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QoS-Safe Deployment. A component archi-
tecture guarantees that components will function
correctly when deployed on any sufficiently provi-
sioned architecture-compliant platform. We refer
to this as the safe deployment property. Unfortu-
nately, current architectures have well known limi-
tations: closed platform services are inefficient for
applications like streaming continuous-media, real-
time constraints are not communicated, and toler-
ance for imprecision or other data loss cannot be
traded for better real-time performance.

We refer to applications that tolerate bounded
error or imprecision as QoS-sensitive applications.
Such applications cannot be safely deployed on cur-
rent component architectures without careful engi-
neering of deployment resources and communication
protocols. How can we extend component architec-
tures so that the safe deployment property is pre-
served for QoS-sensitive applications?

The crux of the problem is that application QoS
is a property not of a component, but of a deployed
composition of components. In current architec-
tures, application QoS is a function of both services
provided by the middleware platform and of deploy-
ment descriptors provided by application develop-
ers. Neither the platform nor the application de-
veloper have enough information to guarantee safe
deployment.

Platform-Managed QoS. The QuA project is
investigating the idea that an open platform can ef-
fectively assume all responsibility for QoS manage-
ment.

In the QuA architecture, applications declare
instantiation and binding requirements in service
specifications. A service specification identifies both
new and existing objects that participate in a ser-
vice, and declares their initialization, composition
with other objects, and exported interfaces. New

objects in a specification are identified only by type,
leaving the platform free to select an appropriate
implementation. A type may be implemented by a
primitive software component, or by another service
specification, allowing arbitrarily complex composi-
tions.

The QuA Platform handles service creation re-
quests as a meta operation. A service request in-
cludes a service specification, quality specification,
and input guarantee [1]. The platform has the re-
sponsibility for identifying implementation alterna-
tives that satisfy the required service types and for
planning a configuration that best satisfies the qual-
ity specification.

Open Service Planner Architecture. The
QuA architecture builds on the experience of the
OpenORB project [2] by adopting an open-reflective
model to enable runtime platform configuration.
The key innovation of the QuA component archi-
tecture is the pluggable service planner. The QuA
Platform delegates the task of service creation to
the service planner associated with the requestor’s
service context. We believe QuA will support non-
QoS-sensitive applications efficiently with a simple
generic planner while allowing system administra-
tors to configure a QoS-sensitive application with
specialized planners that encode as much knowledge
as needed to optimally satisfy service specifications.
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