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Abstract

Intellectual Property (IP) reuse is becoming
essential in System-On-Chip (SOC) design. It helps
designers meet the challenges of increasingly complex
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applications, highly integrated systems and shorter
design cycles. However, effective IP reuse poses
severa  problems, notably in the architecture
exploration and the integration of the foreign IP cores
within the target system. State-of-the-art design
methodologies do not address these issues, but rather
rely on the IP vendors to assist designers with the
custom integration of their IP cores. According to
the industrial practice, the IP-based SOC synthesis
presents several challenges to designers.  The
challengesare (1) communication between hardware
and software instances, (2) accurate performance
estimation of architectural candidates, (3) efficient
selection of |IP cores, and (4) 1P-based heterogeneous
system simulation. To achieve an effective | P-based
SOC synthesis technology, there are two design phases
inthis proposal.  First, we use three axes, {algorithm,
attribution, structure}, to describe a target system.
Each of these axes can be tuned to compose an
architecture. Based on this three-dimensional
representation, our technology allows the designer to
describe their target systems entirely and estimate
performance measures at a very early stage in the
overall design process. Second, we build a
heterogeneous co-simulation environment that allows
a heterogeneous collection of IP cores to be verified,
integrated, and reused seamlessly in a unified design
environment. Given an application and a set of
real-time constraints, the research has three goals: to
synthesize and verify an architecture that can meet
flexible real-time constraints, to port the application
correctly onto the selected architecture, and to
complete the design, simulation and verification
quickly and economically.

Keywords: IP, System-On-Chip, hardware-software
co-design, system integration, HW/SW co-simulation
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