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Big Data®] Al 71#| 54

VOLUME

- * Terabytes
* Records
* Transactions
* Tables, files

3 Vs of
Big Data

* Batch * Structured
* Near time * Unstructured <
‘ * Real time * Semistructured
* Streams * All the above
VELOCITY VARIETY

Apache Hadoop 3
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Big Data Technology & Hadoop Echosystem

Hadoop Ecosystem Map

Unstructured
Data

Mmoo
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Engine + Logic
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Use—Case: Dispenser

Real-time
Data Collection

Flume Flume
Collector L5 Collector

Rules Engine HDFS Pﬁqglﬁﬁ
Hadoop Cluster el
. Visualization N1 N2 N3
. Intelligent
Maintenance Search Lucene Index
Workers
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Use—Case: Dispenser

Dispenser Maintenance Dashboard

Search | error OR failure _Browse

& 16 matching events £ savesearch | 4] Buid report

~ Timeine: §§ zoomin & zoom out M:Eheat

10 10
: _ :
. =1

[l
&
f
!

218 PV 2113 PM 220PM 221PM 222PM 223PM
Thu Jul 15
200
21 flelds | Pick fieids 16 events from 2:18 PM to 223 PM on Thursday, July 15, 2010
Selocted fiekds (3) Bs= cprev [l 2 rexts | Options Resuts porpage | 10 %
host (1)
sourca (2) u 711510 Jul 15 14:23:82 192.168.1.182 abnev-ipl apsd[51): <APSCourier: €xi878c®>: Stream error occurred for <APSTCPStream:
sourceypa{1) 22302000 PM 8x112988>: Error Domain=NSPOSIXErrorDomain tode=5€ “Operation could not be completed. Operation timed out”
hox=192.1681.102 ~ | sowrceype=sysiog ~ | souwrce=ipr o og0bz2 ~
Other interesting fieids (8)
indax (1) ﬂ THE10 Jul 15 14:23:82 192.168.1.182 abnev-ipl apsd[51]: <APSCourier: €x1878c@>: Stream error occurred for <APSTCPStream:
22302000 PM ©x112908>: Error Domain=NSPOSIXErrorDomain Code=6@ “Operation could not be completed. Operation timed out”
lnecount (a) (1) 1os=182.188.1.102 + | scurcotypessysiog | scurcesiprivateivariog/systemiog «
pid {n) 5)
process (5) a 771810 Jul 15 14:22:53 192.168.1.1082 abnev-ipl sshd[327]: USER_PROCESS: 327 ttyseel
22253000PM hos=1821881.102 ~ | sourcetype=sysiog - | source~iprivaleivarfogisysiemiog 0.622 ~
punct (3)
splunk_sarver (1) : n 711518 Jul 15 14:22:53 192.168.1.182 abnev-ipl sshd[327]: USER_PROCESS: 327 ttys@el
m (1) 22253000 PM hos=1892.168.1.102 ~ | souwrcetypessysiog ~ | sources/privaieivarfiogisysiamiog ~
trestaripos () (1) g s Jul 15 14:22:43 152.168.1.182 abnev-1pl sshd[182]: DEAD_PROCESS: 183 ttyseel
All 21 Fiolds 22243000 PM hos=1821881.102 - | sowrcerypessysiog - | sourcesiprivatevarfogisystem bg0bz2 -
u 7510 Jul 15 14:22:43 192.168.1.182 abnev-ipl sshd[182): DEAD_PROCESS: 183 ttyseel
22243000 PM nos=1821681.102 ~ | sourcesype=sysion ~ | sourceTprivalevarfogisysiemiog ~
B mishe Jul 15 14:18:22 192.168.1.182 abnev- ipl com.apple. itunesstnred[}ll] MS:Warning: nil class argument
211822000 PM nos=1921681.102 ~ | scurcetypessysiog ~ | scurca=ip o bglbz? -
n 711510 Jul 15 14:18:22 192.168.1.182 abnev-ipl itunesstored[313]: MS:Notice: Loading:
2:18:22.000 PM ./Libraryl‘mbi1e5ub$triteIﬂynmclibrarieslimkutite dylib
he==182.1681.102 ~ | souwrcsho ~ | sourcs temion0bz? ~
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Facebook Real Time Analytics System

s Real Time — % longTerm — =

Scribe

Hbase

PTail Puma

FACEBOOK ' Batch
i / 1.5 Sec
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Unstructured Data

0 HolH = 7, 54 o2 & ARl o 2 AR 4 Al

a do]g 9 oF 20%= A dHolE, 80%= B A3 dHo]H

0 Blog, SNS, Mobile 5= 53l 1|43 do]lH = ¢t w27
=71 A

Apache Hadoop 11



Unstructured Data
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Unstructured Data — NMON Log

MION [og
otLtS HEZ It 2EXSIEA FE FHE SAEECE ML

TOP,+P1D, Time,%CPU,%Usr ,%Sys,Size,ResSet ,ResText ,ResData,ShdLib,MinorFau
|t,MajorFault,Command

BBBP,000, /etc/release

BBBP,001, /etc/release, "Cent0S release 5.7 (Final)"

BBBP,002, Isb_release

BBBP,003, Isb_release, "LSB Version: :core—4.0-amd64:core-4.0-
ia32:core—4.0-noarch:graphics—4.0-amd64:graphics—4.0-ia32:graphics—4.0-
noarch:printing—4.0-amd64:printing—4.0-ia32:printing-4.0-noarch"

BBBP,004, Isb_release, "Distributor 1D: Cent0S"

BBBP,005, Isb_release, "Description: CentOS release 5.7 (Final)"
BBBP,006, Isb_release, "Release: 5.7"

BBBP,007, Isb_release, "Codename: Final"

I ) (9 qees P

& olE £ 1 BE 5!
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MapReduce & DFS: Apache Hadoop

0 File System : HDFS(Hadoop Distributed File System)
® U5 64M TR = o] Ghjol yrol A A et WA
® ARE-ZFE slue] gd = Hoju AAl 2= vrol A &

® 20034 Google©] =2 % Google File System=- 3%
0 223 Ed(MapReduce) (20041 Google©] =i ¥3t)

® HDFS®| el = o] 8ot Aefsh= W= Ale

® Parallelization, Distribution, Fault-=Tolerance -
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NameNode
Metadata
fuser/foo = 1,24
fuser/bar = 3,5
DataNode DataNode DataNode
2 2 4
1 3 5

Apache Hadoop
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MapReduce

Apache Hadoop
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MapReduce: WordCount

92 Ttg

hadoop
apache

page
hive

cluster
hadoop
page
cloud
copywrite

Mapper

=)

Mapper

=)

Apache Hadoop

hadoop,1
apache,1
page,1l
hive,1
hbase,1

cluster,1
hadoop,1
page,1l
cloud,1
copywrite,1

'ﬁ

apache,<1>
cloud,<1>
cluster,<1>
copywrite, <1>
- hadoop,<1,1>
hbase,<1>
hive,<1>

-I-\

page,<1,1>

£3 I

Reducer

apache 1
cloud 1
cluster 1

copywrite 1
hadoop 2
hbase 1
hive 1
page 2

17



LLog Aggregator — Apache Flume

agent A
agent B e
— - » - _ ~ .
= T
- ~
e S
agentC | \\_____ . N Yo
S — : - LY
R -3 master
agent D collector A |~ __ -2
H =t 4
collector B ~ ': HDFS
collector C N
agent F —™1 /1
e - mt !
- e o - i
-
- a3 ’
agent E s

agent tier —» collector tier —» storage tier
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LLog Aggregator — Apache Flume

Client 1
Client 2 Agent 1
Agent 3
Client 3 Agent 2
Client 4
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Complex Event Processing?

0 CEP9] d&4<] 494
® prediction, observation, dissemination

® behavior, active diagnostic

go o

Apache Hadoop 20



Complex Event Processing®] &%

0 dHeolE 9 ol FS 48 A et FA
® do|7k NmQl FEdo] &8 Ze7k= 23 22 oA

0 A% HolH 2ERS A

0 do]lE ~Eo(d; Database)®t ~EZ|W dlojg 2%t
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OpenSource CEP : Esper

0 GPL o)A 2, Oracle CEPS] REj=Z &4 A 98

0 A% Complex Event Processing Implementation

Event Stream Inteliigence for real-time EDA

High-speed high-volume
reai-time daia streams 7 — prm—
seeeeeR ‘a L e NN NN

secse :P? SR U .- if mEEN

conneclors &
(E R NN E ERERN
j Statements

adaplers

Historical dala Esper enghes

PR sorcalata |
accesslayer || gvent Query & Causaity Patem Language |
| Core container |

Esper: Lightwelght ESP/CEP container
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OpenSource CEP : Esper

( Updatelistenser W

_ J

Time Window — 4 seconds

Incoming Events New Events Old Events
At t+d At 145 ALHES Al 8
1
( ) | |
| 1 | |
f \ | |
| 2 | |
| |
s ) | |
e _— | |
W

i s 2 Wa Wa W : :
18 | |
Wy Wy Wy | |

Wy — N/
| 157 | |
| |
\ ) | |
— [ | Wi |
| |
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OpenSource CEP : Esper

// Java Object

public static class StockTick {
String symbol;
Double price;
Date timeStamp;

// Esper Event Query (EPL)

/] PAoplel] TickOl H 604, 221 2LAMst B
select = from StockTick(symbol="AAP in:
avg(price) > 6.0

-
=

ngth(2) having

)

Apache Hadoop 24



OpenSource CEP : Esper

EPServiceProvider epService = EPServiceProviderManager.getDefaultProvider ();

String expression = "select avg(price) from
org.myapp.event.OrderEvent .win:time (30 sec)";

EPStatement statement = epService.getEPAdministrator ().createEPL(expression);

public class MyListener implements Updatelistener {
public void update(EventBean[] newEvents, EventBean[] oldEvents) {
EventBean event = newEvents[0];

System.out.printin("avg=" + event.get("avg(price)"));

MyListener |istener = new MyListener();
statement.addListener (listener);

Apache Hadoop 25



OpenSource CEP : Esper

0 A3 202U AR 2X0] UAR Z0{7 20M 0| A0 Lto|7}
30~354] 0| 40| F0| ZHHo| M FO|7F £TQl o)

select * from customer (age=" 30~35" ,gender='male',salary>20M,
location="city hall',
home="'gangnam' ,hobby="shopping').win:time(20 min)

4 4

Volume : Analytics Velocity : Real-Time
(Apache Hadoop) (CEP; Esper)
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CEP Runtime Application

]I JMX Management Module

Mail

Log Agar
Input Adapter

Log Agent 20 N
ol MySQL Database
B Input Adapter
— Flume Agent Him HDFS

Output Adapter
nmonDec("cep”)

Ehed JVM

_____ 4 NH ==

nmon log JVM \\

i \\ Log Collector

e - T T i ~  Hadoop HDFS
Collectar Active : *

: coIIectorSink{"hdfs:HhadoopU‘I:BUQUFﬁume“})- : JCEP/NMON/YYYYMMDD ]
: JUM :
1
; 5 ; *lLOG/NMONfYYYYMMDD ]
1 ~ Collector Stand-by :
1
1 collectorSink("hdfs:/fhadoop01:8020/fume") ;
e p o
1
5 Jum ’
: !
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Flume + Esper + RHQ Demo
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Summary

0 Real-Time Big Data+
® Real-Time¥} Analytics® Convergence
® High Technology

0 oA 7HA] Real-Time o|HE A 2] 7]<=<] CEP t)gt o]l H-
=0 2 Qldlo] Al A g Abd H-=

0 %% Big Data A%l 4§ ZEo] 2 A
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