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What  is "Distributed Caching"? 

Å An explicit, distributed, in-memory application cache for all kinds 
of data (Java/.Net objects, rows, XML, Binary data etc.) 

ïFuse "memory" across machines into a unified cache 

Unified Cache View 

Clients can be 
spread across 
machines or 
processes 

Clients Access 
the Cache as if it 

was a large 
single cache 

Cache Layer 
distributes data 

across the 
various cache 

nodes 



Where does it fit? 
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Distributed Cache Usage 

Commonalities: Extreme transaction volume, store for transient processing 
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Scenario 

Web 

ÅUser-specific HTTP session  and shared state across web farm 

Å In-flight shopping carts for web retail 

ÅEnabling online self-service applications 

ÅExplicit storage of pre-computed or highly-accessed data 

LOB 
ÅEnterprise-wide product catalog for POS, analytics 

ÅCaching frequently used reference data for a ERP application 

Telco 
ÅCellular/VOIP: compute utilization, prepay charges, call routing and session  info  

ÅSMS: message content / notification / receipt, billing 

Travel ÅAggregated flight pricing / availability retrieved from airlines 

Defense  ÅSensor network data processing and threat detection 

Financial 
ÅPer-user portfolio data and delayed quote storage for trading 

ÅAggregate and process ticker stream for algorithmic trading 



Types of Application Data 

Reference Activity Resource 

Primary Read Only Read-Write Not shared Read-Write, Shared 

Catalog Data Shopping Cart Auction Data/Seat  
Assignment 
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ÅA version of the authoritative data 

ïAggregated or transformed 

ÅEach version is unique 
ÅRefreshed periodically  

ÅExamples 
ïWeb and Enterprise  (Product) 

Catalogs 

ïUser, Employee data 

ÅAccess pattern 
ïMostly read 

ïShared  & Concurrent Access 

ÅScale 
ïLarge number of accesses 

ÅFunctionality 
ïKey based Access 

ïSimple Query & Filtering 

ïLoading 
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ÅData typically generated as part of the 

application activity 
ÅActive during business transactions 
ïTypically logged to a backend data 

source 

ïHistorical data 

ÅExamples 

ï Shopping Cart 

ï Session State 

ïEnterprise LOB app (Purchase Order) 

ÅAccess pattern 
ïRead and write 

ïPrimarily exclusive access 

ÅScale 
ïHigh data (and access) scale 

ÅFunctionality 

ïKey based  access 

ïTransactions (Grouping)  

       Caching Activity-oriented Data 
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       Caching Resource-oriented Data 

ÅAuthoritative data 

ÅModified by transactions; spans 

transactions 

ÅExamples 

ïFlight Inventory 

ÅAccess pattern:  

ïRead and write 

ïShared access 

ÅFunctionality 

ïKey based  access 

ïTransactions 

ÅScale 

ïLarge number of concurrent accesses 

ïRelaxed consistency for scale 

Scenario:  Flight Inventory and Pricing 
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ÅA version of the authoritative data 

ïAggregated or transformed 

ÅSeveral TBs on 100s of Memcached 
Servers 

ÅExamples 
ïUser data, friend data, pictures 

ÅMost accesses hit the cache 

ÅAccess pattern 
ïMostly read 

ïShared  & Concurrent Access 

ÅScale 
ïLarge number of accesses 

ÅFunctionality 

ïKey based Access 

ïSimple query/Filtering 

        The Facebook Scenario 
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Extreme Transaction Processing 

ÅTraditional TP monitors 

ÅEnterprise Application Servers 

ÅTraditional Integration Brokers 

ÅMessage Servers 

ÅEvent Driven Messaging 

ÅEnterprise/Internet Service Bus 

ÅGrid/Fabric based Application Servers 

ÅLow latency platform 

Å Distributed TP applications with exceptionally 
demanding performance, scalability, availability 

Å Real-time, business critical, secure, and 
manageable 



Grid/Fabric based Application Servers 
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Å Integrated distributed caching 
platform 

Å Application State 
Management 

Å Partitioned and Replicated 
application state 

Å Co-located logic and state 

Å Data aware routing 

Å Extreme low latency 
routing and access 

Å Durability and Persistence 



Next generation applications ς distributed, loosely-coupled, even-driven 

requiring high scale, performance and availability.   
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Application Requirements 
ÅEfficient (Application) State management 
ÅPerformance 
ïMillisecond/microsecond access 

ï100s of 1000s of accesses 

ÅScale 
ï10s ς 100s of nodes in enterprise 

ï100s ς 1000s in cloud applications 

ÅAvailability 
ïAlways available 

ÅConsistency 
ïDifferent degrees: Strong, Weak, Eventual, . . . 

ÅAccess 
ïKey based and simple query based access 

ïTransactions, Optimistic concurrency control 

ï Invalidations 



Caching API 

// Create instance of cachefactory (reads appconfig) 
DataCacheFactory fac = new DataCacheFactory(); 
 
// Get a named cache from the factory 
DataCache catalog = fac.GetCache("catalogcache"); 

// Simple Get/Put  
catalog.Put("toy - 101", new Toy("Puzzle", .,.));  
 
// From the same or a different client  
Toy toyObj = (Toy) catalog.Get ("toy - 101");  

// Region based Get/Put  
catalog.CreateRegion (" toyRegion ");  
 
// Both toy and toyparts  are put in the same region  
catalog.Put ("toy - ʦʣʦʏƗ ÎÅ× 4ÏÙƽ ƚƗƚƾƗ ƧtoyRegion ƨƾƘ 
Catalog.Put ("toypart - 100", new ToyParts ƽƛƾƗ ƧtoyRegion ƨƾƘ 
 
Toy toyObj = (Toy) catalog.Get ("toy - ʦʣʦƧƗʏÔÏÙ2ÅÇÉÏÎʏƾƘ 



Access APIs ς Tagging Items 

ÅAdd Tags to Items 

ïTag Search on Default Regions 

 

 

 
 

Tag hotItem   = new Tag(" hotItem ");  
 
catalog.Put ("toy - 101", new Toy("Puzzle"),  
             new Tag[]{ hotItem }Ɨ ƧtoyRegion ƨƾƘ 
 
catalog.Put ("toy - ʦʣʧʏƗ ÎÅ× 4ÏÙƽʏ"ÒÉÄÇÅʏƾƗ ƧtoyRegion ƨƾƘ 
 
// From the same or a different client  
List< KeyValuePair <string, object>> toys =  
          catalog.GetAnyMatchingTag (" toyRegion ", hotItem );  


