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Performance Improvement of Message Transmission
over TCN(Train Communication Network)

W R8T A e B
(Myung-ho Cho - Chong-chun Moon - Jachyun Park)

Abstract - The data transmission over MVB(Multifunction Vehicle Bus) of TCN(Train Communication Network ) is
divided into the periodic transmission phase and the sporadic transmission phase. TCN standard recommends the
event-polling method as the message transfer in the sporadic phase. However, since the event-polling method does not
use pre-scheduling to the priority of the messages, it is inefficient for the real-time systems. To schedule message
transmission, a master node should know the priority of message to be transmitted by a slave node prior to the sporadic
phase, but the existing TCN standard does not support any protocol for this. This paper proposes the slave frame
bit~stuffing algorithm, with which a master node gets the necessary information for scheduling and includes the simulation

results of the event-polling method and the proposed algorithm.
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Fig. 1 Periodic data and sporadic data transmission
phases of TCN
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2. Slave Frame Bit-stuffing Algorithm
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Fig. 2 The flowchart of operation of the master node
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RE el sty o|RAE At Slolr =g e w
AlZ] dlole] Aol Bad HHEE bit HHR stuffingdte
Slave Frame Bit-stuffing algorithm(¢}3} SFB algorithm)&
A g3t} SFB algorithme 71Z9] Event-polling 2}l A
ALgstE FEo 7123 FA WAL 44 wjAs e Wy
& AHE3lH ol Y8 YARE AfslEE k= BI A
BE ot2E xevh bjE 58S a2 ERog o

SFB algorithme t&1 2& £ME w24 € nx
B =28 ZRAA doly Mula EZheA ng Fod &
AEH A vtay ZHdE H2EA2HHE A Ha o
E FAF% £¥olB x==EL rixg ZYds dzmdsly

2H Zggo] AAA LAR AFH T2 A A HolHE
8 78=7tE #dstA "o o] u, A A Laz gGH
Z2 A2 dolgold g o]y m=E Fdoly ZYY
£ AEEA Ha a2 AFe dlF xot Agsior & WA
A dielgE 1A 1n Yo Feelr =Z#d HY slave
frame-master frame idle Tt WA AE HRE
stuffing Al @t o] AAE T8l T T2 A2 HolE
7b 4Ag 829 EE =E5E5E ZZAA dolHE £A3%
A H3a, vf2y 2EE= dYg T2 A o) A22 &
T Fdoje xu9 wAX AE 2 HEE HEFA €
k. 2 29 38 vlaEH xx9 SYPo)E oA Yoy

722

e Sz #d Z2RESZ el

SFB algorithm Ao A Algdle FA W4 T2 Hx
dlolE] Tl HEEAAESE Swoly =Ty oe) w4
A A4 ARE stuffing 5t wAo)n], o] W stuffings &
AEE 2 oy TS BReAlagd Lo WA
A Mg BRI " F doy wuvt A4 WAAE )
A Ava Ford, g =27t WAz g ARE o}
zEA A4y Ydeide F21FH A7 F AAAA
Aa2R d3d XEY HOHE ntAayH 227 83 FS
et sbwsbAl Bk wrel, Fo)1d WE o)A Edolr

ZAQe AFFHE A FolAA Pow BE wESE
WAA g 278 ¥+ gon o)z AL W4
W7hx) chrlehok HEE, vx BelAE BE w57 $5@
WA A% 7188 7H7) Al el ZRAx HolHe) &
AEY J2ES WA HF 278 55 F 9

43S AA ZHez g gy RE =
ZH91e A5E o AMoA AEsen e WARsE &
A=A g AASA W7 EAQF0YE Y JBE £
olH =Z# el stuffingsle] vlxe] oA <A @}

TCN EENAE F713 A4 FUoA £dol2 Zad
9] Aol BuUR g vlaE T do] AL EH7 WA
AR A Hi 3 us(EEIY F5EY e A9
2 At Ao1l2). sHelr Zyde Aol B F
W27 idle AH7F Sled dels= A2 MVBY Al 7HA|
Ea3 A Z(Electrical Short Distance, Electrical Middle
Distance, Optical Glass Fiber)olA Hol 300nsoich =
bit-stuffing& &4 300ns °ld, HW 3 ps ol A z}so
ok ek, bit-stuffingoll 9J3A HsiA& AHE wWAIZ dHo]
H d4 87 2 1 $4¢47 9o 2 dujo] 2= 2l o]
AFEE AARE ML S EA Sk stn2 zale B
gdd o= 2E bit-stuffing R EFAAk 39 o] &
23 oy 12 bitsoldl ®d, dEanA ste wA A
o] $MeH ARE FIHAACK sed 7|EHo=2 TCNO
A A v SHEAE B $AESY v sMe
el F sixjolrg AL Bad bitE 1 bitelth o
714, 24 omd2g 12 bitsE sz FAHAEHE 71&29
W ol F 7z FAJ AL TCN EFEA 93 +5
# 71& MVB HEYAY) 84S FA3571 dAddoth 9
o} o] wAlA dgol Ba¥ FEE 13 bitso] AW F3 o]
B = stuffingHE= WAIA ARE MVB HEEY7}
A4 37] HAsiAe Az bit7t 10]0joF vhE mEolA <l
e £ ov R start bitZE 1 bit7b Fasich welx SFB
o Ba3% bite ¥ 14 bits7} ®rh SFBY) AMEEHE Z
2 ozl 7 49 e YL Hsid, 7 bite Al Wy
9] v & o ’

® bit 1: "4 WA doglr}t glow '1'E A
o} (Start bit)

@ bit 20 W5 WA R dolE 7t High-priority? Z$€
1'2 A"E R, Low-priorityd! A$E ‘0’22 AHI
@ bit 3~14: 7] Al Eeld 1f Adsdl2F A"
c}.

® i, SdojE Z#| Y7 SFBo 93 Tyl Apole} A
b NAHeR 2 usE AFFCL

i



Start bit Priovity bit
Slave Frame w2 \
l SSD [ Data [ cs lm: { Address ' Msnl
B bits 16 256 «+ C3 8 1 12
P AN e -
L t. v ps G,

slave frame bit-stuffing

33 4 Slave Frame Bit-stuffing Zefi g =i
Fig. 4 The frame of Slave Frame Bit-stuffing

@ t. SFBol o =Zalat vy Zgd Afole] Azt
Ao R 2 usE ARE

F2F Wel ®& SFB &
%6}04 A gle] mMAA

ol AMH|2E Al 01% ojste] wAE wxE
Event-pollingl A AM&EIE o]x Eg el g
718 ~2A&y BAo2 A8T 5 Yok £, SFB ¥
MzAlEdo] 7Hestnz vE Z futo]xd Fa4S
A8 MVB UES =4 vl 43

FAENE = AAA A5

BogE ooy =

o ¢
Nr\r&\
)
o

e

9 °
>

ok
o,
OP 10
ol
el
r_‘EL
il
rlo

-

N o B oo ot o

o to

o of rlo oo KU o _;5
o
D
=2
[ E.
o
r.l[o
=)
o
>
)

Y
ol

do 4o o dif
L

o

o
R
2 oo
b
ofy

>
>
oxl ox

|o
fat
off o
l"-o
o?L
o,
f
flo
o
R:3
o
Y
=)
e
2,

it U2
]
o

S R D
o m‘{l

2

o3

i

jed
-
2

Zvo A= WAl A] arbitrations ©]3
ol &3te] wWAA] HE o k=

e} e ALoA HAZ —?* =9

> Yulola= WA FAH

AT} oJ AL 013177}1]‘/} MVB
W akaloz A

¢
u

In
RV = VI [ BT

o
ki
r'o

w d
2 =
o
N
- ¥
=
5 o
w o
— oX
u
2
&
13
4>
X

=
im
o,
l
)
2
rﬁ
v
=
o
I
i
fu
M
Ach
2
r
O.

apRHo g o)yl M= § SFB 4 % 712 MVB JEZ
Aol ALgFch soEls FAglol i
fri= SFB ¥4 A 2] Bit-stuffing 7]&
A9l idle Aulol M olFoAA lzz 7i2 MVB YEYA
el el dlolE F&Eojvt AghA R —rzﬂ ro] stz
2ok =3 Bit-stuffing] g A= SFB w2lo] A&
gl vl2E wrgte]l 1 HEE wolEd LT £ glon=
1 ARE 9 vlaE =2F v A"E arbitration A
o] 9)& WiA# F4-E arbitrationdth ek vlAE L7}
SFB %2je] H&57x &L 7]1& MVB WEHZE vl2H
rrgtd Fdd] o] ARy de gly dolEl 7t o] FAH
A HE uzy =EE I AR J#gle] VEY
Event-polling % 4& Al&3le] WAl Z] AEE& arbitrationd}
A #Hrh Yol dFF AXA WA AEL VEHo=E
nlaE kX g3 FREI &HlH _‘r-ET_Blt'stuffing
ojolo = utAE =yl AEEh vhaE ZH el o &
w@alA Heo] lemZ SFB-stuffing %4e 7]&9 MVB Lﬂ
EQaste BAglel 289 5 v 4d§ 7hAch

L

o
o
b
2
i
ro
2
“+

TCNE &3 HAlX] & 5

Trans. KIEE. Vol. 53D, No. 10, OCT, 2004

345 4

3.1, M

0z

Holl o3t Bit-stuffing 2 2lF H&s &4

A el gafA wWAA] diojElst AEFE W A=
AlZE Ao 2% Ae BME st ZAsts AR Ad
2 TCN EF 49 sl 72HY A7 HEE o] 833
3, Event-polling 83 SFB ¥ w& ol g g4 &
g &S AIEE9n MVB HEHAE FAstT A dut
olAEe F8EE BEF FYUsiA ALstAcHll.

AA w= 58 #H3A7)HAM Event-polling ¥ 3 SFB
el wAlz] o] AEEEd wAste A AAS
vlmatgrh == = 4704 32707 2608 F7 A7)
A7) 59 WAAE 242 MRSt £3 =29 &
A ojegAe 12 bitsE EF AR &= AR 1A
sged ot 12 bitsE EF AMESA HY Ed Tz
o] AHH ANEE =49 Adaglo]l A3 Adwe &

W gko] WA FA H7| wEelth uwgpr] EH o=
@32 Event-pollingsl Al AlYd £& 45E& 2d + e
A ojeda &3 Wwye A& o H 1
EAST A AAe HAa A A3 Ho AAA
EA &

Ao A & £ QR SFB WAL WAA A$E AT

flo
&
X o
&

o mju

9% ojwg A3 A= BAYsA gerh 28 Event-
polling W4& A A=y

Fatn 2 AZF A de] Hal 7
& & Ak

TCN #EZAAM AFstes wAA] AF FH& 7|8 F7]9
40%91 ) 718 F718 1 ms, WA dHlo]8lE 256 bits, A3t
AL Hxetn 7HEsEE A AA WAA delHE A
Fated dag delade AF A0S 220 wselth wet

AAg Hdetn 7MASE =571 a0 AT E

Zﬂﬂ]?& BE ASE MR F71 1 msel WANE HE5E
F7F glod, B4 ol=gAE 12 bits EF ALEEE F$
ol 2 A7t Aol 7N¥ F719) 2819 2 msetolE w AR
diolgE A4 F7t gl AEEA EAHEE AR
Azt Azh Ade] Hdegtn /A E B¢
A s} 325t SFB ¥4 & oyt F o
Qo= F27HoR Walx] dolE AEE v
H4& 7HAA ®oh E=3 Agkel SFB #HA 2
ol dA MVB U ESZ AN2¥Eg F53
I 9 AdtranzAle] 4% MVB Controllerst &
& & A9l

3o
£

LJ
A
B
jazn

[l
i)

'
- flo
l_lNl
N

)
PN
flo 30 ¢

!

o ri
o

)
rr to

=
>~
-

4o ob
i,

,
ox.
o
2

p

3.2. A|SdolMoll 2|5t Bit-stuffing algorithm& 5 &2

it

Event-polling ¥ ¢]3 MVB A|=%=2 SFB
o) MVB AMagles 44 AlEdod & ArenaZ
sty AlEHOlHE FHSIACE AE

2ol 7HAsich

o%
oo p >
ol

2

o
i
2]

3,

o
£t
o
i)

723



BEBE RN 5308 10% 2004F 108

k3 1 Event-polingZ} Slave Frame Bit-stuffing2| A|Zd X|
pa -l pmi
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