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Abstract

Advances in commercial distributed object computing (DOC)
middleware technologies are enhancing the affordability and
reducing the time-to-market of distributed real-time and em-
bedded (DRE) applications, such as commercial and military
aircraft and satellites control, automobile engines manage-
ment system, chemical and manufacturing plants process con-
trol, and hospital patient monitoring equipment. DOC mid-
dleware encapsulates specific services or sets of services to
provide reusable building blocks that can be composed to cre-
ate DRE applications rapidly and robustly. Commercial DOC
middleware, such as CORBA, Java RMI and COM+, offer
“horizontal” infrastructure services, such as object request
brokers, and “ vertical” models of domain concepts, such as
common semanticsfor higher-level reusable component-based
services, and “ connector” mechanisms between components,
such as remote method invocations or message passing.

Despite the many benefits of DOC middleware, however, de-
velopers of DRE applications face two key unresolved chal-
lenges:

1. Existing middleware technologies do not yet provide a
complete end-to-end solution to build DRE applications.
Many DRE applicationsrequire that the underlying mid-
dleware technology platform be available on heteroge-
neous platforms and languages, interface with legacy
code in different languages and interoperate with mul-
tiple technol ogies from different vendors.

2. Conventional implementations of DOC middleware do
not support DRE applicationsthat possess multiple qual-
ity of service (QoS) demands, such as efficiency, scala-
bility, dependability, and security that cross-cut multiple
layers and require end-to-end enforcement.
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A promising way to address these challenges is to apply
Model-Integrated Computing (MIC) technologies. MIC is a
paradigmfor devel oping application functionality and QoSre-
quirements at higher levels of abstraction thanis possible with
conventional programming languages like C++, Java or C#.
Sophisticated MIC generator tools and aspect weavers can be
applied to analyze the model s and synthesi ze platfor m-specific
code that is customized for specific middleware and applica-
tion properties, such as priorities of the critical tasks, thread-
pool configurations, timeout policies, end-to-end invocation
latencies and reliability properties. A portable, component-
based middleware framework that supports configurable and
adaptive QoSmanagement is essential to the success of model -
integrated computing.

The Model-Driven Architecture (MDA) proposed by the
Object Management Group (OMG) builds upon years of re-
search on the MIC paradigm to provide standards-based
platform-independent models (PIMs) and platform-specific
models (PSMis) that streamline platformintegration issues and
protect investments against the uncertainty of changing plat-
form technology. PIM and PSM descriptions of applications
are formal specifications built using modeling standards, such
as the Unified Modeling Language (UML). The PIM mod-
els are mapped into PSMs via translators. PSMs can be
implemented using standard middleware platforms, such as
CORBA. The MDA technology is, however, not yet matured
to the point of supporting DRE applications.

Our presentation provides two contributions to the study of
using MDA for DRE applications. First, we illustrate how the
MDA paradigm can be applied to simplify the development of
DRE applications and reusable, QoS-enabled component ser-
vices. Second, we describe how pattern-oriented middleware
enables modeling and synthesis tools to rapidly develop, as-



semble, and deploy DOC middleware and component services
tailored for the needs of DRE systems.
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