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Wireless communication Physically aware configurable protocol stack that is IP compatible »

Real-time services of graded quality with a low footprint and a
configurable protocol stack that includes time and location
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Communication protocol (building block) modeling, performance
modeling across target hardware
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Abstract Embedding computing power in a physical envi-
ronment has provided the functional fAexibility and perfor-
mance necessary in modern products such as automobiles,
aircraft, smartphones, and more. As product features came
to increasingly rely on software, a network infrastructure
helped factor out common hardware and offered sharing
funetionality for further innovation. A logical consequence
was the need for system integration. Even in the case of a
single original end manufacturer who is responsible for the
final product, system integration is quite a challenge. More
recently, there have been systems coming online that must
perform system integration even after deployment—that is,
during operation. This has given rise to the cyber-physical
systems (CPS) paradigm. In this paper, select key enablers
for a new type of system integration are discussed. The needs
and challenges for designing and operating CPS are identified
along with corresponding technologies to address the chal-
lenges and their potential impact. The intent is to contribute to
a model-based research agenda in terms of design methods,
implementation technologies, and organization challenges
necessary to bring the next-generation systems online.
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1 Motivation

Engineered systems rely on ingenuity and technology to
implement a desired functionality, examples of which include
aircraft, automobiles, power plants, smartphones, robots,
washers and dryers, pacemakers, and more. Embedded sys-
tems are engineered systems that implement functionality
by employing computational technologies. The embedded
nature allows the computational elements to interact directly
(1) with a physical computing platform that it executes on
and (ii) with its physical surroundings. In other words, com-
putational logic may obtain input from sensors that measure
physical quantities, execute physical instructions of a com-
puting platform to compute output from this input, and
provide the output to actuators that effect change in phys-
ical quantities and affect the physical behavior.

The intent of this paper is to explore the maturation
of embedded systems and the evolution of the concept of
cyber-physical systems (CPS). A result of this exploration
is the identification of challenges specific 10 systems of a
CPS nature. The perspective reflects upon an industry van-
tage point. Focus is on models for solving industry-relevant
challenges when developing next-generation software sys-
tems. While the material is intended to be accessible to the

3 YouTube

Pieter J Mosterman and Justyna Zander, “Cyber-physical
systems challenges: a needs analysis for collaborating
embedded software systems,” in Software & Systems

The Smart Emergency Response System

Using MATLAB and Simulink

Modeling, Springer Berlin/Heidelberg, ISSN 1619-1366, vol.
15, nr. 1, pp. 5-16, 2016
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