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Ecology Grid : 2002~2008
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Hnowledge Innavation MNational Grid

ECOGRID

Ecogrid project is a joint effort among National Center for High-Performance Computing (NCHC), Taiwan Ecological Research Network (TERN) and
Taiwan Forestry Research Institute (TFRI).

Using state-of-the-art grid technology, scientists at NCHC established a cyberinfrastructure for ecological research, the Ecogrid, which integrates
geographically distributed sensors, computing power, and storage resources into a uniform and secure platform. Ecologists can conduct researches
on this platform, including data acquisition, data analysis, and data sharing. The real time intervention capability of the Ecogrid system allows
researchers to carry out interactive/control experiments that have been impossible until now.

Global Lake Observatories Network

With the support from PRAGMA, Ecogrid is now extended to international. By the cooperation with scientists from Center for Limnology of
University of Wisconsin, San Diego Supercomputing Center (SD5C), and Center for Biodiversity of Academia Sinica, we deployed a lake observatories
network connected LTER Trout Lake station in Wisconsin and TERN Yuan Yang Lake Station in Taiwan in April 2004. Through the ubiquitous web
interface, scientists can easily access and compare data from both research stations in near real-time. The pioneer network was used as an example

to call for broader partnership when scientists gathered at Scripp Institute of Oceanography in March, 2005 to discuss next move upon the global
network.

Underwater Reef Monitoring

Coral reefs are precious because they are the most biologically diverse and productive marine ecosystems on earth. In addition, revenue from
tourists attracted to the beauty of coral reefs can be a significant source of income for human communities in these areas. Because of the important
ecological and economic roles coral reef communities fulfill, resources are pulling in to study the stresses and dangers to the reefs.

With the funding from Taipower, NCHC Ecogrid team worked together with Research for Biodiversity Center, Academic Sinica implemented an
underwater reef monitoring system. The system composed with 9 cameras, located at 3 sites, lively streaming bioactivities undergoing in reef
communities to marine scientists' desktoo.

http://ecogrid.nchc.org.tw 1
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Internet of Things
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brushing habits track your location any other device

with your dentist @
Alarm Clock: Refrigerator: VolP phone: Printer: Microwave:
Remote programs, RFID tags reorders Automatic updates, Automatically Automatically sets
custom tones, turns groceries as integration and reorders toner and cook cycle with
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Coffee Maker: Oven: Oven HWVAC: Controls Building Security: Television:
Custom setting for settings from temperature & Security cameras Immediate “one-click”
each coffee type, computer or phone lights for maximum interact with facial ordering of products
starts when alarm if running late efficiency recognition database seen on commercials
goes off ® ® ®

Smart Scale: Cell Phone: Vending: Exercise Equipment:

Measures and Secure performs Automatically Recognizes individual

sends weight info for identification & reorders supplies user and tracks

progress tracking verification for before it's empty workout schedule

payments

Figure 3. The Internet of Things

Source: “Attacks on Mobile and Embedded Systems: Current Trends® by Mocana 59
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What is Cloud Computing ?
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Paradigm Shift of Cloud Business Model !!

PC / Server —
Hosting / Colocation —
Amazon EC2 / S3
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Office 2007 —
Google Docs / Office 365
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Outlook — Webmail — PC / Server —
Mail Web Apps — NB / Tablet —
Mail Mobile Apps Pad / Mobile
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Natlonal Definition of Cloud Computing
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4 Deployment Models of Cloud Computing

Dynamic Resource Provisioning
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3 Service Models of Cloud Computing
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Key Driving Forces of Cloud Computing
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Three Key Technologies !!
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- Moore's Law
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— Nielsen's Law of Internet Bandwidth
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- Kryder's Law
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Data Explosion!!

Information Created, Captured and Replicated

Information Versus Available Storage

1.000,000 /
800,000 — _g |nformation /
—=— Available Storage

6-Fold Growth
in Four Years
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500,000 2005 2010
/ 1871 Frahytes 988 Txatytes

400,000 //.{/r

300,000

200,000 / 2007 & » IDC g %
100,000 2010 # g =~ & ]
o  wE | G 2009 2010 (48 #2006 # )

Petabytes

2006 161 EB
2010 988 EB ( #g:#l )

d1 & : The Expanding Digital Universe,

A Forecast of Worldwide Information Growth Through 2010,

March 2007, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
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2010 1227 EB (1.2 ZB)
B : 2011 1773 EB (3gl)

2011 1800 EB (1.8 ZB)
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(1.8 trillion gigabytes) of information
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41 & : Extracting Value from Chaos,
June 2011, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/about/news/idc-emc-digital-universe-2011-infographic.pdf
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Paradigm Shift in Architecture = NARLabs
from Computing Center to Data Center
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High Density Server | Commodity Hardware
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5% A Rk Distributed File System
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Computing Center Data Center
Move Data Sc'gl'ggi'”t Move Compute
To Compute ! To Data
Message Passing Share Noting
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Cloud Computing
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O F A Software Orchestrated Flash Array

H Fast IOPS and High Capacity Flash Storage Appliance using
ome
Only Industry Standard Hardware

M SOFA is a revolutionary flash storage management software technology that

Hardware Reference transforms standard x86 servers and solid state disks (SSD) into enterprise-class

Design flash-based iSCSI storage servers with both large capacity and high I0PS.
Performance
Demo

News

Company
Contact US

For more information
Email :yf.juan@itri.org.tw

ITRI CCMA SOFA storage server

http://ssd.cloud.itri.org.tw/ , http://www.youtube.com/watch?v=-sAvapcrzKl 46
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Life of Big Data
From Internet of Things to Mobile Computing

Paradigm Shift of Cloud Computing

from Computing Center to Data Center

Evolution of Big Data Software Stacks
for Next Generation Data Center

Roles of ****** in Big Data Supply Chain

Conclusion
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5 Stage of Big Data Life Cycle

Public Data Hub
Sensor d ;___l: TH P Data as a Service ;"'J
Network z—;; 32 A B FS B 5 ;{,..

Map Reduce

Storage

FEHE s3uyl Jo1aulRu]
S/ sewy  unndwod pnop -

Big Data /1 Mobile Computlng
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Current Status of Big Data .....

Big data is like teenage sex:

everyone talks about it,

nobody really knows how to do it,
everyone thinks everyone else is doing it,
so everyone claims they are doing it ..

— Dan Ariely, Professor at Duke University
and Professor at Center for Advanced Hindsight

“ Dan Ariely - 92,283 {HiB#i#
AN 1F6H 8:02 - »IBHE

Big data is like teenage sex: everyone talks about it, nobody really knows how to

do it, everyone thinks everyone else is doing it, so everyone claims they are doing
49
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What is Big Data?!

e EAZAR B R R A — AR R~ B I gL R 3T
E—THER DN ET TB ZHPB 89 FH -
'‘Big Data' = few dozen TeraBytes to PetaBytes in single data set.

Definition [edit]

Big data is a term applied to data sets whose size is beyond the ability of commonly used software tools to capture,
manage, and process the data within a tolerable elapsed time. Big data sizes are a constantly moving target
currently ranging from a few dozen terabytes to many petabytes of data in a single data set.

In a 2001 research reportm] and related conference presentations, then META Group (now Gartner) analyst, Doug
Laney, defined data growth challenges (and opportunities) as being three-dimensional, i.e. increasing volume
(amount of data), velocity (speed of data infout), and variety (range of data types, sources). Gartner continues to use

this model for describing big data.!'

I B http://en. wikipedia. org/wiki/Big data

—
A .
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E g Fflaz < P NARLabs
Challenges - 3 Vs of Big Data

> s \=4 [1] Laney, Douglas. "3D Data Management: Controlling
VOI u me (/E/]: 7}:‘1’ ﬁi —g Data Volume, Velocity and Variety" (6 February 2001)
[2] Gartner Says Solving 'Big Data' Challenge Involves

(amount of data)

More Than Just Managing Volumes of Data, June 2011

- EB Structured
” #ARAL B AL
Batch ( #tR4E %)
pE Semi-structured
F LB A
Unstructured Realtime ( Br 8§ & 4t)
4 HEAY, 5
3]5 ~a#%4b 7H' ’ | TB
Variety ## %tk Velocity ##H3m £
(data types, sources) (speed of data in/out)

EEAAONRKENLMEE THE] ~ DBEs] £ T55ME]


http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://www.gartner.com/it/page.jsp?id=1731916
http://www.gartner.com/it/page.jsp?id=1731916
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Knowledge is from the PAST, Wisdom is for the FUTURE.

——

”F‘\ 7}"" % A 74'\

¥ ¥ DECISIONS FUTURE

R LR change, WHAT ACTION?

A N4 ) { i ti

},_\‘ IFB L ‘g g ,[, g:’v%n purpose, reveals direction

ecomes | |

R E e 9 WISDOM WHAT IS BEST?

N A . understanding, integrated, reveals principles
RSN > actioneble
B;’b S | I-B—l— }"F]L ? g:'\fn insight,
. . ecomes
SN N LY KNOWLEDGE PAST

| contextual, synthesized, WHY?

learning reveals

It does not matter how big is given meaning, patterns

your data. The goal is to becomes -
create VALUE within ~ INFORMATION WHAT?
reasonable time period and | useful, organized, structured reves ‘;
total cost of ownership.  given context, relationships
becomes
LIATAN
http://www.pursuantgroup.com/blog/tag/dikw-model/
52
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The SMAQ stack for blg data

E ¥ T AL iy 7@# NARLabs

%\j\/f@m/-’% P‘}—m4ouf"’fr%ﬁ'
You will need a big data stack called
SMAQ ( Storage, MapReduce and Query )

LAMP is for Web Services.

' '
Query
Map Reduce
LAMP
Linux Apache MySGL  PHP,Perl,Python b ,l

%+ %k ¢ The SMAQ stack for big data > Edd Dumbill - 22 September 2010 -
http://radar. oreilly. com/2010/09/the-smaq-stack-for-big-data. html
B %R © http://smashingweb. geb. org/wp-content/uploads/2011/10/apache-php—mysql-ubuntu. png
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NARLabs
PAST: Big Data at Rest

Can gigabytes predict
the next Lady Gaga?

fakebook

By Stacey Higginbotham

Want to know how playing on Jimmy
Kimmel Live will boost the sales of an
artist’s album? Or how about figuring out
where fans go to find artists after they hit the evening news? What about the effect
Whitney Houston’s death had on her YouTube and Vevo plays? They shot up 4,525

percent, by the way. http://nextbigsound.com/

How big data can curb
the world’s energy
consumption

http://www.openpdc.com/

One hospital’s

Source: 10 ways big data changes everything, 7
http://gigaom.com/2012/03/11/10-ways-big-data-is-changing-everything embrace Ofbfg dﬂt@ 56
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TN~ — r’

oncept : Data Locality
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Processing Time of Batch Jobs

....................................................................................................................

- C Tiem
FAFFES ; Scheduler
User Program | (T2)

| gﬁﬁ% i v (GEEfAR)
' Unstructure #fTasik ! EHER BERCTEE BHREE
 Data Source Storage i Computer SQL Database ¥ Event Handling
A« Diskd —+——» RAM1 — CPU1 \
7§1\,}%“ﬁ Disk 2 . » RAM2 | » CPU2 m} v DB Disk 1
© . 4 Disk3 —+—» RAM3 —— CPU3 - \vﬂ DB Disk 2

C -
D .~ 4 Disk4 ——}}—+ RAM4 - cPU4 — .} DB Disk 3 /%
E‘_,./ g 7.{ Disk 5 _;E_' RAM 5 }—’{ CPU 5 ,/J-/ g I :

FATRA TEHEE TEHER FITRA FAHEE

Parallel Write Local Read Computing Parallel Write Event Trigger
(T1) (T3) (T4) (T3) (T6)
R REIRE BRI e sl st
Phase 1 ; Data Collection Phase 2 ; Data Processing Phase 3 ; Event Handling
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NOW: Big Data in Motion

= = m St

(L"144ﬂ5) el
[ £ 7 ] Trading Robot L Ap] b 4 :e ,.
== 1.09 Disaster Prevention
b G Tsunami Forecast

== 014 [ra] pirmriEaLy - &
- 76 Realtlme Data Center Power Usage
i and related notifications
60

http://www.newmobilelife.com/2013/04/21/facebook-pue-real-time-charts/
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Data in Motion — In-Memory Processing

Volume
+ EB Structured
Batch
HBase / Drill
" g Spark / Impala
///////,////’// Re a I ti m e
Unstructured
N . TB

Variety Velocity




Google = jiF i Vs NARLabs
Apache &% %

Big Query Dremel Apache Drill
(JSON, SQL-like) (2010) (2012)
Incremental Index Update Percolator
(Caffeine) (2010)
Pregel Apache Giraph
Graph Database (2009) (2011)
- ™y
a BigTable Apache HBase
e (2006) (2007)
MapReduce Hadoop MapReduce
MEI]:'.I Reduce (2004) (2006)
Google File System HDFS
Hiomge (2003) (2006)
'\'—"I 62
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NoSQL vs NewSQL

EAREE Pt R T EER  NARLabs

_ / Relational \
ﬁn_mhﬂu“al Aﬂﬂl}‘ti'ﬂ Mapr F:'-l':'.-l":"ll._i"'ll Metezza ParAccel 35SAP Sybase H:h

Piccole  Hadoop Teradata EMC Calpont  IBM Inanpl'lem
Dryad Seisk  Hadapt Aster Data Greenplum  ViectorWise HP Vertica
Operational k Orade IMBDB2 SQL Server lustOne
InterSystems Frogress : -
Objectivity Document MarkLogic MySQL Ingres PestgreSQL
Versant Lotus Motes McObject SAP Sybase ASE Enterprise[8
ﬁﬂnsﬁl CouchDB \EI /'ﬁEWSQ‘L Fendlerocket mm\
K M::f;f; ‘as-a-Service'||| Amazon RDS MySQL Cluster
Value Claudant  App Engine SQL Azure  Clustrix
Couchbase Datastore Database.com Dnzzlfﬁenlm
Riak
A Pl "‘B 2 SimpieDB | Xeround  FathomDB s
Membrain || Big tables -
d,_? Schooner MySQL CodeFutures
Violdemort Hypertabie Tokutek ScaleBase  MNimbusDB8
BerkeleyDB S Contiruent VDB
Translattice
K Data SPRAIM

Cache

Data Grid/Cache Termctin Clonoaces’ Ormcle Cohessnce P
IBM eXtreme Scale  GridGain ScaleCut Wrmwane GemFire InfiniSpan ClowdTran
http://www.infog.com/news/2011/04/newsq| 63
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In-Memory Processing =:% & p ¥ NARLabs
HBase = o

ST ERE
NoSQL Database

____________________________________________________________________________________________

RFER
sEHEAY, User Program
 ENEE
i Structured ! —L
' Data Source L ~_
o I Bami L. CPU1 | : S IE
LF“\ ¥ ,Jmﬁ===ﬂ=_uh' _ o Event Handling
4 ~—» Disk1 | D
) S — W epuo M |
Bl /% RAM2 == *‘f&' |
N\ T~ Disk2 | |
SN - | b
gi‘\/< T Disk3 | |
D/ Y RAM4 b= CPU4 -
A > Disk4
A N .y cepus | -
£/ 4 RAMS ==-o7 CPUS

| ~——+ Disk5 |
SEATHRER TEMEHEE RASIRIE

Parallel Cache Event Trigger Local Write
(t1) (12) (t3)
BRI AR B ISR TR ER
Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling
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Streammg Data Collection , Data Cleaning

Batch

//
Unstructured

Volume
- EB
PB <
e
//
//
/// .
e . TB

Variety

Message Queue
Storm / Kafka

~Structured

Realtime

Velocity

65

65



Twitter Storm NARLabs
+ Apache Kafka

1 | Flexible 2 Data failover 3 | Real-time, feult-tolerant, 4 Guaranteed
data input snapshots scalable, in-stream processing data delivery
N
v
HTTP coeeeeeeened e B - APPLICATION
LOGS =ssmsmmnss {}
_____ > B NosaL
(74 DATABASE
i o
Z =
DATA PARTNERS - [ Q =
7 =
2 =
- . B - B BT S —) S A HADOOP
BATCH UPLOAD ~+---onnnns {} o
CUSTOM
CONNECTORS 7777777 ﬁ ----- é ........... ROCBMS

http://blog.infochimps.com/2012/10/30/next-gen-real-time-streaming-storm-kafka-integration/ -


http://blog.infochimps.com/2012/10/30/next-gen-real-time-streaming-storm-kafka-integration/
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Lambda Archltecture for Big Data after 2013

New data
HBase [ stream ]

Storm

g
B
L
5 2
2} =
[ E
A 3
i
ElephantDB
= Or
Voldemort

Source: Lambda Architecture, 8. March 2013

http://www.ymc.ch/en/lambda-architecture-part-1
67
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Future: Big Data Security

Perishabili Fideli
ersalty elity gr’??ﬁ g;ufrugﬁ%;m@ _____

* Qualification and Assurance ¥R w4 Tweeter

. N e nr £
DA FTL R

Linking

Validation

B 3% > £ B PRISM 33

Classification Contracts (rEVHEREF 4.0)

| AL Fed
 Access Enablement and Control | ERdein Bk APT 2
BigData * - A ¥z >4 ?
arm— —
Technology PRrasive Use 45 % RN ALE ERA |
Velocity Volume
: ; B A 1
HE B Source: Gartner (March 2011), 'Big
* Quantification Data’ Is Only the Beginning of
4 Extreme Information Management,
— April 2011,

Variety Complexity http://www.gartner.com/id=1622715
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Future:
Better Hadoop Ecosystem
@ _ Workflow % Support
el @ 224 103 [0,0%Z i} E| m S More High
. m ZAVROS Level
E 9 Interfaces &
High Level L
Unstructured Interfaces o
Data “;* amazon
el {a Engine + Logic
chukua ﬁﬂ“ﬁngcﬁg;uj
MapREtiuEe
| g File system
--."-ﬂ"ﬁ“".ﬁ"HI ‘ﬁ s
TP ] had@m -
& F;BFS e .
'ﬂ' S‘t_r{;ctured e Monitor/manage
ey 4§} Hadoop ecosystem
== hiho @ OLTP

RDBMS .
| B0 HI .B..,l QE

Sqoop

http://rationalintelligence.com/wp_log/?p=104 69
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Evolution of

Apache Hadoop Ecosystem

NARLabs

Core
Hadoop
as % of —
New
Patches

Relevant_
Projects

| N

100%

100%

2006

« Core Hadoop

2007

« Core Hadoop

37%

2008

« Core Hadoop
» HBase

« Zookeeper

+ Mahout

58%

2009

« Core Hadoop
» HBase

+ Pig

« Zookeeper

« Mahout

+ Hive

37%

2010

+ Core Hadoop
» HBase

* Pig

+ Zookeeper

+ Mahout

* Hive

* Avro

+ Whirr

+ Sgoop

N .

« Core Hadoop
* HBase

. Pi.g

« Zookeeper
= Mahout

* Hive

* Avro

= Whirr

+ Sqoop

= HCatalog
* Mrunit

* Bigtop

* Oozie

31%

2011

Hadoop World 2011: The Hadoop Stack - Then, Now and in the Future
http://www.slideshare.net/slideshow/embed code/10110006

70
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Complexity of NARLabs
Apache Big Data Stack

Web Shell / CLI Drivers
Files Languages | Libraries | Workflow | Scheduling |
MapReduce| Stream Graph MPI Other
= Resource Management
= Metadata storage
RDBMS| & | Time Series ORM OLAP elhjlz
c
= Record storage
File storage
Logs & Coordination
events T .
Formats RPC Authentication | Compression

Hadoop World 2011: The Hadoop Stack - Then, Now and in the Future
http://www.slideshare.net/slideshow/embed code/10110006 71
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Complexity of NARLabs
Apache Big Data Stack

Apache Hadoop Hue Apache Pig, Apache S4 X-Rime Apache JDBC/

Hive, Mahout Storm Giraph  Qozie ODBC
/ / / ¥
P £ web P / shell/qli JC Drivers
e \e&u Languages” | Libraries {7 Workflow | Scheduling=
N e Sredh Jy G J_ve | one
\ EN Resource Management
Apache Hive, = Metadata storage =
HCatalog S — — —
ROENR) 3o Time Seres 7 QMY oLAP B oie,
OpenTSDB ..._ fecordstorage T
= File storage :
ﬁ%aChE ‘Logs &)« Coordination =
ase =
Sl ormats | RHC | Authentication | Compression
Apache Apache 7 Apache Apache !
Flume Zookeeper Avro Gora Omid

Hadoop World 2011: The Hadoop Stack - Then, Now and in the Future
http://www.slideshare.net/slideshow/embed code/10110006 70
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Big Problem: NARLabs
Package dependency

Dependencies Inferno:

[ Hive 0.8.1 ]

/

[[ Hbase (0.92, 0.90) ]
\[Hadmp (1.0, 0.22, ﬂ.za}l]—]

A million dollar question:

$ tar xzvf hive-0.8.1.tar.gz
$ Is hive-0.8.1/lib

hbase-0.89.jar log4j-1.2.15.jar log4j-1.2.16.jar

Deploying Hadoop-based Bigdata Environments,
http://www.slideshare.net/slideshow/embed code/16370152 73
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NARLabs
What Debian did to Linux?

/Linux System

KNOPPI

Deploying Hadoop-based Bigdata Environments,
http://www.slideshare.net/slideshow/embed code/16370152 74
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Bigtop is trying to do it NARLabs
with Hadoop

(HDFS + MR)

cloudera

CDH4 beta 1

EMC GREENPLUM

Deploying Hadoop-based Bigdata Environments,
http://www.slideshare.net/slideshow/embed code/16370152 75
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wE < % Agenda

Life of Big Data
From Internet of Things to Mobile Computing

Paradigm Shift of Cloud Computing

from Computing Center to Data Center

Evolution of Big Data Software Stacks
for Next Generation Data Center

Roles of ****** in Big Data Supply Chain

Conclusion
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Roles of ****** NARLabs
in Cloud Supply Chain
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Supply Chain of Big Data Industry MARLabs
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Roadmap of ****** NARLabs

for Big Data Industry
Mobile
Web 2.0

Query
Analytics

In-Memory Data Grid
(Ex. GridGain)

Realtime Predictive Analytics
( Ex. Revolution Analytics, R)

Parallel Data Warehouse
( Ex. Microsoft )

‘MapReduce

Storage

Open Data
| loT K
| R__

N q;ﬂ* . HNHN( *




NARLabs
2009/04/01 7 ar > B A RenFPRERZ (A4 & 7)

[d
Q@ 9 |

= i
e =z oF
::§iz@ -
i % . Eais . e T m—
8 B ZpEE y e
5§ GERiz
== g:“tsgﬁ / . —
==2uii o : = ] o8|
;g ;ﬂ Ei‘t
== £f ==
= o= =gl =
== = B 3
1 == H Lo = 2
=4 —] 5 4 LEEEE L)
. a7 { EECEEEER
= \ -

........

Google Servers (2009-04-02 + & )

http://www.youtube.com/watch?v=]139AelafOg 80
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Open Compute Project of Facebook

NARLabs
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Hacking Conventional Computing Infrastructure

We started a project at Facebook a little over a year ago with a pretty big goal: to build
one of the most efficient computing infrastructures at the lowest possible cost. We
decided to honor our hacker roots and challenge convention by custom designing and
building our software, servers and data centers from the ground up - and then share
these technologies as they evolve.

The resultis a data center full of vanity free servers which is 38% more efficient and 24%
less expensive to build and run than other state-of-the-art data centers.

By releasing Open Compute Project technologies as open hardware, our goal is to
develop servers and data centers following the model traditionally associated with open
source software projects. That's where you come in.

SERVER designing vanity free, low cost compute nodes

DATA EENTER designing energy efficient data centers

http://opencompute.org/ , Since 2011 April

. ;: Compute Project Specs & Designs  View on Github ~ Open Uy

Intel Motherboard

The v1.0 Intel motherbeoard is a dual |
Yeon® 5600 socket motherboard wit
we have a new v2.0 specification...

AMD Motherboard

The v1.0 AMD motherboard is a dual
socket motherboard with 24 DIMM slc
doubles the compute density, suppor

Power Supply

The Open Compute Project 450W pov
converter, single voltage 12.5VDC, ch
supply used in high-efficiency applica
includes...

Chassis

The Open Compute Project chassis is
the other components in a server, inc
motherboard and power supply. Over,

82
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Open Compute Project: facebookf):Rk& NARLabs
BIfIBSICAATS | BN FlEs BEEM: 2011-04-08

D B 7 AN, RRBEIHRE SRR AR SRR, g 1) 0

ITIEEREES » B TR IREAEAIEIRESET - The
Open Compute Project » facebook {8 iRss/& 0 R REszs T
FTE R ERREE e Bl =5 -

B ppA MBS I $Open Compute

THRBEERE - :
2w FIOISCHOCPI IR

B+ EHET ElE
T—RIg RN, EEE Ak EEHFacebookTEMOCP(Open Compute Project)-FAMIEER
Google - facebo B, LEEEEREEANFEMMEARSE LN, BBCEMEBUSE. AR
siEREpES . HEEESFDE, IEAREERESENHHRE, AEREXRHSH. BHHED
EFres—aE—pn s8FEa,

EREMERAARS RERIAEISERS, 28 "SUTRAM. : BENERSATERE
G MR E, FEHASFTRAMNSRERE: "SERME, : BEWMBEPIKEF

[1] Open Compute Project : facebook sviiu

http://www. bnext. com. tw/article/view/cid/0/1d/17924

(2] FdE x24T 5 #4714 # Open Compute Project(0CP) % %

http://www. digitimes. com. tw/tw/dt/n/shwnws. asp?1d=0000259916_1YA8G7432BZVPBoRJ1HZX 83
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Is There A Golden Ratio NARLabs
for Big Data Hardware Design
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