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IPTV

e SAaS :

Software as a Service
e Paas :

Platform as a Service
elaasS:

Infrastructure as a Service
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Delivery Models

Essential
Characteristics

Foundational
Elements/Enablers

Cloud Computing Stack

Software As a
Service(SaaS)

Platform As a
Service(SaaS)

Infrastructure As a
Service(SaaS)

- Y,
( )
On-demand self-service

Ubiquitous Network Access Rapid elasticity
(5 1 55—
Location Independent Resource Pooling Measured service
\ /
e N
Virtualization Distributed Computing Autonomic System
Grid Technology Broadband Networks Web 2.0
Service Oriented Free and Open Source Web Application
Architectures Software Frameworks
Browser as a Platform Service Level Agreements Utility Computing
\. y,

(Source: Working Definition of Cloud Computing from National Institute of Technology)
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MH Zhabst « KVM, Xen, VirtualBox, Libvirt
J2EE 3tier « Apache Web, Tomcat, JBoss, MySQL, PostgreSQL
p N
© 70} Framework « Spring, Struts, IBatis, Hibenate &
Provisioning « OpenNebula, RHEV, OVirt
St AEE|X] « Hadoop DFS, MogileFS, GridFS, GlusterFS
-0 AN EHZE 2| « Hadoop MapReduce, openMPI, Hive, ZooKeeper
9=4I__Ir+l_|§>| = A} DB * Neptune, MongoDB, Cassandra, GreenPlum,
== MemcacheD
HO|E Oro|d =2 (=3  «Wecka, RapidMiner, Mahout
DLIEHE « Ganglia, Zenos, Chukwa, Hyperic
S2{AH = :
3| 2laA AAE=Y « Spring Batch, ZooKeeper, Condor

O ALK 7

« Qpid, ActiveMQ




Open Source

™

open source

Grid Computing/Utility Computing

—— -—

Web Evolution

Virtualisation




Hadoop - (12 SAHI0IEH HZE ¥ X2] A|AE! (Big Data + Analytics)

E Google "

Apache
a®a
Commodity More Scalable than a Methods Developed Open Source:
Hardware Database/ RDBMS

by Google Apache 2.0 Licensed

(MapReduce/ Hbase/ HDFS)

HEF HIOIH HE =0t

* Existing Databases: Product catalogs, Historical sales data, Trans
* User Data: Web logs, Clicks on website, Pictures, Videos, etc
» Systems reporting status every second




Business
intelligence apps
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Interactive
database

Data export | OLAP load
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Business
intelligence apps

Interactive
database

N[
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Recommendations , etc...

* Total Data Volume : 100’s TB
» High End Servers
« Licensing + Annual Maintenance

« Total Data Volume : 10’s PB
« Commodity/ Utility Hardware
* Free Software + Support

(Source : http://www.cloudera.com)
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Amazon EC2 Platform

-S2AHI0M HEHEQ SAHE, JHAoIOd MHIA HIS
- 200295 E AWS[Amazon Web ServicelE MI3018A] X£)] E2ILE MUIA M3
- 200695 H SECE 2EE JIHES =28t EC2 (Elastic Compute Cloud)2t

S3 (Simple Storage Servicel MHIA XIS

Data as a Service People as as Service
E-Comr:nerce HI51-:0-rICEI| Mechanical Turk
Service Pricing
Search as a Service S3
Alexa Web Alexa Top Alexa Site Alexa Web $0.15 per
Info. Service Sites Thumbnail Search Platform GB-Month
Infrastructure as a Service EC2
Simple Queue Simple S_torage Elastic Comput Simple DB w?j $0.10 per
Service Service Cloud S
Instance-Hour
Cloud Infrastructure .
\  SimpleDB
[Amazon EAHS 1 X] N $1.50 per
o GB-Month
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Google App Engine

« 21714F AMHIA AJZHIM SW MHIA AR 2 XIE OIS MALTCIO g A|ROC =2 2HAL
- 200840fl 45921 App Engine2 1= SAE &0 B OS2AI0IMS KIeSH IHEE
= Q== Ol= PaasS (Platform as a ServicelE HI&

EE--- B33
Web-based

Admin Console Service APIs
:.. - u ’ ‘Account‘ ‘ Image ‘ ‘ Mail ‘ ‘ URL Fetch ‘
' 1 T .,,.JI‘...uhw.JJ'J'I*""ll'l’r"'r"'|"- ‘ Datastore ‘ ‘ Memcache ‘
e Aeyae
e
Memcache: 224 H| 2 2| 7§ A|

App Engine SDK

- N\ N Bigtable: &4 0| O] E{H|O]| A
[Web Server‘ l Uploader ‘
. . < ( _ )
‘ API local version ‘ oac GFS: 'Etl- T AT
" s = — .
" Python Framework ‘ - . ' y i ¥ ‘.. /

- UEU ﬁUUﬁ

JHgr Ol E A.%

EEN Commodity A{H{ 22{AE] ) | [Google App Engine Z3HE 1 X]
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DataMining
Eramework
DPistributed DB
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Cloud APIs
MapReduce

Development
Framework

Clatel Sitarzielsi(lztelaco)

JZEESEEr

Cloud Computing OI71&}A (SK C&C)
Haraware
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/ Power generation
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http://upload.wikimedia.org/wikipedia/en/8/8a/Hadoop-logo.jpg
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Power Generator & Transmitter

GPS (Log, t)

_________ R

High-Voltage
Electrical Source

===="

PMU data

« Timestamp (+Location)

Digital Data
* PMU : Phasor Measurement Unit

* FDR : Freq. Disturbance Recorder

*V (mag, angle): A(+), BI(-—),- 8(5)-,0775-56-'5 ---------- )
«/ (mag, angle): A(+), B(-), C(0) phases
«Freq.
~df/dt
*Digitals: 1 or 2
«Status Flags
FDR data
GPS data Disturbance Info (floats)

Power Data Collection & Check Power Data Storage & Processing

Input Generator

Time-sorter
Compensator

For delayed /missing-data

Cloud End

Receiver User

Data Cloud

Data Analyzer.

Oscill. Monitor
Ave / St. Dev.

FFT-Analysis
Algorithms

Input Format
Handler

Archiving Server.

Standard Units
Ercodns orime
ncodings Cloud Storage ! Algorithms
Uploader

Data Visualizer

Standard Phasor data Protocol
(JEEE C37.118-2005)

* FFT Analyses Algorithms

: Noise Reduction Analysis

: Real Signal Detection Analysis
* Power-grid Anomalies Detection Algorithms
* Rendering for Visualization Algorithms
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End User

D ESIH

. OI0IE =8 X ™S
: = GPS GIOIE{(AIZE ¢ HX| E) EE
- Jl=E
JI1ZE M HIOIE{0ll THSH Big X M

s MANZUHSZHOE SIS , mea N -

- DlpysEmzgoEEye o C OIS INH S IS Petabites

: = 2138 ¥ Cloud Data & Jl& . HIOIE SHEA St oot [}E =RHJIS
(Ll Z2E3 1)) | 2 9ot (15 2

o

HEF M HIOIEQ AFHH =UHEE8AHARB JIE S

ot ol

[—|
=

17

I
S,Is(’,%&c:



OpenPDC Collector 7| 2

Physical environment

NO

Devicel

Logical Environment

Input Adaptor

Action Adaptor

Output Adaptor

Visualization

&
k Monitoring

N
T

—

Service
-

Service
-

OpenPDC

18




OpenPDC
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Data Agent

Nephee Framework
(with OpenPDC)

OpenPDC Legacy

\ 4
Hadoop /
HDFS o
9

1



c/nephee

Input Data
(PMU) Simulator

PMU1
PMU2
PMU3

PMU4
PMU5S
PMU6

Input Data
Collector

OpenPDC Collector

Input | Action | Output
Adaptor | Adaptor | Adaptor

Collector
DEYE] (Time-
Agent NS
Nelailyle);

Cloud Storage

Meta Data handler

Data Analysis
& Mining

Algorithms

Power Grid Time-Series
Algorithms | Data Mining

Statistics Search
Algorithms Algorithms

Distributed Computing

Map & Reduce
Framework

Distributed DB

Database
Cassandra MySQL

Mongo DB
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v' Management tool
v’ Easy expansion of adapters
v’ Distributed data gathering

OpenPDC

v Quality management
v Wide-area, real-time monitoring
v' Error-detection and operation

p

v aAlZH OI0IH MY X EH

v AMHIE HI0IH 23

v Collaboration with various time-series data

v Localization of OpenPDC

[01E] X&
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Cloud Storage
(Hadoop)
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