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[1] Laney, Douglas. "3D Data Management: Controlling
Data Volume, Velocity and Variety" (6 February 2001)
[2] Gartner Says Solving 'Big Data' Challenge Involves
More Than Just Managing Volumes of Data, June 2011

Volume EF# &=
(amount of data)

A

— EB

Structured
AR E
Batch ( BLkAE %)
Semi-structured
F AR A A

Realtime ( A7 8§ & 44)

PB

Unstructured
JE L ARAL B A

Variety ##t % it
(data types, sources)

E2 AHGRBELEATEE TEE | -

Velocity & #}3% hm %
(speed of data in/out)

(g 8 T 2400


http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
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The SMAQ stack for blg data
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%% %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
Bl % %R © http://smashingweb. geb. org/wp—-content/uploads/2011/10/apache-php-mysql-ubuntu. png
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Big Datais therAnswer--Whatiwas the Question?

Potential Use Cases for Big Data Analytics

=
Real time

~ Credit & Market Risk in Banks

Fraud Detection (Credit Card) & Financial Crimes (AML) in Banks
including Social Network Analysis

Event-based Marketing in Financial Services and Telecoms

Markdown Optimization in Retail

Claims and Tax Fraud in Public Sector —

Data  TELIICLIEE Social Media

: Maintenance in ) .
Velocity Aorospats Sentiment Analysis

Disease Analysis
on Electronic Health
Records

Demand Forecasting
in Manufacturing

Traditional Data " Video Surveillance/
Analysis

Warehousing Text Mining

Batch

Structured Semi-structured Unstructured

%% Ak : Big Data is the Answer - What was the Question? :
http://www.saama.com/blog/bid/76211/Big-Data-is-the-Answer-What-was-the-Question Data Va rlety
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Key Concept : Data Locality
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Parallel Write Local Read Computing Parallel Write Event Trigger
(T1) (T3) (T4) (TS) (T6)
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Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling
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Google s i vs Apache & %

Big Query Dremel Apache Drill
(JSON, SQL-like) (2010) (2012)
Incremental Index Update Percolator
(Caffeine) (2010)
Pregel Apache Giraph
Graph Database (2009) (2011)
s '
BigTable Apache HBase
Query (2006) (2007)
MapReduce Hadoop MapReduce
Map Reduce (2004) (2006)
Google File System HDFS
Storage (2003) (2006)
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Twitter Storm + Apache Kafka

Guaranteed

Flexible Data failover 3 Real-time, fault-tolerant, .
data input snapshots scalable, in-stream processing data delivery
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http://blog.infochimps.com/2012/10/30/next-gen-real-time-streaming-storm-kafka-integration/
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Source: Lambda Architecture, 8. March 2013
http://www.ymc.ch/en/lambda-architecture-part-1
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https://github.com/nathanmarz/elephantdb
http://www.project-voldemort.com/voldemort/

Next Step:BighibDatarsecurity

Perishability Fidelity
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Source: Gartner (March 2011), 'Big Data' Is Only the Beginning of Extreme Information Management, 7 April 2011,
http://www.gartner.com/id=1622715
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To Find the Value of Big Data

We need Data Scientist Team !
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Master Node \

 Worker Nodes

Manage NameSpace of
HDFS |

Perform operation of
Read and Write

Control Permission of
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* Define the policy of
... * Execute the request
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JobTracker | askTracker

Master Node \ / \
/| + Worker Nodes

Receive Jobs from
Hadoop Clients

* Excute Mapper and

° Assigned Tasks to Reducer Tasks
TaskTrackers :

* Define Job Queuing - Save Results and
Policy, Priority and report task status

Error Handling
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multi-node cluster
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http://wiki.apache.org/hadoop/HowToDebugMapReducePrograms

DAV ETNULIENWED Y

- A i3 System.out.printin() £ 74 » H A Z Step Trace & /&7
- Jtf Local Mode #.47 » 4% Java Remote Debug # 5% » K% A
Eclipse % Step Trace J AR EAEZ X ITE o

export HADOOP_OPTS=
"-agentlib:jdwp=transport=dt_socket,server=y,suspend=y,address=5000"

http://javarevisited.blogspot.com/2011/02/how-to-setup-remote-debugging-in.html
http://code.google.com/p/hadoop-clusternet/wiki/DebuggingJobsUsingEclipse

How to setup java remote debugging in eclipse

v TAVIN PAUL + FEB. 26. 2011 LIl READ LaTER

Remote debugging is not a new concept and many of you are aware of this just for
who don’t know what is remote debugging? It's a way of debugging any process could be
Java or C++ running on some other location from your development machine. Since

debugging is essential part of development and ability to debug your application not only

e e s e e L e e 28


http://javarevisited.blogspot.com/2011/02/how-to-setup-remote-debugging-in.html
http://code.google.com/p/hadoop-clusternet/wiki/DebuggingJobsUsingEclipse
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- Hadoop 7234 T A 2 A X %3 ( Metrics ) % Ganglia
- FRIE L5 Ganglia ¥ 157 % © conf/lhadoop-metrics.properties
http://ganglia.sourceforge.net/

Ganglia hadoop Cluster Report for Fri, 06 May 2011 12:16:32 +0800  Get Fresh Data
Metric | load_one ¥ Last [hour ¥| Sorted |descending ¥ Physical View

sournceforge net

Grid > hadoop > [Seheeseailiodeiug )

Overview of hadoop

CPUs Total: 72 hadoop Cluster Load last hour hadoop Cluster CPU last hour
Hosts up: 18 70t 100
Hosts down: (] I b S R
£ o
a 40 o
- a0 & -
Avg Load (15, 5, 1m): e 20 =
49%, 49%, 49% 12 ° 11: 20 11: 40 12: 00
Localtime: 11:20 11: 40 12:00 B User CPU [0 Nice CPU M System CPU  [@ WAIT CPU
2011-05-06 12:16 O 1-min Load @ Nodes [ cPUs W Running Processes 0 1dle crPu
hadoop Cluster Memory last hour hadoop Cluster Network last hour
-
Cluster Load Percentages 200 k |
w100 G u |
O 50-75 (55,562 s 2 cook|
O25-50 cad.ddi EF wa 5 [
© 400 k
]
>
11:20 11: 40 12: 00 @ 200 k
B Memory Used W Memory Shared B Memory Cached | »
O Memory Buffered B Memory Swapped 11:20 11:40 12:00
B Total In-Core Memory @ In B out

Show Hosts: yes ® no ' | hadoop load_one last hour sorted descending | columns (4 | ¥ Size |[small | ¥

hadoopl18 hadoopl120 hadoop117 hadoopl113

28 2.8 2.8 2.8
8.8
11:28 11:48 12:88
M load _one last hour
i

0.8
11:28 11:48 12:88

M load_one last hour

8.8
11:28 11:48 12:88

B load_one last hour

S T s

0.8
11:28 11:48 12:88

M load_one last hour

fee T man
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Bk B8 B A o T e A JMX Client 435 B Hadoop i i 4 Metrics
% % jconsole - Hyperic# Nagios¥ -

£ J2SE 5.0 Monitoring & Management Console |:||E\E|

Connection Window

1676@localhost
Summary | Memory rThreads rCIasses rMBeans rVM |

Chart: |Haap Memu_wUsa_ge £ |v‘

8.0 Mb

4 {820 368

6.0 Mb

Details

Time: 2004-11-03 21:49:27
Used: &, 669 khytes
Commitied: 14,154 kbrtes
Max: 65,088 koytes
GC time: 0.678 zeconds seconds on Copy (252 collections)
5.091 seconds seconds on MarkSweepCorpact (49
collections)

http://www.cloudera.com/blog/2009/03/hadoop-metrics/ 30
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EYEEED sbEll L, 24 sl el 27.96 @ swap 471.86 / 53.57 0.00 / 0.00 105.30 / 18.16  570.04 /476 23
user 2.84 0.83 52.08 105.85 Last update: Thu Mar 31 16:36:19 2011
nice 1.08 .08 1.15 2.20
idle 170. 88 38.73 284, 43 41811
iowait 224. 63 .02 70.24 355. 45 g ;
iy p ooe o e Disk 10s for /dev/sda - by week
softirg 8.17 .00 8.18 1.72 B
steal .00 .00 8 .00 200
Last update: Thu Mar 31 16:50:48 2011 *
& 100
=
Memary usage - by week H R R P P
206 = o "
186 o
o -l00
166 =
146G £
c  -z00
126 = e ot ] e
106 B e -
aG ___1 25 26 27 23 29 20 ‘3" ]
A Cur (-/+I —Mind-/t]  Avg (-/+) Max |- f+l
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16 303.34 / 125.54) > é‘,
e B Avg Req Size (KiB) 8.22 ; 4.59 0.00 ; 4 34 60.57 / 20. Ei( o ! E’} B b “‘
124.17 f 342. P |
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