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Design of the CAN bus distributed control system
based on multiprocessor

Wang Xudong Zhu Yunpu
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University of Science and Technology, Nanjing 210094 , China)

Abstract; With the development of science and technology. various industrial devices develop gradually toward intelligent
and embedded direction. These devices need not only to do a lot of data collection and analysis, but also Synchronized
movements of multiple executive units, which requires high quality of the control system. In this paper, we shall present
a distributed control system with multiple controllers which takes Cortex-A8 as the monitor node of device, multiple Cor-
tex-M3 as the control node of executive units, and takes advantage of the communication theory of Socket CAN under
Linux to achieve a fast and reliable data communication among nodes. The system is successfully used on Hematology an-
alyzer. The actual project show that the system is stable and the communication is reliable.

Keywords: CAN bus; Distributed control; ARM; Socket communication theory

CAN B/ 8L m—F L B TR E NI

1
5| TR 5 AT R 1) A K A R T A B R R A BT

i

B A KB Tk B 48 90 B AR 22 AT ALY 1 i AR 45 ) i
T A AHLAC B 48 8 e HE Y Ll 5 SRS FE T BE
R A% gt B AR i 8 il R e AR e R 2ok . R T 2R A
oA R R oA AR i R S (Distributed Control
System) f&— i iy A A2 W 45 R A AR 4 ) 2 1 1) LA 15 ) 4%
T Z BT LR G £ 0 FIAE & Fh Tl 45 ) S
— AT 4 Sk A G AR ) ORI A 2, 45 GG T JR) 3 ) B
SV &5 PR AR A R R H R IIRE .

¥ B H#:2015-03

— 52 — HEHAMETIEEA

T2z R T Tk il B2 7 25 38, 5 B 2 90 55 Sk
B8 i E BRbREIE 2 B0A S 2 LA B A i B 3 B
Z—M, CAN BZR I A8 15 Y s T 78 4T 22 B 220 1] ) 4%
e R A R o B YT A U D AT A R Y S A 8
fEEdedk, Mk e r (s e R s, 3 TSz
MBI P H R G CAN MR ML 4, 7T LI A £
B9 T 6E G 40 A B L 45 TR A BE B R AT B AT NI AR i T
P& A B AR N TAERLRS

Hh [ Bk AZ 0 3



2015% 5 B
5345 HOH

P GEAT T A LR AT oMb B8 8 45 ol 1 A S 1k 22 .
T AT i K i 0 K Ak B T vk S A R R AR AL .
L LA RSA85 4k Oy il A 7 3 A ISP R AR 25 4 A2
2 A R AR R ] ARM Z 40 B ERH) CAN
SR RS AR R /NVRAE B REAL A RE L E A T RO AL

2 BR%Zigit

2.1 RGEIEHISFEMIERE

ARM ZE 4 Frsm w17 i AKX #8820 0, £ T
ARMv7 228y Cortex 2 %4>} A.R.M 3 2. “A” Z %I i
] 2 s () 458 1 72 45 1) 1o M BB U1 5 7 R L R 2 B £ % 52 B
R B TR R 0 Tl 3137 “ M7 2 51 & X 5 1 BE s Ak
PHEE . R 0 o A A R G L PR A& T Conex-A8
WA AM335x Ab B A% izt 2 TR W —3GE A T
FHL A R A AL B RS . R L o 52 30 O o 00 SR 4 Ak
JHFN R TR AL B A HL ST, 458 i 2R A 2 T Conex-M3
A% Y STM32F20x 45 il & , F o 42 1 AT L AL 52 e 7T &
RIaE 1,
2.2 REBEBETRWNIET

BB AL I 0 A . BRI
SR AT Cortex-M3 B iy R4k BREF 52 BT AT HL
4 s o )t ST B D RE

BEEHEASSESR KRG E T CAN S48 F W E
LBFOR M5 A0 5 B R A7 0 b 3 L A IR
AMLZE B, #4615 5 1T 45 W9 5 0 4 L.
TR AR L O I A 32 B A A IE AT I R I Rk
B4R A 5 IV 4 AR 36 s A 48 YT 4 O
Mr i A J5 45 1 %2 A2 g, R I 4 T R LUK 3
B S B AR A Kk B A BPL A AT AL B, DT T AR 4 AR 5K
B RS

TR

I (N

E‘ﬁll*ﬁﬁ‘ [ |r;ﬁ?u*ﬁ£ I%E‘F'J*ﬁ-f FlsR
I I I I

| BUTHU: BEBAL A Y _—

B 1 ARG AET A BT

2.3 REBEFEVHEIRIT

R G0 815 L] o A A T R G A R L M T A
T A 7 42 A 1 el A 26 20 1 s o i 4 5 1 Y 45 0 B
(SRR NA PN R Rl S L N S |
REAS HEAT I A B dl 15 i . by R AR A9 458 4 0 4 1)
B4 RS HdEdE 4 3 .

CAN B2 s H g SCT W) 312 F080H8 B % )=

[ Bk A% 0 38 )

WRSHAR

WAHMRENFZ AR IR LI T —Ff CAN S 45
MBI, LLE 3 Fl4g A% iz . % 0 30K 48
Ao i Sk BPE KRS 86 . i Sk i R T R R AR R
W AMSERN TS0 mS, F A F T HERRR
164 2 A B4 IX o 3l 15 A 2 b A Bk Ak R s
T e A R T AR E AR E RO I AR I T RE
RG24 AT 6 55 B a2 R, R /0N o A 2L 7
W AR I B 4R A R T 58 0 W R 5 6 R AR IE 4 4 1Y IE
Bk gk 1 prR .
#F1 CAN BZ£IESmER
Wik 2 FH)  BIERKAFEE) O KEQ FH

3 iRt

T+ AM335x fil STM32F20x Ab 3 48 ) 3B &L i T
CAN M e 45 2%, Fr L CAN Ak 3845 o B 11 15 1 2 55 b
B UREARIT ARG T T2 8 0 R 2 T 6e
B ISO1050 35 Fr o %0t & — 0 B 5 19 CAN IR
A PR B A RN 2B e B B OT, SRR AR
SRR F] 1 Mbps, 45 5 e U5 B A 6 I, %
e E T LB Lk B R 2 Ol R A R R R T A
Hi SRR L O RIS ARG S R EE T. f AaX
FE—ZOE AT LR 1 A CAN IR R 28 F0 2 HOGHn iy ik
PhL Al TR A BT A 2 BEOR .

AM335x | CANgflEE K== 1SO1050i% 2%
CANH CANL
STM32F20x | CAN#:fl#s K==D| ISO1050M5c% %

M2 REWFuit

4 HHEEIT
4.1 REHGLEH

TH o Bk S CAN SR FE I A 2 AR 2 1 A 2
Z SO S A AE RGN S T I AL
FEEAERT Ko 2 0SB E T R AL AY IR R T, 4
3 iR .

7 P2 AE R

Socket CANIK )

| Linux#/E R4 |

!
| Ftoustgr |

3 RBHAE

EAME T EEAR  — 53 —



RS HAX

4.2 CAN B&IRFBIE

Linux F & 248 H CAN B9 75 3k B35 T F /5 & ok 52
PRE T AR B AR A CAN B2 BK ) 28 5k T IR sh A2
T 400 3K 2y % 5 22 K 22 B0 FH R ) 3R R A L3 7R 3K 3
#) API, Linux W H 2. 6. 36 7 J5 FF 46 8 FH 1A 52 R 1Y
Socket 4 1 F1 Linux 4 Pp 8OER , 3 Bh 5 36 75 CAN %
£ 3R 3h AT LA 3k 45 3 ORI T . Socket CAN 4% H
BT AR R TCP/IP Wi, H THRETE 44
& CAN B UKzl , 24 B BB 3 1, R 2 A w9k 30
) SCHRERITT .

i E AM335x [ CAN A2k 8] 1, 75 SR i 8
ORI CAN & 45 90 46 46 R 0, 75 9 8% B N Socket
CAN [ i B I, /i N AZ G B RS 17 M ATl &5 A
4 ifconfig -a 1] DL & F| can0 & 45 #% % B N Socket CAN
o,

4.3 MAERBERFIZIT

Socket CAN fifi Fj iR £ 82 F WM, il CAN B4k
WEAERFEARE - TEET REREETFHEHETED
CAN B2 b, T WE 41 s T B W A 1 ) 0 o i 4
it o DRt A 7 A Ao i 2 R D Sy 22 W BT R R L W 46 1k
ZJE BE T LATE A &k A R AR AT CAN R B0 ik
Ko PERBEIRSCHT AL H A% H A 505 B P OB B 22 o
X, &35 WA 5 38 4 CAN UK 3 #8158 A . &5 IR & 2% AL 2
J& IR B RE 7 45 A K35 % b X 5 DL R — A R & i BOHE
WRYR 52 W IT A B0 (0 2 1 . AE BRI A L 3R B R O £ R
P 2 BB AR YR 8 DL BRI 422 e 2 i X, 1o 2 ) ik
LR AR B Bh I 2 A DX 52 R W A B a0 A7 Ak EE 4
4 fimw.

[ smescaomz |

e e

| s |

K4 SRR R

4.4 TRVBFRERIT
T AE HE AT BOUE AL Y ) B ORIE CAN BB 1%

— 54 —  EAMETWEEA

2015% 5 B
F34E B H

i SR TR A7 AL SR R W O U AT SEE .
Hh T Ak B PR B R R 2 U 28 b X R A B HE R A R Ok L
T )5 S8 dE Ab . T A Y BOHE AR BT R A R N 2
— 5 BE % 12 Wi B B OF B8 1F R O M AT SRAT L 78 B i 15
i o B AT AR ) O X SR L 28 ML S B A 3% AR e
18 95 W0 I 45 R 42 WO W9 R 28 OO I 3 % 8K A
i AT PRAT 58 M R 1) Kk O MO . O T B Ok BUdE R
MERFHRWEEASE  RIT TR ES 3 RS RI
R & 5 BTN .

(ot (e |
Bl Bl
! !
| e tri )

(]

5 T L HLECE WK R AR

5 XRMNAREREN

I 2 58 C 80 B T 588 4 3l i 98 20 43
H M T R A AR IV AT A A B AT L LR AP
TET 149 5 L 5 Al 2 A L L 9 A S e Ak L R R
P10 Bl 1 A o A B Ay L YR A3 AT AR 2 A ] A
B A0 45 A2 0 A A B | UAE o ARG 0 A e | vl L 4 o A
L B8 A A i 2 A I A B Dl fR S R SR AT
A P S W A T CAN 2k 42 of A i 1
TEN

L AT ASC 38 k' PR 7 S 0 52 SRS e A A 0 o, 8 % £
DR a5 00 3T LA o 9 23 A7 AL AR B AL 5 1R 5 R 4R
Bl i CAN B IE H kR OGRS R 8 Hofls SR 4 21
F1% 2% 38 38 AT RS S50t A/D R 5 i it CAN Bk &%
FIAE BRI/ R 3 o WA 5 (R I 1R 5 A% i vy T
Stk R 6 s fE Linux A QT %4 5 9 1 # 73 Hr
8L 5 R A B R Y

WS BG 45 30T LU A RO T8 BN R SRR E AR I
FEAH 2 000 72 A7 . fifh Kol 18 7 15 T R 8 TR i E
40 0007 A7 » A IE 1% A8 G5 3045 22 12 9 i 45 1 A9 22 3 18

Hh [ Bk AZ 0 3

! |



2015% 5 B
$£345 B H

WRSHX

CAN& & RIERE

LasmeaLy — esETA | omeEs | IREGET |
(e EE Rl e s '
Scattering method detection channel Transmission method detection channel

TrgetValue: [ 000| MMMMEESORIRSEUNIY  Targetvaive: | goop0] BSSENRITESEII
cH1 cH3 CHS CH7 cH2 CH4 CHE cH8

\ 1008] | 2000/ | 1909 | 2001| | 40003 | 30008 |  4o002| | 39996
LR TRNE LUR-: TONE LWL ONE L NA WRNE LN JRNE LUA-: WRNE LWL RNE LNR Y
CHg CH11 CH13 CH15 CH10 CH12 cH14 CH16

\ 2000 | 2002| | 2001 | 1999 | ao001| |  40003| | 39997| |  40001]
(BN RE, (E8) 0, (S0 0E| SN (S8 (E6 @5, (26 @8 W 9E| SN S8
cH1 CH3 CHs CHT CcH2 CHa CHE cH8

\ 1908 | 2000 | 1999 | 2001 | 40003| | 39998 | 4ooo2| | 39996
CHY CHI11 CHI3 CHI5 CH10 CHI12 CH14 CH16

\ 2000/ | 2002| | 2001 | 1999 |

[ aooo1| | 40003| | 39997| | 40001

Bl6 i B s SR

SRR AR LT R AR E L S A
FHF 0 3 Tl 45 i 40038 . AR SO 5T R L AR i
AR W AR R [ 2 AR A R Rl 25 AL ARM &b
AR P T 5 58 T3 AL HEAT Tl 3 4% 35 i A7 Sk 19 g
A AR TG e ST B A TR O R AE AL I A, R
Linux T [ Socket CAN 3l {5 Ji B 52 3 1 XF Ak £ 1) ¥
XL HCE M, BT BRAE R AT # AT CAN B4
FL IR T R G AE M o A A £ 0 R R W
NEFH . DN 2 SR B R G SRR s T ) A O
WAE. AWM ERE . ZXE AN T RAENK
1 S B 7 2R A5 A R AT S {0 RE AR ST B R i AR
4 1o 3 {7 A T B — 25 BHE

& % X W

(11 BAER, BRER BT, CAN BE&MEE TS T
e [J]. B A m W &= R, 2007, 26 (1)
35-38.

T, ERAL. MARXRG ML scadPEge otk L.
HL T 5 A SR 3, 2009, 23(3) ¢ 60-64.

W, k& . BT CAN B2k A5 R 5 R S oF
e 98 (1], [ AR i T 90 % R L 2008, 27 (2),
23-25.

BREM, BN, Z2JE. LonWorks i £k 52 B 38 15 B

(2]

(3]

(4]

[ Bk A% 0 38 )

o wF gE L.
1783-1788.

B Je. HT CAN SVEE 15 1Y 4l # B0 % e v %%
LI BT AR, 2014, 37(4): 112-116.

XN, MOJEME, KEBETE. CAN M4k 4r 4= A 3 I8 &
R RG] E A R, 2014, 33(8):
44-48,

FER K, =, XIFE. 3T FPGA R99X % CAN M 4
SR RGBT BT S R 2 R, 2013,
27(8): 721-728.

RS, Linux SocketCAN 78 HL 42 1 T 350 W il 2 8 v
IR AL APl A R G0 A, 2013, 6(7):
68-71.

WL, BRIE, £k, EF CAN B m 54l
LA MI R[]]SR AR 4, 2007,
28(4); 300-303.

INKsE, T5. R %. oA XU R 4
Taf 43 2 AR 22 B0 77 i [0 ], AN R 2= 4, 2014,
35(2): 241-246.

1L %% 1L = 2% R, 2009, 30 (8):

(5]

L6]

7]

(8]

(9]

[10]

£ & @ 7t

FMER 1991 4FE A SR A FEFR TN
MAX RGN BRI,
E-mail : wxudong1991(@163. com

EAME T EEAR  — 55 —



