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Introduction

1. Introduction

1.1 Intention

ELLSI offers the possibility to use an esd EtherCAN all platforms not (yet) supported by esd
NTCAN drivers (e.g. Mac OS, PLCs with Ethernet daliig, etc.).

The standard NTCAN over Ethernet functionalityti8 gssable in parallel to ELLSI. Howeveior all
platforms with an existing NTCAN driver, we suggest to use NTCAN instead of ELLSI for
communication with the esd Ether CAN.

1.2 Functional Principle

We tried to develop ELLSI as simple as possible.ddi@t provide an API to use ELLSI, but there is
some sample code, which should help you to buitth @n API yourself. Using ELLSI is "simply"
assembling UDP-datagrams plus transmitting theeoELLSI-server on the esd EtherCAN and
analysing UDP-datagrams obtained from the ELLSkeseon the esd EtherCAN hardware.

At first the ELLSI-client has to register itselfthie ELLSI-server. After this, both sides havedad
heartbeat-messages at regular intervals if there data exchange.

If the client has not received any data or heattibean the server within a given time interval, thient
will assume that the server has disappeared. Méngbeetwork connection is broken, somebody did
areset on the EtherCAN, etc. In consequence fttine client has to try to register at the seagain.

If the server has not seen any data or heartbaattfie client within a given time interval, it agses
the client has disappeared. The server no longesfiers any data and heartbeat to the client then.

After the client has registered itself, it musta®iaud rate and enable all CAN IDs it wants teirex
data for. Now the client is ready for transmissamil reception of CAN telegrams.

To be sure CAN telegrams are sent / received irecborder, there is a sequence number.

1.3ELLSI vs.esd NTCAN API

esd carefully tried to develop ELLSI as compatéddeossible with the standard esd NTCAN API. We
would therefore recommend to read the esd NTCANddeumentation in parallel to this document.
The esd NTCAN API documentation far often deliverere detailed information about the esd
NTCAN philosophy then this document.
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1.4 Restrictions

1.41ELLSI API

esd electronics doe®t support and maintain an official API for ELLSI, butu can use the provided
examples, in particulallsiCommon.gcellsiCommon.ln combination witkellsiClnt.candellsiClnt.h

as a base for your personal ELLSI APbr all platforms with an existing NTCAN driver, we
suggest to use NTCAN instead of ELL SI for communication with the esd Ether CAN.

1.4.2 Number of Client Connections

The number of client connections to the ELLSI serseurrently limited to 5, to not overstrain the
EtherCAN hardware.

1.4.3 TCP/IP vs. UDP/IP

At the moment the ELLSI-server only supports UDé&. flature versions it is planned to also support
TCP-connections.

1.4.4 CAN Interaction

The standard esd NTCAN drivers maintain a feataléed interaction. This feature allows CAN
messages transmitted on a certain CAN ID on ainegD@&N bus also to be received by other processes
reading CAN messages on the same physical CAN ®As| (card). ELLSI doesiot support this

feature in the current release. But for future asés it is planned to allow the user to reactivate
interaction (as optional parameter for el SI_CMD_REGISTERommand).

1.5 Some Thoughts about Performance

Here are some proposals to maximize ELLSI perfooeam an esd EtherCAN:

* Trytosendas many CAN TX messages as possibleda ELLSI telegram. Furthermore, the ELLSI
server automatically tries to pack multiple CAN Rxessages into a single ELLSI telegram to
improve the performance.

* Only enable those CAN IDs for reception you'rdlygaterested in

* Minimize the number of clients connected to the ELserver

» Make use of the auto-acknowled@d (SI_SUBCMD_AUTOACHKeature wherever it is possible

* If your application allows for this, avoid sendi@\N TX telegrams using the TX-DONE feature
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2. The ELL SI-Protocol

2.1 Data Layout
The data always consists of a header plus trgiayjoad data.

The payload data itself consists of the data a@egrd a single command or to n-CAN-telegrams.

Header Command datar n * ellISICMSG_T

Thus itis possible to send or receive multiple GaNgrams at the "same" time. Using this featore y
can greatly improve the performance of the esdrEtAB.

2.2 Port

The default port for the ELLSI UDP server is 22009.

2.3 Byte Order

Attention! All ELLSI-telegram data has to be given (or isegiy innetwork byte order (most
significant byte first).

E.g. Intel x86 processors host byte order is Isigstificant byte first. So always be aware of your
host byte order before assembling ELLSI-telegrams!
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2.4 Header

The header mentioned above looks like this éis&Common.j

typedef struct {
uint32 t magic;
uint32_t sequence;
uint32 t command;
uint32 t payloadLen;
uint32 t subcommand;
union {
int32 t i[8];
int8 t c[32];
} reserved;
} ellsiHeader;

Member Size Description

Magic numberELLSI_MAGIC= 0x454c5349

It's mandatory to have this value (switched to ekbyte
magic unsigned 32-bif order!) in every ELLSI telegram. ELLSI clients slabdirst
check this value before doing anything else witeaeived
ELLSI telegram.

sequence unsigned 32-b,t Sequence number or zero

command unsigned 32-bi} ELLSI_CMD_* (sellsiCommon.h

payloadLen unsigned 32-bik Length of payload datdyies)

ELLSI_SUBCMD_* or ELLSI_IOCTL_* (see
ellsiCommon.)

~—+

subcommand| unsigned 32-bj

reserved 32 bytes For future protocol extensions

2.4.1 Sequence Numbering

UDP does not guarantee to receive the datagrathe isame order they were transmitted. In local
Ethernets without routing, you normally don't hawdoother about this. To avoid sending CAN
telegrams in wrong order to the CAN bus, the ELtBInt can make use of tisequencelement.

If sequencequals zero, the ELLSI- server does not take afiee sequence number and
unconditionally will send CAN telegrams to the CANSs. If non-zero, the ELLSI-server discards
CAN TX telegrams if the sequence number is lesqoal to the sequence number of the last CAN
TX telegram.

For the other direction, the ELLSI-server will iranent thesequencelement for every telegram
send to the ELLSI-client (regardless if CAN RX dataesponse to a previous command or a
heartbeat).
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2.4.2 Commands
2.4.2.1 Numerical Values of Commands
You can find the following defines gllsiCommon.h

ELLSI_CMD NOP
ELLSI_CMD CAN TELEGRAM
ELLSI_ CMD HEARTBEAT
ELLSI_CMD CTRL
ELLSI_CMD REGISTER
ELLSI_CMD REGISTERX

U WP O

2.4.2.2 Numerical Values of Sub-Commands

You can find the following defines illsiCommon.h

ELLSI_IOCTL_NOP 0
ELLSI_SUBCMD_ NONE 0
ELLSI_IOCTL_CAN ID ADD 1
ELLSI_IOCTL CAN ID DELETE 2
ELLSI_IOCTL CAN SET BAUDRATE 3
ELLSI_TOCTL CAN GET BAUDRATE 4
ELLSI_IOCTL_ GET LAST STATE 5
ELLSI_IOCTL_SET SJA1000 ACMR 6
ELLSI_SUBCMD_ TXDONE 128
ELLSI_SUBCMD AUTOACK 256

2423ELLSI_CMD_NOP

A type of no-operation command.

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_NOP
Header

payloadL en 0

subcommand 0

reser ved 0
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24231 lastStatefor ELLSI_CMD_NOP

ELLSI_CMD_NOPalways will setastStateto O.

242 4ELLSI_CMD_REGISTER

As the first operation the ELLSI-client has to s#gr itself at the ELLSI-server. Therefore a
telegram like this must be set up:

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_REGISTER
Header

payloadL en 0

subcommand 0 or ELLSI_SUBCMD_AUTOACK

reserved 0

24241 lastStatefor ELLSI_CMD_REGISTER

0 for successful registration. All values unequoad tstand for a failed registration.
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2425ELLSI_CMD_REGISTERX

Starting with ELLSI Version 1.1.1 (March 2006) thes an extended registration operation,
allowing the user to have influence on some ELLSi«sr parameters. Therefor you need to setup a
telegram like this:

magic ELLSI_MAGIC
sequence 0
command ELLSI CMD_REGISTERX
Header _ _ ) )
payloadL en sizeof(ellsiExtRegistration)
subcommand 0 or ELLSI_SUBCMD_AUTOACK
reserved 0
Payload ellsiExtRegistration

2.4.25.1 ellsExtRegistration
TheellsiExtRegistratiorstructure mentioned above looks like this:

typedef struct {
uint32 t heartBeatIntervall;
uint32 t clientDeadMultiplier;
uint32 t canTxQueueSize;
uint32_t canRxQueueSize;
uint32 t socketSendMaxNTelegrams;
uint32 t socketSendIntervall;
uint32 t reserved([8];

} ellsiExtRegistration;
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Member Size Description
unsianed ELLSI server heartbeat interval in ms. Use 0 for
heartBeatIntervall 32-b?t default value (default is 2500 ms).
The valid range is 250 <= x <= 30000.
After
clientDeadMultiplier / 10 * heartBeatTime [ms}e
clientDeadMultiolier unsigned | assume a client as "dead". Use zero for defaulieval
P 32-bit Default is 30 (which is equivalent to a multiplar
30/10 = 3.0).
The valid range is 10 <= x <= 100.
Size of message queue used for CAN TX telegranps
canTxQueueSize unsigned | for each(!) of the clients.
32-bit Use O for default (default is 128).
The valid range is 1 <= x <= 2048.
unsianed Size of queue used for CAN RX telegrams for eac
canRxQueueSize 32-b?t of the clients. Use 0 for default (default is 5TPhe

valid range is 1 <= x <= 2048.

n(h)

Maximum numbers of CAN RX telegrams to storel|i

a UDP telegram. Use 0 for default.

socketSendMaxNTeIegramsgg_St')?tned (default isCAN_READ_MAXLEN50)
The valid range is
1 <= x <=CAN_READ_MAXLEN
Try to collect CAN RX data for up to
. socketsendintervaths before sending an UDP
unsigned :
socketSendIntervall 32-bit telegram to the client.
Use O for default (default is 0 ms).
Not yet implemented!!!
8x
. Reserved for future use
reserved|[8] unsigned | |, b i
32-bit I To be set to zero !!!

24.252lastStatefor ELLSI_CMD_REGISTERX

0 for successful registration. All values unequoad tstand for a failed registration.

Page 14 of 26

Software Manual « Rev. 1.5

Ether CAN Low Level Socket I nterface



ELLSI-Protocol

2426ELLSI_CMD_CAN_TELEGRAM

ELLSI telegram layout for received CAN telegramsl &@AN telegrams to be send:

magic ELLSI_MAGIC
sequence Sequence # [or 0]
command ELLSI_CMD_CAN_TELEGRAM
Header
payloadL en n * sizeofellIsiCMSG _}
subcommand O [orELLSI_SUBCMD_TXDONE
reserved 0
ellsiCMSG_T#1
Payload
ellsiCMSG_T#n
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2426.16lSCMSG_T

TheellsiCMSG_Tdata structure of CAN messages mentioned abows ldee this:

typedef struct {
uint32 t id;
uint8 t len;

TIMESTAMP timestamp;

uint8 t msg lost;
uint8 t reserved[2];
uint8 t data[8];
ellsiCAN

} ellsiCMSG_T;

Member Size Description
. . .| 11- or 29-bit CAN ID data was received on or ddtawsd be
id unsigned 32-bit :
transmitted on
Bit 0-3 : Number of CAN data bytes [0..8]
len unsigned 8-bit Bit4 - RITR
9 Bit5 : TXDONE (seeELLSI_SUBCMD_TXDONE
Bit 6-7 : Reserved
Counter for lost CAN RX messages. Allows the usatdtect
data overrun:
msg_lost unsigned 8-bit | msg_lost =0 : no lost messages
O0<msg lost<255 : # oflost frames = value of rosy-
msg_lost = 255 : # of lost frames > 255
Only meaningful together witBLLSI_SUBCMD_TXDONE.
reserved[2] 2X In this case used to allow association of TX-DONé&ssages
unsigned 8-bit | with previously sent CAN TX messages
(seeELLSI_SUBCMD_TXDONE
data[8] 8x CAN data bytes
unsigned 8-bit
Time stamp for CAN RX messages.
timestamp 64-bit This time stamp is meaningless for CAN TX messages
Not yet supported!!!

To ease porting applications between ELLSI and NINCt#is structure is compatible to the
CMSG_TFstructure in the esd NTCAN API (sa&an.l).
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24.2.6.2 lastStatefor ELLSI_CMD_CAN_TELEGRAM

lastState after issuing a CAN TX message using ELLSI_CMD NCAELEGRAM, contains the
return value given by theanSend¢function of the esd NTCAN API. Concrete, O stafals
successful completion eanSend(and the respectiieLLSI_ CMD_CAN_TELEGRAMommand.
All non-zero values will indicate an error conditio

SeeingastStateas zero indicates successful completion of theSiderver internal
canSendfcommand, but does not necessarily indicate a safidgransmission of the
corresponding CAN telegram(s) on the CAN bus, beeaanSend()s a non-blocking function!
Therefore, if you are interested in knowing, if Hygropriate CAN telegram has been successfully
send on the CAN bufgstStatewill not help you. Se&LLSI_SUBCMD_TXDONIhstead.

24.26.3ELLSI_SUBCMD_TXDONE

As mentioned above, requesting the last state &lLdts|_ CMD_CAN_TELEGRARbmmand

does not necessarily indicate a successful trassmisf a CAN telegram to the CAN bus. If you've
the need to know if your CAN telegram was succdlystiansmitted, don't quemastStatelnstead,
while assembling a CAN TX message usitig S| CMD_CAN_TELEGRAMet the headers
subcommaneélement t&ELLSI_SUBCMD_TXDONEThe ELLSI-server then will send you a
transfer-done message (TX-DONE message) after ssfttéransmission on the CAN bus. This
TX-DONE message is assembled very similar to artyat CAN RX telegram.

To distinguish a normal CAN telegram from a TX-DOM#egram, théengthelement in the
correspondin@llIsiCMSG_Tis logically ORed wittELLSI_CMSGT_LEN_TXDON@®x20).
Additionally, the two reserved bytesétisiCMSG_Tare echoed back! If you e.g. set this two
reserved bytes to the two last significant bytethefsequence number, you will easily be allowed to
associate a received TX-DONE to a previously sexitl @legram .

If additionally toELLSI_CMSGT_LEN_TXDONELLSI_CMSGT_LEN_TXERRO®set in the
lengthelement, this will indicate an error while sendthg telegram to the CAN bus. An
corresponding error code can be found in the icthetd of ellsiCMSGT.
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2427ELLSI_CMD_HEARTBEAT

Both sides (ELLSI-client and ELLSI-server) havesémd heartbeat-messages at regular intervals if
there is no data exchange. At the moment thisvateés fix 2500 ms. Future releases will add the
possibility to change the interval(s) used by thé$-server.

If the client has not seen any data or heartbeat the server within a given time interval, theuti
will assume that the server has disappeared. Miagbeetwork connection is broken, somebody did
a reset on the EtherCAN, etc. In consequence gf e client has to try to register at the server
again.

If the server has not seen any data or heartb@attie client within a given time interval, it

assumes the client as disappeared. The ELLSI-seovkmger will transfer any data and heartbeat
to the client then.

Telegram layout for a heartbeat message:

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_HEARTBEAT
Header

payloadL en 0

subcommand 0

reserved 0

24271 lastStatefor ELLSI_CMD_HEARTBEAT

ELLSI_CMD_HEARTBEAWiIll (contrary to the very similar lookingLLSI_CMD_NOP
command)ot setlastStaté
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2428ELLSI_CMD_CTRL

Setting the headec®mmancelement t&ELLSI_CMD_CTRLthe client can send special commands
to the ELLSI-server. This special commands areiipddy setting the headessibcommand
element.

Currently the followingsubcommandontrols exist:

24281ELLS_IOCTL_CAN_ID ADD/DELETE

By means oELLSI_IOCTL_CAN_ID_ADDhe client can enable CAN IDs for reception. Using
ELLSI IOCTL_CAN_ID_DELETHe client can disable (previously enabled) IDsd longer
receive data on this CAN IDs.

The IDs to be enabled or disabled are given iretheient form of an array aéllsiCanldRange
structures. Telegram layout for enabling / disapl@AN IDs:

magic ELLSI_MAGIC
sequence 0
command ELLSI_CMD_CTRL
Header | payloadLen n * sizeofellsiCanldRange
ELLSI_IOCTL_CAN_ID_ADD
subcommand or

ELLSI_IOCTL_CAN_ID_DELETE

r eserved 0

ellsiCanldRange #1

Payload

ellsiCanldRange #n
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2.4.2.8.1.1 dlsiCanldRange

typedef struct {

uint32_ t rangeStart;
uint32_ t rangeEnd;
} ellsiCanIdRange;

Member Size Description

rangeStart unsigned 32-bit Iqterval start, CAN I[?(s) to be enabled for recepti
disabled from reception

rangeEnd unsigned 32-bi ]Icnterval end_, CAN ID(s) to be enabled for receptialisabled
rom reception

The complete range, includimgngeStartandrangeEndtself, will be enabled or disabled. If
rangeEndis less or equal tangeStart only the CAN ID given byangeStartwill be enabled or

disabled.

2.4.2.8.1.2lastStatefor ELLSI_|IOCTL_CAN_ID_ADD/DELETE
0 for success, non-zero for failure.

24.282ELLSI_IOCTL_CAN_SET BAUDRATE
By means of thisubcommangiou can set the baud rate to be used on the CAN bu

magic ELLSI_MAGIC
sequence 0
command ELLSI_CMD_CTRL
Header
payloadL en 4
subcommand | ELLSI_IOCTL_CAN_SET BAUDRATE
reserved 0
Payload baudrate
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2.4.2.8.2.1 Baud Rate Values

baudratehas to be seen as a 32-bit unsigned integer. fduefined baud rates are:

baud CAN bit rate
rate [Kbit/g]
0x0 1000
0x1 666.6
0x2 500
0x3 333.3
0x4 250
0x5 166
0x6 125
0x7 100
0x8 66.6
0x9 50
OxA 33.3
0xB 20
0xC 12.5
0xD 10

If the LSB (bit 31) of parametdraudrateis set to '1', the value will be evaluated diffehg In this
case, the register value for the bit-timing regs®TRO and BTR1 transmitted in modules with
CAN controllers 82C200, SJA1000, 82527 (and aleottontrollers with this baud rate structure) is
defined directly. For further information on thaptc, see our esd NTCAN APl documentation.

24.2.8.2.2lastStatefor ELLS|_IOCTL_CAN_SET_BAUDRATE

lastStaterepresents the return value of NTCARBNnSetBaudrate(so O stands for success and
non-zero for failure.

Ether CAN Low Level Socket I nterface
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24283ELLS_IOCTL_CAN_GET_BAUDRATE

To read back the currently used CAN bus baud sateon the EtherCAN, send the following
datagram to the ELLSI-server:

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_CTRL
Header

payloadL en 0

subcommand | ELLSI_IOCTL_CAN_GET_BAUDRATY

reserved 0

As answer you will get a telegram like this:

magic ELLSI_MAGIC
sequence X
command ELLSI_CMD_CTRL
Header
payloadL en 4
subcommand | ELLSI_IOCTL_CAN_GET_BAUDRATE
reserved 0
Payload baudrate

24.2.83.1lastStatefor ELLSI_IOCTL_CAN_GET_BAUDRATE

There should be no reason for anyone to queriattStateafter an
ELLSI_IOCTL_CAN_GET_BAUDRATE.
Nevertheless, if you do it:

0 means NTCANanGetBaudratefjunction an the ELLSI-server completed succesgfulbn-zero
means failure.
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242.84ELLS _IOCTL_SET_SJA1000 ACMR

Some platforms using a SJA1000 CAN controller, tike standard esd EtherCAN (with ELLSI
version >=1.1.02), allow setting its hardware ataece filter. Therefore the user can directly
access the SJA1000's ACR (Acceptance Code Registgithe AMR (Acceptance Mask Register):

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_CTRL
Header

payloadL en 8

subcommand ELLSI_IOCTL_SET _SJA1000_ACMR

reserved 0

0: ACR SJA1000: ACRO, ARC1, ACR2, ACRS
Payload

4. AMR SJA1000: AMRO, AMR1, AMR2, AMR3

The acceptance filter is realized by a logical Al@wbination of thécceptanc&€odeRegister

followed by a logical OR-combination with tiAeceptancé askRegister according to the
following figure.

Message Bit
Acceptance Code Bit — |

Acceptance Mask Bit >

1 -> accepted

—
— 0 -> not accepted
—_—

The figure above shows that an active bit withim élsceptance mask results idan’t care
condition for the result of the comparison of rgeei message bit and acceptance code bit. It is

possible to limit the filter exactly to one 29-BiAN identifier or one group of 29-bit CAN
identifiers.
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The following table shows some examples of bit ciorations of the acceptance mask and
acceptance code and their meaning for the filt8A(®00 in “Single Filter Configuration”):

Acceptance

Code Acceptance MaskK Filter

Only 29-bit messages with the CAN identifier Ox1k0@

0x00000100 0x00000000 stored in the receive FIFO of the handle.

All 29-bit CAN messages within the identifier afied 00-

0x00000100 0x000000FF Ox1FF are stored in the receive FIFO of the handle.

Ox 1FEFFFEF All 29-bit CAN messages are stored in the receiNOH

any of the handle (open mask). default value

The combination in the last row of the table absivews the default function for the reception of
29-bit CAN messages, if no mask is configured.

Attention!

The 2 least significant bits of the ACR3 and AMR®8 aot used and should be set to 1. Bit #3 in
ACR3 and AMR3 corresponds to the RTR-bit of theeféd CAN frame! So, if you don’t want to
take care of the RTR bit, you simply have to I¢fiftsACR and AMR by 3 and logical-OR 0x7
afterwards. E.g. to set the acceptance code to0RAIMO and the acceptance mask to 0x000000ff
(as in the above example), 88803 ((0x100 << 3) | Ox7in ACR andOx7ff ((Oxff << 3) | Ox7)nto
AMR. To allow reception of all 29-bit IDs, wri@xfffffff ((Ox1fffffff << 3) | Ox7)Jnto AMR.

2.4.2.8.4.1 Mapping of ACR/AMR to CAN ID in a 29-Bit Frame

Here you can see, how the two 32-bit registers AG&R AMR are mapped to the according
29 CAN ID bits:

MSB LSB
ACRO ACR1 ACR2 ACR3
AMRO AMR1 AMR2 AMR3
716/5/4]1312111 Q14 3% 4 32 LPOJ[6[5]4(3]2[/1]10]|7]|6] 5[4 201 O

28|27 26| 23 24 28 2p 21 30 19 18 [L7 |16 |15|14| 13 14 11 10 OpP 08 47 (6 0S3@R|M1{ 0d R
T
R

For additional information, especially when usihg tibove filter mechanism on receiving 11-bit
standard CAN frames, also consult the accordingpagthe SJA1000 data sheet!

242842 lastStatefor ELLS|_IOCTL_SET_SJA1000 ACMR

lastStaterepresents the return value of the IOCTLs donéherEtherCAN platform. So O stands for
success and non-zero for a failure condition.
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24285ELLS_|IOCTL_GET_LAST STATE

ELLSI_IOCTL_GET_LAST_STAHHowS to get some information about the last camedh
processed by ELLSI on the EtherCAN module and mvdist times be used to see, if important
commands, like registering the client, settinglihad rate or enabling CAN IDs, etc., reached the
ELLSI-server and were successfully processed.

To request the "last state" from the ELLSI-senedsthe following telegram:

magic ELLSI_MAGIC

sequence 0

command ELLSI_CMD_CTRL
Header

payloadL en 0

subcommand ELLSI_IOCTL_GET_LAST_STATE

reserved 0

The ELLSI-server will respond with the followingeégram:

magic ELLSI_MAGIC
sequence X
command ELLSI_CMD_CTRL

Header _
payloadL en sizeofgllsiLastStatg
subcommand ELLSI IOCTL_GET_LAST _STATE
reserved 0

Payload ellsiLastState
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2.4.2.85.1 dlsiL astState

typedef struct {
uint32 t lastCommand;
uint32_t lastSubcommand;
int32 t lastState;
uint32_t lastRxSeq;
uint32 t reserved([4];
} ellsilastState;

Member

Size

Description

lastCommand

unsigned
32-bit

Last command processed by the ELLSI-server:
ELLSI CMD NOP or

ELLSI CMD CAN TELEGRAM oOr

ELLSI CMD HEARTBEAT Or

ELLSI CMD CTRL Or

ELLSI CMD REGISTER oOr

ELLSI CMD REGISTERX

lastSubcommanc

unsigned
32-bit

Last sub-command processed by ELLSI-server:
ELLSI IOCTL_ NOP Or

ELLSI IOCTL CAN ID ADDoOr

ELLSI IOCTL CAN ID DELETE or

ELLSI IOCTL CAN SET BAUDRATE oOf

ELLSI IOCTL CAN GET BAUDRATE oOr

ELLSI IOCTL GET LAST STATE or

ELLSI SUBCMD TXDONE oOr

ELLSI SUBCMD AUTOACK

lastState

32-bit

For states returned by the commands and subcommsards
the corresponding descriptions of commands and
subcommands

lastRxSeq

unsigned
32- bit

The last sequence number the ELLSI-client sendhéy t
appropriate command to the ELLSI-server

reserved

16 bytes

For future protocol extensions

24286 ELLSI_SUBCMD_AUTOACK

To speed up the procedure of sending a commandftaravards using
ELLSI_IOCTL_GET_LAST_STAT&request the state of this command, we introdluce
ELLSI_SUBCMD_AUTOACK

By a disjunction of subcommand wifLLSI SUBCMD_AUTOACHKhe ELLSI-server will
automatically generate a telegram analogue tortkeegenerated by using the
ELLSI IOCTL_GET _LAST_ STATescribed above.
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