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SpecC ITS(Intelligent Transport Systems)

A hardware/software co-design method
using real time evaluation of re-use components and its evaluation

Satoshi Inoue Yu Endo Yuichi Arakawa Hisao Koizumi

Abstract: The trade-off between hardware and software is an important matter In hardware/software
co-design. In embedded systems which develop immense software, the implement ability of software
re-use serves as a key of development success. In this paper, we propose a co-design method using
trade-off conditions of development man-hours, processing time, memory, and the number of gates.
Also in this method we propose a method which incorporates real-time evaluation of re-use parts.
The system level language SpecC is used for realizing the proposed method. We applied the method
to ITS (Intelligent Transport Systems) safe driving support system and evaluated the effectiveness of

the method.
1
LS
(Embedded System)
LSI
[z
SpecC
=1[415]
ITS(Intelligent Transport System) ITS

Graduate School of Tokyo Denki University System Enginearing

0 450


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－DPS－115　　(9)

研究会Temp 
2003／11／14

研究会Temp 
－45－


SpecC SpecC  ANSIC
/
SpecC C PC
SpecC @
VHDL(Very high-speed integrated circuit Hard-ware 23
Description  Language) FPGA(Fed
programmable Gate Array)
FPGA
PC
@
2.1
IP(Intellectual Property: )
Kuax Twax Muax Guax Web
/ KHW IP
SW HW  SwW SW
SwW
HW
HW HWIP
KMAX 2 I(HW + kSN
Tuax = taw +lgy =t

22

()]
o) @
fIspecc SpecC j

AN

4)

(a)

SpecC to C++ VHDL

(6)

0 460


研究会Temp 
－46－


)

RPC(Remote Procedure Cal)

IP RPC

R ———
(Remote N A
Procedure
?/ I/F 1P2

/ I/H IP3

IIR 1P5

I/R 1Pn

network ~—__  __~

®
IP
P
IP
ol
1P2 IP3 IPS IPx
X X 0o O
IP
IP
24 /

g47d

)
Visua Spec2002
I/F
( )
( )
IP IP
IP
IP
@
@
1

(©)

/

()
IP
@)
0)
point
point

1

1point (Kuser = 1) point
Tusr [Mg Musr [Kbyte]

Guser [Koate]
point

PK =(KMAX _k)/KusERr
R :(Mmax_m)/MUSER’

(i)

R = (TMAX _t)/TUSER

2
Pe = (Guax — 9)/ Gueer @

F=UP +U P +U,P, +UsP; @
@) (i)
(i)

I/F

0


研究会Temp 
－47－


(iii)

/
F
F /
25 /
@
SpecC VHDL
IP SpecC
VHDL IP
VHDL
FPGA
@
SpecC C
2.6
FPGA PC
PC
3.
/
/
@ v
(a FPGA osw.mbnsam
fimt PC Mﬁm) =
ByteBlagter ™ Visﬂ:gec LAN -
E—
HWISV |
ISA
FPGA
@
Web

0480

, Microsoft
Access2002 ,

RPC
Microsoft Visud C++6.0 oS
windows2000
RPC
L ]
| i——— & h
\ ooor = bty |
"""""" '\ Xy
:I:MmD CalcPixel(int umg‘
- - ]
RPC
PC
I/F
PC
RPC
I8
(2 FPGA
FPGA ALTERA
FLEX10K50GCA403(50K )
PowerMedusa M EB200-A50 FPGA
PC(CPU:Pentium 233MHz
RAM:192MB) /
AMBPS

FPGA



研究会Temp 
－48－


4. ITS
ITS

41 1TS
ITS & L i N

RCDgay
o I 2

R

ITS ITS

ITS

e ————
- [}
E i o il
-
HEILE.

LH]

160
256*256 24bit
100km 160m
SpecC
FPGA AD
PC
50K FPGA
PC
ITS Display PC
PC
PC CPU:1GHz,memory:512MByte
9500BPS
FPGA PC ISA (4MBPS)

0490

[10


研究会Temp 
－49－


ITS

(31041051
SpecC

[1] Thomas D.E.,Adams J.K,and Schmit H.,"A
Method and Methodology for Hardware-Software
Codesign", IEEE Design and Test of
Computers,Vol .10,No.3,pp6-15(1993)

[2]

Vol .J81-A No.4 pp.536-545 1998
[3] ’ 7 ’ "

ITS ,
D, T.IEE Japan, Vol .120-D, No.10,
pp-1118-1126(2000).

[4] , , . .
TS

,Vol.43,No. 12, pp3745-3755(2002)
[5] , " SpecC
/
ITS
ITS (2003)
[6] DANIEL D.GAJSKI ,” SpecC
" ,CQ (2000)
[71 , , , "SpecC

,Vol .44,N0.SIG 11,pp236-245(2003)

[8] M “ Win32
(2002)

o] ITS

http://wmw.mlit.go. jp/road/1TS/j-html/

[10] “ IP

NIKKEI MICRODEVICE
pp. 141-147(2002)

g 500


研究会Temp 
－50－




