High-performance Data Stream Processing with Constraints and Parallel
Network Execution in the Distributed CAPE Processing Engine

Distributed CAPE System Architecture

CAPE Query Engine

.

\v

H

Operator
Configurator

\

H

e

QoS Inspector
Operator Plan
Scheduler |  Reoptimzer

Execution Engine

—

Stream
Sender

Storage
Manager

~

Stream
Feeder

Distribution

Manager

!

Query Plan
Generator

!

Stream/ Query
Registration

GUI

e

o

End User

/

A

— |

Queryl Query?2..

|

Query n

Legend:

Control Flow ——»

Data Flon——pp»

Initial Distribution Process

Step 1

Ma

Distribution

nager

Distribution Table

Operator

Machine

Operator 1

M1

Operator 2

M1

Operator 3

M2

Operator 4

M 2

Operator 5

M1

Operator 6

M1

Operator 7

M2

Operator 8

M2

Create distribution tal

M1

Step 2

Stream
Source

vle using

initial distribution algorithm.

Application

Send distribution information to
processing machines (nodes).

Distribution Manager

Connection /™ Query Plan

[

Manager —  Manager
Distribution Decision
Maker
Configuration Distributed Strategy
Repository Repository

s

Runtime
Monitor

Cost Model
Repository

Bradley Momberger
Yali Zhu
Bin Liu
Mariana Jbantova
Elke Rundensteiner
WPI Database Systems Research Laboratory

Operator Reallocation

Move operator and any associated state wholesale

from one machine to another.
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store new tuples on another machine while
still matching the old ones.

Partitioned Parallel Processing

Partition State-Intensive Operators into Hashed

"Buckets" on Multiple Machines
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