MongoDB Atlas provides all of the features of MongoDB without
the operational heavy lifting required for any application.

Features:
MongoDB Atlas is a cloud service

For:
Running
Monitoring ’ m()ng()
Maintaining
MongoDB deployments
Allows to quickly provision it in the cloud and only pay an hourly fee

Including the provisioning of dedicated servers for the MongoDB instances.

2017 MongoDB



b MongoDB Atlas (cont.)

Atlas provides:
Security features to protect access to your data

Built in replication for always-on availability Lo

Tolerating complete data center failure Atlyas
Backups and point in time recovery to protect against data corruption
Fine-gained monitoring to let you know when to scale

A scale choice of providers, regions and billing options

2017 MongoDB



. MongoDB Atlas (cont.)

Prod ~shard-1
a®@u®e0 Ja
_','v

Figure 5: Database monitoring with MongoDB Atlas GUI

2017 mongoDB 46



mongo las (cont.)

Link:
https://www.mongodb.com/cloud/atlas/faq

.w"i'

Atlas

- e catabase 45 a2 : l
sance from Pe raaers l
of b databease

Get Started
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) MongoDB Compass

E&Sily analyze without requiring knowledge ol MongoDB query syntax

MongoDB Compass
Features:
MongoDB Compass provides users with a eraphical view of their MongoDB

It minimizes performance impact on the database and can produce results quickly

Write queries to reverse engineer the document structure, field name and data
types

2017 MongoDB 48



} MongoDB Compass (cont.)

Features:
Insert/edit/delete/clone documents through the GUI

Build and visually interact with geo/coordinate data to construct queries in a few
clicks of a button

Visual explain plans to understand the performance of a query

SSH tunnels to allow users to connect securely from outside of a datacenter
firewall

Can be use for free during development

2017 Big Data and NoSQL Frameworks



MongoDB Compass(cont.)

Can be use for free during development

It is available for production use with MongoDB professional or
MongoDB Enterprise Advanced subscriptions

Figure 1: View schema & interactively build and execute
database queries with MongoDB Compass

2017 Big Data and NoSQL Frameworks 50



) MongoDB Compass(cont.)

Benefit:
Faster time to market

.mono

Easier project handoffs

Increased productivity ACCURATE,
FAST,
AFFORDABLE

MongoDB Compass for windows:
https://www.mongodb.com/download-center?jmp=nav#compass

2017 MongoDB
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MongoDB Compass(cont.)

MongoDB Compass - Connect

OKB

Connect to Host
r FAVORITES ESET
2dm ) RECENT CONNECTIONS
Hostname
macbook-pro-de-juan.local:27017
Port 27017
localhost: 27017
mon
fancl  ocalhost:27017
Authentication  None v
localhost: 27017
SSL  Off v
Favorite Name e.g. Shared Dev, QA Box, PRODUCTION

CONNECT

2017 Big Data and NoSQL Frameworks 52



~mongo 5 oDB driver
Ruby a

Compatible with:

C

C

C++ @
ct @

Java Qi{) Java

e
—
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v~ MongoDB began with supporting Full-Text Search USING Text Indexes
v 1t has now become an integral part of the product

v It refers to the rull-text database against the search criteria specified
by the user

v 1t is not proposed as a complete replacement of search engine databases

v It used for applications that are built with MongoDB

2017




) Index Type

Features:
Indexes support the efficient resolution of queries

Without indexes, MongoDB must scan every document of a
collection

Indexes are special data structure
Stores a small portion of data set in any easy to traverse form

Stores the value of specific field

2017 Big Data and NoSQL Frameworks
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) Index Type

MongoDB provides different types of indexes for different
purposes and different types of content.

Types:

Single Field Indexes: only includes data from a single field of the documents
Compound Indexes: includes more than one field of the documents

Multikey Indexes: is an index on an array field, adding an index key for each value

2017 Big Data and NoSQL Frameworks 56



Index Type (cont.)

Geospatial Indexes and Queries:
Support location-based searches on data
Data store as either GeoJSON objects

Text Indexes: Text indexes support search of string content in documents

Hashed Index:

Maintain entries with hashes of the values of the indexed field
Are primarily used with sharded clusters to support hashed shard keys

Index Properties: The properties you can specify when building indexes

TTL Indexes: used for TTL collections, which expire data after a period of time

2017 Big Data and NoSQL Frameworks



Index Type (cont.)

Unique Indexes: Causes to reject all documents that contain a duplicate value for the indexed field
Sparse Indexes: Does not index documents that do not have the indexed field

Index Creation: The options available when creating indexes

Index Intersection: The use of index intersection to fulfill a query

Multikey Index Bounds: The computation of bounds on a multikey index scan

2017 Big Data and NoSQL Frameworks 58



) Companies that use MongoDB

Twitter Atlassian
Castlight Health castlight Udacity
Thumbtack ¥ BrightRoll srighol
IBM =3 RetailMeNot R
Citrix cimx Hootsuite \§
T-Mobile --®--Mabike- SurveyMonkey
Zendesk ;‘:} Shyp g
Sony = Criteo criteo
HTC MuleSoft @
Techstars g% HackerRank ()
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' Few clients

For search suggestions
eb Metadata storage

Cloud management

Merchandizing categorization

Eéraigslist To archive billions of records
sgurce For Pack-end storage SourceForge front pages,
TTiT{;[A ~ Project pages,

And download pages for all projects

To store venues and user ‘check-inns’ into venues,
Sharding the data over more than 25 machines on Amazon EC2
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Pros and Cons - MongoDB

Advantages Disadvantages

~ Performance g No transaction
~ Document Model No join
O mﬂ) 3
 Flexible Schema ~ Memory limitation

2017 Big Data and NoSQL Frameworks



b Pros and Cons — MongoDB (Cont.)
+ The philosophy behind MongoDB :

To retain as many functionalities as possible

While permitting horizontal scale

Make developer's life easier.

2017 Big Data and NoSQL Frameworks



b Pros and Cons — MongoDB (Cont.)

+ Advantages :

AGPL license @%/

v" Every changes to the Mongodb is open sourced to the
community.

v Designed for big data storage and query
v Mongodb is a best fit in presence of a lot of data

2017 mongoDB



’ Pros and Cons — MongoDB (Cont.)

Aims at Social Network applications, Text Mining, Search
Engine, Ad hoc Documents.

Easy to scale out

v’ Its a breeze in NoSQL database like MongoDB.
Scale horizontally is hard task in relational database

v" Add as the data and traffic grows
v" Keep the responsive speed and availability.

2017 Big Data and NoSQL Frameworks



b Pros and Cons — MongoDB (Cont.)

Document as basic storage unit

v" A document is just a simple JSON like object,
v BSON in Mongodb,

v" Indexing which implemented by B-Tree,
Index ; on unique field or multiple fields,

2017 Big Data and NoSQL Frameworks
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b Pros and Cons — MongoDB (Cont.)

No schema in MongoDB

v" Document can have any number of fields

v" Fit into the OOP model

Most programming language support today.

v Do a quick developing or prototyping ( Python, Ruby and PHP)
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b Pros and Cons — MongoDB (Cont.)

Optional strict consistent level

v’ Insertions operation is fire-and-forget
v MongoDB supports auto sharding and auto failover,

Simple Querying

v Everything from that one document,

v" No reference to other documents

v" No concept of tables, rows, SQL, schemas
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b Pros and Cons — MongoDB (Cont.)

+ Disadvantages : l ,

Not support transaction O’&@
They either all done, or nothing is done. %c;,)
RDBMS do this by transaction. /‘%o@

The relation between MongoDB documents is weak.
Stream of dependent events ( Bank Account !!)
Many related bank data needs to be modified at the same time.
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b Pros and Cons — MongoDB (Cont.)

Not support join operation

RAM limitation

Size of your database is Limited by virtual memory provided by
Operating System and hardware.

For production environment, a 64bits system is a must.
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What is MongoDB great for?

RDBMS replacement for Web Applications.
Semi-structured Content Management.
Real-time Analytics & High-Speed Logging.
Caching and High-Scalability

Web 2.0, Media, SAAS, Gaming
HealthCare, Finance, Telecom, Government
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~ Highly Transactional Application

~ Problems requiring SQL
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1 MongoDB- Security

'

Think NoSQL databases, which by themselves usually lack
security

(which is instead provided, sort of, via middleware).

2017 mongoDB



sl MongoDB- Security (Cont.)

&

NoSQL(Mongo DB) Security

= History

= Authentication

= Authorization

= Auditing

= Transport Encryption — SSL

= MongoDB Secure Development Lifecycle
= Documentation and Notifications

= Future Work



MongoDB- Security (Cont.)

History and Three A”s

2.4 offers a much better story around security
Investing very heavily right now.

= Authentication
Who are you?

= Authorization
What can you do?

= Auditing
What have you done?



Authentication

Authentication is about proving “who” you
are.

] Password Authentication:

= This is the only authentication mechanism

available in MongoDB version 2.2 and prior
Still the only version available in the free
product

In 2.4+ this mechanism is called MONGODB-
CR



MongoDB- Security (Cont.)

Password Authentication

Use one-way function F

| am “username’, let me in

Prove it, here is a random # N

Here is F(N,
hash(<mypwd>))

Nobody else could know
that, welcome back!

mongod

Hash never
transmitted
over the
network!

Knows
only my
password
hash



MongoDB- Security (Cont.)

External Authentication

U Use common / standardized authentication

O SASL: Simple Authentication and Security Layer
= Framework for building authentication
= MongoDB uses the Cyrus sasl2 library

O Kerberos (available in the Enterprise Edition)
= GSSAPI
= Driver support in python, java, C#, Node.js, perl



MongoDB- Security (Cont.)

Granting privileges

# mongo mongodb.mycompany.com
> use appDbB;
> db.system.users.find();

{
" id": Objectld("519e842804f5f7f7921dbf89"),

"user": "spencer"”
"userSource": "$external”,
"roles": ["'readWrite", "dbAdmin”]



MongoDB- Security (Cont.)

Authorization

Once MongoDB has established “who” you are,
authorization is about determining “what” you are allowed
to do.



MongoDB- Security (Cont.)

Authorization Roles in 2.2 and Prior

Database level read-only
Database level read-write
System-wide read-only
System-wide read-write

Sample user document:
> db.system.users.find().pretty()

{
"_id": Objectld("519e842804f5f7f7921dbf89"),

uuser . Spencer"
"owd"; "22¢83553ed7ce252d8b0c9f716caedde”,

"readOnly": false



e e EEn
Authorization Rolesin 2.4

read

readWrite

dbAdmin

userAdmin
readAnyDatabase
readWriteAnyDatabase
dbAdminAnyDatabase
userAdminAnyDatabase
clusterAdmin

The roles that are bold can only be granted in the admin database.



userAdmin

= The userAdmin role on database “foo” lets you grant any db-level role to any user
from the “foo” database (including yourself).

» The userAdminAnyDatabase role lets you grant any role in the system to any user
(including yourself).

= This means they can be used to grant yourself roles you didn’t previously have!
= This makes userAdmin effectively a super-user

= Access to these roles should be carefully controlled!



Auditing

Monitor user activity:
= userlD added to standard output in 2.4

= No separate audit log

=  Much more coming in 2.6

;



EEEERN |
] EE BE
Transport Encryption - SSL
SSL encryption SSL encryption
for client for inter-server
connection traffic
. . ( Primary ] ( Secondary
Application L. mongoDB | L. mongoDB
: lzla;_:ille?q 3 Data Files E
http://docs.mongodb.org/manual/administration/ssl/ Seeuing your Hongeb Implementaton, Spencer Brocy



http://docs.mongodb.org/manual/administration/ssl/

T E e EEEnE
1O ]
Future

» User-defined roles

« Collection level access control

* Field level access control

 Auditing

o X.509 authentication, for both user and intra-cluster
authentication.

 External configuration of user’s roles (LDAP)



el MongoDB - Resources

+ www.docs.mongodb.com

+= www.tutorialspoint.com/mongodh

+= www.codeschool.com/courses/the-magical-marvels-of-
mongodb

2017 mongoDB
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d The time goes on...

*

Started in 2004
Released in 2010
In 2014, 70$ million in Series C funding
And now here is the 3.5.0 release with great components!
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s What it gives to us?(cont.)

real time data

Data flows into your system all the time. The question is ...

how quickly can that data become an insight? With
Elasticsearch, real-time is the only time.

I langoen £ 3%

.

high availability

=

=

Elasticsearch clusters are resilient - they will detect and
remove failed nodes, and reorganise themselves to ensure
that your data is safe and accessible.

real time analytics

Search isn't just free text search anymore - it's about
exploring your data. Understanding it. Gaining insights
that will make your business better or improve your
product.

multi-tenancy

A cluster can host multiple indices which can be queried
independently or as a group. Index aliases allow you to
add indexes on the fly, while being transparent to your
application.

Multi-tenancy

$ curl -XPUT http://localhost

$ curl -XPUT http://localhost:$288/elasticsearck
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'

full text search

II:EII Elashc.

conflict management

2017

What it gives to us?(cont.)

document oriented

3 curl -XPUT mttp:/flocalhost: 9208/ thitter/user 'kinchy -d

13 : "Shay Banon

schema free

ri -XPUT http:
LT M
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A What it gives to us?

restful api per-operation persistence

API

apache 2 open source license build on top of apache lucene™

ailable i1ses Lucene internally to build its state of the al
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&1 Who else uses it?(cont.)

@ == Microsoft eb

Supporting e-commerce Providing search on azure Searching Across 800
search for 60+ countries and powering social million listings in sub
in 21+languages dynamics seconds

AP0

Jet Propulsion Laboratory
California Institute of Technology

BIZARD

ENTERTAINMENT

Generate Actionable value Delivering a better help Powering the search for
from game play data and experience for over a Interplanetary discovery
server events billion users
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Snd Who else uses it?

&

; BB |C UL

slack CISCO.

Supporting e-commerce  Unlocking yesterday’s Reducing system
search for 60+ countries  content for the future of downtime at the basis of
in 21+languages media search cisco’s cloud native

NVIDIA. And many

Enhancing user UBER Others,,.

experience by processing  Aggregating business
over a billion of events  metrics to control critical
every day marketplace behaviors
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s f usage...(cont.)
Jnstructured search

GitHub Exploe Festures Enterpriss Blog signup BETLL
Search slasticsearch | Search
o . We've found 317 repository results Seri: Best match =
{3 Code 17 601
© lssves . lr] elasticsearch/elasticsearch Javs Wrages  Dowr
Open Source, Distibuled, FESTul Search Engine
lﬁ) Lisars 2 Last updated 2 hosrs age
Languages Q richardwilly98/elasticsearch-river-mongodb Joa haw s

MengoDB River Plugin for ElasticSearch

N

Ruby 1687

Javaseript 138

Python . l | jprantefelasticsearch-river-jdbc Jva 7 Lo
PHP a9 J0BC river for Elasticsearch

Last updatod 12 days ago

Shall a4

Puppst L1

Par 1 | | elasticsearch/elasticeearch-hadoon e dem Dtem
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= f usage...(cont.)

Structured search

GitHub

Explore Features Enterprise Blog Sign in

Search | Search
‘ve found 317 repository results Sort: Best matoh =
L Repositories 3T &
€% Coda 17 S8
O Issues i l__l elasticsearch/elasticsearch Jaa Wagss  P1ow
Open Source, Distibuled, RESTul Search Engine
& Users 2 Last updated 2 hosrs age
Languages ' L] richardwilly98/elasticsearch-river-mongodb o han D
MeoripoDE River Plugin for ElasticSeanch
EN
Ruby 167
Jevaseript 134
Python 1 | | jprantefelasticsearch-river-jdbc Jva Wi b
PHP & JDBC river for Elasticsearch
Last upxdatid 12 dayve 400
Shall 44
Puppeat 40
= 18 ﬂ elasticsaarch/elasticeaarch-hadann
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et f usage...(cont.)
-Nrichment

GitHub Explors Fostues Entosprise Blog Sign in

Search slasticseasch | Search
0 . We've found 317 repository results Sorl: Best match =
€ Code 17581
© lssves - lF_I elasticsearch/elasticsearch Javs rasE  Diowr

Open Source, Distibuded, RESTUl Search Engine
& Usars 2 Last updatod 2 hoars ags
Languages EI richardwilly98/elasticsearch-river-mongodb dJon e Da

MergpeDB River Plugin for ElaatieSearch

N e

Ruby 167

Javaseript 138

Python i | | jprantefelasticsearch-river-jdbc Jwva W7 Lo
PHE a0 JOBT river for Elasticsearch

Last updated 12 dive ago

Shall a4

F'.lj:pﬂ'. a0

Po 8 ﬂ elasticreaarch/alasticeaarch-hadnnn lase  dews Lo
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] A case of usage...(cont.)

GitHUh Explore Features Enferpiige Blog o Sign in

Search alastizsearch Search
We've found 317 repository results Zert: Best match =
O Repositories
£% Cnds
D Issues . elasticsearch/elasticsearch doves drags 1o
Open Source, Distituied, FESTHul Search Engine
& Usars
Languages richardwilly98/elasticsearch-river-mongodb doa s D

MomgoeDB River Plugin for ElaaticSearch

Ruky 167
Javaseripn 138
Pothon e jprante/elasticsearch-river-jdbc e Wi Lo
- 5 JOBC river for Elasticseareh
il 19
upp 40
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Bl A case of usage...(cont.)

GitHUh‘ Explore Features Enterprise Blog '_ ! Sign in

Search alastissearch

We've found 317 epository results Best match =

L Repositories

£% Cods

@ Issues elasticgearch/elasticsearch save dragss 10w

Open Sourngs, Distibuied, RESTHul Search Engine

& Users
Lang.

Ruby

Jomg spinscale/¢lasticsearch-suggest-plugin Jan W1 Pos

Plugin for elastis search which uses the lucene FSTSugoes!er
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s A case of usage...(cont.

GitHI.lh Explore Feabures Enterprise Dlog pe Sign in

Search slastissearsh

Search
We've feund 317 repository results Sort: Best match =
L Aepositories
£¥% Code
O lssue } elasticsearch/elasticsearch dsva WA iow
Open Source, Distibuied, RESTHul Search Engine
5 Lisars
Languages richardwilly98/elasticsearch-river-mongodb dwva draos Das
MorngeDB River Plugin for Elasti cSearch
EN )
Ruky 187
Javaseript 134
Pvthon e iprantefelasticsearch-river-jdbc Jwa Wm0
- = JOBE river for Elasticseanch
]| 449
upp 9
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sSuggestions

GitHuh lrmsmpﬂ:lmw ~  gebian m Sign in

(1) elasticsearchielasticsearch#1726 debian package violales neming convention

elasticse (D elasticsearch/elasticsearch#3571 debian package int-script: start-stop-daemon ne o Star 4683 I Fork 1097

1"l elasticsearch/elasticsearch#1681 Debian pkg

Browse Issues| (0 elasticsearchielasticsearch#3286 Thers is no official debian/ubuniv repository New lssue
<>
(7* elasticsearchielasticsearch#3500 Elasticsearch should include deblan's standard |
T ' B3E 1 » ° |
I" elasticesarchlelasticeearch#1528 Moving debian packags to maven
Labels Search elasticsearch'elasticsearch for ‘debian’'
§ Lucene 45 Upgn gearch GitHub for ‘debian' soaucible 3701 o
[ breaking 1 Dpaned by £Tmanw 17 hioure 290
b 11 i [}
Bbug @ NoShardAvailableActionException in ES 0.90.3 on startup #3700
§ enhancement 10 Cpened by richardwillySs a day ago v
[ feature 4
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logstash
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i Capabilities

+ Managing events and logs
+ Collect data

+ Parse data

+ Enrich data

+ Store data (for search and visualize)

2017 Big Data and NoSQL Frameworks
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4 Working structure

'

Managing events and logs

Input
Collect data
Parse data

Filter
Enrich data

Store data (search and visualise) } Ou’[pu’[

2017 Big Data and NoSQL Frameworks



Sen] Architectural view

ﬁ Analysis
N
-
N

. I
‘ v
/ logstash

Monitoring

o ©E

Alerting
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elasticsearch
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sl Capabilities

+ Store schema less data (create a schema for your data)

+ Manipulate your data record by record (use multi-document
APls to o bulk ops)

+ Perform Queries/Filters on your data for insights
+ Use APIs to monitor the deployment site

+ Built-in Full-Text-Search and analysis

+ Auto completion

+ Percolate API

+ Scalability
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Sl Auto Completion

*
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Auto Completion

*

curl -X PUT localhost:9200/hotels/hotel /2

{

"name" : "Hotel Monaco",
"eity" : "Munich",
'"name suggest" : {
"input" : |
"Monaco Munich",
"Hotel Monaco"
1,
"output™”
"weight"

} 1

2017 Big Data and NoSQL Frameworks
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Sl Percolate AP

&

Store the queries in Elastic search
Pass docs as queries
Observe matched queries

2017 Big Data and NoSQL Frameworks



Ssn] Percolate AP

&

As a simple use case:

Assume that you tell the customer that he will be notified when

plane ticket will be available and cheaper.

For this case you should store customer’s criteria about

desired flight.

When you store flight data, match it against saved percolators.

2017 Big Data and NoSQL Frameworks 109



L7
,«’sRTﬂ’TCmE_NQE 2

i Percolate API
Store Query

-XPUT 'localhost:9200/my-index/.percolator/1l' -4 '/{

"query" : {
"match" : {
"message" : "bonsal tree"

curl

} I

Match document

curl -XGET 'localhost:9200/my-index/my-type/ percolate’
-d ! .[
"doc" : {

"message" "A new bonsai tree in the office"

} I

2017 Big Data and NoSQL Frameworks
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S Percolate AP

*
{
"took" : ,
" shards" : {
~ "total" : ,
"successful" ,
"failed"
}.f
"total" : ,
"matches" : [
{
" index" : "my-index",
" id" : "1"
}
]
}
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Snapshot/Restore

*

Shapshot

curl -XPUT ”localhost:QEDDf_snapshotfmy_backupfsnapshot_l?waip_for_pompletion=true"

Restore

curl -XPOST "lﬂcalhost:920Df_snapshatfmy_backupfsnapshot_lf_;estare"

2017 Big Data and NoSQL Frameworks n2
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Distributed and scalable

curl -X PUT localhost:9200/orders -d {
“settings.index number_of shards" : 4

orders “settings.index.number of replicas™ 1

y

curl -X PUT localhost:9200/products -d “{

-

products “settings.index.number_of_shards" : 2

[

] { ] “settings.index number_of replicas™ 0

2017

y

Big Data and NoSQL Frameworks

3



St Distributed and scalable

*

node 1 node 2

B ol
Bl B0

products products

L] _
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*

node 1

orders

& (=
|

products

]

2017

St Distributed and scalable

node 2 node 3

orders orders

&
< ]8
products products

]
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API tour

ol
ARTﬂ“TCwéE_N.CE 2
3

*

Create

» curl -X PUT localhost:9200/books/book/1 -d
{

"title" : "Elasticsearch - The definitive guide",
"authors" : "Clinton Gormley",

"started" : "2013-02-04",

"pages” : 230

o

2017 Big Data and NoSQL Frameworks



API tour

ol
ARTﬂ“TCwéE_N.CE 2
3

*

Update

» curl =X PUT localhost:9200/books/book/1 -d
{

"title" : "Elasticsearch - The definitive guide",
"authors" : [ "Clinton Gormley", "Zachary Tong"],
"started" : "2013-02-04",

"pages” : 230

2017 Big Data and NoSQL Frameworks



a3 API tour

'

Delete

» curl =X DELETE localhost:9200/books/book/1

2017 Big Data and NoSQL Frameworks
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API tour

'

Get

curl -X GET localhost:9200/books/book/1

2017 Big Data and NoSQL Frameworks
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API tour

Search

» curl -X GET localhost:9200/books/ search?g=elasticsearch

{
"took" : 2, "timed out" : false,
" shards" : { "total"™ : 5, "successful" : 5, "failed" : 0 },
"hits" : {
"total" : 1, "max _score" : 0.076713204,
"hits" : [ {
n_indexu . “bﬂﬂkﬁu, "_tYpE" . ”hDDk", “_id“ . ||1uJ
" score" : 0.076713204, " source" : {
"title" : "Elasticsearch — The definitive guide",
"authors" : [ "Clinton Gormley", "Zachary Tong" 1,
"started" : “2013-02-04", “pages" : 230
¥
+
¥
}

s
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API tour
Search Query DSL

» curl —XGET ‘localhost:9200/books/book/_search' -d '{

2017

nqueryu: {
"filtered" : {
nqueryu . {
"match": {
"text" : {
"query" : “To Be Or Not To Be",
"cutoff_frequency" : 0.01
F
5
}
"filter" : {
"range": {
"price": {
"gte": 20.0
"lte": 50.0
F

Big Data and NoSQL Frameworks =
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Kibana view

3 Query Alas
Pmages

o000 ®

00000
TSI o | PODHQ!
(I I T2 X}

Q ZoomOut| Dynamic (12239 & images (1 *o00000

L))

rt por 30m | (40354 hits)

©id (1855) @ br (1557) @ pk (1437) @ g (1207) S DA (1172 & (078 @ jp B53) & mx B78) e mint
2000

fiokd ;. Qtimestamp
froem : "2013.07-24T21:13:04 7422"
10 “2013-07-26121. 1804, 7&XZ"

torms muniat L
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4 Programming language support!

*

+ Java + .Net

+ JavaScript + Lua

+ Perl + Clojure
+ PHP + Erlang

+ Python + Go

+ Ruby + Groovy
+ Scala + Haskell
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4 What is my problem?

*

Data provides value for businesses
| have so much data or | can make some!

So Let’s check what can we do with that data?

2017 Big Data and NoSQL Frameworks



Beed Domain data vs Application data
+ Internal + Log files

m Orders + Metrics

m Products + Monitoring KPIs

... E ..
+ External

m Social media streams

m Emails

m..
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2017

=1 The solution is...

elasticsearch logstash

Big Data and NoSQL Frameworks

kibana
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gl ELK ecosystem
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ssad NO architectural limitation!

*

Logstash Indexer

=
— e
v
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No architectural limitation!

09

m Togsomar
A log documents
'n".a"k
piel 1es ‘lIIIIII

2017

Logstash

Filebeat
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No architectural limitation!

RF ( | I
N w.[.'?"éiﬂiim e == . — §g
. T,g Broker |

& - kafka
© o

Logstash

VAN

)
c
IoT [".ﬂcway w |2 “‘k\-\?
}F" 4 Spar, .iz
= Streaming SPCH' MLIib
Speed Layer Baich Layer

Hmm:i;y

da

Web Query, \ v Aﬂﬂel
Application \

! ) Resy

| " —~— E»

-.,‘l:rg.ua'l'l'.!a'llﬂn '
‘ Serving Layer
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{1 Which technology to choose?

*

We selected just two out of the box! There are a lot more...

But which one is better?
MongoDB or Elastic search?
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sl According to statistics

*

DB-Engines Ranking of Elasticsearch vs. MongoDB

MaongoDE
- Elasticsearch

Jan 2013 Jul 2013 Jan 2014 Jul 2014 Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017 Jul 2017
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According to statistics

*
Rank Score

Jul Jun jui DBMS Database Model Jul Jun Jul
2017 2017 2016 2017 2017 2016
1. 1. 1. Oracle 3 &/ Relational DBMS 1374.88 +23.11 -66.65
2. 2 2. MySQL EJ w/ Relational DBMS 1349.11 +3.80 -14.18
3. 3. 3.  Microsoft SQL Server k3 w/ Relational DBMS 1226.00 +27.03 +33.11
4. 4. A5. PostgreSQL Ed w/ Relational DBMS 369.44 +0.89 +58.28
5 5. 4. MongoDB Ed &/ Document store 332.77 -2.23 +17.77
6. 6. 6. DB2 &2 Relational DBMS 191.25 +3.74 +6.17
7 7. #A8. Microsoft Access Relational DBMS 126.13 -0.42 +1.23
8. 8. 7. Cassandra g Wide column store 124.12 -0.00 6.58
9. 9. #AN10. Redis E3 Key-value store 121.51 +2.63 +13.48
10. #A11. #Av11. Elasticsearch &2 Search engine 115.98 +4.42 +27.36
11. $10. ¥ 9. SQLite Relational DBMS 113.86 -2.84 +5.33
12. 12; 12. Teradata Relational DBMS 78.37 +1.04 +4.43
13. 13. 13. SAP Adaptive Server Relational DBMS 66.91 -0.61 -3.82
14. 14. 14.  Solr Search engine 66.02 +2.41 +1.33
15. 15, 15. HBase Wide column store 63.62 +1.75 +10.48
16. 16. #n18. Splunk Search engine 60.30 +2.78 +13.65
17: 17. ¥ 16. FileMaker Relational DBMS 58.65 +1.57 +7.09
18. 18. #An20. MariaDB &d Relational DBMS 54.36 +1.47 +18.56
19. 19. 19. SAP HANA k2 Relational DBMS 47.94 +0.45 +6.14
20. 20. Y 17. Hive k2 Relational DBMS 46.20 +1.82 1.34
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sl According to statistics

For more detailed Comparison check this link:

https://db-engines.com/en/system/Elasticsearch%3BMongoDB
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https://db-engines.com/en/system/Elasticsearch;MongoDB
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{Why ELK?

*

+ Actually they are totally different solutions:
m MongoDB is a general purpose database
m Elastic search is a distributed text search engine

It’s so simple. Don’t use them in a situation which they aren’t

designed for !!
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{Why ELK?

*

Use mongoDB for your data store but Elastic
search for your high performance and

customizable full-text-search.

Although they have a portion of the other one’s
capabilities, but they are not the perfect choice

for that one!
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{Why ELK?

»
+ The main idea is that we can decide between a huge number
of technologies even when we know the below:
m What is it designed for?
®m What is the main idea behind the technology?
®m What is my problem?
m What are my limitations?

m How can | design the architecture in a way that it solve the
solution?
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4 TITAN - Graph Info

+ Specific benefits of TITAN

m Open-source and support for very large graphs.

W Support for many concurrent transactions and operational graph
processing.

| Support for global analytics and batch graph processing through
the Hadoop framework.

m Support full text search for vertices and edges on large graphs.

m Native support for popular property graph data mode
mExposed by Tinkerpop.
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id TITAN — Graph Info (Cont.)

*

+ Specific benefits of TITAN (Cont.)

m Native support for the graph traversal language, the Gremlin.
m Easy integration with the Gremlin graph server.

m Numerous graph-level configurations provide knobs for tuning
performance.

m Provide an optimized disk representation to allow for efficient use
of storage and speed of access.

N s

(6 @
—

@
) O Gremlin
G=(V,E)
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] TITAN — Graph Info (Cont.)

startTime:1997 | | startTime:2001 startTime:2004 S startTime:1990 startTime:2000
. . startTime:2005 ) )
endTime:2001 endTime:2004 endTime:2005 endTime:2000 endTime:2006

AN \

) N A 7 7 ; ~ ; v 7
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1
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develops [ graph] & since:2011
- develops
skill:5 11
startTime:2004 uses software
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startTime:2007 || startTime:2011 . /
[endTime:20ﬁ ][endTimeQDM ] startTlme.2014J
startTime:1982 | | startTime:2005 .
[end'ﬁme:2005 ] [endTime:ZOOQ J Slaflime:20ed

O~ oS » I
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name:[matthias]

[\ |

N T T
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o) =
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8
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9
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i TITAN - Graph Info (Cont.)

*

+ CAP Theorem : (3 supporting backbends)
m C= Consistency, A= Availability, P= Partitionability

Partitionability

ORACLE
BERKELEY DB
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i TITAN - Graph Info (Cont.)

*

+ Benefits of TITAN with Cassandra:
m Continuously available with no single point of failure.

m No read/write bottlenecks to the graph as there isn’'t master/slave
architecture

m Caching layer ensures that accessed data is available in memory.

m Increase the size of the cache by adding more machines to the
cluster.

Addressing Performance
Issues in Titan+Cassandra

—
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saead TITAN - Graph Info (Cont.)

+ Benefits of TITAN with HBase:

| Tight integration with the Hadoop ecosystem.
m Native support for strong consistency.
m Convenient base classes for Hadoop Map-Reduce job with HBase

i

. ’ -
- - .
( T — —— 4
b 3 "
AP RAC .
-

il

HEASE
R
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i Big Data in the Real World

+ Social Network Analysis

+ Climate data, Large scale health care

+ Complex Image Processing

+ Personalization ( Facebook, Telegram, ....)

+ Advertising, Mobile Telecommunication Networks (i.e., 5G),
+ E-commerce and E- Banking Applications

-

>

.

\
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4 Big Data in the Real world (Cont.)

*

+ Banking Systems; Big Data and Deep Learning
m Banknote Authentication and Forgery Detection
m Financial Fraud Detection
m Bank Embezzlement & Money Laundering
m Boost e-commerce Sales
m Losing From Disgruntled Customers
m Loan Approval Prediction
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St Big Data in the real world (Cont.)

#+ Deep Learning Algorithm Transcribes House Numbers (Google)

r .”
’
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Big Data in the real world (Cont.)

+ Car Classification using Deep Learning Approach

*

2017 Big Data and NoSQL Frameworks 150



Sl Contact Info

*

+ Mehdi Habibzadeh (PhD in Computer Science)
m Telephone and Telegram :
m+98 912 326 7046
m Emall
mNimahm@gmail.com |
+ Hossein Shemshadi ( MSc in IT)
H Telephone and Telegram :

m+98 9307513096....
B@HosseinShemshadi

m Emall
mHossein.Shemshadi@gmail.com
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