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1 Introduction

The hardware/software partitioning of an embedded system intends to determine
how the system’s functionalities are to be implemented in hardware or software.
More concretely, a given functionality, such as a signal processing algorithm, can
be implemented either in software - i.e., as a set of processes running on a CPU
- or in hardware - i.e., via a dedicated electronic circuit.

Typically, partitioning decisions are taken according to criteria such as latency,
throughput, silicon area, power consumption, etc. These criteria steer the ex-
ploration of the system’s design space, where the desired hardware/software
implementation is selected after evaluating different combinations of hardware
and software.

Hardware/software partitioning tools and methodologies have been thoroughly
studied for centralized systems (i.e., single-processor architectures). However,
these tools and methodologies are more and more strained by the impact of the
complex communication schemes (e.g., hierarchical bus architectures, Networks-
on-Chip) that can be found in today’s parallel and distributed systems (e.g.,
Multi-Processor Systems-on-Chip, MPSoCs).

2 The seminar

This talk focuses on the tool and methodology underlying TTool/DIPLODO-
CUS, that have been developed at the System-on-Chip laboratory of Telecom
ParisTech during the last years of research.

TTool/DIPLODOCUS is a UML toolkit that targets the hw/sw partitioning and
design space exploration of heterogeneous Systems-on-Chips dedicated to data-
dominated applications (e.g., signal and video processing). More specifically,
TTool is a free and open-source toolkit that supports the edition, simulation
and formal verification of UML diagrams for the DIPLODOCUS UML profile.
The presentation is organized as follows:

1. The basic features of the DIPLODOCUS profile will be introduced with
a focus on the modeling semantics and the abstraction level (i.e., System
Level).



2. A demonstration will then show the modeling, simulation and formal veri-
fication capabilities of TTool/DIPLODOCUS by means of a sample smart-
card system. The core strengths of TTool/DIPLODOCUS, such as its press-
button approach, ease of use and the models’ transformations, will be illus-
trated via the design and verification of the smart-card.

3. The talk will be concluded by a presentation of our most recent research
works: the Psi-chart design methodology. The latter is an extension of the
well known Y-chart design approach and is dedicated to the design of parallel
and distributed SoCs. During this third section, we will motivate our works
by explaining the deficiencies of the Y-chart approach when it comes to the
design of parallel and distributed SoCs and their interconnect. We will then
present the overall Psi-chart design approach and illustrate its implementa-
tion in TTool/DIPLODOCUS by means of a case study showing the design
of the physical layer of a Software Defined Radio system.
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