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DBMS

Benetfits of Relational databases:

Designed for all purposes

ACID

Strong consistancy, concurrency, recovery
Mathematical background

Standard Query language (SQL)

Lots of tools to use with i.e: Reporting services, entity frameworks, ...




SQL Databases
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SQL Databases

dog

id: integer

name: varchar

mood: varchar

birthdate: date

color: enum

name
12 Stella
13 Wimma
9 Ninja

bark

id: integer

dog_id: integer

bark: text

comment

id: integer

bark id: integer

dog id: integer

comment: lext

birth_date
2007-04-01
NULL
NULL
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Why NoSQL?

Distributed Computing

Era of Distributed
Computing

Relational databases were not built for distributed applications.
Because...

* Joins are expensive 6 |a @

* Hard to scale horizontally C O j
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Why NoSQL?

And....

Era of Distributed
Computing

It's weakin:
* Speed (performance)

* High availability

 Partition tolerance
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Why NoSQL?
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What is NoSQL?

A No SQL database provides a mechanism for storage and
retrieval of data that employs less constrained consistency
models than traditional relational database.

No SQL systems are also referred to as "NotonlySQL® to

emphasize that they do in fact allow SQL-like query languages
to be used




NoSQL avoids:
» Overhead of ACID transactions

» Complexity of SQL query

» Burden of up-front schema design

» DBA presence

» Transactions (It should be handled at
application layer)

Provides:
» Easy and frequent changes to DB

» Fast development
» Large data volumes(eg.Google)
» Schema less

What is NoSQL?
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What is NoSQL?
When and when not to use it?

WHEN / WHY ?
When traditional RDBMS model is too restrictive (flexible schema)
When ACID support is not "really” needed
Object-to-Relational (O/R) impedance
Because RDBMS is neither distributed nor scalable by nature
Logging data from distributed sources
Storing Events / temporal data
Temporary Data (Shopping Carts / Wish lists / Session Data)
Data which requires flexible schema
Polyglot Persistence i.e. best data store depending on nature of data.

WHEN NOT ?
Financial Data
Data requiring strict ACID compliance
Business Critical Data




Who uses NoSQL?
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Whatis Schemaless?

In relational Databases:

»You can’t add a record which does not fit the schema

»You need to add NULLs to unused items in a row

»\We should consider the datatypes. i.e : you can’t add a stirng
to an interger field

»You can’t add multiple items in a field (You should create

another table: primary-key, foreign key, joins, normalization, ...
11)




What is Schemaless Datamodel?

In NoSQL Databases:

» There is no schema to consider Relational Model

TABLE 1 TABLE 2
. TABLE 3 —
. int KEY1 int KEY2
»There is no unused cell e it | it L e
Oo a ue r—\-‘--"i KEYl KEY2 — ‘. s r'ng a Ue
double Value | string Value

» There is no datatype (implicit)

» Most of considerations are done in application layer Document Model
Collection ("Things")
»We gather all items in an aggregate (document) —" )

{" id" : "13434",
"valuel:" "sfsd"

"value2: "sfsd"

\ "Items" : [{"_id" : "3fef2",
"t2value” : "abcd"




NoSQL Types

NoSQL databases are classified in four major datamodels:

SQL Databases Non-SQL Databases
eKey-value |
\
eDocument \ Key-Value  Column-Family
| R
e Column family \ IJ
eGraph )
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NoSQL Types

NoSQL databases are classified in four major datamodels

Type Example
eKey-value

eDocument

& i

Key-Value Store . .ﬁ rl q k

redis

eColumn family | ¥ .
‘Wide Column Store (r‘D.

eGraph

HBASE cassandra |
Document Store ‘ =
mongoDB CouchDB

Graph Store

< Neo4] InfiniteGraph

The Distributed Graph Database

T . ..
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NoSQL Types

Key Value Store
Simplest NOSQL databases

»The main idea is the use of a hash table

_ 1 Make: Nissan
» Access data (values) by strings called keys Model: Pathfinder
> Data has no required format data may have any format S:;‘:;‘;g‘;e”
» Data model: (key, value) pairs 2 i iEen
» Basic Operations: Model: Pathfinder

Color: Blue
Insert(key,value), Color: Green
Fetch(key), :ear.zolos' .
:Aut

Update(key), ransmission: Auto
Delete(key)




NoSQL Types

Column family

The column is lowest/smallest instance of data.

>t is a tuple that contains a name, a value and a smallfdress soner -
timestamp

bob@example.com

male 35
1465676582 1465676582 1465676582
emailAddress gender
Britney brit@example.com female
1465676432 1465676432
Row-ariented
ID Name | Grade | GPA
emailAddress coun hairCalor
001 John Senior 4.00 try
tori@example.com Sweaden Blue
002 Karen |Freshmanf 367 Tori pl
003 Eill Junior 333 1435636158 1435636158 1465633654
Column-oriented
Senior
Freshman
Junior




Graph Store

Based on Graph Theory.

» Scale vertically, no clustering.

»You can use graph algorithms easily

» Transactions

4 = mood | M—m—*ﬁ e | had to wear stupid...

2007-04-01

bmh date

comment_83

—

NoSQL Types

You look so Cute




NoSQL Types

Document store

Pair each key with complex data structure known
as data structure.

e|ndexes are done via B-Trees.

eDocuments can contain many different key-value
pairs, or key-array pairs, or even nested (

type: "“Dog”,

dOcumentS. name: “Stella”,

mood: “Happy”,
birthdate: 2007-04-01
}

“document”

name birth_date color
12 Stella 2007-04-01 NULL
13 Wimma NULL black
9 Ninja NULL NULL
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