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Overview of Web CachingOverview of Web Caching
Web Caching vs. File System CachingWeb Caching vs. File System Caching

File sizeFile size
Temporal localityTemporal locality

Least Recently Used replacement algorithms (LRU)Least Recently Used replacement algorithms (LRU)
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WebWeb PerformancePerformance

DistributedDistributed File File SystemSystem (DFS)?(DFS)?

Copies Copies ofof files files maymay bebe cachedcached inin oneone oror more more 
servers.servers.
Works fine Works fine ifif::

NumberNumber ofof WebWeb servers servers isis notnot tootoo largelarge;;
Data does Data does notnot changechange veryvery frequentlyfrequently;;

WebWeb PerformancePerformance

CachingCaching ArchitecturesArchitectures
HierarchicalHierarchical CachingCaching

OriginOrigin serverserver
NationalNational cachecache
Regional Regional cachecache
InstitutionalInstitutional cachecache
ClientClient cachecache

DistributedDistributed CachingCaching
InstitutionalInstitutional cachecache

CacheCache LevelsLevels

Web PerformanceWeb Performance

HierarchicalHierarchical vsvs. . DistributedDistributed

David Sora  
david@ipb.pt

Expected connection time Expected transmission time

Web PerformanceWeb Performance

Performance issuesPerformance issues
Data Copies and ReadsData Copies and Reads
Event NotificationEvent Notification

Single process event driven (SPED)Single process event driven (SPED)
Multiple process / thread (MP)Multiple process / thread (MP)

Communication Code PathCommunication Code Path
Reducing the code path (between the Web Server Reducing the code path (between the Web Server 
and TCP/IP and TCP/IP stackstack) ) byby systemsystem calls and redundant calls and redundant 
socket layer code eliminationsocket layer code elimination
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Adaptive Fast Path Architecture Adaptive Fast Path Architecture 
(AFPA)(AFPA)

Web Server Characteristics SPECweb96 workload
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KernelKernel--mode platform for highmode platform for high--performance performance 
network serversnetwork servers

Support for a variety of application protocolsSupport for a variety of application protocols
Direct integration with the TCP/IP protocol stackDirect integration with the TCP/IP protocol stack
KernelKernel--managed, zero copy cachemanaged, zero copy cache

Intel Itanium ArchitectureIntel Itanium Architecture
(IA 64(IA 64--bit)bit)

PredicationPredication
SpeculationSpeculation
Increased Number of RegistersIncreased Number of Registers
ParallelismParallelism
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ConclusionsConclusions
WhyWhy WebWeb CachingCaching??

“(…) a “(…) a WebWeb cachecache couldcould eliminateeliminate atat leastleast 30% 30% ofof thethe
WebWeb traffictraffic (…)”(…)”

Improved solutions:Improved solutions:
Adaptive Fast Path Architecture (IBM)Adaptive Fast Path Architecture (IBM)

Doubles capacity for serving static contentDoubles capacity for serving static content

Intel Itanium Architecture (Intel)Intel Itanium Architecture (Intel)
Enable larger and more powerful cache server softwareEnable larger and more powerful cache server software
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ConclusionsConclusions

FutureFuture??

DeliverDeliver performance performance improvementsimprovements for for 
dynamicdynamic contentcontent..


