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FIORHY (BUSMUST) HIERFIBEDITRISSIFBMAPIBRIHRIZEZED, ST ERRIZIE
, BIEEARRT:

il

® C/C++ (ZHEWindows/LinuXiB{EZR S, 7#5X86/X64/AARCH64ESZNTER)
® Python(Z#Fpython-canfludsoncanFHRN FHJZE)

e Qt

o C#

® VB.NET

® Llabview

B, RERIFEMAI/soiSENFIRIAE, EALIERBMAPIHIT XA, NMSSHAEFEE
MHIR LRSI FAEINEE. TRRHIRMEIBMAPI SDK, REEISEURFFRFER M, FiZ
T REGIEERESE,

IG5 ST IEH SR 7 RUNE R T BMAPISEIICANFD/LINS Y ARSI R ZThAE
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HETE

FERRIR &SR Z e, FHABN R TIEZHI, BT TES I/,

fEBusmastersp LIS A ST (GHITHRIIA

X—LIEEXRE, BFOXFARENERZGHEETERTRSHLHE, BN EGERI BRI

Busmasterg/5IME NI ER, TRX—SRBERE DX SENRELIVTRAFESHETLISE

Kk

1. BRbusmustcomBER, THALERHIRARIBusmasteriiff, LEZIKHHILREFEBENLRRE
NFER (RELARIBEFIRESE) . BREtTEREERERTEBENRE, REHTH
Busmaster, WEIREEELINITVEE, [EREERTE. KRB, RiER, AEmEConnect

2. fEMessage WindowHMIZRIZWIR I EETIE, ETransmit WindowREIHRIXIRI MR EEEEME K
&%, WMRAEE, WEBRESE2, MEEIHEEIEEE, EEESRERR

3. ICREEBRETIFIRTE. RigEH. RERFSH, HEN TR TIFSEEEXAIERINSE
ECELADHTEE.

{EBMAPI SDKHRINEITHEEE LIS

X—E N AAEBMAPIRHIEFIERMSILRER, BT ORARIENERZ HIEETERRRSHLHE

B, mEEEESDKAexample XX HRHPIERIEEHRINRFIZ TEL—MIE, THX—SHEE®RER

EAIIIERFTAING, REBERSEIIBMAPHECERED TR

1. BEFRbusmustcomBERM, THIEERFIRARIBMAPI SDK, FREEAMEE, FRERBEEREMI
2, BNFTEMINIRFHIFE

2. ¥JFdoc/BMAPI.CHMYAY, BRERARIERE, SEtal i EX RIS RRENE RENREAIA B
(BB EEEFBMAPISL AT ERR)

AXSFRB e, ERmPBEHMARBIERET (MARNSTHAERERCHNEMERFTE
FHBMAPI)

EIERLGIFEEIE (EEexampleX S ELIKELERAIFEEE) -

® receive_only: {VERUMAHEIKERSZ

® transmit_only: {VERUMIAIERSZ

dual_thread_txrx_cpp: JERNEFEREBIRIR

® can_analyzer qt: JENEQIREFIIARS (HHREESHHEREIESIRAE)
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Q1: BusmasterradConnectZ [GIAENHTIR, EEE#EtraceEERBUSOFFHEIRT .,

Al: WERHELEEIER, MnREEACE LBEHERGCTARRERS, HARENDELRIREEEE
60BN ({RIREHETERT20BAILATIE) | RASFRRE S mREILE (ERECANFDE & ERANEIRR
NEAFER) |, RREFERSTTUREREMEES.

Q2: BusmastergeiEiiiRIZ, BRRIXIREHHHR"BUSOFFEIR?

A2: 5 EERIEEL, (BEMRIAMFERIRIEEN TMEMKRECUTIEER, EH—2PuE:

1. EARETE, UK, RIKIIEEEFERANSE,

2. REIREBIRERSISOME, S&mMins— 208K, IV R e EE+— 2088 ;
3. IERISERENMode AR Elisten onlyagZlookback;

4, BUBESRISRIGAIECUMTED (ZFEEECU—#RCAN-FD5IEER/92000000bps, Sth#ERAR])

5. XERMES5ERIECURES, MR RECERmEAYAdvancediZHBIAIBLE DTN RIERAIE (ECU—
A2275%-80%, SAMIARIERRMEALERAIIBTES0%, WATFRERABECURERSE)

Q3: BEtBRIXSTDFISTD+FDIRIL, BRFTIEKIXSTD+FD+BRSHRI?

A3: CANFDEHEEBAISUHRRFNRITE, HUENAFFEBRSINCH, SERIERARNERTE, MREAN)
IERECE TIPS SRR S, BEMEREFRERT, MatIiXHiIiR. BINITFREEIEER
AR, RENIRECUIRERICANFDIRAFZFIEMIRERIXIER M= (TDC) INEE.

Q4: BliEERED?
A EEEIREFSDKHT RS BONETRE (BiFgc) , AHEFHZREbusb (sudo apt-get
install libusb-1.0-0-dev) . WBGHETHRE, VDERESEREHEERORNEANSES, BEAY

e RS,

Q5: HIERmZFEN T, (EEEInuXTEERET, =REAZ/libbmapi6s.so.
A5: Linux FE—NAMEZELD LIBRARY PATH, i&i§libbmapi64d.sofifEfI B RFINENXMNMEZET,
#EFZS%E{SDKDIR}/bin/unix64/release/run.shBliE— B CEHHIA, EREMHARIBEREITIER.
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Q6: fifEmFEL T, BEEInux oA IFiEE, #&7RLIBUSB_ERROR ACCESSHHIR.
A6: ENANBERT, FTEsudofPRABEHIAusbiR®. WFEE%Rsudo, BAILAEA “sudo chmod -R 777
/dev/bus/usb/” @S —IRMEAZ N UsbIRERIIEBRFIESHIR.

Q7: FFRIZEPython, AMBEMAECEIMG, FAENEIMEIBURIRSZ,

A7: PythonIMGSECEMMER—L, 55 WITHIE(SDKDIR}/PythonFF&AWE txt. F(IFISDKELIER 17
python-canfludsoncanFIMNRERARIE =0 BAFIRE, XERESEEI python2EDHTNES, EX
EAFEEEREMABMAPIY, EFFRINGIEEIFZ R, RFEESEEHEN LB Xpython-canfludsoncanky
BEATTRMEREHTNAREMIZERR . BXpython-canfludsoncanfI4RiZITE, BLHHEHTBMAPIZIRX
FRATER, AXAMGFRER, ENEBEHEEEM, HaEdEERASRERBEREIAILSXEHE.
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FERINR—TEMPNAHRIIR, Hl AR AR ELBRFE(].

BM DataTypeDef

£BMAPIf, BM DataTypeDef@NUFRMRSEURRNIAHEGREN, MBS mEbERX MISIISRIEN
sk, HREBENXINT:

typedef struct

{
BM_DataHeaderTypeDef header; /**< data header, see BM_DataHeaderTypeDef for details. */
uint16_t length; /**< length in bytes of the payload byte array (header excluded) */
uint32_t timestamp; /**< 32-bit device local high precision timestamp in microseconds. */

uint8_t payload[BM_DATA PAYLOAD MAX_ SIZE]; /**< buffer holding concrete message payload (i.e. a CAN message in
BM_CanMessageTypeDef format), followed by an optional tail. */
} BM_DataTypeDef;

IEREEPHERRBILIRR (FEENIBESEBMAPLCHM)

1. BM _DataTypeDef.header.type: #z3ZEEY, fI40:
a. BM_CAN FD DATA: {{ZBM DataTypeDef.payload A7FfiEE—miizZIRICANFDIRIZ
b. BM_CAN FD DATA | BM_ACK DATA: {{Z%BM DataTypeDef.payload NFtiEE— M AIXHER

CANFDIR3Z, BITEF (AiX7shlEH)

2. BM_DataTypeDef.timestamp: #3232 FE4ATEIEL (ANFEIREN6AURT ABIS AR
BM_GetDataPtpTimestamp, TIAEIKEULERANE)

BM CanMessageTypeDef

24(BM_DataTypeDef.header.type & ~BM_ACK_DATA)fRBBRIEUEZLELZEBM_CAN_FD_DATARY, 585
BM_DataTypeDef.payloadsCfr EZfEE—1BM_CanMessageTypeDef&E/IiK, iZEMIRAERENINT :

typedef struct
{
BM_MessageldTypeDef id; /**< CAN message ID, see BM_MessageldTypeDef for details. */
union
{
BM_TxMessageCtriTypeDef tx; /**< TX CAN message control fields, invalid if this is NOT a TX can message. */
BM_RxMessageCtriTypeDef rx; /**< RX CAN message control fields, invalid if this is NOT a RX can message. */
} ctrl; /**< CAN message control fields, whether TX or RX is taken depends on the message direction. */
uint8_t payload[64]; /**< CAN message payload */

} BM_CanMessageTypeDef;

IBREEFHERBIL IR (FRENIBESEBMAPLCHM)
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1. BM_CanMessageTypeDef.id.SID: #REMAICAN ID (¥ EMIDIENFEES:, #HZEEMH
BM_GET CAN_MSG_IDFIBM_SET CAN_MSG_ID#“Mhelperzs)

2. BM _CanMessageTypeDef.ctrl.tx DLC (8¢#&Erx.DLC, MEEE—HN) : IRXAIDLC, HI=XE
CANFDIKEBMARF AL, FUNDLC=0xFIIRXFIRX ABIKENAFHMAR5F T

3. EfRsamciictrlix.IDE ((SRIE) , ctrltx.FDF (fXZRCANFDIf) , ctrl.tx.BRS (XZFEEHERE
HURERRASR) |, Hrpfctrltx XXXSERMctrl.rix XXXz —E.

BM LinMessageTypeDef

24(BM_DataTypeDef.header.type & ~BM_ACK DATA)RBBRVEIHESSELZEBM LIN DATARY, 1B
BM_DataTypeDef.payloadsCfr EF#EE—1"BM LinMessageTypeDefE{aA, ZEMIKNERENINT:

typedef struct

{
uint8 tid; /**< LIN message ID */
uint8_t padding[3];
union

{

BM_LinMessageCtriTypeDef lin; /**< LIN message control fields, invalid if this is NOT a LIN message. */
} ctrl; /**< Message control fields. */
uint8_t payload|[8]; /**< LIN message payload */

} BM_LinMessageTypeDef;

IBREEFHERBIL IR (FAENIBESEBMAPLCHM)

1. BM LinMessageTypeDef.id: LIN#RSZHIIGID (BY&EO0-63) , MIAEPID
BM_LinMessageTypeDef.ctrl.lin.DLC: 3RZAIDLC (0-8) , FEFFBEHREHKE
ctrl.lin.ENHANCED CHECKSUM: JSFRI&Eis

ctrllin. TRANSMIT: 1AFRIXZ—1EiBK, MURXZENIZEK

ctrl.lin. ERRORS: D {SCHFEIEEIRAILINGG, ERRORS/IFEHRIRE

v o~ W
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RE, EEEESTE, JLURR NERNREERIER TR XREFRTIET .

App BMAPI

BEM_Init(): Init library

BM_Enumerate): Enumerate all connected devices

get device&channel information

channelinfos list

BM_CpenEx(): Open target channel using returned channelinfos

configure and start bus activities

(Vchannel handle

BM_\Write(): Write any number of messages to the bus

Transmit message to the bus using the opened device

BM_GetNatificationHandle(): Get the notification event handle of the target channel

tification handl
| Netification handle

BM_\WaitForMatifications(): Wait for RX notification

alt J  Imessage received]

received message is read and pushed into BMAP buffer in background

new notification event
AL L Ul L

BM_Read(): Read the received message from BMAPI buffer

received message data

BM_Close(): close targst channel

configure and stop bus activities

BEM_Uninit(): clean up the library

App BMAPI | Device

BRBNEFAIIREEE. FTHBEATME, LUITE2EE:

BM_ChannelinfoTypeDef channelinfos]MAX CHANNEL COUNT];
BM_ChannelHandle channelslMAX_CHANNEL COUNT];
int nchannels = MAX CHANNEL COUNT;

/* YIIRIBMAPIEE, REEGEFINET IR, BAEEREA */
BM_Init();

/*E (R BEENEE, HEKNEIINEEERRFEChannelinfos#fB+ */

BM_Enumerate(channeI|nfos, &nchannels);

for (int channelid = 0; channelid < nchannels; channelid++)
{
#ifdef TARGET CHANNEL NAME
// BM_ChannelinfoTypeDef.nameN2iREFFISHinOFS, ELEEEEE—t,
// AIRTEYBREOH# TR, tESKRHERHRE TROAFARIREHANEERFR
if (strcmp(channelinfos[channelid].name, TARGET CHANNEL NAME) != 0)
continue;
#endif
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[* BRI EEEREE */

BM BitrateTypeDef bitrate = {0 };
bitrate.nbitrate = 500; /* {hFEERIRIFER */
bitrate.dbitrate = 2000; /* $IRERIRIFER */
bitrate.nsamplepos = 75; /* {hEERRIER */
bitrate.dsamplepos = 80; /* HUBERRFER */
error = BM_OpenEx(

&channels[channelid], /* $TFBIHEX MNaHSEEFRFF I FREE SR */
&channelinfos[channelid], /* IXENINIBERIFEEEE */
BM_CAN_NORMAL_MODE, /* i A T{Et&E=, EKilJnormal */

BM_TRESISTOR 120, /* FFRS/5IMELHERRE */

&bitrate, /* BAFRECELIIIK */

NULL, 0 /* Be{H USRS, AREJLAAES */

)i
if (error I= BM_ERROR_OK)
{
printf(
"Failed to open %s, error=0x%08x.\n",
channelinfos[channelid].name, error

}

LERIIAEST, BM_CAN_NORMAL MODERSITIRENENELL, DT FaTIIFE:

BM_CAN_NORMAL MODE
BM_CAN_CLASSIC_MODE

BM_CAN_LISTEN_ONLY MODE

BM_CAN_CONFIGURATION MODE

BM_CAN_NORMAL MODE | BM_CAN_NOACK_MODE

BM_CAN_EXTERNAL_LOOPBACK_MODE
BM_CAN_INTERNAL LOOPBACK_MODE
BM_LIN_MASTER_MODE

BM_LIN_SLAVE_MODE

CANEMEL,, TFCANFICANFD
CANZEMR,, ASZ#FCANFD

(RITCANFDR\E:, TRKIERYX, FAEHMESEACK, 7T
l?\gé%

KiACANimH

CANZFEMMNARET, ST N ARIERAFHFRETTEIRI
BliRME], tBFEEAMTRERINAIE

RERIMET, KXEIS&RIIR B CEEE!

BRAMER, BOAKZERIRNECSKE, BREEMARE
LINEHUER, SHFENIE, N5, RESHEREST
LINMHUES, STFRFIBREALEER, RRSFE T
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220

BMAPISZFHZNZFYAIRS, TTieTMEERMMEE, HIMITLIBTRIEREIAIBM_DataiX Mg
HIEETLAK BM_ReadEiMS AP ISRIZEUR L,

eI

i (polling) B—FMibEAVEKA, NARFREELUFEMAXELREEREBM_Read R BN RIS
B EIAIRSZ, BM_Read i IisEENE—5:4R A, =IR[EIBM_ERROR_OK; TR BRHEKETXAE
ZREHAMRSCATLIEEN, MiZEEGREIBM_ERROR QRCVEMPTY (B HXE) $EiRMD.

512 BM_ERROR_QRCVEMPTYIEHRIBHAMIF—TEIEREN LRYEIR, BREXRPERIEINREHAVE
EREIEIN T, EoLAEEER=EIER,

ATIRIEEBHSEEE, 5SSV ESXENNERARNFERNINEEES, MARE/KE REN—
IR,

EIEREIIA AR T -

timeout()

{
BM_DataTypeDef msg;
while (BM_Read(channel, &msg) == BM_ERROR_OK)
process_rx(msg);

}

PR TBM_ReadfisRAPILASL, SHRIEMARE LGN, BB —Lhelper functions, XLSREIERBREIH
FA7BM_Read, RRIRSIMRMHEEIARIERIFAIER(FHZEO:

® BM ReadCanMessage

® BM ReadlLinMessage

B{KEERBMAPL.CHM,

PREHL B U

REM ERE SN —FPiMRIEI S, MAEFRFEZEEABM_ReadMultiple®#l, 1SERIEE
X. FREBEKORSCEELRERANE, AaEsREGEFEFHIT. 21BM_ReadMultipleAiIhistENFREAZ =
ROHRSZRT, 1ZEREESZEMREIBM_ERROR OK (MICHEFBATHAIENL) , SNEEEINERE
BM_ERROR_BUSTIMEOUT, ARz ARl LABIE e SRRV HH S B HI M SE MR R IR S 2.
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PRZEUL ERMTRI O RBANT :

BM DataTypeDef msgs[MAX RX MSG_COUNT];
int n = MAX_RX_MSG_COUNT;
BM_ReadMultiple(channel, msgs, &n, RX_TIMEOUT);
// BEURERE, niXMENRIHERRSHE ST SR HLRMERE AR E
for (inti=0;i<n;i++)
process_rx(msgslil);

52D 18 AHEI

BIEREREANIFEER, ESTIMEXE. FE—FnsR, WRIIRSGEEHHIRET, BIIANFRE
FriEfFfEsleep, NINFFRFITERMMRNARS, REeFEsleeptER, TIRIIEITABEERFHEE. 5
TIRFHEWGECR M, BMAPISINT "BE50" HlEl,
BMAPI AT MEE (BM _ChannelHandle) 1##tT—MN&@X1E44 (BM NotificationHandle) , ZX/N@
BIEIR EE BSIRIRIETHRET, 282 RERSEM. FKiIJeTLUBIBM_WaitForNotificationstt
NERFPEHFEXNENENS, SBMRER, ZAMELESES, ERFFRMERIRNIKEIFRSE, MTmscH
— MR SIIEIRZIEZ (| "R AU
SRR —FERNREEDR, OfRE, FIERFAIBM ReadMultipleERELAR Busmaster EAALAERER
{57 IXFREEBRIH,
SRR

BM_NotificationHandle notification = NULL;

/* BSSREUBEAR */

BM_GetNotification(channel, &notification);

[* REFHEEGRIDBRN CHFRINEFSMNE, MXERF—) ¥/

int rxChannelld = BM_WaitForNotifications(&notification, 1, RX_TIMEOUT);

if (rxChannelld >= 0)

{
/* 183 BM_Read3z BlEEBBAIE4XI RIATFHRSL */
for (inti = 0; i < openedChannelCount; i++)
while (BM_Read(channels[i], &msg) == BM_ERROR_OK)
process_rx(msg);
/* TBEMsleepiRIE */
}

B EEBM WaitForNotificationsgy “#fi&E" R :
1. SIRCGERRESN, RAGNRBNSHZEERWE T S5&IRN, Wit—RwaitI N Z MRS ;
2. HBEHMRSE, MRGEBNSMZEELB8Z M BETES Y, EEXNREISRERIGENSY
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HiBERS, AT—Xwaitigh S NMEE,

Eitt, A TRIEMBRIIRSOIREBHENITNE, BEUESXMENTRENSEM G, EERHEINSH

BEEREIE X e80T, BRigERRA.
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BMAPISZFAIEXZSTNNANIES, i EERfhEE, BiNITLUEIRIEREIAIBM DataiX/ Mg
HUEEBILIRBM WriteZHhS APISRE AR,

FREL X

EEEERXE—MFIMRINAEL, EHER, NAEFIEEEABM Writel#, SERE2EmN—
IR, LAKGERIEIE], BPoEaifEEEEEFNIT. ZJBM_WriteBINEIRSREEYIIREERT, 1Z8RE]
3ZBMREIBM_ERROR OK (MiFGHEEHERATEZELL) , SRS EERFIRE]
BM_ERROR_BUSTIMEOUT,

PR ARIERIHARBII T :

BM_DataTypeDef msg;
uint32_t timestamp = 0;

/* AR ERIEAMRS */
uint8_t payload[64] = { 0x11, 0x22, 0x33, 0x44 };
BM_INIT_CAN FD DATA(

msg,

0x123/*id*/, 8/*dIc*/,

0/*ide*/, 0/*fdf*/, 0/*brs*/, 0, 0,

payload

if BM_Write(channel, &msg, TX TIMEOUT, &timestamp) == BM_ERROR _OK)
printf("Message sent to bus @%u\n", timestamp);

PR TBM_WritefiSRAPILAS;, $HSEMFRISENNY, BB—Ehelper functions, XEREFERERSCILFE
FATBM_Write, ERIXIYMEAEBAIERIFRIREZEO:

® BM WriteCanMessage

® BM WriteLinMessage

B{RNEEFIBMAPL.CHM,

B AR

: JAEBM Write R &IXEAT, TJaEEWPLL/RE"?
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Al: BIRRERLERERNERE, HEEAREELDE TERKSREREIBHERN (XZECANIMYAIE
EHE, BEHEEK) o SEXNIRNRRRE, @t EREIIIERIBusmaster ERMNFTFH
EFRRC, ERRFNKIERSEESH, SnRE, WEREAKENY, FRIINENERESH. F
BusmasterfEifiBd fEBERIEIFFAIREF, (ERIRBusmaster—HIIBIESHRYIIRIIBIE.

Q2: FEMRERXERZE, MBBITERNAXT, #RBUSOFF,

A2: BRI, BStiBfEABusmasterfRIEREBISENR, AEBE AFRRHESRRIE, BaLis
EFIIHRY “HEIEE" =55k 7 RUI7EBusmasterdHiEEBUSOFFaIER, B4b, &alllSEETHi
"HIEIRE" BT, THRIEAESIMEIIBUSOFFEIEZ S, MERIRESPIRE F S RIRE.

Q3: BMAPIFRISMREURIE, S 4ET?

A3: ZPWriteXXXFIReadXXXREUISHIFLLAE, {BRO0penExFIZ NSt XXXREIASHFLEIR.

FREHEL X

HEEABEREAERNBER T, EFEEEEREEMERES, LIHEAPIEREFRAVEINTE,
NMEZFRSREERE., BEENEZEAIX(NEEAZ]1000fpsEANASERE, MmitERERXTTLUAREIS
MU EHERIC RIXRERIR,

R 2R REEEABM_WriteMultiplei®i#), IEERXETX. FHAAXRNEELRERESE, BIETE
HIREELEAERFHIT. X“BM_WriteMultiple IS TRABE B ARSI, ZEARIANREIBM_ERROR_OK
(MEESHFEMEERNL) , BNISESBEREBM_ERROR BUSTIMEOUT, IthATR FARRFAILAEISHE
FHERIYE L S ECRHITSERR R RIX AR S AR

pEEEIHE ERXAIHAABAN T :

BM_DataTypeDef msgs[MAX_TX MSG_COUNT];
uint32_t timestamps[MAX TX MSG_COUNT];
int n = MAX_TX_MSG_COUNT;
/* RANERRIEEN X BRLIRIAS */
prepare_tx_msg(msgs, n);
/[ MEREX, BERER, nXMENEHRENSHERNEE ALFRRIXAIIAHRSEE */
BM_WriteMultiple(channel, msgs, &n, TX_TIMEOUT, timestamps);
for (inti=0;i<n;i++)
printf("TX[%d].TS (on CAN bus) = %u\n", i, timestamps]i]);

RPRIE

ERRKERERIERT, EERHEREZCLXAILIAZMENAEIERE Y, BRINATEREZH, £
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FENSRIRRERERY, WHEEXAS "SHERXTH" FRAEMNTHEEBROE. A THEER
BEEETSRATEIMNTES, BMAPIHRM T —MAFEELSFHNRL RIXE,

N R REEMAEABM WritegiZBM WriteMultiplefIit RS EtimeoutS$4H0, RIETEzIEESE
RIEE, RS, writeEREIRASRBEIRMAREE X, AEZENRE, FNEEFRETHK, MBMAPI
SRS RIER I AIEHEE NERT RS LT RUREE RS,

S RFE A LR AARI ST UIRBHEIC REEERR, BT RECWERNAETS, NREFAR
BEEMIA N RIEL AR, TERIREER, EERINERE EATHARXRZINEER, RTiteenir
Z, EREENT, BIYUBEBM ReadiZEKIEIAEER (SHTEE)

1. BM Readi#fitEAIBM DataTypeDef.header.type&E{iz 7BM ACK DATAKRC(:, BP
(BM_DataTypeDef.header.type & BM_ACK DATA) != ORY, HBBIEEEINE— NRIXTHREM, B
HEX M SEENAR N ERIIAREE BiREE

2. BN, RAAEREIRIR oSSBT R EIR—FEIIR

FoieBM_ReadiZEEIHNERIZFTTHEMHARIEREIIR, datahiI£EMER (SfhE. HEEE) e

BUH, ALRTERSEDT,

HEFRERE HAUR DB AR RIS RE .

1. BRAEEEETRARBM_OpenEXEREGEHATUEENRK, HEIBBKEE%E

2. BWEELENTRIN "RLBAE" EOXMAMEIE, WERXTREHIARIEREREKER

3. HALMEIEEEEFHITIERRLRENE (timeout=0)

XFPZEIERIE. WD BRRIEREETRIE T IRRARIEEE, ML T THERIRIESAE R, B

BMAPIE/SHEFAHRIEE, SEFR EBUSMASTERIIEIE 2T, HMRBIT:

/* EEREIERE */
int RxThread(BM_ChannelHandle channel)
{
BM_NotificationHandle notification = NULL;
BM_GetNotification(channel, &notification);
int rxChannelld = BM_WaitForNotifications(&notification, 1, RX_ TIMEOUT);
if (rxChannelld >= 0)
{
for (inti = 0; i < openedChannelCount; i++)
while (BM_Read(channels[i], &msg) == BM_ERROR_OK)
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if (msg.header.type & BM_ACK DATA)
process_tx_complete_event(msg); /* {MBRIESTRREME */
else

process_rx(msg); /* {CERTREEIEIR S */
}

/* 58 Y/

int main(void)

{
/* BFCSERIBENIIAIL */
BM_ChannelHandle channel = NULL;
BM_OpenEx(&channel, ...);

/* Rt aElERE (MRNEBNEREIRSAIRIETHREN) | BEEOREREERERE */
CreateThread(RxThread, channel);

/* WS LAY B8 RiX R iiEy 2 iR S */
BM_Write(channel, &data, 0/* #BEJETEA0KEREKIX */, NULL);

—

T —ERBNIUER, BAFAARRERIAINARERNNZ], BEERREREEREMT. WHALIE
iIBM_CAN_NOACK _MODEX/MFIRETIRENRERAETAEY, EREKXREREXEERFER,

BREEN “RESAEY SFRKENK, BEREERE, (REIT:
/* BERRIESTREM */

BM_SetCanMode(channel, BM_CAN_NORMAL MODE | BM_CAN _NOACK MODE);
Sleep(10);

/* AT ESREERLERXT, W HIRLSAXEEENREHF BMMEER R RIEMIIA */
BM_Write(channel, &data, 0/*F& &i%*/, NULL);

IR, MREEANRITHRNESERBM_CAN_NOACK_MODEXMET, 155X NATIEIYBM_Readigik
ETCRE eI, BN ARIETRREHERA HREIE P XARHER, BMAPHSTEHEUIAIRSL.

ISOTP %k 1%

MNFRETIERRUDSIZHERIEIE, BMAPHRH T REISOTPAESE. ERILABIEBM_Writelsotpf(]
BM_ReadIsotpfEMNAPI, BEIZFENZEHEXABE TXFKE, RIalAEBKIRISEHNRY, mMABXT2h
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N ERERURE. AU IR(E.
HER, ERXETRSRERHE—BM IsotpConfigTypeDefSSBUMECELEMIR, RMTIETRARIZSES

BRSNS

typedef struct
{

uint8_t version; /**< Currently must be set to 0x01 */
uint8_t mode;

/**< See BM_IsotpModeTypeDef for details, Default mode is normal (non-extended-addressing) UDS client(tester) */

struct

{
uint16_t a; /**< A timeout in milliseconds: =N_As if writing as tester or reading as ECU, otherwise =N_Ar */
uint16_t b; /**< B timeout in milliseconds: =N_Bs if writing as tester or reading as ECU, otherwise =N_Br */
uint16_tc; /**< C timeout in milliseconds: =N_Cs if writing as tester or reading as ECU, otherwise =N_Cr */

} testerTimeout;

struct

{
uint16_t a; /**< A timeout in milliseconds: =N_Ar if writing as tester or reading as ECU, otherwise =N_As */
uint16_t b; /**< B timeout in milliseconds: =N _Br if writing as tester or reading as ECU, otherwise =N_Bs */
uint16_t c; /**< C timeout in milliseconds: =N_Cr if writing as tester or reading as ECU, otherwise =N_Cs */

} ecuTimeout;
struct
{

uint8_t stmin;

/**< STmin raw value (0x00-0x7F or 0xF1-0xF9) if Busmust device is acting as UDS server. Set as 0 if acting as UDS client(normal case). */
uint8_t blockSize;

/**< Blocksize if can card is acting as UDS server, 0 means no further FC is needed. Set as 0 if acting as UDS client(normal case). */
uint8_t fcFramelength; /**< Flow control frame length in bytes */
uint8_t hardwarelsotpDisabled;

/**< Disable BM_Writelsotp to use 3rd generation's Hardware ISOTP support. CAUTION!!! 0=ENABLED (by default), 1=DISABLED */

} flowcontrol;

uint8_t extendedAddress; /**< UDS Address in Extended Addressing mode */
uint8_t paddingEnabled; /**< Enable padding for unused payload bytes */
uint8_t paddingValue; /**< Padding byte value (i.e. 0xCC) for unused payload bytes */

uint8_t longPduEnabled;

/**< Enable long PDU (only if CAN message DLC>8 and (CAN_DL>8 or FF_DL>4095)), otherwise BM_Writelsotp returns an error on
long write request */

uint8_t functionalAddressingEnabled;

/**< Enable BM_Readlsotp() to handle functional addressing UDS requests, currently only 0x7DF is supported */

uint8_t padding[1];

BM_lIsotpCallbackHandle callbackFunc;

/**< Callback function when any progress is made, used typically by GUI to show progress bar */

uintptr_t callbackUserarg;

/**< Callback userarg when any progress is made, used typically by GUI to show progress bar */

BM_DataTypeDef testerDataTemplate;

/**< All tester messages will be formatted/checked using this template, configure CAN message ID and IDE/FDF flags here */
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BM_DataTypeDef ecuDataTemplate;
/**< All ECU messages will be formatted/checked using this template, configure CAN message ID and IDE/FDF flags here  */
} BM_IsotpConfigTypeDef;

BEREEPLERRERLVIMRR (FHEXFESEBMAPLCHM)

1. BM IsotpConfigTypeDef.ecuDataTemplate.SID: i2Wi&iEe, ECUMBGATERARTIRSZID

2. BM IsotpConfigTypeDef.testerDataTemplate.SID: iZ#iaigs, 2N EER{FERARSID

3. BM._IsotpConfigTypeDef.mode: T{Ft&=, ZHI&FEABMAPIRSCHUZRMY (BN TEEFR) B,
EIZEHBM ISOTP_NORMAL TESTER; M#X{EFABMAPISKIEHECURS, 8B
BM_ISOTP_NORMAL _ECU

4. BM_lsotpConfigTypeDef.ecuTimeout.b: X&EFABMAPIRSCILZHHNAT, SR AHFFIZ
fa, RESFFECURIFCINERL, XMESEHIAZER NBRAISE 7 iZEE

SEEEHTABUDSETR, aTLASIHEEREBM WritelsotpEBM_WriteF1BM_WriteMultipleZ=EmH!

APl, LIEHERRITT (BRALRE) | FEREEFIRIEMEEE.

BEE—EINZE, BUSMUSTE=RDTTMYAIEHFARE TISOTP (ISO15765) HMAYIZ=AE, ATLAFEREINS

IRAYAEM (FC) EHREREERA (RFR5)) ZBIEamESN (CF) NEIRARIX, FEESMESMZIE

AJLUAEIEREEER, XFISOTPHERTEFTHTRNSFHEEEEMEE. ME, CANREMEIRIE "#ist

B, Mg TWindowsFEMFRFRIME RMSHRMBEREIER. INFRMZIEE, LS

BM _IsotpConfigTypeDef.flowcontrol.hardwarelsotpDisabledi& & Atrue,

{EFFISOTP API#{TUDSIZHRERIOASAI T :

/* EFUDSIERMMME X, HEERZEPKITHRRINISOTPREL */

uint8_t request[] = {Ox2e, 0x01, 0x80, 0x11, 0x22, 0x33, Ox44, 0x55, 0x66};

uint8_t response[4096];

uint32_t len = sizeof(response);

/* HEZISOTPEE */

BM IsotpConfigTypeDef isotp = {0 };

isotp.version = 1;

isotp.mode = BM_ISOTP_NORMAL TESTER; /* Acting as a UDS Tester to download data to ECU */
BM_INIT_CAN_FD_DATA(isotp.testerDataTemplate, TESTER MSG _ID, 8/*dIc*/, 0/*ide*/, 0/*fdf*/, O/*brs*/, O, O,
NULL);

BM_INIT_CAN_FD_DATA(isotp.ecuDataTemplate, ECU_MSG_ID, 8/*dIc*/, 0/*ide*/, 0/*fdf*/, 0/*brs*/, 0, 0, NULL);
isotp.paddingEnabled = 1;

isotp.paddingValue = 0xCCU;

isotp.ecuTimeout.b = 200; /* timeout for ECU to respond */

isotp.flowcontrol.hardwarelsotpDisabled = O; /* Enable HW ISOTP (if available) */

/* RiZUDSIEK */

BM_Writelsotp(channel, request, sizeof(request), TX TIMEOUT, &isotp);
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/* FEUDSIARL */
if (BM_Readlsotp(channel, response, &len, RX_TIMEOUT, &isotp) == BM_ERROR _OK)
{

for (inti=0;i< len;i++)
printf("RESPONSE[%d] = %02x\n", i, responselil);

EREZERX

TERENAZET, FEFPEARAESMIDAMRI, FXHRICAITENE (time slot) EHEEEREIE
X, HIENCANFDIMYAY T RAE, BRELINMYAETIERRS. BTERETAIWindows/Linux KEHE(F
RSTTERIERESCRT, (BRI RINEE BRI a LB ELARRIR,

FXGIXFRER, FRRHRINE=ADITERHEM TERANEIRRIXESS, EAJLUEBEBM SetTxTaskssk
BCEXEARIEES, BHEEGEmHT, LURIEImsLARERSEERERE.

EBMAPIF, B—PAIEESH—1BM_TxTaskTypeDeffEMIARKEN, EHHWRRBRAAIIT

typedef struct
{
uint8_t type; /**< Type ID of the TX task, see BM_TxTaskTypeTypeDef for details. */
union
{
uint8_t version; /**< Version of BM_TxTaskTypeDef, set to 1 for BMAPI1.x. */
uint8_t unused; /**< For backward-compatibility only */
2
uint8_t flags; /**< CAN message control Flags, see BM_MessageFlagsTypeDef for details. */
struct
{
uint8 t length : 7; /**< Length of payload in unit given by 'lengthunit’ (not DLC) */
uint8_t lengthunit : 1; /**< Unit of length, 0=1B, 1=128B, default as 0, that is, length in bytes */
/**< Note that not payload buffer might not be 100% used,
user would need to check specific data header in payload for further information,
i.e. (BM_CanfdDataTypeDef*)txtask.payload)->ctrl.tx.DLC */
k
uint16_t delay; /**< Delay within tx cycle, that is, offset of tx timing slot within tx cycle (given by 'cycle' field)*/
/**< i.e. If cycle=50 and delay=10, this txtask will be executed at 10, 60, 110, 160, etc. */
uint16_t cycle; /**< ms delay between rounds */
uint16_t nrounds; /**< num of cycles, nrounds=0xFFFFU indicates INFINITE */
uint16_t nmessages; /**< messages per round, default as 1 message/cycle */

union
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uint32_tid; /**< Generic ID field, normally you would need to set specific ID structure instead (e.g. CAN.SID). */
struct
{
uint32_tSID : 11; /**< CAN Standard ID */
uint32 tEID : 18; /**< CAN Extended ID */
uint32_t SID11: 1; /**< Reserved */
uint32_t unimplemented1 : 2; /**< Reserved */
} can;
struct
{
uint8_t ID; /**< LIN message id, 0~63 */
uint8_t CHECKSUM; /**< LIN manual checksum value, only valid if (flags &

BM _LIN_MESSAGE FLAGS USER CHECKSUM) != 0 */
uint16_t reserved;

}in;

/* RIERE, thbERE, 8—NREESIIFSMINERTERE, FaEtbbiEtiiAeEaa s/
/* BlE0ATLAEI incdataZS B fERESRIEHIE2EATalive counter */

... pattern ...

/* BRI IS EASISTRME2ETNRE, STEBchecksumIigE, BFRER THRXEMRRER, &g +/

..e2e ..

uint8_t payload[64]; /**< Default payload data, note this is also the template payload of the unchanged part in a volatile
TX task */
} BM_TxTaskTypeDef;

BREEPHCEERILN R (FHENBESEBMAPLCHM)

1.

BM_TxTaskTypeDef.type: HpIAIXESXINAIZEE, Fign:

a. BM_TXTASK FIXED: BEERXZEEENIDIIREANE

b. BM_TXTASK_INCDATA: EEH&KNMID, {BAzASRREENbitEMEEREINGE, TRTEE
e, EEBTFEIE2ERJalive counter

c. BM_TXTASK_INCID: BEERNAEANE, HHEEErIiRXIDeE

BM_TxTaskTypeDef.id: #5%E 7 HRIRIEESIIMANRIZIID (CANFDFILINAYidETIARE)

BM_TxTaskTypeDef.cycle: iRI&IXFEHA, Bfams, FHAEEREEMNT1ms (BESCAIRILE)

BM_TxTaskTypeDef.delay: R3] &RIXASEMEIER, BHELRHRXIDERERERAEER, Flu0

HEANKRIEESHIcycle=50, delay=5, NWiZziRX&DEIESESms, 55ms, 105ms, 155ms, . FKRH

ALERIE—IR, AIRTHEEULINFEERS.

{(EFRERMES AP TIR S AIERINMABAI T :
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BM TxTaskTypeDef txtasks[64] = {0 };
for (inti = 0; i < scheduleTable.length; i++)

{

}

txtasks[i].type = BM_TXTASK_FIXED;

txtasksli].cycle = scheduleTable.cycle; /* FEERHA/ARS AEFEHE */

txtasks[i].delay = scheduleTable.itemsli].delay; /* JEERIEARAIMIER */

txtasks][i].nrounds = OxFFFFU; /* FLPRIRBEIEARIE, KAELE */

txtasks[i].nmessages = 1; /* @IRERSASEIZNARS, RIE15% */

txtasksJi].id = scheduleTable.items]i].id;

txtasks[i].length = scheduleTable.items[i].len; /* IR GEHIE, BAURFED */
txtasks[il.flags = 0; /* AI#RIEIMYACANFDEELIN, 15EEIMNYEIR, FIanisxECANFD.BRS */
memeset(txtasks[il.payload, O, sizeof(txtasks[i].payload)); /* IREREIRNLFHAE */

if (BM_SetTxTasks(channel, txtasks, scheduleTable.length) |= BM_ERROR_OK)

printf("Failed to configure tx tasks.\n");

/* RSB EFHAE AR RIE S MR */
Sleep(1000);

/* BEBEANEZRESTIRFKERENRIE */
BM TxTaskTypeDef dummy([64] = {0 };
BM SetTxTasks(channel, dummy, 64);

TERHMES KIERTLAERREAICPU & AR R A=
HIMEARIXIR AR HER.

B£ (Bit) Bmikix

BUSMUSTE =T {{iRESHFRN BaTERN XS, TF
£ ERACIBRIBM SetTxTaskszfa, R TR SIRXEEFMEEIRREANF:

BM_SaveConfig(channel,

);

FeRk ik

SERNTREINERMES ST (pattern) =4, BRIEMBATIEHREAUTOSARPTTEEAJE2EE

BM_CAN_MODE |

BM_CAN _BITRATE |
BM_CAN_TERMINAL_RESISTOR |
BM_CAN_TXTASK_TABLE

rERE, BERDITERG, BOEmNABAEEFEABLREE.

% 1%

i, FRRIE | MR, HSERER

EEZ LA, ANFEAERRILLINAE,



Ji,
\ur

BUSMUST

X, EAEEEFERERELM (checksum) , MIBGLARZEHRROEMIMAERER, AHEHIET D
HrXEH,

AT ERAF B B AR IHIERTSTFE2E, BUSMUSTE =R OIS S EREHIBEMAEINE
RYARIXESEM E, RINT—FEiiy "IN AKX, EaTLURRICERE IIE—MRIIFS,
FEZFFI THRECANDITUNFF BE T XS, AR RFEVEHABM SetReplayi%[, RIAJEaI—X
FroiER. SEEILIERBEAEEEN, WS G EMENEME XTI, BXHARBIT:

BM_DeviceHandle device;
BM_GetDevice(channel, &device);

/* IRANEERERE T KBNS HRIAS */

BM DataTypeDef msgs[MAX TX MSG COUNT] ={0};

int n = MAX_TX_MSG_COUNT;

/* RANEBERIEEN X BRLIRIAS */

prepare_tx_msg(msgs, n);

/* BENBREHXIGEIE N FFIRIXE FXREPLAYQ _BUFFER */
BM _ SetBuffer(device, BM_WRITE BUFFER, BM_REPLAYQ BUFFER);
/* EBRXXABT TEHEFFIRIEEPXREPLAYQ BUFFER, {BEASEIXLRNBIAIRIEELE */
BM_WriteMultiple(channel, msgs, &n, TX_TIMEOUT, NULL);

/* EAREPLAYQ_BUFFERFERM/SICBIIHEREIZENIAER, */

BM _ SetBuffer(device, BM_WRITE _BUFFER, BM_DEFAULT BUFFER);

/* BEEHENEBNFFIRE */

BM_ReplayConfigTypeDef replay = { 0 };

replay.version = 1;

replay.mode = BM_STORAGE_ALWAYS ON; /* i@FBM SetReplay/g3zBlEH 5! */
strcpy(replay.path.format, "<RAMBUF>");

replay.channels = OXFFFFU; /* $ERFRHI-RERIBERIIRS */

replay.direction = 0x3U; /* &5 HMER S RAYRIE */

replay.cyclic = 1; /* IRE/ 1 EREMBIMERULL S, BNBRRERILES] */
BM_SetReplay(device, &replay); /* ECERFFIBH, FFIZBMEM—IRE FERIFS */

/* WTESF R B sBEMEAIE R MR */
Sleep(1000);

/* 18R EDISABLED BT LKA B EhFFF IFEAT */

replay.mode = BM_STORAGE_DISABLED;
BM_ SetReplay(device, &replay);

B2 (Bith) Bmhskix

BUSMUSTSE = THYIRESHFIRIN BaIAREE THRURS TS, THEER LA, WFEERLEE, &
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REAE FIAMRIBAIER _EEEERAL :

1. RETHERE XA, AEFERRAMAFAEIBM_REPLAYQ BUFFER, TMIEfFERIERLARFHE
BM_REPLAYFILE_BUFFER

2. TERFIIRERER, FIETXEESAEERA<RAMBUF>, fZ#EA0000.BBD

/5, TEBM_SetReplayZfa, AL TRIBESTUEXEEFEEIERANE:

BM_SaveConfig(channel,
BM_CAN_MODE |
BM_CAN BITRATE |
BM_CAN_TERMINAL RESISTOR |
BM_CAN _REPLAY CONFIG

)i

TR LIALERE, EEO R, R BiNABESEEFHABLAIEEL.
REFRFEWR

TRYL TR PN BENSNRIESZE, BRELRSHNEREERSENARETTE,

PEEAIE fEER (i3 {[iS SRV

PEEERX BB = {[i¥ ERIFF

SERIE s S & SRV

ISOTPA&IX —R S N/A REBE=HF SCRFAE(HISOTPAME
ERESRE R = = B=RIFAD, BRI IFBLRIE

FAIAIE —R = REBE=HF IFBERIE

ot
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FEMI A

EREDHTYARES, BEMUARRSEHRIGIINETRPX S, AEEFEIUSBER), XMsCIlZEET
T USBRZ E ARSI EMERSEIdEoverhead (BWMTIE) . (BR, ERURIHERT, BEHE
PERSERIRIMERBRATREZN, LRSSz anEtiEe?

AT R NGRS IR E T RIP X FAFFE PR ERREGER, BMAPERM T —MFRifs
. EREPRINT, STLASEABMAPIRERLAR SR AR P, MEIRIRENE S, BEGRLE
FNED, ATLUSRGE R R EREL

AJLUEE TERIREEBEREATE MR :

BM_DeviceHandle device;

BM_GetDevice(channel, &device);

BM_SetBuffer(device, BM_READ BUFFER, BM_NO BUFFER); /* Z:FEfE{FumiR & h X */
BM_SetBuffer(device, BM_WRITE_BUFFER, BM_NO BUFFER); /* ZFHRE X */

I EI=¥

1. WFZ@EERE, REMEUERRNAEEEEYN, LA ENEERRF RS XATE MR,
EEFRERIERRE, (HEEEREER AR

2. FEWIEX STECIUREAER, RItRXSRESTH, BRili, TEeERMSHESENER T (F)
SINO_ACK) , RIXRNEFEZENRE], KXER (BEHINAIXEISEINZIREEER) @l
BM_ReadiR[E]FH#

B, FTEPEXEARE TER, ERAT/MEMERSEIIEoverhead (BWMTH) , BSETIEK

TRERE, ASEAEEE T LEKRMERIREZE, EHT TERARERHAE ME

=

BM_SetBuffer(device, BM_READ BUFFER, BM_DEFAULT BUFFER);
BM _ SetBuffer(device, BM_WRITE _BUFFER, BM_DEFAULT BUFFER);

vl E S]]

ENR A E FEEER AR EH i 1BIE BUSMUSTAICANF DG SIS — NECURSSHIIARL, X EERIEHISE
BefiE RN N UDSRERIISOTPIEK. flgn, X MEURERFULEI10 14 2E 01 80 12 34 568, FELL
BR/)NERER30 00 003,

IR R AEFRLA R ADSRSEBURAIREEIRAIW A, FHUIE SERRIfRZRER :
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BM_DeviceHandle device;

BM_GetDevice(channel, &device);

BM_SetBuffer(device, BM_READ BUFFER, BM_NO BUFFER); /* Z2HfE{FimiRNE T X */
BM_SetBuffer(device, BM_WRITE_BUFFER, BM_NO BUFFER); /* ZFHIRE X */

BM_WaitForNotifications(&notification, 1, RX_TIMEOUT); /* Wait for ISOTP FF */

BM_Read(channel, &ffmsg); /* Read ISOTP FF */

BM_Write(channel, &fcmsg, -1/* Timeout value ignored*/, NULL); /* Write ISOTP FC */
BM_WaitForNotifications(&notification, 1, TX_ TIMEOUT); /* Read ISOTP FC Write Compete Event */
BM_Read(channel, &fcmsg); /* Read ISOTP FC Transmit Complete Event (with timestamp) */

uint64 t ffts = O;

uint64 t fcts = 0;

BM_GetDataPtpTimestamp(channel, &ffmsg, &ffts);
BM_GetDataPtpTimestamp(channel, &fcmsg, &fcts);
printf("%u ns elapsed from FF to FC\n", (uint32_t)(fcts - ffts));

{EF500kbpsHIRAFRECE, HalERLEMETAIBAR PMEINHIT DAL, HEARER{ES579300us
M1.2ms, 4RERFIAE.
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BEREE

BUSMUSTERFIDHMEYSIFI2RFEHATIEIRL, BAORED, SIS RSEXIRTEIERE, Flanm
Sz amEtamEE, ENDRIRNEE. TIeRREEEEKANRY, SREFEAMINRIESE R
25, PREUXEIRSIITRIAIBM DataTypeDef.timestampBIa], 324 EIRE DHTUAVERTIEE, 24
RIS, TREVMNIEE, EXAHEER,

BRIEEZ S, BUSMUSTE =D HTASHEPTP (FEHARTIEINNY) 2AS, AIEDUSSEHTIERL! &£
EPTPEIZE, BREAIHRESTLEREE—MNMEH BaNCRAV6ANKAEIEEPTPRF BT [EE:, STAT
SHR AR EE R RIS,

PTPREBER T IREA I EARIABET, HEPEa7TENNFERBRNSMHMIMER. KBRS X
TF, AR EERSWEE, X ERR S IR A FAEE,

4= g di)

PTPIIRERNARKIAINY, MFBAPTP, BEFIFNINANEIEZFIEMBM_SetPtpMode, FERKIIFIFFAT
BiEEZE, EABM_SyncPtpTimesskELZEHANFIEXLEEZERIPTPEIE, foftidunT:

BM_ChannellnfoTypeDef channelinfos]MAX_CHANNEL COUNT];
BM_ChannelHandle channelsfMAX CHANNEL COUNT];
int n = MAX_CHANNEL COUNT;
BM_Enumerate(channelinfos, &n);
for (inti=0;i<n;i++)
{
/* B TEE, BEEERXARET Y/
BM_OpenEx(&channels]i], ...);
/* RIEFEPTPEL */
BM_ SetPtpMode(channels[i], BM_PTP_INPUT USB SOF);
}
/* REBREEESEN—REHT OREN, BENNENPTPIETRESMEE */
if (BM_SyncPtpTimes(channels, n) = BM_ERROR_OK)
printf("Failed to sync PTP timestamps with host.\n");
[ WTFE=RRE, BNELEEBREL, EHBEHIERIZIRERLE */

FRENET (8 B

BMAPIE 7 ST 3REXES ERYAPI, iEHRFEEER:
® BM_GetHostPtpTime(): FREXEERXEAAISCATPTPASE], H&Z0/9M1970-1-1F4RRY6AILR5FD
® BM_GetPtpTime(channel): SRERG MR HISCETPTPRTIE], 18TV/9M1970-1-1FF4RRY6A(ULNFD
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® BM_GetDataPtpTime(channel): SREUR BRI ZIAIFESEPTPETE], 1&T0/9M1970-1-1F8A9644748
B (ETERXAPIEBMAPI SDK 1.13.0|BRRANREIFIZHFY, BINEFHSDKIAG— YD)

® BM GetTimestamp(channel): SKENS G BHISCATAIBATE], &M EEBFFIARY3 2 IFD

® data.timestamp: ZXEURICHBARIZIRGSEA AT E)EL, 189 EEEFFIRAI32{2RED

fplgn, AL TEAYAES, FSEMERER R RIXESE W ANRSOIRAIPTPETE], RMZIRSHIER

2 FRIRSZIRRXINIAYG SR e B HET D RO4RRD -

uint64 t ptpns = 0;
BM_Read(channel, &data); /* BI5cLMEHASTUENEI—FARXEE FRHMURSGER */
BM_GetDataPtpTimestamp(channel, &data, &ptpns); /* SASFRENERTEE; */

/* ATMERGESIE T EERECRE R RBATE L */
time_t's = (time_t)(ptpns / 1000000000ULL);
uint32_t ns = (uint32_t)(ptpns % 1000000000ULL);
struct tm* t = localtime(&t);
printf(

"Data PTP timestamp: %04d-%02d-%02d %02d:%02d:%02d.%09u",

t->tm_year + 1900, // £ (202025)

t->tm mon + 1, // B (1-12)

t->tm_mday, // BER (1-31)

t->tm_hour, // NBt (0-23)

t->tm_min, /! 280 (0-59)

t->tm_sec, // ¥ (0-59)

ns /] 497y
)i

TR, BETHRR]GHEILUSBIERFTEENIEA AT, RIS EmiRR X 2Rk REmIRIR
[5IEFBM GetPtpTime, FTRENZIRIAT EIEERSSBM GetDataPtpTimeEfGRE, XEAERM
K. NREFBWIEPTPELRE, BREZMEENE S MREENFA—FBRS SR E—FDER
X, ARIRIXMIBIER IR EEBIZ RSN AR AL,
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e L

RECWRNRZREERTANET, EHIRRGEBANSHUEERINS. MBEITUEL—FERE

S LN E, HIBRNSFEISTREIUANSE BRI TRMHNSERERE, Fla:

1. DBImFHEMAR. MinECUIREREINERES, R SEIEEAIXCANFDIRAYEEH NCANFD
MBLIERIBUSOFFEEIAYPIRTZS

2. USBZinaf), EHUSBimHERESE, HARERSHOITNUSBET, EEREMEMK_EEX

3. REZIAREWIE, EHYEHEBMAPIEIESEFRERTNR, MHBREESo KRGS
KRHTERE

4. TXFFRIIREFR, —HERARERIVIAPIERAINT, ttaSHBMAPIEITHREE, Hlin—LEATR
al. =OREIR

ATIRENFAEFISEYE, FREBRIONE DIAER, HRESSMM ERERPIRE, EEEEEF

BRI SEEAC R B EZIE. XL —RAREMIEMBPNREHARERTS, HEEHEN

fEPiRE, B EHKEERSPHMHREA LN ARKE.

NS TERrecoverFromError~BIRIBEREZN TIES, BELLTFHNFEARIT:

1. ERHiTrecoverFromErroriRELFEIENR TSR RELSIE, itportEN-1XFEREIBIR

2. HBM WriteEENAPIREEEIRET, IRBRFCLAETEHRA, iz ZBMEArecoverFromErroriz;
SEENESIERE, IRSportE A\HEERIBIES, AFR(CaFIEE ZEE

void recoverFromError(int port /* = -1*/)

{

#ifdef QT_VERSION_MAJOR

#define DEMO_PRINT gWarning

#elif defined(_ WIN32)

#define DEMO_PRINT OutputDebugString
#else

#define DEMO_PRINT printf

#endif

// Note: It takes some time to run BM_Close and BM_OpenEx,
// and channel handles will be invalidated when recovering from error,
// make sure no other threads are using channel handles (e.g. calling BM_Write) during the recovery,
// or, use single-threaded design, just like this demo.
for (inti = 0; i < openedChannelCount; i++)
{
uint64 _t currentTs = BM_GetHostPtpTime();

uint64 t elapsed = currentTs - channelRecoveryConfigs|i].previousRecoveryTs;
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if (elapsed >= 1000000000ULL)
{
BM_CanStatusinfoTypeDef canStatus;
BM_StatusTypeDef status = BM_GetStatus(channels[i], &canStatus);
if (status & BM_ERROR _INITIALIZE)
{
// BM_Init() is not called yet.
// Read our SDK documentation for details.
DEMO_PRINT("BM_ERROR _INITIALIZE\n");
}
else if (status & BM_ERROR_ILLPARAMVAL)
{
// Channel handle is invalid.
// Maybe it's not opened yet (using BM_OpenEx) or already closed?
DEMO_PRINT("BM_ERROR_ILLPARAMVAL\n");
BM_OpenEx(&channels]i], &channelRecoveryConfigsli].info, channelRecoveryConfigs[il.mode, channelRecoveryConfigs]il.tres,
&channelRecoveryConfigs[i].bitrate, &channelRecoveryConfigslil.rxfilters[0], 1);
channelRecoveryConfigsli].previousRecoveryTs = currentTs;
}
else if (status & BM_ERROR_ILLOPERATION)
{
// USB Device operation failed.
// Maybe the device is unplugged from host PC?

DEMO_PRINT("BM_ERROR _ILLOPERATION\N");
// Close all channels in the same device.
uint64 t recoveredChannelMask = 0;
for (intj = i; j < openedChannelCount; j++)
{
BM_ChannelinfoTypeDef siblingInfo;
BM_GetChannellnfo(channels[jl, &siblingInfo);
if (memcmp(channelRecoveryConfigslil.info.sn, siblingInfo.sn, sizeof(siblinginfo.sn)) == 0 &&

memcmp(channelRecoveryConfigsli].info.uid, siblingInfo.uid, sizeof(siblinginfo.uid)) == 0)

BM_Close(channels]j]);
channels[j] = NULL;

recoveredChannelMask |= TULL << j;

}
// Try reset device and remove device from opened device list kept by bmapi.
//BM_ResetDevice(channels[i]);
for (intj = i; j < openedChannelCount; j++)
{

if (recoveredChannelMask & (1ULL << j))

{

BM_OpenEx(&channels[jl, &channelRecoveryConfigsjl.info, channelRecoveryConfigs|jl.mode,

channelRecoveryConfigs[j].tres, &channelRecoveryConfigs|j].bitrate, &channelRecoveryConfigs[j].rxfilters[0], 1);
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channelRecoveryConfigs|j].previousRecoveryTs = currentTs;

}
else if ((status & BM_ERROR_BUSOFF) || (status & BM_ERROR_BUSPASSIVE) ||
(status == BM_ERROR_OK && (canStatus.TXBO || canStatus.TXBP)))

// BUSOFF
// Maybe the remote CAN device is disconnected,
// or you might want to check your bitrate, sample-position, tres configuration.
if (i == port)
{
DEMO_PRINT("BUSOFF RECOVERY\n");
// Sometimes BUSOFF might be reported from a good channel.
// We only perform BUSOFF recovery on the channels that are reported to have tx problems (e.g. tx timeout).
BM_CanModeTypeDef oldmode;
BM_GetCanMode(channels]i], &oldmode);
BM_SetCanMode(channels[i], BM_CAN_INTERNAL_LOOPBACK _MODE);
static BM_CanMessageTypeDef dummyMessages[256] = {0 };
uint32_t nmessages = (uint32_t)(sizeof(dummyMessages) / sizeof(dummyMessages[0]));
for (uint32_t k = 0; k < nmessages; k++)
{
dummyMessages|k].ctrl.tx.DLC = 1;
}
BM_WriteMultipleCanMessage(channels[i], dummyMessages, &nmessages, NULL, 1000, NULL);
BM_SetCanMode(channels[i], oldmode);
BM_ClearBuffer(channels[i]);

channelRecoveryConfigsli].previousRecoveryTs = currentTs;
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