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Adaptive Middleware

Proposed Solution Approach !

Adaptive Middleware

INFRASTRUCTUREINFRASTRUCTURE
MIDDLEWAREMIDDLEWARE

DISTRIBUTIONDISTRIBUTION
MIDDLEWAREMIDDLEWARE
&  COTS  ORB&  COTS  ORB

QQOOS  S  ADAPTIVEADAPTIVE
LAYERLAYER    COMMONCOMMON

SERVICESSERVICES

OPERATING SYSTEMOPERATING SYSTEM

&& PROTOCOLS PROTOCOLS

operation()operation()
in  args

out  args + return  value
CLIENT

OBJECTOBJECT
((SERVANTSERVANT))

INFRASTRUCTUREINFRASTRUCTURE
MIDDLEWAREMIDDLEWARE

DISTRIBUTIONDISTRIBUTION
MIDDLEWAREMIDDLEWARE
&  COTS  ORB&  COTS  ORB

QQOOS  S  ADAPTIVEADAPTIVE
LAYERLAYER    COMMONCOMMON

SERVICESSERVICES

OPERATING SYSTEMOPERATING SYSTEM

&& PROTOCOLS PROTOCOLS

NETWORKNETWORKCLIENT  HOSTCLIENT  HOST SERVER  HOSTSERVER  HOST

RESOURCERESOURCE

MANAGERSMANAGERS

RESOURCERESOURCE

MANAGERSMANAGERS

OBJOBJ

REFREF

STATUSSTATUS

COLLECTORSCOLLECTORS

BANDWIDTHBANDWIDTH

CONTROLCONTROL

PROPERTYPROPERTY

MANAGERSMANAGERS

POLICYPOLICY

MANAGERSMANAGERS

QOS  MECHANISMSQOS  MECHANISMS

.........

QOS MANAGERSQOS MANAGERS

.........

Hard Problems

� Decoupling functional

path from QoS path and

applying QoS meta-data

� Developing & integrating
cross-cutting QoS aspects

� Achieving horizontal &
vertical QoS integration

� Leveraging and

customizing COTS
components

UC Irvine



Adaptive Middleware Program Synopsis

Promising Technical Approaches

LEADER/
FOLLOWERS

ACTIVE

OBJECT

HALF-SYNC/
HALF-ASYNC

ACCEPTOR-
CONNECTOR

ABSTRACT

FACTORY

SERVICE

CONFIGURATOR

REACTOR

WRAPPER  FACADES

ADAPTER

PROXY

STRATEGY

BROKER

THREAD-
SPECIFIC

STORAGE

� Documenting and applying patterns

and architectures that enable

multi-aspect components and

frameworks

� Leveraging open-source R&D processes

� Focusing formal veri�cation and

advanced validation techniques on

reusable & well-speci�ed components

and frameworks

� Multi-layer, multi-aspect adaptive

feedback loops within development

processes and middleware run-time

systems
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Adaptive Middleware Program Synopsis

Concluding Remarks

� R&D on distributed & embedded real-time mission-critical applications

must address many similar challenges

{ e.g., service initialization and distribution, error handling, 
ow control, scheduling,

end-to-end timeliness, event demultiplexing, concurrency control, persistence, fault

tolerance

� Successful R&D e�orts must apply components, frameworks, patterns,

and architectures to resolve these challenges and create adaptive

middleware that integrates multiple QoS aspects

� Many research challenges must be addressed to ensure that middleware

for next-generation mission-critical DoD systems and product lines will

simultaneously satisfy multiple cross-cutting QoS aspects

{ e.g., e�ciency, predictability, scalability, dependablity, security, evolvability, and


exiblity
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