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Staged Event-Driven Architecture

@ Designed for
h ighly concurrent In ternet se rvices

@ Applications are netw ork of s tages
@ Stages are driven by event

@ Stages connected by explicit e vent queue s



Internet Is a p roblem

@ millions of users demanding access
@ mae complex and dynamic contents

@ tr aditional OS design does not bt
- m ut iprogr mming f or r esource vir tualizat ion

@ replication, clustering not a lways sufpPce
- p eak | oad may seldom occur



Well-Condit ioned ser vice

@ Behaving like a simple pipeline

@ Throughput incr ease proportional t o the | oad,
until it saturates (pippline fu ll)

@ Graceful Degradat ion: when overloaded,
@ thr oughput do es not deg rade

@ linear r esponse-time penalty equa lly
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Figure2: Threadedserver thr oughput degradation: This bendimarkmea
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Figure 4: Event-driven server throughput: This bendcimark measues




Concurrency M odels

@ Thread-per-Request
- thr oughput deg rades for | arge # of a ccess

@ Bounded Thread Pools
- ¢ an avoid thr oughput deg radat ion
- I esponse time may be e xtr emely unfair

o Event-Driven
- r obustt o load
- e vent han dler should not bl ock
- a pplication should schedule & order e vents
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Figure 3: Event-driven server design: This bPgue showsthe Bow of events




SEDA goals

@ massie concurrency
- e vent- driven execut ion, asynchronous IO

@ simplfy ¢ ongr uction
- p rovide scheduling, r esource management

@ enable Intr ospection on event queue s
- a pplication can have contr ol on events

@ self-tu ning resource management
- thr ead pool contr oller, bat ching contr oller



Conclusion & Discussion

@& SEDA I1s a c ombina ion of
thr eaded model and event- driven model

@ event-driven stages - mo dular ity
@ explicit e vent queue s - ¢ ontr ol over e vents

@ dynamic contr ollers
- s cheduling & r esource management

@ easier t o build wel l-c ondit ioned ser vice

@ SEDA can be new OS design model
- mo re contr ol over scheduling & r esource
- shared virtualized resource not n ecessa'y
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Figure 5: Staged event-driven (SEDA) HTTP server: This is a structural representation of the SEDA-based Web server, described in detail in Section 5.1. The
application is composed as a set of stages separated by queues. Edges represent the flow of events between stages. Each stage can be independently managed, and
stages can be run in sequence or in parallel, or a combination of the two. The use of event queues allows each stage to be individually load-conditioned, for example,
by thresholding its event queue. For simplicity, some event paths and stages have been elided from this figure.
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Figure 7: SEDA resource controllers: Each stage has an associated controller
that adjusts its resource allocation and behavior to keep the application within
Figure 6: A SEDA Stage: A stage consists of an incoming event queue, a its operating regime. The thread pool controller adjusts the number of threads
thread pool, and an application-supplied event handler. The stage’s operation executing within the stage, and the batching controller adjusts the number of
is managed by the controller, which adjusts resource allocations and scheduling events processed by each iteration of the event handler.

dynamically.

Controller




SEDA seem familiart o
what | @e seen before

@ Didr ibuted Systems
- Compuers : stages
- OS (TCP stack) : event queue & s cheduler

@ SEMA Is | ikke a model implementat ion of
distr ibuted system in a single machine
- Thatis . .. MULTIPROGRAMMING with IPC?



Quest ions

@ How did they implement the SED A queue?
@ How t o arrange events an d asynchronous 10?

@ |s SEDA essertially different fr om
mult iprocess/thr ead programming with
message passing OR distr ibuted systems?



