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Abstract In hardware/software co-design, the trade-off between hardware and software is performed by considering function
and performance as the main conditions. In embedded systems which develop immense software, the implement ability of
software re-use serves as a key of development success. In this paper, development man-hours, processing time, memory, and
the number of gates are taken in as the trade-off conditions in hardware/software co-design, and as the technique of software
re-use, a co-design method which incorporates real-time evaluation of re-use parts is proposed. The system level language
SpecC is used for realizing the proposed method. SpecC is C language augmented with the syntax for describing hardware
description and has the feature of being able to describe hardware and software in a single language. The proposed method is
applied to ITS (Intelligent Transport Systems) safe driving support system and evaluated.
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13 0.68[sec] kWi &rB. £, HEAEE, E@H
100[km/h]FE{THE, 20[cm]EL T EIC I HAEZT S &
ST S, ko T, FIHLEDSMALERHIZ 7.2[ms]
DRERBY., F, RABRBEFHBZEREITERRE
BRI MR RBOES, ERY -, #HEHD
EOEBETHS.

LREOBRFELE, BERELEHGLD, HOERHFEREIR
20X dIThko . BFEMRBE. 5)\0)7[:1/171\
F—ALATA4HAMET S,

Kuax = 24[A/A] (B TE)

Tuax = 0.68[ms]  (ULFERF D)

Muax = 512[Mbyte] (AEY)

Guax = 50[KGate]l (F—MEO

X2 #HIHEHES
(2) EFUYILBHA

YEav~i3v

[CEX-1 13

FPGARR* Uk
[SRX-X 13

EY 28]

SpecC Ti, BELFHEOHEL. FEOANEH
HEBHBICTRT S, ZITOFEOEHSZE TEAT
7, BEOEHSE [Frx)) EER DFED, £
FREANTETEFr R NICL>THREND. £
o, WA EEDHEBICHBL, BEETIHERZTTI
—7 - BEILETY, RFNAEEN ENLORBEIIK
R EEBIRTNERSAVE

HSf%@%f&/ZTA@?W%TWE@8;/
L, BEEANMETOEHEERLITRT.

so (V1] (V2]

ITS system

Be (Vo [ Va [V mdma asaz] (et D Comel)

vsvrﬂ,;»"

8 2HETIN

x4 ENETEH

EA(ETES LR
B1 A R®ADE®R)
B2 ITSH & - % @ 0 B
B21 BmEHRE LR
B22 BERZRERLE
B23 BREHLENELE
B24 BEEmEEERLE
B25 EREERE
B26 EmMmanR
B3 H B

EAE7 BOER=ZD0FRKRENTTBHEANATET BI,
B2, B3I M55, BODETFIEBLMSHE 0. Bl EfT
BETLES B OEITHALWIRNOUBIZLS.
E5I, EATE7 BLIINHEEZR>TH D, Bl
X B22,B25 & B RAFICEET B EATET EERRK
BIET S B3, B2 2HED. FEAMTETREHK VI~
VI Ta3azhr—Ya i, HHOHETHE
ANTETZRDWTIE, Fv )b Synel,2 TH#MZ LD,
HEEH datal 2 BV I a2y —2a &2 50
IhosUBOEhZHBER, ITSEREEIEIA
FLDETFIINEHRBETS.

ANHED CCDHATHLH A ERERETRDAS,
ADLBICE D A/ DEBRINZEAX, JUVESS
MBI LV ERCOEBKERE, LERESOHEERE
BEMETSH. KiIC, GHELABICXOMAORED



PERELEGEOEMARIETS. 2L T, LELE
&0, BRICEDBTVWANIRIIRENEEY &
BRLABVWEOSCBREBEOESIN—EUTOLDBHRE
7D, BEDLRSSLHEZLESBEDOME,
RESLHEMEIBEEYHOE#REZ2ENT 2. £
Hﬁ”ﬁﬁﬁé%%?é@&%@%ﬁm,ﬁﬁﬁ@&
ZRBITS. N6 0BEEYER. EREROBE
ﬁbe‘@guLEl:T, A—=T 7 EHUERWERR
BEHELXNVEREZT Y EEDIC, BEYZEMET HE
MHEEEE2HAITS. COLBKEREZ, HALMEIZ
Ko THEFICES, ERAEETY.
EFNERBE, VAP NIRKEBMNARROEED
BREZZETD. RRBICEKY, BRAAKEI R DM - K&
2, IPEURSRUDNSERL, Fvy b= LT
IP DEMEZ AL - BRZTS. Uf?bUszym
TINEHDEFERICR>TWRIPAH O, RFErHFIX
BHOUO—AIIPCTIPEEERVESZI NI
LTEIFTERIS3IILTEL. #LT, 6L
25347k - N—MEBEFTSH YFI—FREY
FAT Y RD SpecC T 0T T LHMABRAALTEE, ¥
—N—LTEELTWVSIP EEFEFEOO— NI PC L
THHELTWDHRENEER Y b — 7 TEHEL, #
TEET—FERDENTE, TOUBREREHIET
LSHEFARELRERD IP DI —FOLEHEICH S 1P
EBRL, ETINOTIal—2a itk ok
R - FMmET-o>THL.
B N—=RI9xz7/VY7 b0 T7HEDNL—KF 7
ETFNDLIal—2allkREB5AMBOGE, #
KEtLD, BEmIp 28R, XEHEE, fINget
EHMAETN—RIz7EY T b o TICHEESE - 5
HZETS.
) N—R9z7 Y7+, xT7HS
SHINEN—-RT 7, V7 bz T7HERZZN
MU, "— Rz 7#gEv 7 o7 &RE %
o5 N— Ry 7@eHE, R[EFAFENRABREOL 3
ab—Ya EEHERBRNOETEBOEMD %
Cut&Try SUICHED B TWL . T oM, BEBEELHE
CHB50K75— hORKEREZEZ®ZTLICTS. V7
bz 73 EHE, windows 8D PC L TEERZE %
T, fNEETHIATURZHEZTLSICRE %
froTwh<,
(5) HEHRI
WHBEERE, FPGAEEF Y PR EXDREZETD.
FPGAFBFR— REY 7 b x 7 EEPC, £ L TH &
EDRSN—-RULT /T RI LT A 2F—Tx—
AR—FEDERh2d. N—RUZT7TORHEETHS
NetList i FPGAIZF 7 > o— R L, /7%@17@%
BHERTH D C+EBY — ARBREBICOID N1 L

ZbDEY 7 MU TEE PC EOATYIRO—-RL
TS5, YIalb—Ya li2RELFACAND
BEETEES, ETNVDOIal—2a @S0
ROBENBENEIDERE - FHETS.

5B, NS EEFATIEOOEMARBEHEL,
ERCIP RTINS A LTI AS, 54 BRET
5. BHMANREERELEN—RI 27 /T b2 T
mAREARICKY, BEAN—RYz7&EY TRy
T OBBENHEEBRTHEEDIT, ITS ELEEX
BIATLNOHEM - REET->TWLL.

5. £&%

EELE, BREBFFREITSHEUBER - #HIHZ
PFEICERAL, BE- - FHesFT> TETaRI4M K
WMTIE, A7 Lh&tk%E SpecCT¥Ial—ars
v, PL—RATOLHIEELT, BEIEK, LM
B, A&, - MREROAN, UTPNIALLIE
FIRE R EES CHE - MADZBEEMALN— R
V7T b T BHGE AR EREL 2. 4 EIT,
TOHREITS EREBRIXBE AT LORGFHEAELE
FUYTo—8icEAL k.

SHOBEIROBOTH 5.

1) FHRDETY /MO EHNAREEHEEL
REEOEZEIRZIIIHALIES.

2) £FR%E ITS BLEGEXEIATFACHERL, t
A mETS.
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