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Data Explosion!!Data Explosion!! 始於始於 20072007 的「資料大爆炸」時代的「資料大爆炸」時代

出處：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 

2007 年， IDC 預估
2010 年會成長六倍！
（相較 2006 年）

2006 161 EB
2010 988 EB ( 預測 )

http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
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出處：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 

追蹤歷年的 IDC 數據：

2006  161 EB
2007  281 EB
2008  487 EB
2009  800 EB (0.8 ZB) 
2010  988 EB ( 預測 )
2010 1200 EB (1.2 ZB)
2011 1773 EB ( 預測 )
2011 1800 EB (1.8 ZB)

Data expanded 2x each year !!Data expanded 2x each year !! 每年約略兩倍每年約略兩倍

景氣差而成長趨緩？
或受新技術抑制？

http://www.emc.com/collateral/about/news/idc-emc-digital-universe-2011-infographic.pdf
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巨量資料泛指資料大小已無法用一般軟體擷取、管理與處理；
單一資料集大小介於數十 TB 至數 PB 的資料。

'Big Data' = few dozen TeraBytes to PetaBytes in single data set.

What is Big Data?! What is Big Data?! 何謂『巨量資料』？何謂『巨量資料』？

多個檔案，容量 100TB 一個資料庫，容量 100TB 一個檔案，容量 100TB

出處： http://en.wikipedia.org/wiki/Big_data 

http://en.wikipedia.org/wiki/Big_data
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Gartner Big Data Model ?Gartner Big Data Model ? 巨量資料的模型？巨量資料的模型？

巨量資料的挑戰在於如何管理「數量」、「增加率」與「多樣性」

Volume 資料數量
(amount of data)

Velocity 資料增加率
(speed of data in/out)

Variety 資料多樣性
(data types, sources)

Batch ( 批次作業 )

Realtime ( 即時資料 )

TB

EB

Unstructured
非結構化資料

Semi-structured
半結構化資料

Structured
結構化資料

PB

參考來源：
[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

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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Data, Information, Knowledge, WisdomData, Information, Knowledge, Wisdom
知識管理模型：資料、資訊、知識與智慧知識管理模型：資料、資訊、知識與智慧

http://www.pursuantgroup.com/blog/tag/dikw-model/ 

http://www.pursuantgroup.com/blog/tag/dikw-model/
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The SMAQ stack for big dataThe SMAQ stack for big data
巨量資料處理的資訊架構巨量資料處理的資訊架構

參考來源： The SMAQ stack for big data ， Edd Dumbill ， 22 September 2010 ，　　　
　　　　　 http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
圖片來源： http://smashingweb.ge6.org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu.png 

做網頁相關的人可能聽過 LAMP
未來處理海量資料的人必需知道
SMAQ （ Storage, MapReduce and Query ）

http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
http://smashingweb.ge6.org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu.png
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The SMAQ stack for big dataThe SMAQ stack for big data
巨量資料處理的資訊架構巨量資料處理的資訊架構

參考來源： The SMAQ stack for big data ， Edd Dumbill ， 22 September 2010 ，　　　
　　　　　 http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html

用來儲存分散、沒有關聯
的非結構化資料

http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
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The SMAQ stack for big dataThe SMAQ stack for big data
巨量資料處理的資訊架構巨量資料處理的資訊架構

參考來源： The SMAQ stack for big data ， Edd Dumbill ， 22 September 2010 ，　　　
　　　　　 http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html

運用批次處理的方式，將
運算工作平均分散到許多

的伺服器做運算。

http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
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The SMAQ stack for big dataThe SMAQ stack for big data
巨量資料處理的資訊架構巨量資料處理的資訊架構

參考來源： The SMAQ stack for big data ， Edd Dumbill ， 22 September 2010 ，　　　
　　　　　 http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html

將算完的結構化資料儲存
到可供查詢的資料庫系統

http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
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Three Core Technologies of Google ....Three Core Technologies of Google ....
GoogleGoogle 的三大關鍵技術的三大關鍵技術  ........

• Google 在一些會議分享他們的三大關鍵技術
• Google shared their design of web-search engine

– SOSP 2003 :
–  “The Google File System”
– http://labs.google.com/papers/gfs.html 

– OSDI 2004 :
–  “MapReduce : Simplifed Data Processing on Large Cluster”
– http://labs.google.com/papers/mapreduce.html

– OSDI 2006 : 
– “Bigtable: A Distributed Storage System for Structured Data”
– http://labs.google.com/papers/bigtable-osdi06.pdf 

http://labs.google.com/papers/gfs.html
http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/bigtable-osdi06.pdf


12

Open Source Mapping of Google Core TechnologiesOpen Source Mapping of Google Core Technologies
GoogleGoogle 三大關鍵技術對應的自由軟體三大關鍵技術對應的自由軟體

Open Source Mapping of Google Core TechnologiesOpen Source Mapping of Google Core Technologies
GoogleGoogle 三大關鍵技術對應的自由軟體三大關鍵技術對應的自由軟體

Hadoop Distributed File System (HDFS)Hadoop Distributed File System (HDFS)
Sector Distributed File SystemSector Distributed File System

Hadoop Distributed File System (HDFS)Hadoop Distributed File System (HDFS)
Sector Distributed File SystemSector Distributed File System

Hadoop MapReduce APIHadoop MapReduce API
Sphere MapReduce API, ...Sphere MapReduce API, ...
Hadoop MapReduce APIHadoop MapReduce API

Sphere MapReduce API, ...Sphere MapReduce API, ...

HBase, HBase, HypertableHypertable
Cassandra, ....Cassandra, ....

HBase, HBase, HypertableHypertable
Cassandra, ....Cassandra, ....

Google File SystemGoogle File System
To store petabytes of dataTo store petabytes of data
Google File SystemGoogle File System

To store petabytes of dataTo store petabytes of data

MapReduceMapReduce
To parallel process dataTo parallel process data
MapReduceMapReduce

To parallel process dataTo parallel process data

BigTableBigTable
A huge key-value datastoreA huge key-value datastore

BigTableBigTable
A huge key-value datastoreA huge key-value datastore

更多不同語言的 MapReduce API 實作：
http://trac.nchc.org.tw/grid/intertrac/wiki%3Ajazz/09-04-14%23MapReduce

其他值得觀察的分散式檔案系統：
 IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/
 Lustre - http://www.lustre.org/ 
 Ceph - http://ceph.newdream.net/ 

http://trac.nchc.org.tw/grid/intertrac/wiki%3Ajazz/09-04-14%23MapReduce
http://www-03.ibm.com/systems/software/gpfs/
http://www.lustre.org/
http://ceph.newdream.net/
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Hadoop 是一個讓使用者簡易撰寫並
執行處理海量資料應用程式的軟體平台。

亦可以想像成一個處理海量資料的生產線，只須
學會定義 map 跟 reduce 工作站該做哪些事情。

就像工廠的倉庫
存放生產原料跟待售貨物

HDFS 存放
待處理的非結構化資料
與處理後的結構化資料

生產機台

Map

一進一出

包裝機台

Reduce

多進一出

Hadoop Hadoop 簡介簡介Hadoop Hadoop 簡介簡介
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Why we choice Hadoop? Good Ecosystem!Why we choice Hadoop? Good Ecosystem!

豐富的生態系建構出處理海量資料的工具庫豐富的生態系建構出處理海量資料的工具庫

http://rationalintelligence.com/wp_log/?p=104 

http://rationalintelligence.com/wp_log/?p=104
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BI and EDW build on Hadoop EcosystemBI and EDW build on Hadoop Ecosystem
運用運用 HadoopHadoop 生態系搭建資料倉儲與商業智慧分析生態系搭建資料倉儲與商業智慧分析

http://rationalintelligence.com/wp_log/?p=104 

http://rationalintelligence.com/wp_log/?p=104
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Microsoft love Hadoop, tooMicrosoft love Hadoop, too
微軟幫微軟幫 AzureAzure 還有還有 SQL ServerSQL Server 都接上都接上 HadoopHadoop

參考來源： Big Data Solution | Microsoft SQL Server 2008 R2
http://www.microsoft.com/sqlserver/en/us/solutions-technologies/business-intelligence/big-data-solution.aspx

http://www.microsoft.com/sqlserver/en/us/solutions-technologies/business-intelligence/big-data-solution.aspx
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Oracle love Hadoop, tooOracle love Hadoop, too
OracleOracle 也接上也接上 HadoopHadoop

參考來源： Cloudera teams up to connect Oracle and Hadoop
　　　　　 http://news.cnet.com/8301-13846_3-20008242-62.html 

http://news.cnet.com/8301-13846_3-20008242-62.html
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Hinet Application of Big DataHinet Application of Big Data
中華電信已經在做的海量資料應用中華電信已經在做的海量資料應用

參考來源：中華電信：分析駭客行為，拓展對外新服務，發表日期： 2012-03-06
　　　　　 http://www.bnext.com.tw/print/article/id/22333

http://www.bnext.com.tw/print/article/id/22333


19

Hinet Application of Big DataHinet Application of Big Data
中華電信已經在做的海量資料應用中華電信已經在做的海量資料應用

參考來源：中華電信用 Hadoop 技術分析通話明細，發表日期： 2011-06-12
　　　　　 http://www.ithome.com.tw/itadm/article.php?c=68023 

http://www.ithome.com.tw/itadm/article.php?c=68023


雲端產業供應鏈雲端產業供應鏈　　 Supply Chain of Cloud ComputingSupply Chain of Cloud Computing



大象擺這裡

雲端產業供應鏈雲端產業供應鏈　　 Supply Chain of Cloud ComputingSupply Chain of Cloud Computing



22

Sensor
Network

Smart
Grid
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巨量資料的社群關聯巨量資料的社群關聯    RelationsRelations  between Communitiesbetween Communities

大象擺這裡
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