=] \/\ Ly K3
TOPICAL DISCUSS EBitir M

STM32F407 ] FreeRTOS S HlIB 15 R4t i% it

PRIk, HEW LB
(L ZHRIERF BB TR R BT 650504 ;2. FLWIRK 1 i HL et 47 B2 )

FE, A7 LA PC Eapgs 4] 2 5 M A58 £ A4 A6 B 69, 4F 38 STM32F407 S K&+ 7T — 3% A F
FreeRTOS #) $ il 12 A %, % A %A T FreeRTOS % B 34 & %, 4 STM32F407 24 4 ,PC B4z dLad it A K M 7
HAENKZEAZE B4 7 EAEEE CAN BRI L R AUAIL, FH i1, ALH sk CAN@E A KA
BREFEAF RN RTRESA M., FRERAVN AREKIT O SHERZ ZARS R L IAMKEALE
FHEKEANAINNZE, TAEI S MR MO EEH, S A ZNIE,. LB T B FES,

X487 . STM32F407;FreeRTOS; % #Li# 413 ; TCP/IP; CAN

hESZES . TN919; TP274 XHEFRIAEG . A

Design of Multi-machine Communication System Based on FreeRTOS for STM32F407
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Abstract: In order to realize the purpose of controlling the single chip computer through the upper computer of the PC,and controlling
the slave computer through the single chip computer,a multi-machine communication system based on FreeRTOS for STM32F407 chip
is designed. The system is based on FreeRTOS real-time operating system,with STM32F407 as the core,the PC upper computer sends
information to the single chip computer host through Ethernet,and CAN command the single chip computer host to control the single
chip computer slave through CAN bus,to achieve the purpose of multi-machine communication. This paper will analyze and design pro-
gram software for CAN communication, Ethernet communication and other parts. The experiment results show that the design of the
multi-machine communication system can successfully send information to the slave microcomputer and receive the information from the
slave microcomputer,can realize the data transmission between multiple control modules, so as to achieve the mutual cooperation be-

tween the multi-computer to complete the target task.
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® Tasks and Queues

@ Config parameters

defaultTask osPriorityN... 512 StarlDefau\ Defau\t NULL Dynamic NULL NULL
PLC osPriorityB... 1024 PLC Task As weak NULL Static PLCBuffer ~ PLCContro...
CNC osPriorityH. . 512 CNC_Task As weak NULL Static CNCBuffer  CNCContr

1 FreeRTOS & 12i% &

[V, 75 AR B T 5 B A TE BB, X se i 8
BAB W T3k @ PC EAiHLEL 28 LM ALIO S & .
ERBCE K 2 FE 3 s,

uuuuu
ontrol Block Name
PLCMsg uint32_t Static PLCMsgBuffer PLCMsgControlBI_
CNCMsg B uint32_t Static CNCMsgBuffer CNCMsgControlB.
[ |

B2 HENIEE

CNCEventHandle = osEventFlagsNew ( & CNCEvent _ attrib-
utes) ;

PLCHandle=osThreadNew(PLC_Task,NULL, &PLC_attrib-
utes) ;

CNCHandle= osThreadNew (CNC _Task, NULL, & CNC _ at-
tributes) ;

/ * Infinite loop * /

for(;;3){

//Check conn

CncDaemonQ) 5

ProcessMessage() ;

osDelay(5) ;

}
/ % USER CODE END StartDefaultTask * /
}

RERT MR ME 4 BiaR., R HLENLE K

FURCAHE 5 AW 7 AT 8 A5 AT 55 2 Ak A 3 45 AT 55 U

) 5 LA BIL B A T 2R T £ L » ] P 32 1]
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EE 2 S5tz EmiEEREFET
3 ERERE AR ZHLE 5 2RSS PC LML= a) i i L
SE LR AE R GRS S W bR kA A AR
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Yo 1 StartDefaultTask 5 4012 17 82 ¥ . 52 Tc‘fjlf RR) | wisdeRes) AR
BUTA R 3K 3 w0 A6 4k oK TCP/IP 75 I [ £ 6 g%ﬁﬂﬁm’
S f2 > y N N B HLENLE RIER B HLEN
AR FET A for JE 30, R UE W] A2 58 FteT TCPIP
sh il 2% 5 1ML 18] SR A O R
HARSz A )7 an F (M h CneDaemon #2 ¥ S RHLBE
JHF 52 9 S 5 3 AR 0 D BB
void StartDefaultTask(void * argument) { CAN
FRESULT res;
’ U ZfE B RIS Yo g o
/ * init code for USB_DEVICE * / Eﬁ}#ﬁimwéﬁﬁ& %ﬁ?ﬁﬁfﬁf& EZ“
MX_USB_DEVICE_InitO ; %, i T RE

vRegisterSampleCLICommands() ;
res= {ileSystemlInit() ;
if(res! =FR_OK) {
WritLen((uint8_t * )fileError,strlen(fileError)) ;
}
settings_init() ;
/ % init code for LWIP % /
MX_LWIP_InitO)
TFTP_ContextInit() ;
osDelay(20) ;
titp_init( & mytitp) ;
/ % USER CODE BEGIN StartDefaultTask * /
PLCEventHandle = osEventFlagsNew ( &PLCEvent _ attrib-

utes) ;
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SCH il TCP/IP B i ik 47
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ifCconn 1 =NULL){
ret=netconn_delete(conn) ;
LWIP_DEBUGF(API_LIB_DEBUG, ("netconn_delete= %d
\r",ret));
conn=NULL;
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conn=netconn_new(NETCONN_TCP) ;
if(conn! =NULL){
ret=netconn_connect (conn, &settings. OctopusIP, settings.
OctopusPort) ;
if(ret! =ERR_OK) {
LWIP_DEBUGF(API_LIB_DEBUG, (connect_failed)) ;
}
else{
netconn_set_recvtimeout(conn, RECTIMEOUT) ;
LWIP_DEBUGF(API_LIB_DEBUG, (Connect_Ok)) ;
reg no=0;
}

return ret;

Horp 1P ik DA K O S BB ST .

IP4_ADDR ( &.settings. IpAddress, DEFAULT 1P 0, DEFAULT _

1IP_1,DEFAULT_IP_2,DEFAULT IP_3);
IP4_ ADDR ( &settings. netMask, NETMASK _ADDRESS 0,
NETMASK_ADDRESS _1. NETMASK _ ADDRESS _ 2, NET-
MASK_ADDRESS_3);
IP4_ ADDR ( &.settings. Gateway, GATEWAY _ ADDRESS _0,
GATEWAY_ADDRESS_1,GATEWAY_ADDRESS_2, GATE-
WAY_ADDRESS_3) ;
IP4_ADDR ( & settings. OctopusIP, Octopus_ ADDRESS_0, Octo-
pus. ADDRESS_1 . Octopus. ADDRESS_2, Octopus. ADDRESS,_3) ;
2.2 BiREBWRAERERFIEIT

B H W B K 3K R Y LI AE FreeRTOS 552 I #:4F 5
GiEMER Z b, B dhis s A 2 5 — E AL T s ATk
A B 10 ms 2847 BT 95 LRI — 0, iR A 3k 58
3 HBATAE 55 H— R AR UE LA HE Ok A E ALY A A fE
BOIFR IS A ARG N 5 TR KOk B s gl £ AR R 6
S I A A 2 AL I 5 G =R R A T A R PEAE I
JO7 s B AR i e R KB R I U B B AR R . AR
mT .
struct netbuf * recbuf=NULL; //4ZKBHEE
static int dog=RE_DOG_TIME/RECTIMEOUT;
static int time=03
static bool offline=true;
if (dog<C0){

offline= (CncConnect()! =ERR_OK);

dog=RE_DOG_TIME/RECTIMEOUT;
}
if Coffline) {

dog— —3
}
if (1offline) {

ret=netconn_recv(conn. &recbufl) ;// ¥4 i

BOFE R S XA
(tougao. mesnet. com. cn)

2023 5% 9 M

At
&
&
5

TOPICAL DISCUSS

switch(ret) {
case ERR_OK:
//todo:use recbuf to do something!
//getrespond, and send respond
ProssGrblCmd(recbuf) ; / /%4 4b 2
time=0;
if(send_buf ! =send_bufl){
send_buf=send bufl;
}
else!

send_buf=send_buf2;

sendLLen=ProssRespond(send_buf, TCP_SEND_SIZE) ;

ret = netconn_ write (conn, send_ buf, sendLLen, NETCONN _
MORE) 5 // % 345 B
case ERR_TIMEOUT:
time+ =+ ;
if(time>180) ¢

offline=true;

time=20;

LWIP_DEBUGF(API_LIB_DEBUG, ("ERR_TIMEOUT
\r\n"));

}

break;

Horp A8 i dog FH T JIW 3 A5 R B, A HE IR IR
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i# 31 netconn_writeO) ] L A3 Bl & 3% 085 1 1F 75 215
BB PN 25 I T BRSO B PR I A SR AR R 1Y (R A
BEREZEEFE R K E, RARFIT
pbuff=send_event -——>EVENT _data;
pf=(uint8_t * ) &CAN_IN1B;
0;1<<EVENTValueSize;i+ +){

* pbuff= * pf;
pbuff++;

pl++;

len+ -+ // 84K &

for(i=

3 SNz EEENERIZIT

AV CAN 3 {5 2K B B b i 28, OF B
CANE 55 FreeRTOS # 45 &, 34 filk & #H % 4T 45 PLC_
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FIFO 15 Wl 46 2517 8ol i F7 it . A B b 6l AR L7557
%@*ﬁfﬁﬁﬂﬁﬁ% It HLBCE P A 2 8 A A5 78 1 5 e
o AR S R LA RO T, AR R AT
CAN_Filter_init. FilterActivation=ENABLE; // 1 I %% fig
CAN_ Filter _init. FilterFIFOAssignment = CAN _ FilterFIFOO0;
//EFEAE AW A FIFO, 7T % CAN _FilterFIFOO0, CAN _ Filter-
FIFO1;
CAN_Filter_init. FilterMode=CAN_FILTERMODE_IDLIST;
/B RAEHI R
CAN_Filter_init. FilterScale=CAN_FILTERSCALE_32BIT;
CAN_Filter_init. FilterBank= FilterNumber;
CAN_Filter_init. FilterldHigh=TFilterID>>>16;
CAN_Filter init. FilterldLow=FilterID & 0x{{ffUL;
Filter]ID=Extld_2< <3| CAN_ID_EXT|RTR;
CAN_Filter_init. FilterMaskldHigh=FilterID>">>16;
CAN_Filter_init. FilterMaskldLow=FilterID & 0x{fffUL;
HAL_CAN_ConfigFilter( & hcanl, & CAN_Filter_init) ;

TP RE FIFO STk 8. & B B4 B K
= B k1% 3 PLCMsgHandle BA# E #F , 3 1% 0] 2 75 5 3
UNUN:SEEDS W

ALK CAN [y FIFO 422 0k a1 3 of %0 5 PLC-
MsgHandle PAF 254 . ¥ U B I 5045 5 A PL CM%gHandle
T A DU AR R £ 1 P 6 56 6 R ) 0 2 Bt 3 1
FEhk. AURRFEIT

BaseType_t xStatus;

BaseType_t xHigherPriorityTaskWoken
HAL_StatusTypeDef status= HAL_CAN_GetRxMessage (hcan,
CAN_RX _FIFO0, &RxMsgHd, (uint§ _t * ) &RxMsg. Can-
RxMsg. B[0]);
if(status == HAL_OK){
RxMsg. Extld=RxMsgHd. Extld;
xStatus = xQueueGenericSendFromISR ( PLCMsgHandle,
(void * ) &RxMsg, & xHigherPriority TaskWoken, queueSEND _
TO_BACK);
}
3.2 CANEEFE#ZKERFEIT
R R A A AR CAN_INIB_LOW
PA Lz CAN_INIB_Hi . 28 J5 H CAN 3 5 3R 4% i i i
WA 45 send_even, BARFUWT .
xStatus= xQueueReceive(PLCMsgHandle, & RxMsg,0) ;
if (xStatus= = pdPASS) {
/ /A B ORI
//copy to 1B
CAN_IN1B_LOW=RxMsg. CanRxMsg. D[ 0];
CAN_IN1B_Hi=RxMsg. CanRxMsg. D[ 1];
CAN_UPDATA=! CAN_UPDATA;
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5 HAL B A5G CAN Ak 8 s, R 2
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TxMsgHd. IDE=CAN_ID_EXT;//¥" & itk 2

TxMsgHd. Extld=G200CMD_CANID; //4" J@FRrINFF
TxMsgHd. DLC=8;// ¥4 K &

TxMsgHd. Stdld=CAN_ID_STD; //#5 AR L4

TxMsgHd. IDE=CAN_ID_EXT;

TxMsgHd. RTR=CAN_RTR_DATA;/ /i #

TxMsgHd. TransmitGlobal Time=ENABLE;// % % i [A] #5110

WEIFHERENREBZ)E E0T LT HAL
CAN_AddTxMessageO) b ¥ % 2% 15 B
if(HAL_CAN_AddTxMessage ( & hcanl, & TxMsgHd, (void * )
&.CAN_out, & CAN_Tx_MailBox1) ! = HAL_OK){

Can_Send_error+ +;
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