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Design of Interconnection ZC Safety Communications Computer
Platform Based on the ARINC659 Bus
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(China Academy of Railway Sciences, Beijing 100081)

Abstract: To better meet the demands of urban rail transit interconnection on safety communications in the signal field, the
ARINC659 bus is used in urban rail transit signal control systems. The advantages of the bus technology include large data
throughput, definite transmission time, strict fault isolation, and high fault tolerance. In this study, a scheme of a double 2-vote-2
safety communication computer platform based on the ARINC659 bus technology is proposed to realize the external
communication and safety communication protocol operation functions of the ZC platform. By appropriately designing the
software and hardware structures, communication sequence of user software and threads between buses, as well as the research
of key functions, including data redundancy processing and safety protocol operation, the system can meet the requirements of
high safety, reliability, and real-time communication.
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Figure 1 The structure of the safety communications system
using the safety communications computer platform
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Figure 6 Communications sequences between tasks
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Figure 7 Internal structure of the interoperability zone controller

DCS FREGEALHLHE T AT IT W9 Py i £l s 53 ) [ 22
AAE TN A ZF B RAIE, b T ZCTHE N
PESEBLOUM Hlie (0 22 420 AR s S AN E L, A
F AR AR Ge AT 2 10 52 2 RS i e 4 vH SN L Ak 2R
IRESE, BEvhEE 2 T URAE L ATl T SEHLA &
M AT IZ R S

ST EATHEE, 2 Al AE VL OCGRAE R X
VK DCS ot W ot i, R B & WA es 51—
R, T — R E] DCS WM IUAEWE . X T
T8, LR ERIES AL 5 RE M AR H
il —en—&, nREMEE SR, ®
UERT A ) — S0k HEiR & 8 Fros

BB U w7 Y OS2 i W K 7gc oo 1 K =g M R NS R
LZAIERL) DCS R W, e o — & 1
A XARWCRUAR R KR 5 DSC b3 —MRER:, AP
45 DCS P A Wi R, e A7 R > EIL
o PREEA REI T SN
34 ZEBIETNEE

T E T BB ) 2 Al S AL S, N T

202 URBAN RAPID RAIL TRANSIT

AT TR
| ettt | | Seetetetetetan e |
PB4 || it ) 1
AL i A% B& i iA,%(E) B% i
| I A [T~ | 2 -
LA || 1l 1
AL | AR B% itk AR B% 3
DCS-IR DCS-IIA || DCS-1M DCS-1T[¥

K8 zC HER
Figure 8 Data flow of ZC

P B AR IEAS B EE, it RSSP-1 F1 RSSP-II
PR 22 A B SCRHRAE A% il R b ] REAFAE IR A5 R T4
g, o, XHEF UDP 38 {55 e 33010 B %
RSSP-1 AW SGHAT R, XHEH TCP 8 {5 Wil
i K FH RSSP-IT e A WS T B i

RSSP-T AWl LT 3 Bl se, 439l & H BA
E 5 A S22 AR (RSD #130), H LA P AR IE
(R P IE T SR (SSE - #) SO RN PR 1E 5 52 (SSR 4K
O, AR R R S, R IR
SCER YR b . ST IR CRC E LA AR SCK
SR FIWTR SR, 570 RSD )30, M4k SEA K41
SR ARG F7 & SSE S, MR SSR L
e SSRRIC, HAEAT R PR IER K, M
% SSR W Tl 2 MR H1 5, 3d o WA T I P A% I E I
LR RSD 3¢, Al I 4k 22k Y SSE 3L
BT AR R, W EFHSC.

RSSP-T AWl Al s vH SN e 1 B %
JE %4 7 (MASL) X Ha 247 W S 30 1E A (MAC) I &
Bidr, 224 R e 1 R (SADX Bl sEAT A .
B FEHT AR B, Wor & RS &0 AR B
(ALE), SIS % 22 4 o ROl A5 2 2 1A 11 38 i Fl
TUAAR BRI e AT A T LR B B s LS
SEREK MASL WL AT MAC A IERATE, FRR A SAT
itk PR R, 2 A I B RS S T S U4 T A
FESUEr, AN TR, WIAZ Y SAL JZHEAT IS T A3 2%
e RS TIRER i PP Ol R L 78 B U N EAE TR S A A
FHJZ AR BR300 AT T (10 50 DO A 4 i Ak BE R ) 3
ATAbBER
4 5k

A Ay A YT I A T IR R g e Ak
v ] SRR s R R, K ARINC659 B2k
M P30 a8 @ i, vt 7 —FhE T ARINC659



BF ARINC659 S 2609 E G 7C Z21E 1511 EH-F 5 A% 11

RAER 1038 FH T FLIBG E ) DX ks il 2 e ATl L,
TENA T HRFEMRRIEIRER BT 75 ZC T
WS TUR I 7 2, DL OGER (1) e  h SUE 55 1)
Ao 12U ATIBAS VRN I I A 4 R BRI SS (i)
HIRA T SILA 2245 NE, iE 154w *5 X95P2200401 .

S 3R

(1]

B, &R, Ffk. ARINC659 %% & EE4 A 4F
FHR[]. EAFHK, 2016, 27(12): 28-33.

LI Yu, AN Gang, LI Xin. ARINC659 bus redundancy fault-
tolerant system sync technology[J]. Aeronautical science &
technology, 2016, 27(12): 28-33.

3R7E, F, WiF, % ARINC 659 & &40 K 69 FPGA
JRABEIE]]. A MHE RS KR, 2009, 19(12): 240-242.
GUO Liang, LI Ling, TIAN Ze, et al. FPGA prototype
verification of ARINC 659 bus interface chip[J]. Computer
technology and development, 2009, 19(12): 240-242.
RER, #45. ARINC 659 H M E & 0 R HF 5 []].
A+ A4 R, 2011, 41(5): 105-109.

ZHANG Ximin, WEI Ting. Application of ARINC 659
backplane data bus[J]. Aeronautical computing technique,
2011, 41(5): 105-1009.

FR&, BE, HE, F.ARINCS ¥ K ikit b FaLX
BFERAR[T]. HEMEARE K, 2014, 24(3): 26-30.
XU Hongjie, TIAN Ze, GUO Liang, et al. Key technology
research of ARINC659 chip design and implementation[J].
Computer technology and development, 2014, 24(3): 26-
30.

#EE. AT ARINCOS9 B&idfs &4 AT 753501 (D).
B e TR K, 2016.

HU Zhiyun. The research and design of communication
system based on ARINC659 bus[D]. Xi’an: Xi’an Polyte-
chnic University, 2016.

HFAE, FH, XA R ARK R RAK RS HABTR[T]
LT A 5 %3, 2014, 35(6): 1956-1961.

SU Luohui, NIU Meng, LIU Kun. Study on time-triggered
system architecture[J]. Computer engineering and design,

2014, 35(6): 1956-1961.

[7]

(10]

[11]

[12]

EFE, SRR, KA. AT FPGA #) ARINC659 &2
Bl ALk 69 AT 5 5 SR AL[D). B F e K, 2016, 39(1):
110-113.
WANG Yufei, ZOU Xiaodong, ZHANG Ming. Research
and implementation of the synchronization mechanism of
ARINC659 BUS based on FPGA[J]. Electronic measure-
ment technology, 2016, 39(1): 110-113.
KL, EAME, HIEE. ARINC6S9 % & A WiEp AT
R APy AN ALt EHE R, 2013, 43(2): 128-
130.
ZHANG Rui, WU Chengfu, DUAN Xiaojun. Application of
ARINC659 bus in flight control redundancy management[J].
Acronautical computing technique, 2013, 43(2): 128-130.
X B, IpAEA, I FEHF XIS A AL S
TR A4 5 R[], 4k 815455, 2015, 51(1): 60-63.
LIU Peng, Xu Denglong, PANG Zengwen. Application for
computer interlocking safety ring net[J]. Railway signalling &
communication, 2015, 51(1): 60-63.
Bk, RSSP- I %A1l fE & T4 v B3k b 64 2 A #F
L[], #k:EBAZ45 5, 2019, 55(1): 44-47.
ZHANG Jian. Study of applying RSSP- 1 safety protocol
in electronic interface module[J]. Railway signalling &
communication, 2019, 55(1): 44-47.
Rk, E T, BRBAT T L ABASWHBOP I &I iE
Fok e G A M A BGR[T]. Sk %BAE1E 5 TAHA,
2014, 11(6): 4-7.
ZHANG Miao, GENG Hongliang. Security analysis and
improvement of MAC algorithm in railway signal safety
communication protocol[J]. Railway signalling & com-
munication engineering, 2014, 11(6): 4-7.
FHEF. AT RSSP-I #9387 41 238 ATS 5 VOBC
o) - ABAS AT SL[T]. #RFAT SLALEL A, 2017, 26(3): 53-57.
LI Xiayang. Communication between ATS and VOBC
based on RSSP-1I for urban rail transit[J]. Railway com-

puter application, 2017, 26(3): 53-57.
(%% £#%)

URBAN RAPID RAIL TRANSIT 203



