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῟χᶽ ₩ᾭὯ  

× ӡ ḕӴ ҽỵᵸ  ḒӡỤἩכּ ᴧṝṀ
ᾭὯ ₩‖ᶽᶭז Ɋ Big Data  

×ҽ ￼ḕӴẊᶴת ҎᾭὯ￼Ἡ ἐⅎ גֹּ  

One node Scanning@50MB/s = 35,000 min 

1000 node Scanning@50MB/s=35 min 

Search Engine Data Warehousing Log Processing/User 
Behavior Analyzing 

 Processing 100TB datasets 

Online Data Analysis 

ҹ  



῟ Ɋ ᶽᾭὯ￼ᶽ  

̔IDC Digital Universe Study, May 2010 

2020 ̔ 

҉ץ60% ⇔ Ữ ҡ Ȃ 

2020 ̔ 

⌠35ZB̆ 2009 44Ṑ 

Å Facebook ҉ᴰ3ַ ̆
500TB ̆100PB Ữ

 

ÅGoogle 2002 5EB̆⌠
2009 ⌠280EB 

Å Ύ ⌠3.7ַ̆
⌠9ַ̆14PB Ữ 

ᾭὯⱨ♆ḾᾭὯḕӴљ
ᶴתᾦ ώ֧҃ὠἇή 

Å ᴧṝ￼ᾭὯᶚҊ Ҳў ￼ Ἓṝ  ד

üᾭὯồ ᶭ љᾭὯѧỌἛḳᵕῼ ỹ￼  

ÅḅӍ ὙӉἄ Ύ ᵙ ớ Ύ ῗאḫ  

üᾭὯўח▄ẙ￼јᾸזẶᵙᾭὯᶴתớ ￼ꜛא  



῟χ ֘ᶽᾭὯ ￼ộ  

Ữ 

 



FacebookẔּז⁮ӕ 

MySQL(user info) 

www.facebook.com View/Click/Events Log 
Storage 

Oracle RAC 

Business intelligence 
Hive Web Interface / CLI 
Data Analysis/Data Mining 

Analytics for users  

ETL, 
Workflow 
Management 

Hive/HBase on top of Hadoop 

Zheng Shao @ Hadoop in China 2009, Facebook inc. 



Before 

After 
Realtime ETL 

Offline ETL 

ÅScalability: 10-15 GBytes/second 

ÅReliability: No single point of failure 

ÅData loss SLA: 0.01%  

Åloss due to hardware: means at most 1 

out of 10,000 machines can lose data 

ÅDelay of less than 10 sec for 99% of data 

ÅTypically we see 2s 

ÅEasy to use:  

Åas simple as ótail ïf /var/log/my-log-fileô 

 

Eric Hwang, Sam Rash @ Hadoop Summit 2011, Facebook inc. 

FacebookẔּז⁮ӕ 
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Hadoop  

×Apache Nutch, 2002  

×NDFS + MapReduce, 2004  

×Hadoop, 2006 

×Apache Hadoop, 2008  

Áhttp://hadoop.apache.org/ 

ÁBook: 

http://oreilly.com/catalog/9780596521998/index.html  

üClone of Googleôs GFS and 

MapReduce 

ÅCan process large scale Web pages 

 

Doug Cuttinğ
Apache ᴆ
ᴪҺ  

üWritten in Java 

ÅDoes work with other languages 

üRuns on 

ÅLinux, Windows and more 

ÅCommodity hardware with high 

failure rate 

 

http://hadoop.apache.org/
http://oreilly.com/catalog/9780596521998/index.html


HDFS 

MapReduce 

HBase Hive 

Hadoop is the most successful open source software after Linux.  

Hadoop  ἄ ֫ 



Hadoop  HDFSӌ ‗ 
̔10K nodes, 100 million files, 10 PB 

̔ ̕ ̕ᾛ
 

ᴨ ̔ ◐ ȁ ȁ
 

Sanjay Ghemawat, et. al., The Google File System, SOSPô03 



Hadoop  MapReduce ᶴת╙  

Dean & Ghemawat: ñMapReduce: Simplified Data 
Processing on Large Clustersò, OSDI 2004 
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ᴝḊԋ  

ẪḕӴ ‗(Apache Hive ι
SequenceFile ) 

֯ẪḕӴ ‗(Apache Pig ιZebra)  

֯█ᵀẪḕӴ ‗ 
(RCFile) 

ῗ  

Job Schedule

Task Launch

Task Launch

Task Launch

Row 

Construction

Row 

Construction

Row 

Construction

Read Data from 

Distributed File 

System

Subsequent 

Processing

Subsequent 

Processing

Subsequent 

Processing

Job launch Row Reconstruction 

Parallel Tasks

ŀŀ 

ŀŀ 

֯█ᵀẪᾭὯḕӴἩ RCFile 
Â RCFile ῗ ⅎ Ї Ὺ ∆ ỴЇ ᴌ

ᴮ  

ꜘ * 

Ỵ * 

* Facebook  

RCFile ᵀ҃ ḕӴᵙ֯ḕӴ￼Ҹ♇ιᵃῊԏῶᴙ ꞌ
‬ ớ Ḅ￼⸗ớ ⅝ ḕӴ 20%ḕӴ ι⅝֯ḕ

Ӵז ồ23% 

֘҃╤ ᾭὯ￼ ᴉּזᵙᾭὯז Ԋớ  
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Ҋ Ẫ ẬἩ CCIndex 
Â CCIndex⌐  ᵯ ◖ ҿ ∆ ЇҒ ꜘ Ỵ
Ї ᴮ װ ⅎ Ⱶ 

CCIndexӠὙ҃BigTableᾭὯ₩ᶚ ᴵἛṝᵙ ᵉᵆꞌ⸗ớι
ᵃῊԏῶԋ ᾭὯ₩ᶚ￼‬  ד

CCIndexṄ҇ Ậᴪѭ Ậιј ᴝ ὶ
ת ‬ ᵙ  

ҨCCIndexѭ⁄Ọ￼ ᾟὙᶺ ת ḫῊ‬  
ӕχselect count(cl1) from TAB where cl1<A and cl2>B  

֘҃╤ ᾭὯḫῊ֫‘ ￼Ԋớ  

⅝MySQL Cluster
ԓḕᾭὯẓ￼ᶺ
ת ‬ ớ ồ1Ӥ 

‬ ớ ῗẂּז
҇ ẬἩ ￼

10ӤҨі 



RCFileἩ ớ ҸמᵙẔּזừ֙ 
ÅCompared with SequenceFile, which was 

the default row store technology in 

Apache Hive, RCFile can achieve up to 

20% space savings without affecting 

query performance.  

 

ÅCompared with column group technology 

used in Apache Pig, which is another big 

data analysis system, RCFileôs data 

loading is 23% faster as far as the disk 

space utilization ratio is almost equal. 

ÅObviously, RCFile has become the de 

facto standard of data storage structure 

inside distributed offline data analysis 

systems such as Apache Hive. 



CCIndexἩ ớ ҸמᵙẔּזừ֙ 

CCIndexᵅιᶈזּ ҭ ₩ӠὙ
јᴪ￼ׁώїι ᶴת￼ᾭὯῊ
ᾦ ᶀҡᴝ‎￼7ᶾᶭᶽֹ3Ѧῴι
ᶴת￼ᾭὯ ₩ᶭᶽ҃ Ѧᾭ ι

ᵉᵆꞌᶭᶽ҃7ӤιḾᴝ‎ả
ᶽ҈1s￼‬ ∂ᵠẔῊ Ẉᶎ
Ӊ҃57.4%  

CCIndexἩ ᴵҨ ֘ ḅHBase
ẸׁѮ╙￼֯ ẪNoSQLᾭὯẓ

ᶈᶺ֯‬ і￼ו ᷂ᵙớ Ӊ
ї￼  



ἆῠἷ  ῞ ᶁ אָ ӽ  

ᾎὊḔӳ ᴈⱴ 
RCFile₦ Ḕӳ
הּ 20%  

Apache Hive

αSequenceFileβ 

ᾎὊו  
RCFile₦֮Ḕӳ
ו Ồ23%ҧѕ 

Apache Pig 

αZebraβ 

ᶇ   ֪ῷ  
CCIndexᾴ҆
ẫἆῠַ11.4ײӣ 

Apache HBase

αIndexTableβ 

Ḫ♪PB ᾎὊ ֪ῷᶳⱣᵘﬞҚ Ẹ ᾎ
ὊḪᾩ  ֪ῷεởѬᶁ ҅Ḫ ֜ 

љᶂᶹᵃ Ἡ ⅝  
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× ꜚ ᴆ№◓
ҩ ̆
ҩ  

× ѿҩ ᴆ ѿҩ
ᴆ ᴆ

 

× ԍHadoop
҉ ᴆ  

Ҍ ῒ ᴆ
’Ҋ̆ץꜚ ȁ

ᴆ ⱴ
ⱳ  

Ἃזּ ῎￼HDFSᾭὯᴙ ᴙ  



ᶾ Base 
× ‖ ￼ớ ι ᾭὯḕᴨι֫ṵḫῊ֫‘ ιTB ᾭὯᾟὙι︣
ӤҸ҈ҽ ԋ ᶚᾭὯẓ  

× ӌ ḧֺ ҭῸחᵸᵙḧֺז ᴊῳᶽ ẙᶊώ ꞌזַּ◊
ιᶭẶ ớ ι Ӡע Ḹẙ ӌ  ‟ ᴉּז ѭ῞ Ὸחᵸ￼
25%ι כּ ѭ῞ Ὸחᵸ￼40%  

× ᾭὯὶԄ ᴅιώӗJDBC ETL ḾὶזᾭὯὶᴭιẔּזּ Ҹ҈ᾺԌ￼
NoSQLᾭὯẓιᶺ זҭẔּ᷿ת ἴ ᴅ  
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╬ḪᾭὯ ΆẔּז 

Region Server̔ 

Data Storage 

Index+Data 

Data Aggregation 

 

JBoss Server: 

Data Aggregation 

Front End 

HTTP Request 

Region Server̔ 

Data Storage 

Index+Data 

Data Aggregation 

 

Region Server̔ 

Data Storage 

Index+Data 

Data Aggregation 

 

éé 
 

Query Aggregation 

Result 

Redis: Result 

Cache 



╬ḪᾭὯ Ά Ɋ ԅṞớḫῊ  

ᾎὊ   

҉₃ 

HBase HBase HBase éé 
ẬχҐ῏id ֯  

Ṟ
ớ
Ḿ 

Ґ῏1ε҇ ֺιḧ ζ 

Ґ῏2 

ԅ Ґ῏ᾭὯ 

ᾎὊ    

ҝ

֟

 iD
a

ta
F

o
ru

m
2

0
1
1

 

1 1, 2, 3, 4, 5, 6,  7, 8, 9 

2 1, 2, 3, 4, 5, 6, 7 

‬ Ậ 

∂
Ґ

 

2 1, 2,      4, 6, 7  

 ᶊSUM εHBaseἛṝζ 

∆Ở  

֒Ԅ ḕ 

∂SUM(alipay )  

ṝ  ṝ ө 

 ṑḽ 13ḽ 

 ḧӈ ᵬחḧӈ 



╬Ḫ Ḓ ḭ ᾘ -ўח ῟ 

Å ᵇB2C

ᵬἋ 

ÅḫῊּזἋ
ừ֙ 

ÅέίּזἋ
ѭι

֝  

 



╬Ḫ Ḓ ḭ ᾘ -‟‗љᾦ‛ 

Super Mario 

Cluster: 

 

Log Filtering 

LOG LOG LOG 

Time Tunnel̔ Log Collecting 

LOG 

Super 

Mario 
Super 

Mario 

Super 

Mario 

HBase Cluster : UV, PV, Trace Data 

User Click Log 

Å 12
600GB 

Å

2 3  

 



ẍ♇ -ўח ῟-ὠἇ 

ɗ 30000₭ ∂ε30%╙ ιṤӪζ 

ɗ ₭ ∂200Ѧӧ ẍᵓᾭὯ 

ɗ Ѧӧ ẍᵓ╧ᴣ7 CTRᾭὯ 

ɗ CTRᾭὯ800Ḕ χ48ṇῊ￼♇֨Ὺӿ ᾭ 

ɗ ₭ ∂ᵠẔῊ ṇ҈40ms 

ɗ ₭ ∂ᵠẔḕӴ‬ ₭ᾭ7*200=1400 ₭ 

ɗ ₭ ∂ᵠẔḕӴ‬ ᾭὯ
7*200*800=1.06MB  

ɗ ḕӴṖ‬ ₭ᾭ 30000*200*7=42000000 
₭/  

ɗ ᾭὯ ∂  30000*200*7*800= 31GB/
ε 400ắ׳ӽᴊζ 
 

̔ 
 
1ȁ ̆2012.8.16
12.1ַ̆ ṿ2.4w/s̆ ṿ1.4w/s̆ҹ1.7Ṑ 
 
2ȁ ̔350C1 + 50 B6  

 

    ẍ♇ σ  
    ԇᴻѭ ѕΆẔּזẦᴧᵬώӗẍᵓἮ
ᾣ εẍ♇ ζιּזἋ ᴵҨᶈ
ᴣῷᴤẈᴶ￼ᶺѦẍᵓӈі ẔּזҨᴣ
Ẕּט╗ז ԋ￼ ֝ὸẍψ℅ẍᵓἮᾣ
ῄᾠԄ ѭ200єRMBṫᴸ  



ҙⱵᶷ  

HBase Cluster 

RS 
 
 
 
 

Simple 
RPC 

Region for Pos 

Log Table 

Cache 
Manager 

RS 
 
 
 
 

Simple 
RPC 

Region for Pos 

Log Table 

Cache 
Manager 

RS 
 
 
 
 

Simple 
RPC 

Region for Pos 

Log Table 

Cache 
Manager 

RS 
 
 
 
 

Simple 
RPC 

Region for Pos 

Log Table 

Cache 
Manager 

HBase Client Simple RPC 

Pos:n%20=0 Pos:n%20=1 Pos:n%20=2 Pos:n%20=19 

ȣ
ȣ 

HINA  
₯/ ᾣ  

ҹ  

 

∫ẩ  
 

̂10 ̃ 

HBase 
RPC 

Όᵩ̆  

In-Memory 
Cache 

In-Memory 
Cache 

In-Memory 
Cache 

In-Memory 
Cache 

Ad 
Recommendati
on Request 

ẍ♇ -ḫ ‟‗ 



ẍ♇ Ά⁮ᾦ‛Ḿ⅝ 

160B6̆  10ַ  10B6̆  30ַ  

 

Client 

ҙⱵ  
 

ҙⱵ  

+ +  

Client ᴝ
Ά
⁮ V
S

 

ᶾ

B
a

se

Ά
⁮ 

ÅᴅῸחᵸᾦꞌᶭẶ
48Ӥ 
ÅᾺ ῄᶎᶴתῄ
Ốᾭ 30қ‍ιᶴ
Ἃזּת ∂ 25қ
₭ιẊῶ תᶴד
ᶶ ּזἋὸ │-
LR │ 

ẓⱴᾇῺσ 



֫ᶾ Base￼ּזἋ ῎ 



Ở  

×ᾭὯ Ἡ ￼ε ₩ζᶽ ε ζồ ε₅
ζ֝￼ᴧṝỗמ 

×ᶈ ᵇᾭὯ ￼ ₩ẪׁώїιῶỄᶺ
Ӫệ Ὰ ιṄ ḅHadoopוּ ￼ᾺἩ ᵙ
Ὰ￼Ṵᶋ 

×ᾭὯ ₩Ḿҽ RDBMSἩ ώ֧҃ὠἇψ
NoSQLἩ ῗḾRDBMSἩ ￼ Ӽιῗḫ
∂Ṁ ￼ ‛ 

×ᶾ ᶽᾭὯ ת ῗ ∂Ṁᵇ￼ιῗẦ◊ ҭ
ᵙ ֳᾺ￼ῂ ᵀιῗ ḫיּ Ẕּז ￼
ἄⱦғᵝ 



Hadoop ѧᶂᶽᾭὯἩ ᶽҺ 

2008~2012̆ ң ᴪֲ 1 ֲȂ ҹ ῤ ᴪ ̆
ꜚԅ ῤHadoop  


