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ABSTRACT

In this paper, we have designed and implemented the integrated protocol gateway for the integration of CAN and
Profibus networks. To do that, we used the Switched Ethernet as Backbone network, and each fieldbus network is
connected by CAN/Ethernet or Profibus/Ethernet gateway, and each gateway perform the translation between fieldbus and
Ethernet frames. Futhermore, we realized the real—time features in the environment of the Switched Ethernet by applying
the distributed hard real—time scheduling algorithm among each gateways. To implement tht CAN/Ethernet and
Profibus/Ethernet gateways, we used the Linux of kernel 2.6.31.12 real—time patched version(PREEMTED_RT), and we
could verify successful message translation and real—time features through real implementation.
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(a)Gateway 0x01FE Bridge Table iz (b}Node 0x0201 Addr mapping Table

J2 4. Z2EZ st of
5. 2AIEH <1 HE
Admission Control A&
ﬂﬂoﬂ’ﬁ At = ogle ZEﬂ ‘ﬁ“«] ‘ﬁ“ A AE
agARor Aofste] Uﬂf\] A8 AR E W
AZ171 Q8 2AEHS S &
281 olu oA A AAIRE #AIA|
3 2 AT st wAA] AAF
YFS ZEtAh[4] B4 304 o]
2, 29X e 71557 §lol Fde

x

2AEY L Feld Z
Macro Cycle(MC)e] &0 72
= E J1EAHA AF ‘ﬂ’o]d Elementary
Cycle(EC)Z UYFoIAa, ZF ECE Periodic
Cycle(PC) ¢}t Aperiodic Cycle(AC)i T =,
] ol PCE F718 #AIA 2 A% °"6H AHE-5]

ACE HF718 wAA] & Xig A&l AHg-H
‘ﬂr.

b wro UMEYT %73} HA oA v A
A F7) 9 wPEAIZES ZERA AL WA R 7 A E]
W, o] ARe 4 AoEYelR HAEEH A
2AEY daHES T3 AT wAIATE vpEA
H U AF TbesAE HAbske YA 2

A2=E AC FtelA st & g wA[A] <]
71l st ECA PC 73t 2AE" JHE
AulolEstA Hot. A% 7185 S viAH
Al EQ el & AF&3ste] A4 F7]2 TM(Trigger
Message) S AE35ta, vlAEH = TM A59el A~
AEH] #HE & 242 544 g+

TZEE HOIEQo &

AA WES PR 53 Z2EF A E
ol T3ttt M FAHLS AA AFE
& A-¥o] 7hsstar ¥ E POSIX ElolH 75
7= glEA AY 26.31.12 e HxE
g3 WS AMESl, 29X NETGEAR
A}e] Fast Ethernet Switch FS608 v25 AF4-313
th FS608 v2+ 100Mbps®E 52 Al 20us ©]4<]
293 AAS AYa ov,  Store and
Forwarding ¥4 0 & Z2+3lt}. Profibus9t CANS
SoftingA}2] Profiboard—PCI, CAN—ACx—PCIE Z+z}
AR, B TN 7€ ATE EUE
Convergence 74]; ) ikef] o]o] Admission Control
AN 2A=8 S L33t

CANellA Htf dlo]E Alo]=+= 8 HlO]E o] X
Z ProfibusolA CANCS.Z 8 Hfo]E HT} & fo]
7l d5d v 28 B34S AXA "t 19
B2 AAERY AAEE HAFE] fdE, =
A9 M3 gy ~AEE FE EHEA A

Attt AAZF S 98 AF TS E 579
regl OP‘Jr«] /\°1X]E /\PEOH A
A5 HolF WAooz A4 1) mEE
7k ECol Al=Hg &E]7] 93] TME AEste vt
AE LR EX ZetA skl AFA FII8ME
B

TM2 64 "lo]E9] 37|15 7}x 1, MC(3F MC
o] EC2 <), EC, PC, AC F#3tef W3t Aw =
ZEA 2 Qitk, 2 A#eMiE M=6, EC=2ms,
PC=1.2ms, AC=0.8ms2] <& At} ¥ 23 oA
7} wE wAIA] o]zt [70, 120]us Akele] #k
S 2ty FUl= {1, 2, 3} F U 27] Zh=

tlo 4o Ho,

30708 HAAE de® skl ola& wAIA
wafe] A3 shar vk
MC |

T T o | o T s
[

PC [I

AlEg o]l F&of AMgE AAEY daEFH
<> A AN 2AEH LY FoIBRE, 7F AL
olF F7tAM dAT A FUIEE QP
YRR BE qAXELS st PCo ACO

1} < vbd F UEF dof Hrt. 3

- 118 —



o71% BEWZ FFE A% Bews AclEslel A % 7

=
4z
_>.{|_1’
i)
=
k=)
ru
X
e
(229
ox
o
bt
(i)
N, off
2
Flo m
4

NE=F TFEsilh. 2822 A w4 7t
HE 3 o]d7tA] dEe A& 4 3a, AY
Ae] A AAEE A8 AHEEE A PCY
b 3 B gzhs oWl ks AREShAl "ok PC
BRI PCE H38 4% Timers =9 &<
7 TEEE ALY APA AMEE 7P 0 wa
A (120us) 4ol S ¢ gto= AFsda, AC B
FTTZE A]ANIE Y8 SAAFeE FAIA The|
o]Foj2= At g AA AZFH(Max Processing
Delay)& 53l k& Akt

AC BRI AAL AAZEHo| Foshe
ol whEh ekl 5 ok ZF w Al Ao
g3t A Aol F4AAE ke HdA] 2%
(REQ) ¥ $H(REP) WAIA] AFO 2 o]Fo|A] =
o] [4], o]gfst Ao] wlA|x]2] HFo] vlF7]H L
2 At ER Ao 22 =E2 REQU REPE
AgstA =Hd 290xe] £ ZEA FY A
Ao wHAASHA wh 2] Ao HAf= d wAA]
of thate] st EdHC R S Eofof 3},

S PCY A& Ao ®EAl ghgwojop Fhr}
[4] Fostes w29 #E N, 3 FH4 2] REQ
WAZ] AE AZFS At, FY AD Qo] 3t
Ef@Ado] o|Fojxd A AE T, 7
WY AE e Za, Ay Ad F£A v =
ol Al AAdg FASTE, Hol M2 Ad AIgE
S T+N=At 7} f},

A

1-T- O
a

QIP]

o1
. REP[O~N-:

[N-1]

8 6. AC 7zt Mo HAIXR 7 XA

RS A7k AA"e o g2 4 3l
o 2y ER o]EAQl AAL gk AA A]AHE
A AR oR FE2HE & EdE 7 RsT3t
< AAsglt Tl AFgE A|A®e A Timer
o Fw g5 T &3] 7hA (50, 80)us7t AR
ormg  PC HZITIE 80 + 120 = 200us= A
At £ 49 =Tl AP AMgFHER,
AC HIZTIFE request, reply Z# P2 wAA
Zo](64byte) 2} 2913 A A AZH 7} =29 Y E
A=A AF sgelA TAE eWIl=g Est
S, AFE Fa Hd 2 AJAS SH3)o
230us® RIS AAsl

2 A= 27A1EHE HAIA S0
AF H2 e 7Fededs ACT A Ao

HE= Fdl THCE AR F14 MAAEE
AEd  JA=F AA =3l 28 ER =

o
>,

B

Hu R EC FRAE A AAE
7 o obyl MAAE A

1 2gA N 3
| ohe ECHE A

A i oy
=y
>

i=)
e )

Ui 2,

10 >

ofy rol ofy ot
oft
N
N
=
W2
X

> N ge

w8

= 3 H o)
HAIAE2] SHAIHT U EYA o] &E(Network
Utilization)= Z7433th. 271

o A APtk 7T S AR HA]
219 A2 AT AGEH Aol A dFo] gRE
t AA7A L AIZE
oL (28 7]
[e)

uuuuu

0.004

- & *
0.003 . = ‘ ‘ : ‘
pe * * P % *
. *
0.002
L
.
0.001 * ’ 3 Py
: . * 3 .
a T

©) 771 221 HAX|S SEAZt 58

0.006

0.005
s s i

0.004

-

0.003

e e
so
e
+ o4

0.002

i~ ——

o

o i 2 3 a s 5 7 8 s 10 11

© F71 32 HAXI SEAIZE 5
O™ 7 WA S EAIRE

2AEE LdaglFY UEYI olfES HA
A RQ) Aofel uhE o] 2polE meol7] 93 2

A MC F9 ZHE e Agaad. B 49

ol AT 30709 EE WAIAE A MCelA
5 %] AoE YA o] &ES U

2e Aow Ao drh 7] N wEo
M w3z Afe] 29 £, AM2 H|F7]Ale] &9
A71E ek

- 119 -



AT FYRFALS] 2011 FAFH 3]

3 time of all the message transmitted except AM
M*PC/N
Aol ARG HAIAES] U EA o§
3 AA MCellA 0.33, F WA MCellA 0.65
AE k. 3 WA MC ECOolA &= <13
o] A A7 FAEA e AE|o]Y]
HAIA S AFekA] ekokal, B YA E
AFA oz zF PC FRtell A HdFuojol &
of 4o #HrR, F WA MCA xHt
S BT U EYA o] &5 v
e WA A AolE FH

= Aol wet thE 4 gl

flo riz

SN

>

of

N
o N
Otomln
o,

1o
i

2 X
>
k)
o

]

Ol > o &, ot 2 & Rt
flo > 2 Hg
X

we

v.zE o

=

02
o

Al

ok

=EAE oHUE B3l HE UE F
JEAS B3l ZEEZ Ao|E ]
AA, FEeR. SRR A BEx 1Y
) AN 715E A AEAE o433
A A3 7t AR Eo] Fojd wpghA o
dzES 4 F Ak FFE A 0SS

2 Y ET o us B3
dolg 7T F YR AFE Syt

19 e

s N e R gle e
ofy
o

o 28

vkl T QIE, EAET B4 2000,
Bosch, "CAN Specification", 1991.
Softing AG, "Profibus API", 2004.
A, o8zt 293 olgyleln F714
H A Aol gk A AR FAS A H
AA 2AEE dalE, 2006.9.

- 120 —



