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Subscription routing ([CRWO01]: siena, [TKO06]: forest)
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Motivation

» Efficient End-to-End transmission delays
» More flexible edge routing approach [JF07]

» A flexible communication substrate for event processing
systems
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Our Contributions

» New routing structures and algorithms:
» applicable for both traditional and edge routing
» sbsposet — predicate storage and coverage

» sbstree — management of disjunctions of predicates
conjunctions
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Our Contributions

» New routing structures and algorithms:
» applicable for both traditional and edge routing
» sbsposet — predicate storage and coverage
» sbstree — management of disjunctions of predicates
conjunctions

» Content summarisation using Bloom filters [Blo70]

» not imposing any limitation on the type and content of the

events/subscriptions
» sparse Bloom filters for space complexity
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Publish /Subscribe Model

» Decoupled [EFGK03] communication...
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Publish /Subscribe Model

» Decoupled [EFGK03] communication...

» ...between publishers and subscribers via routers
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Publish /Subscribe Model

» Decoupled [EFGKO03] communication...
» ...between publishers and subscribers via routers
» ...using subscriptions (conjunction of predicates)

» < movie = "star wars” AND price < 15
W—/
Po() p1()
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Publish /Subscribe Model

» Decoupled [EFGK03] communication...
» ...between publishers and subscribers via routers

» ...using subscriptions (conjunction of predicates)
» ...and events (disjunction of predicates)

> movie = "batman” OR price = 15.5
—— S R , N~

ang avo an avi
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Publish /Subscribe Model

Decoupled [EFGKO03] communication...

..between publishers and subscribers via routers

>
>
» ...using subscriptions (conjunction of predicates)
» ...and events (disjunction of predicates)

>

..based on their content
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Event forwarding

An event e matches a subscription s (e 3 s)

Voes Ffanavice : P ({an,av}) = true

A broker contains [S| subscriptions:

Vses :  execute Equation 1

7 of 27 slides
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Approach

An event e matches a subscription s (e <X s)

Voes Ffanaviece : P ({an,av}) = true

Evaluate predicate functions
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Approach

An event e matches a subscription s (e <X s)

Voes Jfanaviee i P({an,av}) = true

Calculate of disjunction of conjunctions of predicates
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Overview: Subscription Routing

sbsposet

sbstree
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Overview: Event Forwarding

sbsposet

sbstree
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SBSPoset

» Stores subscriptions as:
» disjunction of single predicates
> ordered by the coverage relation
» Every predicate is assigned a Bloom filter

» which summarizes its content
» and that of covering predicates

Summary 11 of 27 slides
ooo

» No limitations on the expressiveness of the subscription/event

language
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SBSPoset: subscription storage
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SBSPoset: subscription storage
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SBSPoset: subscription storage
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SBSPoset: subscription storage
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SBSPoset: subscription storage

New subscription: x>15 y>0
X
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SBSTree

» Represents the disjunction of conjunctions of subscriptions’
predicates:
> stores only Bloom filters
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SBSTree: subscription storage
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SBSPoset: event forwarding
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SBSTree: event forwarding
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Evaluation Environment

» SIENA 1.5.4

» http://www.inf.unisi.ch/carzaniga/siena/
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Evaluation Environment

» SIENA 1.5.4
» Apache Mina

» http://mina.apache.org/
» ver. 2.0.0-M1 as of 24t Jan 2008
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Evaluation Environment

» SIENA 154
» Apache Mina
» Stochastic Simulation in Java (SSJ) library

» umontreal.iro.lecuyer.randvar.*
» umontreal.iro.lecuyer.rng.*
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Evaluation Environment

» SIENA 1.5.4
» Apache Mina

» Stochastic Simulation in Java (SSJ) library
> BloomFilter

» http://wwwse.inf.tu-dresden.de/xsiena
» Based on code by: Hongbin Liu and Arash Partow
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Subscription routing
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TCP/IP Latency
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TCP/IP Throughput
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Bloom Filter vs Sparse Bloom Filter
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Summary

Low latency, high throughput
Event forwarding based on Bloom filters

No restrictions on the subscription language

vV v vy

Decoupled management of predicates and their conjunctions
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Thank You!

http://wwwse.inf.tu-dresden.de/xsiena/
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