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Outline

ïDefinition
ïHistory
ïOverview 
ïFox Paper 
ïBrewer paper
ïOpen Problems  
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Definition

ïWhat is an Internet Service? 
ïAny client server interaction over the 

Internet? 
ïWhat is a service? 

ñClient is a ìuserî of the server
ñShared resources 
ñInformation or ìtransactionsî are the key 

abstractions, not packets or data 
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Examples

ïAuctions 
ñEbay, yahoo auctions 

ïTrading 
ñE*Trade, schwab

ïShopping
ñAmazon model  

ïEntertainment and news 
ñCnn, AOL

ïComputing Services (ìgridî) 
ñSeti @ home, 

ïCommunication
ñHotmail, AOL instant messanger
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Internet Service History

ï1970ís email+FTP 
ï1980ís email, ftp, news
ïEarly 1990ís: +gopher wais (search)  
ïMid 1990ís: +web, (hypertext)

ñadded search later

ïLate 1990ís: +DB access 
ïToday: +radio, movie/ TV shorts 
ïTomorrow?  
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Lesions from Giant-Scale 
Internet Servics  

ïAuthor: Eric Brewer
ñprofessor at UC Berkeley and Chief Scientist of 

Inktomi 
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Challenges

ïHigh availability 
ïOn-line evolution 
ïGrowth 
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Examples

google                      >10000    80+M day  1-2 processor PC’s
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Tier Functions

ïTier 1: Request Distribution 
ñload balancers, front ends, TP monitors

ïTier 2: Web servicing, data aggregation
ñWeb serves, distillers 

ïTier 3: Persistent state
ñDatabases and storage modules 
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Tiered Models

Tier 1

Tier 2

Tier 3

CS 553 Spring 2003 11

Availability Metrics

ïClassic analysis: 
ñMean time to Failure (MTTF)
ñMean time to Repair (MTTR)
ñAverage Uptime 
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New Metrics

ïNew, 2 dimensional space: 

ïYield: % of queries completed per 
second 

ïHarvest: % of data available 
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DQ Principle

ïTotal amount of data deliverable is 
constant 
ñBandwidth constraint 
ñData per query * Queries/sec = C

ïService quality defined by how much of 
total potential, C, is delivered 
New metric needed to reason about  both ìdataî and 

ìqueriesî 
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DQ In practice 

Which method is a better upgrade strategy? 
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When is DQ useful 

ïCan the data be partitioned? 
ñDifferent users -> different datasets 

ïCan it be replicated?   
ñAuctions 
ñTrading 
ñShopping
ñEntertainment and news 
ñComputing Services (ìgridî) 
ñCommunication
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Big Ideas

ïClustering and tiers 
architecture/clusters are the only way to 
go. (why?)

ïDual metrics needed to capture 
availability 

ïConstant = DQ is the best way to 
measure availability  
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Cluster based Scalable 
Network Services

ïAuthors:
ñArmando Fox: Prof. at Stanford
ñSteve Gribble: Prof. at Washington
ñYatin Chawathe: ICIRI Research Lab
ñEric Brewer
ñPaul Gauthier: CTO of Inktomi  
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Paper ideas

ïArgues for cluster architecture
ñSeems natural today, what was the big deal? 

ïACID vs. Base
ïPresents scaling study
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ACID vs. BASE

ïACID: 
ñAtomic, consistent, isolated, durable 

ïBASE
ñBasically available, soft state, eventual 

consistency 

ïWhat do these really mean? 
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BASE Universe

ïStale data OK
ïUse Soft state

ñNon-durable and eventually  consistent 

ïApproximate answers are OK
ïCompare to ACID: 

ñHow would a database designer react to the 
above statements? 

ñWould you want your DBMS to behave in a BASE 
manner?   
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Layered Software Model
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Two Services

ïTransend web proxy service 
ñFront end for devices, modems 

ïHotBot search engine 
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Scalability 
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Scalability Study

ïDoes a demonstration of 7 distillers and 
3 front demonstrate scalability? 

ïìpilot plantî type of demonstration 
ñbuild working scale model of the actual system 
ñDevelop ideas so that most real problems are 

uncovered 
See ìmythical man-monthî by Fred Brooks 
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Summary 

ïArchitecture panned out 
ïSoftware model a little fuzzy 

ñis CGI scripts + a DB the same thing? 

ïPhilosophy of of BASE used
ñBut not well understood what that means 

compared to ACID 


