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Ä 1995/05 : Java  

 

Ä 1998/02 : XML 1.0  

Ä 1999/12 : J2EE 1.2  

Ä 2000/05 : SOAP 1.1  

Ä 2001/03 : WSDL 1.1  

Ä 2002/02 : JAX -RPC PR 

Ä 2003/05 : BPEL4WS1.0  

Ä 2004/06 : EJB 3.0 EDR  

Ä 2005/10 : JAXB 2.0 PFD  
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Long Tail  

 N=n(n -3)/2  
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Â Google  

Â eBay  8,830  20 PV/  

Â Facebook  4  
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Web Appli  Multi - tier Bottle Neck  
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Cache  /  Data Grid  

Ä Oracle Coherence  
http:// coherence.oracle.com/display/COH33UG
/Coherence+3.3+Home  

Ä IBM  Object Grid  
http:// www.ibm.com/developerworks/downloa
ds/ws/wsdg/learn.html?S_TACT=105AGY09  

Ä GiGaSpace  
http://www.gigaspaces.com/  

Ä Terracotta  
http://terracottatech.com /  
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On Memory  
Hash  

Persistency  



Cloud  

Ä Google:  BigTable  + Google App Engine  
http://labs.google.com/papers/bigtable -
osdi06.pdf  

Ä Microsoft: SSDS(SQL Server Data Service)  
http:// www.microsoft.com/sql/dataservices/def
ault.mspx  

Ä Amazon: SimpleDB  
http://www.amazon.com/SimpleDB -AWS-
Service -Pricing/b?ie=UTF8&node=342335011  

Ä Amazon : Dynamo  
http:// www.allthingsdistributed.com/2007/10/a
mazons_dynamo.html  
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2004  
 

Ä 2004 Google

 

Ä Google  

Â Scale -out  Archtecture , GFS 

Â Availability, co -Design  

Â MapReduce , Sawzall  

Â BigTable  

Â DataCenter  Technology  
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Ä 2006 Amazon EC2/S3
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Ä 2008 Microsoft Azure

 

Ä Cloud OS  

Â Service Model, Fabric Controller  

Â P2P/DHT Key/Value Data Store  

Â Queue, Optimistic Concurrent Control  

Â Eventually Consistency, BASE  
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Ä 2010 Salesforce VMware
VMforce Google VMware
Google App Engine for Business
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Ä Eventually Consistency
Transaction ACID
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GFS  chunkserver  

Linux  File System  
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Linux  File System  

Application  

GFS Client  

  Google File System  

Chunk  2ef0  
GFS Master  

File NameSpace  

/foo/bar  

(file name,chunk index)  

(chunk handle,  
 chunk location)  

(chunk handle,byte range)  

chunk data  

Instruction to chunkserver  

Chunkserver state  

  

 



Split 0  

Split 1  

Split 2  

Split 3  

Split 4  

Worker  

Worker  

Worker  

Partition0  
Partition1  

Partition0  
Partition1  

Partition0  
Partition1  

Worker  

Worker  

Output  
file0  

Output  
file1  

Master  

Input File  
and its Split  

Map  
Phase 

Intermediate File  
 on Local Disk  

Reduce  
Phase 

Final  
Output  

S
c
a

la
b

le
 

S
c
a

la
b

le
 

Google MapReduce  



Google BigTable  

Bigtable  
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Microsoft Azure SDS  
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