Virtual Platform Generation Using TECS Software
Component and SCE

Takuya Azumi Yuko Hara-Azumi Rainer mer
Ritsumeikan University Ritsumeikan University Center for Embedded Computer Systems
University of California, Irvine

Stagel:TECS

TECS Generator

Abstract—The paper presents our going work on a system-level
design framework integrating TECS, which is one of the software !
component technologies for embedded systems, and SCE, which '

Application
Code

is a system-on-Chip environment based on SpecC language, for
realizing a higher abstraction level design than prior work. Since
TECS implementation is based on conventional C language,

such as function calls, it is suitable for embedded software T StageriscE T
developers. Then, our framework supports the transformation System Model
from component descriptions and component sources to SpecC

specification for using SCE advantages, such as design space B |
exploration and efficient MPSoC implementation. An application el System Design

for creating a panoramic image removing objects, such as people, Decisions "' (Specify-Explore-Refine)
shows an example of data partitioning and parallelization by
using our framework.
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I. INTRODUCTION

Increasing embedded system complexities and strict time- U ! i ot :
DB ardware oftware sw H
to-market schedules are critical issues in the today’s systenj- 1 synthesis Synthegs DB 5

level design. To improve the design productivity, designing thef
systems at a higher abstraction level is necessary [1]. : @

In embedded software domains, meanwhile, software com- R (7
ponent technologies have become popular to improve thée == G @ —
productivity [2], [3], [4], [5]. It has many advantages SUCh & T L :
as increased reusability, reduced time-to-market, reduced soft-
ware production cost, and hence, improved productivity [6].
We, therefore, propose a system-level design framework for
realizing a higher abstraction level design than prior work. Wgenerated by a TECS generator. At Stage 2, the remaining
integrate a software component system for embedded systedesign flow is the same as a general SCE design flow [7]. SCE
TECS (TOPPERS Embedded Component System [2]), asdipports a top-down system design flow based on a specify-
the system-on-chip environment SCE], which is based on explore-refine paradigm with support for heterogeneous target
SpecC language. platforms consisting of custom hardware components, embed-

The contribution of this work is to present a systemded software processors, dedicated IP blocks, and complex
level design method based on TECS which provides a highmmmunication bus architectures.
abstraction level design environment than existing works such
as [7], [8], [9]. In the existing HW/SW codesign technologies,
designers need to manually add or modify HW/SW commu- The target application for the framework is an application
nication sources (e.g., their size, direction, and allocator) fior generating a panoramic image removing objects, such as
input behavioral descriptions, which is complex to specify. Ipeople. In the panoramic image view system, such as Google
contrast, in our framework, the designers can design the ovefifeet View, a user can see images from the street using
system at higher abstraction level and have no need to spedifgnidirectional images. Fig. 2 illustrates the target application.
the HW/SW communication in the input description becauséhe application creates the image without people as shown in
TECS specifically defines the interface between componerttse right image of Fig. 2 based on the algorithm [10] by
and the communication sources are automatically generatagsing a set of panoramic images which are taken at the same

Fig.1 represents the proposed design flow using our framsition.
work. At Stage 1 in Fig. 1, starting from component descrip- Since creating an image by removing obstacles needs a
tions and component sources in TECS [2], the SpecC systanmber of original images, each of which has two million
model, including definitions obehavios and channes, is pixels the original program is designed only for off-line use.

Fig. 1. Design flow for virtual platform generation
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Fig. 3. Component diagram for target application

argument of function ofignature correspond to dehavior
and achannelin SpecC language, respectively. Note that it
is easy to duplicate MORells for realizing data partitioning
and parallelization as shown in Fig. 3.

IIl. CONCLUSION

This paper proposed a new system-level framework inte-
grating TECS and SCE for realizing a higher abstraction level
design than prior work. The advantage of our framework is
to use software components for system-level design without
modifying input C sources (component sources). Moreover,
since TECS supports data partitioning and SCE supports
MPSoC as target architecture, our framework can deal with
more complex applications, and can help in parallelizing them
for efficient implementation. We plan to implement the TECS
generator and will evaluate it using the MOR application.
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