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® local
DAS (Direct Attached Storage)
Server
SAS
SCSI
® Network

NAS (Network Attached Storage)
SAN (Storage Area Network)
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NAS vs. SAN Storage

STORAGE AREA NETWORK

= Shared storage over
dedicated network

NETWORK-ATTACHED STORAGE

= Shared storage over shared
network

sFile system

sEasier management

=Block storage
=Fast, but expensive
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Relational

Non Relational

key/value
Column Oriented

Document Store
Graph base
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Daryad, Map Reduce, All-Paire, Pregel, MPI
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SAQL & NOSQL history

Oracle
Exadata
Greenplum
Oracle Teradata
ITB i -
Aster Explosion
Netezza Data of DW’s
Codd’s Relational 1977: IBM’s DB2 q TR
Model System R Postgres Sy;:Qase Parallel
Edition

1970 1980 1990

MapReduce
Paper Term
BigTable Dynamo Big Three:
Paper Paper CouchDB
MongoDB
HBase
Hadoop (many more
smaller)
First Round of object Databases truetuved
W‘--'
Database Wars Challenge S e

e Lo yele o0 sluls (2350l 090

,_,,
@
®

Q
=
Q
=




o edb| ela SSb cld 6490

oo JI-eyepbiqr

1AL — 1330 1240 — Yoo

&l alyl, Sledlbl gla Sl el ledlbl gy Sl
(OLTP) (OLAP)

LNoSQL ) J& Cumia

e Loyl i j0 Lslols 550 090

:welbo|a)

)
Q
=¥
Q
@)
>
QO
S
-
@




Relational Databases

« Relational databases have been around for 40+ years
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and will always have a place in technology. There are

many situations where a relational database is the
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best choice

« NoSQL databases are NOT going to replace
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relational databases in all areas
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« Better For Complex Data Select

« Better Support
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» Better For “Relational” or “Object
Orientated” Data

 Been Around Longer
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« Better Data Analytics
* Full support ACID
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Handles Big Data Much Better Than RDBMS
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Cheaper Hardware & Software

Easier Scaling (Scale-Out)
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Much More Flexible (Relatively Schema-Free)

Map and Reduce Capability
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Scale-Up vs. Scale-Out

Scale-Up Architecture (Relational) — Storage is confined
to a single form-factor which needs more resources to scale

(CPU, Memory, etc) to a single node.

Scale-Out Architecture (NoSQL) - The total amount of
disk space can be easily expanded as needed. When a
storage array reaches it's max, another will pick it up where
the last left off. This makes scaling significantly easier and

less expensive.
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SQL Queries can take a

huge amount of time with

large data volume

Data can be inconsisten

Require expensive
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Both Have Their Places

 Basically, it comes down to what type of
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application or data structure you need.

 NoSQL databases are better with handling
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huge amounts of data with easy scaling

 Relational databases are better with more
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complex data and queries.




When choosing a system/database for your

projects or company, there are many things to
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factor in...

«  Complexity
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* Human Resource
 Budget
« Security & Safety

« Maintenance
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« HardWare
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Transactions
areallor
nothing
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Consistency:

Onlyvalid data
is saved
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Isolation:
Transactions
do not affect

each other

Durability:

Written data
will notbe log
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ACID
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P Theorem with ACID and BASE Visualized

Partition :
Tolerance BASEwith

~ eventual consistency

ACIDwith
eventual availability
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Small data sets can be both
consistent and available
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MicroStrategy’s View of the 3 V's + Value

VOLUME

+ Petabytes generated
by a surveillance
camera

* Thousands of call
records per second

Large Scale of Data
ranging in petabytes
or more
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VARIETY

Social Media
Clickstream data
Web logs
Machine data

Structured, Semi-
structured and
Unstructured
Data
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VELOCITY

Data in Motion
Time sensitive
streaming data

Data in Motion
Time sensitive
streaming data

VALUE

How fast/best the
data can be analyzed
and acted upon to
provide business
VALUE?
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