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CAN to Ethernet bridge

E M 58 B S BNAE 22 A B 2R AR I AR 2 SE I 2 5, W2 RGN KRG ReR SN 1 SE23
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XA HEC R R T A G — AN R Eg CAN W iCE 3 il LR W, 1A MR S RE IS B 2 N T
TRUMAT L CAN P25 1) CAN HEZRHEH R LUK (TCP 41) 25, 28 H XMOS 4% £ LUK I B HE e il 46 3% 3]
=P i AT i EALE IR H P CAN B TE R BN, XA ENLHE AT DU RS2 T 44 CAN 4%
XMOS ¥ 4 -

KBS AT LR E Z 9 R 2 11 CAN B LUK MR R #1477 55, 3 EL7E xSOFTip J& 1At R 5185
USR] DU B AN B 2830 5L 0 J 3 ke e AR A 4t

B TR A ST

1. xTIMEcomposer Tools — Version 13.1.0
2. XMOS Ethernet/TCP xSOFTip component -Version 3.2.1rcl
3. XMOS CAN bus xSOFTip component - Version 2.0.0rcO

BB

XA KT XMOS  xCORE General Purpose(L-series) device

X AR A 4 2 FH A AT AU AE xCORE L-series sliceKIT core board 1v2(XP-SKC-12) |, {HI AR Rl Lliz
ITHEXANMR L, ol r & X n 7 Ktk L, @ ¥%: xCORE General Purpose
(L-series),xCORE-USB series & # xCORE-Analog series %o

R

1. HREFEHRXMOS xCORE  ZEHE, CAN LR HURS 5 F1H A AR ¢ CAN BUA% 5, XMOs T =24 Al
XCIET, MFHRIFIRME A —EE XX NI

2. IR ARIETEZSH XMOS RiE R ME 1.

{# F XMOS TCP/IP (XTCP) #%I{E B 2% Ethernet TCP/IP Component programming guide 7+ 2.

4. f§iFH] XMOS CAN 124l 28 FIAH 515 B4 2% CAN Bus Controller Component documentation & 3.

w

T

1. http://www.xmos.com/published/glossary

2. http://www.xmos.com/published/ethernet-tcpip-component-programming-guide

3. http://www.xmos.com/published/can-bus-component-%28documentation%29

1. BEid
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1.1 /44

CAN 2T Z EHIMUHIE R, XAME B 2 AT B 261 CAN 4%, —~ CAN F il 48t
FEAL R H SR F RN HRE CAN 15 B, R — CAN F2 1] 88 21— AN A< i Frl 9 28 451 2
DUKIN, S —N A FH B X 3R 1451

1> CAN S ZRIH T,

2> ELLZE CAN W4,

3> ML I AN )

1.2 FEH
XA I CAN #5128 . XTCP R FIZATLE XMOS % % AT — TCP iR S M. &
I —/~ CAN UL & 28, XMOS WA MERAE—/ CAN =2k |, 453, FEI LUK EHLREIERE
F XMOS % % AU EE CAN il

; Ethernet Network ]

& 1: CAN DKM RL FAE K

2. CAN % LR MI# L A

I FH SEAG i 7 «
1> Z5f5l—~ CAN 54l 3%
2> {fi [ Ethernet MIl JZ 1 XTCP #&AE AN TCP ARk %%
3> @AL— AR AES TR (CAN ZamiD) 78—~ CAN 21 88 F1— A TCP/IP 4 [A]
5T xCORE L-series Z %= il#5, $AT CAN 3 LUK MM R E 4 MES, BTS2/ 7R
B L.
fEE AT ELFE DL #R1E:
1> —/NEMAE S — > CAN #5415
2> FHAMESS AT LR R MAC JZ AT XTCP Hh 2
3> —AMELS LN FHIhRE: M CAN FITRLK W 2 T8] O 2008
XA 45 T i VR AE SR IZ A% I8 AT HAZ #5005 1Y xCONNECT SEHLIEAE
Kl 2 B/R T CAN %46 UK WM (AT 25 R A &5 44 0 451 7
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CAN-TCP
data bridge

i_CAN_rx_tx ¢ _xtcp[0]

CAN
Controller

cln,
cOut

B 2: CAN BE# LK SAE R BT

2.1 B A R
AT AEF XTCP BEERAR T BN IR xtep AIAEER can BRAGA SO AF B .

USED_MODULES = module_xtcp module_can

PReefdE FH CAN ZhfReiEId 0 can.h Sk SCAF B R BU5A RS B

#include <can.h>

PRAEAE FH LA AT XTCP Zh REIE I 78 11 xtep.h Sk SO SR AT ACAS B

#include <xtcp.h>

2.2 HABA R ST RIS N AR 45 L4

Main.xc 135 CAN FEHl 81 LLUK WX /XTCP AR S5 IVAC &, Bk S, Lik . Ui, e,
UREETEE CAN 588, ¥ 26 T-HCE CAN 115 E 1T 2% CAN Bus APl section 7 4.

/% CAN controller configuration #/
#define BAUD_RATE_SELECTOR 2 //2 => 1000KHz, 4 => 500KHz, 8 => 250KHz, 16 => 125 Khz

can_clock_t can_clocks[NUM_CAN_IF] = {
{ BAUD_RATE_SELECTOR,
on tile[0]: XS1_CLKBLK_1 }
1

can_ports_t can_ports[NUM_CAN_IF] = {
// Triangle Slot
{

on tile[0]: XS1_PORT_1I,
on tile[0]: XS1_PORT_1L,
8, 8, 8, 4, ACTIVE_ERROR
1
1

on tile[0]: port p_can_rs = XS1_PORT_4E;

T

4: https://www.xmos.com/published/can-bus-component-%28documentation%29?secure=1
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PR AT DA B DU M DL RS

/* Ethernet configuration - Circle slot */
ethernet_xtcp_ports_t xtcp_ports = {
on tile[1] : OTP_PORTS_INITIALIZER,
// SMI ports
{0,
on tile[1]:XS1_PORT_1H,
on tile[1]:XS1_PORT_1G},
// MII ports
{ on tile[1]: XS1_CLKBLK_1,
on tile[1]: XS1_CLKBLK_2,
on tile[1]:XS1_PORT_1],
on tile[1]:XS1_PORT_1P,
on tile[1]:XS1_PORT_4E,
on tile[1]:XS1_PORT_1K,
on tile[1]:XS1_PORT_1I,
on tile[1]:XS1_PORT_1L,
on tile[1]:XS1_PORT_4F,
on tile[1]:XS1_PORT_8B}
1;

BT
fitiE AT P AL

#if STATIC_IP_ADDRESS

xtcp_ipconfig_t ipconfig = { { 192, 168, 2, 100 }, // ip address (eg 192,168,0,2)
{ 255, 255, 255, 0 }, // netmask (eg 255,255,255,0)
{ 192, 168, 2, 1 } // gateway (eg 192,168,0,1)

i

#else

// all 0 activates DHCP

xtcp_ipconfig_t ipconfig = { { 0,0,0,0 }, // ip address (eg 192,168,0,2)
{ 0,0,0,0}, // netmask (eg 255,255,255,0)
{0,0,0,0 } // gateway (eg 192,168,0, )

i

#endif

FET CAN 1] 23 F1 LUK R AR 25 1 11 1) o St 2 FH 75 B2 7E mian() 4% H o
2.3 M Main()ZhEE
PLR R IX AN ) B RS, B 2K B IR S main.xe

int main() {
chan c_xtcp[1];
interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF];

B | T

par {
on tile[0]: {
p_can_rs <: 0;
par(int i=0; i<NUM_CAN_IF; i++)
can_server(can_ports[i], can_clocks[i],i_multi_CAN_rx_tx[i]);

}

on tile[1]: {
ethernet_xtcp_server(xtcp_ports, ipconfig,

c_xtcp, 1);
}
on tile[1]: can_tcp_bridge(c_xtcp[0], i_multi_CAN_rx_tx);
}
return 0;

}
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BRXE, BZH40R AR LT WA

1> AR UL AR T RN 847 3 NS AT 45

2> 1% 5 ) xCONNECT 3815 2 1A XTCP 4% 7€ X HFAE mian BB S TG .

3> CAN F il 25 AN AT 45 AT AS B2 10 B 8 U e HEE DL B IR 2 S5 o

4> JHIT can_server() R E0H H C B AT CAN $2 4l 2%

5> CAN PRI R B R 422 11 BAVAC Bt 2 38 3T can_server ()R SEEILIF

6> 1HIL A ethernet_xtcp_sever() 7] AR B AIHAT LUK AT XTCP Thg, iX ™ Bk Efd FH P ME 55
—/NEFHLUKM MILZ, 53— N8BT xtep JZE -

7> ethernet_xtcp_sever() 75 Z A ) A B .

8> JE it A I FIHAT can_tep_bridge PI LASEILR FHDIRE, & F ZESLHLAE CAN F5 I 2 A0 TCP k%5 2%
Z IR FRANMr B Thfe

2.4 TEE cAN 458

CAN J7 | 25 FH AT O SOR 2 b e CAN Hdfatol,  SX S8 40€ LAE can_confh B, KA AL B 2%
PR/ R BL AR -

S+ 5ize of raw CAN message buffer =/
#define CAN_FRAME_BUFFER_SIZE 15

2.5 FCE XTCP IR%
XTCP FRIRML N E APIs, M @H HAx Fadu B EdiE o, Ra] LMEiGE XTCP 1) APIs ThEgd

P& xtcp_client_conf.h:

S+ Set XTCP stack to use buffered APLI's =/
#define XTCP_BUFFERED_API 1

2.6 BCE CAN-TCP #f

XTCP &S WAL EAE N TCP 2 iR %s, TCP 4542 DI ANz TCP Hidim i S b K B # 4 e AE S A
tcp_can_protocol.h H:

\"

/* Set TCP socket server to listen to incoming connections from TCP clients #/
#define TCP_CAN_PROTOCOL_PORT 15533

#define TCP_CAN_PROTOCOL_HDR_SIZE 1

/+ Set the lower marker Tlevel for the transmit buffer =/

#define TCP_CAN_PROTOCOL_MAX_MSC_SIZE 100

/* Set the size of TX and RX buffers =/

#define TCP_CAN_PROTOCOL_RXBUF_LEN 2048

#define TCP_CAN_PROTOCOL_TXBUF_LEN 1024

2.7CAN-TCP #ff

W XTCP # 5 SN T8 H 2 1 APIs, B AT 25 2 AT = N E’Jﬁ%%ﬁ’ﬁ?@ XTCP tk 22,
TC T API call B H, FiEIE XTCP AR B HT 22 P2 R3S« L2 a8 45 #4183 S tep_can_protocol.h
€ X
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J= TCP connection state =/
typedef struct tCp_can_protocol_state_t

{

int active;

int got_header;

int len;

int last_used;

int conn_id;

xtcp_bufinfo_t bufinfo;

char inbuf[TCP_CAN_PROTOCOL_RXBUF_LEN] ;

char outbuf[TCP_CAN_PROTOCOL_TXBUF_LEN];
} tcp_can_protocol_state_t;

IIHE PR AL can_tcp_bridge 7& N HIAT55, H H'E 4 & T can_tcp_bridge.xc LA, #7i21T7E while(1)
PEERh . HIhAE R ZEAF CAN 541 288 A0 XTCP RSB s, SR G 53R AL FE

void can_tcp_bridge(chanend tcp_svr, client interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF]) {
Xtcp_connection_t conn;
can_connection_t can_conn;
can_frame_t can_rx_frames[NUM_CAN_IF];

timer tmr;

int t, timestamp:
int conn_valid=0;
int err;

printf("Starting CAN to Ethernet bridge\n" ,NUM_CAN_IF);
tcp_can_protocol_init{tcp_svr);
tmr > t;

// Loop forever processing CAN server and XTCP server events
while(l) {
select {
case T_multi_CAN_rx_tx[int i].can_event():
// Handle events from CAN server

i CAN FEHEAAL TR —HB50 00 CAN FH4E, 2B CAN FE B 3 HdE bt HAE
xtcp_buffered_send_wrapper BRECKTE R OV HE 2 U ROEEE ) XTCP Bk R & Hds . — HIX AN TR fil
K I BT B RIRES #5222 b o HUCE — AN SR AE BAEXME B TeP L,

select {
case i_multi_CAN_rx_tx[int i].can_event():
// Handle events from CAN server
// Get the event generated
can_conn = i_multi_CAN_rx_tx[i].can_get_event();
switch(can_conn.event) {
case E_TX_SUCCESS: {
// Transmit of a CAN frame was successful
break;

5

case E_RX_SUCCESS: {
// A CAN frame was received from other noda
// Get the CAN frame
err = T_multi_CAN_rx_tx[i].can_recv(can_rx_frames[i]);

char can_to_tcp_data[NUM_CAN_BYTES]; // Host to NUM_CAN_IF Buffers
for(int j=0; j<can_rx_frames[i].dlc; j+) {
can_to_tcp_data[j] = can_rx_frames[i].data[j];

}
#ifdef CAN_RX_CRC_PASSTHROUCH
// capture CRC field
can_to_tcp_data[8] = (char) can_rx_frames[i].crc;
can_to_tcp_dataf9] = (char) (can_rx_frames[i].crc >> 8);

#endif
//c2t_i.can_to_tcp_message(can_to_tcp_data, NUM_CAN_BYTES);
// Print the received frame
//can_utils_print_frame(can_rx_frames[i], "RX: ");
// Note: CAN data will be dropped here until connection is valid
if(conn_valid) {
#1f CAN_RX_CRC_PASSTHROUGH > 0
int success = xtcp_buffered_send_wrapper{tcp_svr, conn, can_to_tcp_data, NUM_CAN_BYTES);

—H XTCP WA TIRANER, B AE 55wt he 8 HIAE SO/ tep_can_protocol_tranport.c H1i) B %%
tcp_can_protocol_send KA IEHHE, XN R BUK 6B N B 22 1
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void tcp_can_protocol_send{chanend tcp_svr, xtcp_connection_t =conn) {
Struct tCp_can_protocol_state_t =5t -
(struct tcp_can_protocol_state_t =) Conn-=appstate;
xtcp_buffered_send_handler(tcp_svr, conn, &st-=bufinfo);
return;

BB N XTCP RS F B BR %L can_tcp_bridge, — H XTCP IRSSH (EMIEh1E,
i F tcp_can_protocol_handle_event ThfE R %k

case xtcp_event(tcp_svr, conn): {
// Send the event to the protocol handler for processing
tmr > timestamp;
switch (conn.event) {
case XTCP_NEW_CONNECTION:
conn_valid - 1;
break;
case XTCP_IFDOWN:
case XTCP_TIMED_OUT:
case XTCP_ABORTED:
case XTCP_CLOSED:
conn_valid - 0;
break;
default:
break;
}

tcp_can_protocol_handle_event(tcp_svr, conn, timestamp, i_multi_CAN_rx_tx);

2.8 TCP E{FEHE

XA bR U

TE 30 tep_can_protocol_transport.c H1E X T tep_can_protocol_handle_event Zjfit i 4.

void tcp_can_protocol_handle_event(chanend tcp_svr, Xtcp_connection_t #conn,
int timestamp, unsigned i_multi_CAN_rx_tx[1) {
// We have received an event from the TCP stack, so respond
// appropriately

// Ignore events that are not directly relevant to us
switch (conn-»event) {

— B XTCP R S5 W % e 4%, 3B I eI da A ) L T B 1 1) 22 i S

W58 IR ZE M XTCP 22 API ZhRETR o

it XTCP
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This associates some buffer state with a conenction. It uses three
API calls.

Xtcp_set_connection_appstate - for attaching a piece of user state
t0 2 Xtcp connection.

xtcp_buffered_set_rx_buffer - to associate the rx memory buffer with a
buffered connection.

% % % % % % B S B %%

xtcp_buffered_set_tx_buffer - to associate the tx memory buffer with a
buffered connection.

x/
static void tcp_can_protocol_init_state(chanend tcp_svr, xtcp_connection_t #conn,
int timestamp) {
int i;

for (i = 0; i < NUM_TCP_CAN_PROTOCOL_CONNECTIONS; i++) {
if (!connection_states[i].active)
break;

if (i == NUM_TCP_CAN_PROTOCOL_CONNECTIONS)
xtcp_abort{tcp_svr, conn);
else {
connection_states[i].active = 1;
connection_states{i].got_header = 0;
connection_statas[i].last_used = timestamp;
connection_statas[i].conn_id = conn->id;
Xtcp_set_connection_appstate(tcp_svr, conn,
(xtcp_appstate_t) &connection_states[i]);
xtcp_buffered_set_rx_buffer(tcp_svr, conn,
&connection_states[i].bufinfo, connection_states[i].inbuf,
TCP_CAN_PROTOCOL_RXBUF_LEN);
xtcp_buffered_set_tx_buffer(tcp_svr, conn,
&connection_states[i].bufinfo, connection_states[i].outbuf,
TCP_CAN_PROTOCOL_TXBUF_LEN, TCP_CAN_PROTOCOL_MAX_MSC_SIZE);

return;

AR 55 XTCP U 21 TCP i (i i, A% XTCP_RECV_DATA Hlt 438 KN 25 B FHAT 55« N FAT 55 ik A
BE It HREIX AN B CAN 24128, A ThREw -
case XTCP_RECV_DATA:
if (st) {
st-»last_used - timestamp;

tcp_can_protocol_recv(tcp_svr, conn, i_multi_CAN_rx_tx);
} else

TR BB % tep_can_protocol_recv K IEHEEA tep £,

void tcp_can_protocol_recv(chanend tcp_svr, xtcp_connection_t #conn, unsigned i_multi_CAN_rx_tx[]) {
Struct tcp_can_protocol_state_t #st =
(struct tcp_can_protocol_state_t #) conn->appstate;
int len = 0;

// keep looping until we have received all of the data
do {

// if we have not already seen and processed the header then receive a header's worth
// of data
if (!st->got_header) {

char «hdr;

int overflow = 0;

// read the header
len = xtcp_buffered_recv(tcp_svr, conn, &st->bufinfo, &hdr,
TCP_CAN_PROTOCOL_HDR_SIZE, &overflow);
if (overflow) {
xtcp_abort(tcp_svr, conn);

w4, AEHUAE tep_can_protocol.xc SCAFH I HE R4 tep_can_protocol_process_message JI T AbH#iX
MEE . ERETREN R L TCP £dE UL CAN i, J8id can_send TIRERIZIXME B4 CAN 5
il % o


http://www.gfei.com.hk/zh/home

§

RBHRAE A macNicA Company

void tcp_can_protocol_process_message(client interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF], char msg
— []1, int len) {
int err;

can_frame_t f;
f.dlc = 8;
f.remote = 0;
f.extended = 1;

#1f CHECK_TCP_CAN_PROTOCOL
if((len ¥ (NUM_CAN_BYTES=NUM_CAN_IF)) != 0) {
printf("Invalid data length in packet: %d. Ten must be 2 multiple of %d\n",len, NUM_CAN_BYTES#NUM_CAN_IF);
assert(0);

e
#Fendif

// For each CAN Interface:
// Assign received TCP data to a CAN frame and send it to the respective can_server via the can_interface
— arra
for(int bayse=0; base<len; base+=NUM_CAN_BYTES+NUM_CAN_IF) {
for(int i=0; i < NUM_CAN_IF; i++) {
for(int j=0; j<8; j++) {
; f.data[j] = msg[base+i*NUM_CAN_BYTES+j];

#ifdef CAN_TX_CRC_PASSTHROUCH
// assitn
fli].crc = msg[i«NUM_CAN_BYTES+8];
flil.crc |= (msg[i+NUM_CAN BYTES+9] << 8);
#Fendif

err = i_muTti_CAN_rx_tx[i].can_send(f);
#ifdef CAN_DEBUG
can_utils_print_frame(f, "TX: ");
#ondif
}
1

INgE—F, ARAT LR B
1> 7E I H, CAN F5 i 23 A1 XTCP IR 55 1 e 2 anfaT 4k S 54k,
2> o F A AT 45 S =2 a5 L XTCP in L R i A4 TCP %
3> 7E CAN =il #8 A1 XTCP 85 H, 78 5 A ad it AS [R] 1) D) B AL EE 25 Fh o5 A (1 s S, DL
WHATE BT 2 A M R B
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¥ A---Demo TE/4-224%

N THERE) Demo b Z23%—/> CAN W45, fRFEZE—A USB # CAN WIHETH1, ERRMRE PC & T
KINEE, Demo HI—#80R AT LM LA R N 553575 http://www.cananalyser.co.uk/ , XMOS ¥ #5414 4% CAN
T RAE PC RIS H

A

&] 3 XMOS xCORE-L16 sliceKIT ZZ3& CAN %% DL K AT
N Ti84T Demo, SR N A1

1. 8 B 8% 5 1S-BUS slice (XA-SK-ISBUS) 11 sliceKIT core #;

2. %HE IS-BUS slice LHIBkZEE] CAN #x: JHHE:E P7 1%H#: pin 1 F12 (pin 3 ANEH, KHHEE P6
B2 f11, 3 #0112, 7l 16;

3. JE$Z1S-BUS slice %1 USB %% CAN #2111, £id DB9 £k45;

4. A ERESIERE LK slice (XA-SK-E100) A1 sliceKIT core 1

5. ERELIRMZLS, DUmRELLAR slice , Y3 dmidEdE 3] UK RI45 $2 1.

6. JERE/ XxTAG-2 2%,

7. EFERIIERE PC I,

8. W H XMOS IIE LR HRES

9. FTHFEHF sliceKIT core B 1) HLIE

e IXAME AR IX B E A windows PC SR 22451, (H2 & W] LIE limux 248 R8T . fEARZERIES
Demo i, VRIAZ 235 0RENFT USB 5% CAN 7 5 Ul IPRAY linux b,
A.1 Windows Host

1. 2%% CANdo FIRA) window HLMN, 1%4% CANdo FIRH) PC IAEE,

2. CANdo M JH&HE


http://www.gfei.com.hk/zh/home
http://www.cananalyser.co.uk/

Ciasy

N\ »
5.5,3 .55.;,‘;{.31 A IMACNICA Company

1> i e 3% CANdo W AR, WEBRFFEN 1M,
2> il view=>option then ensure the Display On CAN View Page option is checked.#X J& /i i OK.
3> Y] F] CAN view ¥R,
4> piiigxth (JT45 CANdo) %4
3. “%3% python (A 2.6 K UL b)) FEARI) windows FEFX Lo
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i3 B 1247 Demo &

HEYRE#ENL T Demo HIFE, ANEREFdr 21T xmake i& /2 xTIMEcomposer studio 4, VRutHEAE
SliceKIT core # iz,

W TR a2 ST, AIEERE, xCORE WAZZS RIS F B e 7.
B.1 BITM4A1T

WA 247, R xrool T H NEAME] xmos W &H . 18E T H FAEMALE A iz 17D
R

= Xrun --xscope can_ethernet_bridge_example.xe <-- Download and execute the xCDRE code

RE A SIE1T 1, VRELATLAE 2I7E windows 27w PL T STAR::
S5tarting CAN to Ethernet bridge
Address: 0.0.0.0

Cateway: 0.0.0.0
Netmask: 0.0.0.0

ipv411: 169.254.190.19

B.2 M xTIMEmposer studio &7/ F

i xTIMEmposer studio #HF%2, F#EACILE] XMOS %471, 7F bin H 3% i $% xCORE —HEH 0/,
A B T N IR

1. RFEITHE.
2. fHERERT 1/0 LI K) xXSCOPE.

Target: | XMOS XTAG-2 connected to L[0.1] [ 31fZChu] v | | Refresh list

Target I/O options:
JTAG

© xSCOPE (via xCONNECT/UART)
) Raw (via xCONNECT/UART)

& 4 xTIMEmposer studio it B
3. RN HMEAT.

YR SE RG] S, RS TE XTIMEmposer console & 2| DL R SUA:
Starting CAN to Ethernet bridge

Address: 0.0.0.0

Cateway: 0.0.0.0

Netmask: 0.0.0.0

ipvd411: 169.254.190.19
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Mfi3% C i24T Demo
C.1 Windows EHL

1. %+ CANdo M, iR CANdo 2 L I N R S .
2. H{IF—MEHEG, AT DEIINER (A TCP A% i)

python C:%Zcan_ethernet_bridge_sexample\test\test_can_athernet_bridge.py 160.254.190.19

R WORRIRAL T IERRIRAD A B S AT LA K XMOS 4% (1) 1P Hiuhik i 7R 7E xTIMEcomposer
P & FHIH

3. HEARPENMREAIES | XMOoS &4, S F T BiR:

Connecting. .

Connected socket: IP 169%.254.190.19, Port 15533

4, TEHINREA S KIEHIER (5X8 1) CAN F3E A E MR EHE) 2] XMOS #E&UT:

Will now send 1 Packets with 5 CAN data blocks (40 bytes) per packet...
Msg to send: (XMOSOO0OXMOS1111XM0S2222XMOS3333XM0OS4444

5. 7{E CANdo M ]_Ei% ¥ CAN view tab, 57~ 0 RX Wi (5S4 WL B A A 36 i B
WREA TR, RSN EER, I HEHER: Demo.

6. KIEMFEE N CANdo, XMOS 15X A CAN Wi HIX AN I 2 341 E

7. EHUHARRS] CAN Wit H BoRfEEHl 6 b

Receiving message from CAN over TCP: ['X', 'M', '0', 'S', '4', '4', '4' '4']
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XMOS Tools User Guide
http://www.xmos.com/published/xtimecomposer-user-guide

XMOS xCORE Programming Guide
http://www.xmos.com/published/xmos-programming-guide

XMOS Layer 2 Ethernet MAC Component
https://www.xmos.com/published/xmos-layer-2-ethernet-mac-component
CAN Specification Version 2.0

http://www.bosch-semiconductors.de/media/pdf 1/canliteratur/can2spec.pdf
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E.1 Soure

code for main.xc

#include <platform.h>
#include <xsl.h>
#include "xtcp.h"
#include "otp_board_info.h"
#include "can.h"
#include "can_conf.h"
#include "can_util.h"
#include "xtcp.h"
#include "xscope.h”
#include "stdio.h"
#include "tcp_server.h"
#include <stdio.h>
#include <print.h>

/* CAN controller configuration %/

#define BAUD_RATE_SELECTOR 2 //2 => 1000KHz, 4 => 500KHz, 8 => 250KHz, 16 => 125 Khz

can_clock_t can_clocks[NUM_CAN_IF] = {
{ BAUD_RATE_SELECTOR,
on tile[0]: XS1_CLKBLK_1 }

};

can_ports_t can_ports[NUM_CAN_IF] = {
// Triangle Slot
{

on tile[0]
on tile[0]

: XS1_PORT_1I,
: XS1_PORT_1L,

8, 8, 8, 4, ACTIVE_ERROR

}
b

on tile[0]: port p_can_rs = XS1_PORT_4E;

/* Ethernet configuration - Circle slot =/
ethernet_xtcp_ports_t xtcp_ports = {

on tile[1]

: OTP_PORTS_INITIALIZER,

// SMI ports
0

on tile[1]:XS1_PORT_1H,
on tile[1]:XS1_PORT_1G},

// MII ports

{ on tile[1]: XS1_CLKBLK_1,
on tile[1]: XS1_CLKBLK_2,
on tile[1]:XS1_PORT_1],
on tile[1]:XS1_PORT_1P,
on tile[1]:XS1_PORT_A4E,
on tile[1]:XS1_PORT_1K,
on tile[1]:XS1_PORT_1I,
on tile[1]:XS1_PORT_1L,
on tile[1]:XS1_PORT_4F,
on tile[1]:XS1_PORT_8B}

};

#if STATIC_IP_ADDRESS

xtcp_ipconfig_t ipconfig = { { 192, 168, 2, 100 }, // ip address (eg 192,168,0,2)
{ 255, 255, 255, 0 }, // netmask (eg 255,255,255,0)
{ 192, 168, 2, 1 } // gateway (eg 192,168,0,1)

¥s
#else
// all 0 activates DHCP

xtcp_ipconfig_t ipconfig = { { O
{ 0,0,0,0}, // netmask (eg 255
{ 0,0,0,0 } // gateway (eg 192

};
#endif

,0,0,0 }, // ip address (eg 192,168,0,2)
,255,255,0)
,168,0,1)
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/* XSCOPE Setup Function x/

void xscope_user_init(void) {
xscope_register(0, 0, "", 0, "");
Xscope_ conf1g_1o(XSCOPE_IO BASIC),

}

int main(Q) {
chan c_xtcp[1];
interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF];

par {
on tile[0]:
p_can_rs < 0;
par(int i=0; i<NUM_CAN_IF; i++)
can_server(can_ports[i], can_clocks[i],i_multi_CAN_rx_tx[i]);
}

on tile[1]: {
ethernet_xtcp_server(xtcp_ports, ipconfig,
c_xtcp, 1);
}

on tile[1l]: can_tcp_bridge(c_xtcp[0], i_multi_CAN_rx_tx);

return 0;

}

E.2 Source code for can_tcp_bridge.xc

// Copyright (c) 2014, XMOS Ltd, A1l rights reserved

// This software is freely distributable under a derivative of the
// University of I11inois/NCSA Open Source License posted in

// LICENSE.txt and at <http://github.xcore.com/>

#include <xsl.h>
#include <print.h>
#include "xtcp_client.h"
#include "xtcp_buffered_client.h"
#include "tcp_server.h”
#include <string.h>
#include <assert.h>
#include <can.h>
#include <can_conf.h>
#include <can_util.h>
#include <stdio.h>

#define TCP_CAN_PROTOCOL_PERIOD_MS (200) // every 200 ms
#define TCP_CAN_PROTOCOL_PERIOD_TIMER_TICKS (TCP_CAN_PROTOCOL_PERIOD_MS * XS1_TIMER_KHZ)

// just for debug
char local_msg[NUM_CAN_BYTES];

// The main service thread

void can_tcp_bridge(chanend tcp_svr, client interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF]) {
Xtcp_connection_t conn;
can_connection_t can_conn;
can_frame_t can_rx_frames[NUM_CAN_IF];

timer tmr;

int t, timestamp;
int conn_valid=0;
int err;

printf("Starting CAN to Ethernet bridge\n" ,NUM_CAN_IF);
tcp_can_protocol_init(tcp_svr);
tmr > t;

// Loop forever processing CAN server and XTCP server events
while(1) {
select {
case i_multi_CAN_rx_tx[int i].can_event():
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// Handle events from CAN server
// Get the event generated
can_conn = i_multi_CAN_rx_tx[i].can_get_event();
switch(can_conn.event) {
case E_TX_SUCCESS: {
// Transmit of a CAN frame was successful
break;
}

case E_RX_SUCCESS: {
// A CAN frame was received from other node
// Get the CAN frame
err = i_multi_CAN_rx_tx[i].can_recv(can_rx_frames[i]);

char can_to_tcp_data[NUM_CAN_BYTES]; // Host to NUM_CAN_IF Buffers
for(int j=0; j<can_rx_frames[i].dlc; j++) {
can_to_tcp_data[j] = can_rx_frames[i].data[j];

3}
#ifdef CAN_RX_CRC_PASSTHROUGH
// capture CRC field
can_to_tcp_data[8] = (char) can_rx_frames[i].crc;
can_to_tcp_dataf9] = (char) (can_rx_framesfi].crc >> 8);
#endif
//c2t_i.can_to_tcp_message(can_to_tcp_data, NUM_CAN_BYTES);
// Print the received frame
//can_utils_print_frame(can_rx_frames[i], "RX: ");
// Note: CAN data will be dropped here until connection is valid
if(conn_valid) {
#if CAN_RX_CRC_PASSTHROUGH > 0
int success = xtcp_buffered_send_wrapper(tcp_svr, conn, can_to_tcp_data, NUM_CAN_BYTES);

Eelse
#if BRIDGE_FULL_CAN_FRAME > 0

int success = xtcp_buffered_send_wrapper(tcp_svr, conn, (char =) &can_rx_frames[i], sizeof(

— can_frame_t));

Zelse

int success = xtcp_buffered_send_wrapper(tcp_svr, conn, can_to_tcp_data, can_rx_frames[i].dic);
#endif //BRIDGE_FULL_CAN_FRAME
#Fendif //CAN_RX_CRC_PASSTHROUGH

if (!success)

printstr(“send buffer overflow\n");
}

break;

}

case E_BIT_ERROR:
case E_STUFF_ERROR:
case E_ACK_ERROR:
case E_FORM_ERROR:
case E_CRC_ERROR: {

// There was an error while RX or TX frame
printstr(“state = "); printintin{can_conn.state);
printstr("event = "); printintin{can_conn.event);
printstr("TEC = "); printintin(can_conn.tec);
printstr("REC = "); printintin(can_conn.rec);
printstrin("—-—-—-—--——-—-—-—-—— 5 3
break;

3

default: break;
} // switch(conn.event)
break;

}

default: break;
} // switch(conn.event)
break;

case xtcp_event(tcp_svr, conn): {
// Send the event to the protocol handler for processing
tmr > timestamp;
switch (conn.event) {
case XTCP_NEW_CONNECTION:
conn_valid = 1;
break;
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case XTCP_IFDOWN:

case XTCP_TIMED_OUT:

case XTCP_ABORTED:

case XTCP_CLOSED:
conn_valid = 0;
break;

default:
break;
}

tcp_can_protocol_handle_event(tcp_svr, conn, timestamp, i_multi_CAN_rx_tx);
break;
case tmr when timerafter(t) :> void: {

// Send a periodic event to the protocol

tcp_can_protocol_periodic(tcp_svr, ©);

t += TCP_CAN_PROTOCOL_PERIOD_TIMER_TICKS;

break;
} //end of select
}

E.3 VMRS SCHF: tcp_can_protocol.xc

// Copyright (c) 2014, XMOS Ltd, A1l rights reserved

// This software is freely distributable under a derivative of the
// University of I11inois/NCSA Open Source License posted in

// LICENSE.txt and at <http://github.xcore.com/>

#include "xtcp_client.h"

' #include "xtcp_buffered_client.h"
| #include "tcp_can_protocol.h"

#include "stdio.h"

‘#include "assert.h"

#include "can.h"
#include "can_conf.h"

| #include "can_util.h"

#define CHECK_TCP_CAN_PROTOCOL 1

// This method is called by the protocol RX function when a full message is received

void tcp_can_protocol_process_message(client interface interface_can i_multi_CAN_rx_tx[NUM_CAN_IF], char msg
— [1, int len) {
int err;

can_frame_t f;
f.dlc = 8;
f.remote = 0;
f.extended = 1;

| #if CHECK_TCP_CAN_PROTOCOL

if((len % (NUM_CAN_BYTES+NUM_CAN_IF)) !=0) {
printf("Invalid data length in packet: %d. len must be a multiple of %d\n",len, NUM_CAN_BYTES*NUM_CAN_IF);
assert(0);

| #endif

// For each CAN Interface:
// Assign received TCP data to a CAN frame and send it to the respective can_server via the can_interface
— array
for(int base=0; base<len; base+=NUM_CAN_BYTES=NUM_CAN_IF) {
for(int i=0; i < NUM_CAN_IF; i++) {
for(int j=0; j<8; j++) {
f.data[j] = msg[base+i*NUM_CAN_BYTES+j]1;

#ifdef CAN_TX_CRC_PASSTHROUGH
// assitn
f[il.crc = msg[i*NUM_CAN_BYTES+8];
flil.crc |= (msg[i*NUM_CAN_BYTES+9] << 8);
#endif
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err = i_multi_CAN_rx_tx[i].can_send(f);
| #ifdef CAN_DEBUG
can_utils_print_frame(f, "TX: ");
‘#endif
}
1

return;

}
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