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o H|X|L|A OIEIZ2|M A (Business Intelligence)

“Business Intelligence is the process of gathering data, turning that data
into information, and sharing that information such that it is useful for
increasing top-line efficiency and bottom-line value”
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H|O|E QSIS (Data Warehouse)

« Reporting
« Single Source of Truth
 Clean Source Data

Collection

Transaction Systems &
Other Intemal Data

External Sources

Consolidation,

Cleansing,
Integration

Analysis

Retrospective
Analysis Tools

N

——
Data Mining

Predictive
Analysis Tools
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MapReduce vs. DBMS

e Row-oriented DBMS vs. Column-oriented DBMS
« MapReduce vs. DBMS

« "A Comparison of Approaches to Large-Scale Data Analysis:

MapReduce vs. DBMS Benchmarks”
« MapReduce on MPP DBMS
* Aster Database

» Greenplum
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MapReduce vs. DBMS
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9ff Hadoop@l7t? |2} s 2= &0 Cigt 1 &

- =X
- 00|, Hio|H 2|1 H[O|H
e Scale Up vs. Scale Out

FEH? Hadoop!
DFS + MapReduce Framework

[=1" IO F )g Compute Cluster
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Hadoop2 0|83+ MapReduce

« Hadoop MapReduce API
« Hadoop Streaming
 Pig
» Yahoo!, M X| Hadoop MapReduce ZF¢19| 30%

« Cascading
« Java 0|2 == 12§ A10{F ?|et MapReduce &7l
- HO|H 0o =5 AR2

e Hive

e CloudBase
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Hadoop MapReduce ZH&2 At

http://wiki.apache.org/hadoop/PoweredBy
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“Global Information Platforms Evolving the Data Warehouse’, Jeff Hammerbacher (Cloudera)
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"Big Data: Viewpoints from the Facebook Data Team", Yahoo 2008
HackHouse, Jeff Hammerbacher (facebook)

A& Xt= Javalt Ct
HHY 29| M2[o
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Hive

Hive is a data warehouse infrastructure built on top of Hadoop that
provides tools to enable easy data summarization, adhoc querying and
analysis of large datasets data stored in Hadoop files.

« Facebook
« Hadoop Sub Project
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Hive Zd I =

Map Reduce HDFS

Hive CLI

Browsing Queries

Mgmt. Web Ul

Thrift API Parser

Execution

Planner

.

SerDe
Thrift Jute JSON..
MetaStore

»
»
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Hive =82 7|5

e 7|2 SQL
e SELECT ... FROM ... WHERE ...
« FROM A9o| M EF |
« ANSI JOIN (24X} equi-join@t X| &)
C}= E{|0|= INSERT
Ct= GROUP BY
HEY
orE[A S
 Pluggable Map-reduce scripts using TRANSFORM
« MetaStore
« A|AHl FIEFZ 7
« SQL A= (Derby, MySQL ...)
e JDBC Driver
e Hive Web Interface
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Facebook?| Hive/Hadoop ZH&
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Lexicon

http.//wiki.apache.org/hadoop/Hive/Presentations
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Hadoop Statistics @ facebook

« 610 == (1000 =2 & 0 H)
2.5 PB (2t &, 400 TB)
Oj 2l 15 TB Cf|O|Ef 29!
O 4000 742| At, 55 TB | 0| E{ 2l AM|lA
ol 15 TB =7t Cf|O|E| A4 A
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FacebookQ| G|O|E YOSt A +

Web Servers

[

A

Hive on PG
Hadoop Cluster Federated MySQL

Oracle RAC
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Hive 2 =T

« JDBC/ODBC
e Columnar AE2|X| (HIVE-352)
 E7 £ 9 H|87|8 72| SE[OO[X
« JOIN &2 7§M
e OIGIA (HIVE-417)
. oz

. SQL x| g %7}

« 117 7|&: Cube, Frequent Item Sets ...
« Sqoop ("SQL-to-Hadoop”)
* http://www.cloudera.com/blog/2009/06/01/introducing-sqoop/

http.//wiki.apache.org/hadoop/Hive/Roadmap
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CloudBase

High-performance Data Warehouse System for Terabyte and Petabyte

scale analytics

« Hadoop2| Map Reduce O}7|HIN Z7|HIS 2 7|2} (Java)
e Business.com
o« QEAA GPLV2

« http://cloudbase.sourceforge.net

/i BUSINESSCOM ol FYTT: [ ETT=
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CloudBase =R 7|

. Z10|010{2 ANSI SQL X| ¥
- O|O|&f ErRid} SQL NULL X| &
. JDBC E2}0|H]

DBLINKZ E£3F RDBMSZE H|0|H ¢

A 2, g2 R/AZE g, NULL M 2| g X &

oA = X[ &

« SUM, COUNT, MAX, MIN, AVG, BCAT

LIKE T20IM HFESA K|

ME Fz|, 2(VIEWS) X|
. TOP n, ORDER BY, GROUP BY, HAVING T2 X| ¥
o E.”olE Oo| .l Al X|_?|;_|

= L-"10

« AEXF Z2| 2= (UDF), AME AL §2| EFR(UDT) X[ &
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CloudBase Of7|ElX

2L Zc0|HE
(0ll. Squirrel, BI 0HZ 2l H 01 &, Web Ul)

CloudBase JDBC Driver I

CloudBase Server

Parser
Client Request Meta Data

Dispatch Manager
sparenet Job Engine J

Meta Gl Ol &
(XML T+ )

Hadoop Cluster

Map Reduce
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CloudBase Z|X 3z}

« Semi Joind} H|==gt

e Inner Join, Outer (left, right, full) Join
« ORDER BY H&d
« 20| E Z|AM2| Map Reduc

e SQL= MapReduceZ H
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CloudBase on EC2

« CloudBase on Amazon'’s Elastic Compute Cloud (EC2) cluster.
e Public AMI

« http://cloudbase.sourceforge.net/index.html#ec2
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CloudBase Scalability Benchmark @ Business.com

« UserSessions H|O| =
« 40GB G|O|H
£ 19 78 7440t 22
e Business.com T2 EM H|O|E{H|O| A0 A &Elo| AlsH
« 2|9t =%t 2 9|= CloudBase(Amazon EC2 cluster)0f| Al Al2H
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CloudBase Scalability

Query

select distinct( dateid) from table

select sum(bdcrev) as rev from table
where Icase(referingengineword) like
'%business%card%' and geographyid =
332

select * from table
where Icase(referingengineword) like
'Y%xybtq%'

select dateid, sum( bdcrev) as bdcrev from
table group by dateid

select userid, count( userid) as cnt_userid
from table group by userid
order by cnt_userid




Hadoop 7|4 G|O|E| S0{8tSE &

CloudBase 2 E ¥

23t HRLE 75
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QEAAZ H23 H|XL|A QIHT|HA OFF|H K
« Hadoop
« RDBMS
« MySQL, PostgreSQL
e MonetDB, LucidDB
« CUBRID
« ETL/EAI

« Pentaho Data Integration (Kettle)
 Talend Open Studio (TOS)
« BI/OLAP/2| L El
* In-House Apps
o BIRT, JasperSoft, Pentaho, Palo
- §/O|H D0l 'd
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« Hadoop
e CloudBase

« Pentaho Data Integration (Kettle)

e Oracle
e Java/Flex

* Pig




Lessons Learned!

Keep It Simple!
e 271
Size Matters!
« The Unreasonable Effectiveness of Data, Google
PoC, HIAE 2|1 dsT7}
H|&
- =ME o Z5t7| ?leh e =
Data Integration (EAI ETL)
c| 28, Al4el H =LA g5 &2, OIolH &4
HOlH &&

« Garbage in, garbage out!
K, IjX| 2|2 A0S E
HRLUE] 223, £8, JIRA HgE Z[AE
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« Hadoop, http://hadoop.apache.org/

 Hive, http://hadoop.apache.org/hive/

 CloudBase, http://cloudbase.sourceforge.net

* Pig, http://hadoop.apache.org/pig/

o Clarise Z. Doval Santos and Joseph A. di Paolantonio, "The Economics of BI:
How to Drive Cost Effective Strategies”, Campus Technology 2007
 Presentations About Hive, http://wiki.apache.org/hadoop/Hive/Presentations
« Trandeep Singh, “CloudBase”, Business.com

o Jeff Hammerbacher, “Global Information Platforms Evolving the Data
Warehouse”, Cloudera

« Kun Tong, “Web scale data mining using PIG", 2nd Hadoop in China Salon

« DBMS2, http://www.dbms2.com/
« "BIQ| H|=L|A JHX| SLHE ?Iet HIOIH & =










