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= |IN means ,Local Interconnect Network"”

= Used to transfer a low amount of data

= (Often utilized for comfort features, e.g. controlling
switches, illumination elements, servomotors

= The hardware requirements are low

= A UART or SCl interface is sufficient




. LIN Messages ’

The payload is packed into messages
(called frames)

Every message has its own ID

A message is received from all participants

If a received message is relevant or not is decided
on the help of the ID of the received message




. Master Slave Principle
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The communication on the LIN bus is organized
according to the "Master Slave Principle”

The master starts the communication to one or more
slaves

If a slave receives a message it is associated to it has
to react according to this message

Only one slave is allowed to answer to a master
request

(Exception: “Event-Triggered-Frames")
A slave is not allowed to send data on its own

Master Slave Slave

| I aster Task | .....

| Slave Task | | Slave Task | | Slave Task |




. Scheduler

Message Name Delay [ms]

Message01l
Message02
Message03
Message02
Message04
Message02

20
20
20
20
20
20

" H.-J. SchleiBheimer

- Soft- und Hardware
Entwicklung GmbH

The Scheduler is part of the Master.

It controls which message has to be triggered, to
be sent on the bus, at a specific point of time.

Its configuration can be thought as a table which
contains the message name and the duration
(delay]) of each message.

Depending on the system state different schedule
tables can be active.

If the master detects collision for an Event-
Triggered frame, then it starts a separate conflict
dissolve table which requests all frames assigned
to the Event-Triggered frame
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. Structure of LIN Messages

}17 Botschaftsko pf (Master) =|r= Daten (Slave) .-:1'

Sync Break Sync Feld ld ertifier 2,4 oder 8 Daten Felder Checksum me
= 13 bit

L[ VA, VI, 0 T

[ cop, Dtered B blue: send by LIN-Master
orange: added by a LIN-Slave

 \LLLELET]

Start LSB Stop

= Synch Break: signalizes the beginning of a message (dependent on LIN-Standard])
= Synch Field: speed adaption from the slaves to the speed of the master (1 Byte)

= |dentifier: Message identifier (1 Byte: 6 bit ID, 2 bit Checksum)

= Data Fields: payload (0-8 Byte).

= Checksum: Checksum for detecting transmission errors (1Byte]
(dependent on LIN-Standard)
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Unconditional-Frame
Standard message, transmitting of data.

Sporadic-Frame
Special ,Unconditional-Frame", is not send cyclic, the master insert these
messages into an empty slot of the scheduler table

Event-Triggered-Frame

It is allowed that more that one slave answers to these messages. If this is the
case and the master detects a collision, it requests one answer for every slave
separately which can answer to this "Event -Triggered -Frame.

Diagnostic-Frame
Messages with ID O0x3C and 0x3D, are used for diagnosis purposes. It is not
allowed to transmit “normal” data with this messages.

Reserved-Frame
Message IDs which are not allowed to be used (0x3E, Ox3F).




. LIN 1.3 vs LIN 2.0 ®
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= Linl.3
Unconditional-Frame
Event-Triggered-Frame

Diagnostic-Frame
LIN Description File (LDF)

= LIN2.O
Sporadic-Frame
Enhanced checksum
Mandatory node configuration commands
Node Capability Language specification (NCF]
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Pros

= The communication on a LIN bus is deterministic, because of
everything is controlled centralized by the master.

Cons

= |f the master is out of order, the whole bus breaks down.

= The master has to know all the slaves which are part of the
system to be able to talk to them.




LIN modelling in CanEasy © s
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(¢ LIN_tutorial.csm - CanEasy

Datei  Ansicht Datenbasis  Simulation Extras  Fenster 7

MEE FEEETD ___— Hardware

@ Hardware =
B El Arbeitsplatz | — E h a n n E|
ﬂ Schleissheimer - UiﬁM

S« Kanal 20 (LIN)

P e . associated (LIN]bus

E|[:] Datenbasis
Elsop LIN [LIM [VC1] Melexis - USE LIN Master Version 2,1 '0°" 20)
=4 ECU_MI (Master) K

&5 M1 [0:001] \ —— LIN bus
..... E m112 4]
..... E m113 \ - E CUS
..... B M111
EJ#ECU_Sl T Messages
e "~ Signals

= # ECU 52

=2 I 52 1 [0:021]

...... L.E s211

1 scheduler
i Table

Ea ~— Table entries

1




. Creation of a LIN configuration .

" There are two possibilities to create a LIN configuration
in CanEasy

1. Manuel configuration
Busses, ECUs, Messages and Signals can be
configured by hand

2. Import LDF or NCF files
CanEasy can import LDF and NCF files and
automatically generates Busses, ECUs, Messages and
Signals




. Create a LIN bus

@ Hardware

G

All

Report

O Starting

Mew channel

Mew variable

Mew attribute

Mew scheduler table
Mew trigger group
Mew variable database

Mew diag database

Search

Make new database index
Sort

Cleanup

Edit mode

Import...
Export...

CAN
LIMN
Ethernet

Test XY

-
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Right click "Database”

Click new channel

Click LIN

Enter a name
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G Untitled - CanEasy — O ¢

File View Database 5Simulation Tools Window I

B DO&x:E G o

-[=7] Trace panel * | Nar
..... [ Signal plot R
-.[a3] Signal monitor RY:
] User panel G
El[l Rich panels R
tli | New Panell RN L
_____ = Sropeut | Drag n’ Drop the bus onto
..... A BSK diagnosis 7 %F
- @ s S a hardware channel
=7 Workstation
£33 Schleissheimer - Virtual LIN 4
.4 Channel #0 (LIN)
=[] Database
LN Channel (LIN [VC1])
v
. > <>
* Report
@ Starting test XY
e >
All Test X
or...

Ready
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. Attrach a (LIN)bus to hardware (2]

=-##® Hardware
. -4* Workstation
: -8 Schleissheimer - Virtual LIN

R e -
(7 Database Connect with » Channel (LIM [VC1])
“-ima Channel Delete all connections
< >

1. Right click on a hardware channel
2. Click on "connect to”
3. Click on the bus you would like to connect




. Configure a LIN bus

[ Untitled - CanEasy — O >
File View Database Simulation Tools Window ¥
EH O O|= 5 o @
{i Trace panel *~ | Mame Value Type Descrip
::9::: E:‘;;itm @ Baudrate 19200|  Ulnt
{fl Ug | L3 BusState Unkn... WUChar
DD R_Sehr pa"EI 3> Channelld 1 UChar
= ich panels
lg i Npew Panell Q)Hardwar& String
]
----- 7| Snapshots > Master Empty
_____ ,‘ BSK diagnosis 7 @Prutncnl‘«f&rsinn 202 UChar
I:—]--@ Hardware Q}Recei*.fe.iu:ti*.fe On LU Char
EIE Workstation @Tran:mitﬁxctive On UChar
-2 Schleissheimer - Virtual LIN G VirtualChannel 1 UChar
i Channel 20 (LIM)
=[] Database
- Channel (LIM [VC1])
W
< > < >
* Report Source  Time 10
1 Starting test XY Test XY 11:35:27
Adl Test XY
Ready

= Edit the parameter on the right side

(at least the Baudrate]
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. Create a ECU

E|D Database

L4

3

i

All

W

Feport
Starting test XY

Test XY

L& Master

Mew control unit

Mew sporadic frame

Mew event triggered frame
Mew scheduler table

Mew diagneostic frame
Mew variable

Mew attribute

Assign color..,
Simulation behaviaour

Reset values

Add...
Export...

Transmit active
Receive active

Lend sleep

Edit

E\P ProtocolVersion 202

™

[Ce

L.

2.

3.
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right click (LIN] bus

Click “new ECU"

Enter a name




Master / Slave Configuration ‘%
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= [:] Datal::lase G StMin
EETT aa Channel (LIN [VC1]) 3 supplierld . .
T < 1. Right click on the
» 8 ECU ¢ Open .
= ECU which should
- ECUE Mew unconditional frame
= Mew configurable frame become the MaSter
Report _
i Starting test New variable T
Mew attribute . ” .
Assign color... 2. ClICR Master
Show received signals
Master
Simulation behaviour > ;
=[] Database
Al S—_— Export > —-waw Channel (LIM [VC1])

Edit g M - IECU M1 (Master)




. Real / Simulated

EID Database
Sl-gsw Channel (LIMN [VC1])
. 3¥ ECU_M1 (Master)

------ {5 ECU 51
...... 1< :
ECU_YN P
k4
Report Mew unconditional frame

o Starting test Mew configurable frame

Mew variable
Mew attribute
Assign color...

Show received signals

Master
Simulation behaviour

Export
All Test XY Edit

H.-). SchleiBhcimer

Soft- und Hardware
Entwicklung GmbH

1. Rightclick on the
ECU which should not
be simulated

2. Click “Real:..."

Real: Mo messages are simulated
Reduced: Only simulate messages, which are recerved by real ECUs
Full: All messages are simulated

Off: Mo messsages are simulated




. Create a Message

: D Datahase

= ... Channel (LIMN [VC1])

------ - 8 EEU

Report
i ] Starting test XY

Open

Mew unconditional frame
Mew configurable frame
Mew variable

Mew attribute

Assign colar...

Show received signals

Master

Simulation behaviour

Export
Edit
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Right click on the ECU
which should obtain e
new message

Click on ,new
Unconditional-Frame"”

Enter name
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. Configure Message (1] © s

|G; Untitled - CanEasy — O >

File View Database Simulation Tools Window 7

H OO &=Z 0 e

[ WSTA2012 ~ | Man
-8 Conoc P S = Edit the parameter on
----- [ Signal plot i i
-.[42] Signal menitor %E the rlght Slde
=] User panel
E-i| Rich panels Ot
i.o]i’] New Panell Ot
----- 7| Snapshots O
..... A% BSK diagnosis 7 O or
- ##® Hardware OF
EIE Workstation :
&5 Schleissheimer - Virtual LIN ©1
~es Channel 20 (LIN) O
2] Database 1
g% Channel (LIN [VCT])
=i ECU_M1 (Master) 1 1
- 1. Right click on the

.18 ECU_ST L=

S | message which should
x Report Mew multiplex message be ConflgurEd

0 Starting test X S

Message editor...
Signal editor...

Layout editor... 2_ [:lICk On "Message

Transmission control editor...
Hex editor... Editor..."
Send to »

Assign color...

~  Transmit active
Al Test XY

Edit *F
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Mezzage editor ? X
Bus r'IamE:|D"|ar1neI | Contral unit: |ECLI_I'u'I1 | ]. Set message
MName |dentifier Cycle time Description Identlfler
Frame (000 0
2. Set number of data
bytes
Display
Mame: Description:
rrame | 3. Set type of
) checksum
|dentifier: <D Data bytes: Checksum:
S e
Transmission control
— = Youcan add new
o T oo — messages by clicking

on the ,New" button.




. Create a Signal

=i Database

El-uea Channel (LIN [VC1])
- § ECU_M1 (Master)

Report
@) Starting test ¥

Al Test XY

Open

Mew signal
Mew multiplex message

Mew attribute

Message editor...

Signal editor...

Layout editor...
Transmission control editor...
Hex editor...

Send to

Assign color...
Transmit active

Edit
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Right click on the
Message which should
obtain a new signal

Click on ,new Signal”

Enter name
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Configure Signal (1)
Extlehund Gt
El[:] Database
E-ua Channel (LIN [VCT]) = Edit the parameter on
Eﬁ ECL_M1T (Master) . ]
5= Frame the right side
L[ .
..... i Ecu s Open .-
= Mew attribute or
Report
@) Starting test x Signal editor...
ST IE L 1. Right click on the Signal
Value editor.. which should be
Value table editor... .
| - configured
Signal recerver editor...
Message editor...
sendte ’ 2. Click on ,Signal
Assign color... Editor..."

Edit »

All Toot W%




. Configure Signal (2)

Signal editor ? X
Bus name:|Channel | Control un'rt:lECU_I'U'I1 Message:| Frame
MName Description Byte order Starthit  Length M ?g I_:Ilg ?g ?g ?13 I_:Ilg g; gg
Signal it w & 7] B2 P T ) EE A
JTE0ES)2E127 [2E]25]24
39038373635 34)35]52
4714645144143 {42141 40
HRIE4[53)52)5T[50]459]48
GBalE2 BT )R0)E9 (585756
View Attributes
MName: Display: Starthit: Length:
Slider w ] Muttiplex 0 B (8 E
Description: Walue type: Byte order:
| Unsigned ~ | |Intel  ~
Default value:
Minimum: Cffset: Lt
| | | | | Value table
|I'u'|aximum: | |Fa|::tor: | |N|:|ne > |
Mew Delete Cancel
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Select the signal

which should be
edited

Set the startbit of
the signal inside the
message

Set the length of the
signal (in bits)

Configure the scaling
of the signal to
transform it into a
phys. value (if
necessary).




Configure Receiver of Signals (1)

ED Database
-5 Channel (LIN [VC1])
o1 ECU_M1 (Master)
2. Frame

L e

- i ECU_ST et
-4 ECU_S2 Mew attribute
Report Signal editor...
@ Starting test XV Layout editor...
Value editor...

Value table editor...

Signal receiver editor...

=L

Mes
Send
Assig

Edit

Signal receiver editor

FIECU 51

[JECU_S2

Cancel
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Right click on a
signal which
should be

received

Click on
“Signal receiver
editor...”

Select the ECUs
which should
receive this
signal

or ...




. Configure Receiver of Signals (2] o SciiSheimer
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|Gz Untitled - CanEasy — O >
File View Database -§ir‘r1l.-||ati|:|r1 Tools  Window I 1 ng-ht CIle on a
5 . O | & 5|2 .
H OO 6 e ECU which
E@ Hardware # | Mame Va ™ .
& & Worlstation S Frarme o should receive
| Elﬁg S.ch:;:shewln:[r];::.;’;ﬂrt]ual LIM QCcnfigureclNacl 0 S|gna|5
EID Data;;: annes? (3 FaultStateSignalNames
Ei2 Channel (LIN [VCT]) E>FauItS.tatESignalsNanm: . !
ENPPYECU M (Master, © Functionld 0 2. Click on “Show
I i 1] . . n
- =B Frame Open Receive signals
e E S|gr|a| out 10
..... # £CU ST Mew unconditional frame but 10
EI# ECU:SZ Mew configurable frame 50 .
-- Frafne Mew variable Version 20 3 Dl’ag n drop
; W .
-] Frarpel Mew attribute fFrror 5 evergth”']g
[T peport Assign color... which is received
ﬂ Starting test XY e Bl Received signals from ECU_M — O = bg the E[:U |nt0
Master .
oS o g s the window.
Simulation beh = Frame .
> P signal (signals,
‘.. [E] Signall messages
E| Framel g
Export [ signa or whole ECUs]
All Test Xy Edit
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. Create a Scheduler

E|l:] Database ‘

SR Channcl (L

EI# ECU M Mew control unit - . .
T i e Right click on a LIN bus
e Mew event triggered frame

Elg EEE‘; Mew scheduler table

._ Fra Mew diagnostic frame m H

.. Fra Mew variable CIICR on

New attrbute “new Scheduler Table”

Report

i ] Starting test !

All Test X

Assign color...
Simulation behaviour

Reset values

Add...
Export...

Transmit active
Receive active

Send sleep

Edit

= Enter Name




. Configure Scheduler Table Behavior
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x

=

=+ | Schedule tables

] LN Scheduler Table

Report Source

Test XY

Time

|

€ntwicklung GmbH
(¢ Untitled - CanEasy — O >
File View Databaze Simulation Tools Window F
I HDO&RE &l 6
s Channel #0 (LIN) Mame Value Type Description
EI D Datalﬂase QA:ti*.fatiDnCnunter 0 LUChar
Eéaa Channel (LIN [VC1]) T ActivationTime () UShort
Elg EUI;FT;EMH‘:EF) (>;:'-.l:ti‘.fE True UChar
...... B Signal C_}Duratinn 0 UShort
_____ i# ECU ST QEndeTahIEMDdE Modc... UChar
o ECU S2 QHEpeat b UChar
-] Frame o StartWithSimulation True UChar
-- Framel (\}Stnp\"."ithSimuIatil:un True UChar

Feady

The behavior of a scheduler table can be configured on the right side.




. Behaviour of Scheduler Table .

StartWithSimulation

= The scheduler table is activated automatically after the
"ActivationTime" has been expired after the simulation was
started.

StopWithSimulation

= The scheduler table is stopped automatically after the simulation
was stopped.

EndOfTableMode

= NoAction: Nothing will happen when the processing of the table
has finished

=  Repeat: The table will be repeated after the processing of the
table has finished




. Add Messages to Scheduler Table ® s soutane
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@ Untited - CanEasy - 8 X = Drag n' drop the message
File View Database Simulation Tools Window 7 . .
FIPEIEEEE G which should be added into
-] User panel ”
= the scheduler table

e [i] Mew Panell
----- = Snapshots

..... A BSK diagnosis 7
-8 Hardware
EIE Workstation
-8 Schleissheimer - Virtual LIN

‘..as Channel 20 (LIN) EICJ E:atabase
=-[ ] Database inn Channel (LIM [VCIT)
|:i|..;:_~_ Channel (LIN [VC1]) Elﬂ ECU_M1 (Master]
-8 ECU_M1 (Master) - M1_1
=] Frame -1 ECU_ST
P B Signal 51_1
----- & ECu_s1 Elﬂ ECU.S2
=1 ECUs2 5 521
-- Frame " 522
- Framel
= | Schedule tables E‘""—:' 5chedule tables
_J - -] LIN Scheduler Table
x [ M1
Report Source  Time D E‘ 51 1
H All Test XY E‘ 52 1
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Iz Untitled - CanEasy — O >

File View Database 5Simulation Tools Window

B OO@RE @

Eﬂ Schleissheimer - Virwal LIN & | name Value  Type  Description
-+ Channel #0 {LIN) (S Active True UChar
E-(J Database & Duration 140 UShert

Sl4ew Channel (LIN [VC1])
= ExecuterMode Repla.. UCh
=3 ECU_M1 (Master) © ExecuterMode Repla ar

M1 1 QRET-EFEHEE J/DB/ ... String
+..
-3 ECU 51_ (3 Repeat 0 UChar

o1 ECU_S2

-] S2_1

- 522

= Schedule tables

=[] LIN Scheduler Table

=
- 511
- 521
L5 52 2 W
X Feport Source  Time 0
All Test X
Ready

= Configure the duration of the message, to specify when the
next message can be sent on the right side.




. Start Simulation \x?f”’,;-»-/smmae?
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= (Click onto the green

[@ Untitled - CanEas

File ¥iew Databasze Simulation Toolz Window 7 IIIIStart” button
B DO ®X:Z 6@ e
N

B 2020000000000 e

Timestamp C MsglD Name Rxe D Data 0.7 Bus

[+ 00000.0990 1 0=z001 M1 1 Te B 75 &f 33 9% 26 75 Gf 1 LIN
# 000001150 1 0=z011 511 Te 3 ff ff ff LIN
[+ 00000.0690 1 0=012 512 Tz 4 0000 00 00 LIN
#®00000.0830 1 0=x021 LIN-Event (no answer) LIN

= On the trace we can see which messages are sent and the
data of the answer from the slaves.

= Because of "ECU_S2" was set to "Real” its messages data
are not simulated by CanEasy.
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With this files the configuration of a complete
LIN system or individual ECUs can be stored
and exchanged.

= LIN Description File (LDF)
Describes the whole LIN bus system,
all slaves and the master.

= Node Capability File [NCF)
Describes only one slaves.




. Export a LDF-File

«  Receive active

Send sleep

All Test X

Edit ¥

|G: Untitled - CanEasy — O
File View Database Simulation Tools Window 7
O H OO & &5 -«Iﬁnl@

By BSK diagnosis 7 Mame Yalue  Type De
? @;T’:"”E 8 ECU_M1 Control unit
P - m“;'“htal ““: S B ECU ST Control unit

=8 chleissheimer - Virtua )
: ECU 52 Contral unit
- i..es Channel £0 (LIN) ey ortretun
B D Database Schedule tables
5 wm E> Baudrate 19200 Ulnt
'lll
=18 Ecu_ Mew control unit Unkn... UChar
- Mew sporadic frame 1 UChar
Strin
Em ECU Mew event triggered frame . g
L s ECU_.. String
o ECU Mew scheduler table cion 202 UChar
_ 5 Mew diagnostic frame ve  On UChar
- 5 Mew variable tive On UChar
|'_—'|---: Sche Mew attribute nel 1 UChar
eEL
L5 Assign color..,
E Simulation behaviour »
E Reset values ¥
Add... ¥ >
* Report Export... > DBC file..
@ Starting tes [0 Tranemit active LDF file...
XML file...

H.-). SchleiBheimer
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Right click on
LIN bus

Click on
Export..."

Click on ,LDF-
File..."

Enter path and
file name and
press “Save" in
file dialog




. Import a LDF-File

|Gz Untitled - CanEasy — O *
File View Database Simulation Tools Window I
. a||§|l_-||aﬁ-x-«|ﬁﬂ|@
Ry BSK diagnosis 7 Mame Value  Type De:
9 ‘@ Hardware 8 ecu_m Control unit
% ;:G;x‘r::amer Virtual LIN B ecu st Centrelunit
| +» Channel #0 (LIN) ECcy s2 Control unit
B O Database Schedule tables
& '“imw . % Radrate 19200 Ulnt
N New contrel unit State Unkn... UChar
I MNew sporadic frame nnelld 1 UChar
g1 Mew event triggered frame dware String
Mew scheduler table ter ECU_... String
=1 e e e tu:.ccl'v"eTsic:n 202 UChar
| eivedctive  On UChar
[ New variable smitActive On UChar
B R ualChannel 1 UChar
l Assign color...
Simulation behaviour ¥
Reset values >
Add... ¥ DBC-File... >
x Rer Export... > LDF-File...
@ sta ¥ Transmit active e
~  Receive active
Send sleep
Edit >
All jm—
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Right click on "Database”
Click on “Import..."

Click on “LDF-File...”

Select LDF-File in file
dialog

or...
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. Import by Drag n' Drop
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| Unbenannt - CanEasy = @ =
Datei  Ansicht Datenbasis Simulation Extras Fenster 7
BEET FIEEETNT)
A% Einstellungen &
4 User-Plug-in
ui CAPL-Loader
@ Aufzeichnung
(») Wiedergabe H h -
® e ie Natenhasis ]
[£] Canoe-Panel = &8 = |
™ vea 5 O A z — e ]
] vsTA2012 Uv| J. « Projekte » CanEasy Experten » LDF - | 4y || LDF durchsuchen »
(] Trace-Fenster d © Datei Bearbeiten Ansicht Exras 7
[ Signal-Plot -
[22] Signal-Monitor Organisieren » | Offnen Brennen Meuer Ordner = - @
j U_s”'panel Name ° Anderungsdatum Typ GréBe
|i_| Rich-Panels Y
) Scheduler . || AU33xIdf 0512.201212:35 LDF-Datei 17KB
= Snapshots Die Date[lbas
) B5K Diagnose7 Sie enthdlt a
= @ Hardware Botschaften
ﬁ;"’”"""" Sie eine besti,
aQ alternati - : SEn .
Infopmfationen dann die notwendige Baumstruktur. Alternativ
-~ estiicken Sie die Datenbasis selbst: indem Sie alle gewiinschten
s, Objekt manuell hinzufiigen.
. 7] User-Panal
7] Cance-Panel ! .
| Scheduler
| Dragn' drop the LDF-File
[ Bericht Quelle Zet D .
0 simulation wurde gestoppt. Alle  1607:55 146 fro m th e FI | e E X p | 0 r e r
Al
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" Let'stry to bring the "LIN-Button™ to life

= |mport LDF file ,AU33x.ldf"

=  Set ECU ,MT" to real

= Link the bus to a hardware channel
=  Start Simulation

=  MT/MT_Frame/MT_Drehsteller:
contains the position of the incremental encoder

=  MT/MT_Frame/MT_Taste:
contains the status if button is pressed or not

= LIN_Master/KL_CTRL_Frame/KL_Temp_Disp:
selects a temperature value for the display on top of the LIN-
Button.

= LIN_Master/KL_CTRL_Frame/KL_Bel_58xd:
illumination brightness of the display on top of the LIN-Button.

= LIN_Master/KL_CTRL_Frame/KL_Led_auto:
Switching on/off of the "Auto” LED in the display on top of the
LIN-Button.




. Analyzing the interesting Signals

| Unbenannt - CanEasy

(=@ = |

Datei Ansicht Datenbasis Simulation Extras Fenster 7

B DO®EH 6 [ = un_Button AL-=-|I=I|Q

E VETA2012 KL_Temp_Disp
Bﬁ Trace-Fenster

H a all KL_Led_auto
5.2 Signal-Plot IiLED

KL_Bel_52xd

¥y s.ton)

IAT_Drehsreller

-.[42] Signal-Monitor
=] User-Panel
|f| LIM_Button
.| Rich-Panels
[#-=] Scheduler

MT_Temperatur

eschreibung  Startbit  Bitl:

0 ]
8 1

-..7=| Snapshots ||:| = 53 |‘
%% BSK Diagnose7 ; )
[j---@Hardware ﬁ@ﬁ%gmﬁ& ’EJ-H—.-I—L-H—'
-[3) XCP A MT Drehsteller - AU33x - MT_Frams (0x00C)
=)-[1] Datenbasis 250 |
Eegma AU33x (LIN [VC1] Melesxis - USB LIN Master Ve }
r-{_| Diagnostic Frames
= # LIM_Master (Master) 200
-] KL_CTRL_Frame
D...# MG ’
- ML 150
o MT
---_ Configurable Frames ‘/
=B MT_Frame i
“.[E] MT Drehsteller 100 4
B MT_Taste
[E] MT_Temperatur
-[El MT_RespenseError £
—[E MT_init
| S —— M b
x Eericht ° T 0Z 07 E:1z 17 e
ﬁ Simulaticn wurdegestoppt. MT Taste — AU33x - MT_Frame (0x00C)
ﬂ Simulation wurde gestartet. D‘T |_| |_| emin
L:0Z £:07 Er1z E:17 EidE
4 ot v

Alle

- [ J Tl
"7 H.-). Schleiftheimer
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Create:
- Signal-Plot
- User-Panel

Drag n' drop
the interesting
signals into
the plot and
the user panel

Play around
with the Button
e.g. press is,
rotate the ring,
and change the
signals from
the master




. Change Displ. Val. by rotating the Ring ©_*

o @] = |

¢ Unbenannt - CanEasy

Datei

Ansicht  Datenbasis

EILEIEEELE

Simulatid Fes Formel- Plug-in

== = |

ECIC I Y=

(e I ]

<

g Einstellungen
S
*I) ModulaterPlugin
-t FormelPlg

...yl CAPL-Loader

i@ Aufzeichnung

..[}) Wiedergabe

-4 Fio Editor

Alctiv

MName

Temperatur

Auswertungsersignis
Bei Empfang

Abhangigkeit
#/DB/Channel:AU32¢Mod...

1 | 7] At

Auswertungsereignis

[Bei Empfang -

MName: Temperatur

Sig("//0B/Channel : AU33x/Node: LIN Master/UFrame:EL CTRL Frame/Sig:EL Temp Disp")
de :MT/UFrame:MT Frame/Sig:MT Drehsteller”);

= Sig("//DB/Channel:RU33x

Botschaft: //DB/Channel:AU33/Node:MT/UFrame:MT_Frame

LogBrowser
Pifen | | OK | [ Abbrechen | [Ubemehmen
. = =4 F .
238 LIN_Master (Master)
. =-E= KLLCTRL_Frame
i[E] KL_Temp_ Disp
—[E KL_Temp_Indik
-[E] KL_Gebl_Disp i
T — r
Bericht Quelle  Zeit 1D -
H ﬂ Sirmulation wurde gestoppt. Alle 10:29:21 146
“ Clmmialmbimem cvaend m mmed b md All- 1M W00 14cC

H.-J. Schleiheimer
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Load the "User-
Plug-in / Formel
Plugin”

Configure the
activation event

Write a formula
which copies the
value from the
ring to display
value




Switching on/off the “"Auto” LED ’%

Soft- und Hardware
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Fea Editor
Evaluation event

Pre transmit e

Message: |;‘;‘D B/ Channel:Channel/Node:MC . UFrame:IC

[] Active  Name: |MD—LED |

TasterCur = Sig("//DB/Channel:Channel/Node:MC/UFrame: IC/5ig:MT Taste");
HighFlanke = TasterhAlt = 0 &£& TasterCur = 1;

Sig("//DB/Channel:Channel /Node:MC/UFrame:IC/S5ig:KL Led auto™)
= SigI:"f'rr'rDBf'rl:'nannel:Channelr"NDdE:HCFUFramE:ICfSig:KL_LEd_a'.:LtD|”] + HighFlanke;

Tasterhlt = TasterCur;

LogBrowser

OK Cancel

Apply

= Add a new formula

= The old value of ,MT_Taste" is used to generate a rising edge

This edge is added to ,KL_Led_auto" to change the state for the ,Auto” LED




[~ =
| Unbenannt - CanEasy

. Animating the Display lllumination

7" H.-). SchleiShecimer
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== = |

Datei  Ansicht Datenbasis  Simy

Bl O D| &= E

Modulator Plugin
wfa g

= | =] = ]

- &% Einstellungen
=- EEJ User-Plug-in
..... Lm0 ModulatorPlugin

5 MName

¥ Modulation 1 [E #/DB/Channel:AU3%e ..

A Storsignal Einstellungen
Amplitude: 171, Frequenz: 0.25.

----- wm CAPL-Loader
----- @& Aufzeichnung

.
----- { :) Wiedergabe r
d %5 Meuer Plot 1 ng

=] Canoce- Panel @@)@)%-m‘é&&*rﬁllﬁ.}_ﬁlﬁ

-] VBA A EL _Bel 5Sxd - AUZZx — KL _CTRL Frame (Ox00E)

] WSTAZ2012 250
r_‘| l Trace-Fenster
= L zoo |
l___| |g Signal-Plot

. = Button 150 |

-2 MNeuer Plot 1
-.[42] Signal-Meonitor 100 |
=] User-Panel

&= LIN_Button co
----- | Rich-Panels 1
-4 =] Scheduler

— [u} So- Tt

----- =| Snapshots
----- % BSK Diagnose7
Ej--{& Hardware
----- (3 XCP
BD Datenbasis
E] .-’- ALEZy (LIM [WVC1] Melexis - USE LIMN Master Version 2.1 1
-1 | Diagnestic Frames
E] ﬁ LIM_Master (Master)
- - KL_CTRL_Frarme

u Load the “User Plug-in / Modulator Plugin”

= Drag n' Drop the signal "LIN_Master/KL_CTRL_Frame/KL_Bel_58xd"
into the Modulator Plagin.

= Set “Start Value" = “84", “Amplitude” = “171", “Frequency” = “0.25"




Enhance the Animation Smoothness = #ssssee
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(=] © |

[ Neuer Plot 1

Basaldsss bl Switch on the sample

. .
z50 |
points in the plot
z0oo
150
E|C] Datenbasis
1oo ] E|.-=~. AlU33x (LIM [VC1] Melexis - USB LIN Master Version 21 '0" #0)
_ Diagnostic Frames
ﬁ LIM_Master (Master)
0 -8 MG -
-1 ML
1) i

10:37 TO: 4L T0:- 45 "'mm - MT
- 4 SLHZLi
-4 SLHZRe
5_ Tables

._] DiagRequest

._] DiagResp

& T
=] KL_CTRL_Frame
[ MG_Frame
.[= KL_CTRL_Framel
[ ML_Frame [,\\,
[ KL_CTRL_Frame2
=] MT_Frame

[ KL_CTRL_Framed
- - — | = 52 | ..[5] SLHZLi_Frame
|21 Meuer Plot [s (=]=] X ] .= KL_CTRL_Frame3
BaaEk s R LELL g

f KL_EBel 58xd - AU33x - KL_CTRL_Frame {0xO0E}
250 sm :

Add the signal "" several times to
the Scheduling Table to increase
the number of transmitions per
scheduler cycle.

Zo0
150
100

50

11:36 1l:40 11:44
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= | |IN Basics
- Master/Slave, Scheduler
- Message structure, Message types

= (Create a LIN configuration in CanEasy
- Bus, ECU, Messages, Signals
- Connecting to LIN Hardware
- Scheduler Table

= |mport / Export of a LIN configuration
- LDF, NCF

= Using CanEasy to analyse a LIN Sytem
- User Panels, Trace, Plot

= Using CanEasy to simulate ECU functionalities
- Formula Plug-in, Modulator Plug-in




Advanced LIN Functionalities
& CanEasy

- S
' H.-J. Schleiheimer

= Event Triggered Frames
" Sporadic Frame
= Configuration

Analysis, Testing, Remaining Bus Simulation LOGAL INTERCONNECT NETWORK

@ CanEasy + e o




. Event Triggered Frames s
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More than one message are assigned to an Event Triggered Frame

The master requests the Event Triggered Frame and all the slaves,
where the data for this message have been changed answer at the
same time to the request.

No answer: no data has been changed

One answer: the data for one slave has been changed, the message
can be received without problems.

Multiple answers: if the master detect check sum errors, then more
than one slave answer to the request. Now the master starts a
special scheduler table dissolve the conflict. In this table all messages
are contained which are assigned to the Event Triggered Frame.




. Event Triggered Frames in CanEasy

.
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| LIN_tutorial_20_EventTriggeredFrames.csm - CanEasy
Datei Ansicht Datenbasis Simulation Extras  Fer A Event TrlggerEd Frame appeal’S at
HIODO ®xRE @0 € three positions:
L[] MCP -
=-[1 Datenbasis
E-gea Busl (LIN [VCL] IXXAT - USB-to-CAN FD;
# Diagnose i I
5 1 (v = Trigger for the Event Triggered
- 1 2 Frame in a (cyclic) Scheduler table
# E2
|_:_|_ Scheduler
RE] Cyclic|
-5 M1_2 B o ;
"Bl EvencTrigges M1 = Collision Resolving Table
~E w2l with all the messages which will be
-] M2 2 d |
= M3_2 7 requested separate
=~ CollisonResolve_hx_1 /': q p U
SN i
- M31 C
=+ Event Triggered Frames € u DEfII’lItIOI’] Of the
EventTrigger_Mx_1 — .
% - Event Triggered Frame

4 1] [ 3




Configure the Conflict Dissolve Table

| UIN_tutorial_20_EventTriggeredFrames.csm - CanEasy | = | E 2 |
Datei  Ansicht Datenbasis Simulation Extras  Fenster 7
EILEIEEEN
EID Datenbasis * | Name Beschreibung Wert Typ
E|--.—;5-. ;;1 _(I_II'\I [V(C1] Schleissheimer - Virtual | Ml_l
» El'agh;”: w31
B : (M: lellglxﬂll] thtivationl.fnunter 0 UChar
..
M1_2 (0x012] thtivationl'\ﬂnde @ UChar
ol
o B2 - 3> ActivationTirme 0 UShort
__ M2 1 [0:021] Qﬂctive % True UChar
__ Mz_z [UXDZE] QDUFEHDH 0 UShort
Configurable Frames QEndOﬂ'abIEMDde Mohction UChar
o1 E3 (> NextTableRef String
-- M3_1 [0:031] i gﬂepeat 0 UChar
M3_2 [0:032]
- | Configurable Frames
=1 Scheduler
[-/=] Cenfiguration
-] Cyclic !
EJ CollisonReschve_Me 1 1
oo M2
CoLE Maa
J Ewvent
-/ Event Triggered Frames
L[] EventTrigger M 1 i
1| n |
X Bericht Quelle  Zeit D
Al |5chaduler

7" H.-). SchleiShecimer

— Soft- und Hardware
€ntwicklung GmbH

Add a new
Scheduler Table

Add all message
to the Collision
Dissolve Table
which are
assigned to the
Event Triggered
Frame

Acitvation Maode
should be
*Manuel”




Add an Event Triggered Frames O s soomin
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|CE Untitled.csm - CanEasy

File View Database Simulation Teools Window 7

B DODRE 6 6

----- ﬁ B5K diagnosis 7 A | Marne Value
@ Hardware % MC
=[] Database 5 sC
SR Channgbl il = Right Click on a bus
=¥ MC Mew control unit
. El Mew sporadic frame

Mew event triggered frame

" (lick on "New Event-

Mew scheduler table

. . . n
48 sC Mew diagnostic frame TrlggerEd—Frame
== Mew variable
- Mew attribute
<
Assign color... u Enter name
Report Simulation behaviour ¥
Reset values ¥
Add... ¥
Export... ¥

" Transmit active
" Receive active

Send sleep

Edit *

All




. Configure Event Triggered Frames

(G Untitled.csm - CanEasy

File View Database Simulation Tools

Window 7

ENEEEEILIC

& BSK diagnosis 7 A
@ Hardware
(7 Database
542 Channel (LIN [VCT])
B MC (Master
£ LIN_M1

e Signal/
= LIN_M2

e D Signal
£ SC
= LIN_S1

[ | Schedule tables
-] CollisonResolve_Msx_1
B LINCST M2t

[={| Event Triggered Frames
B Event Trigger_My_1

v

Dt

Al

Ready

Name
(>CcllisicnR&scl*.-‘inJ...
(>Di5p|a}-'.|-}"pl':

QDispla;-"v"alueT}-'p
(>FrameNam&5

Value

//DB/Channel:Channel/ShedTab:5chedule tables/CollisonResolve_Mi_1
Edit

Hex

LIN_51 LIN_M2

000

* H.-J. Schleiheimer
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The following can be
configured on the right:

=  Name of the Collision
Resolving Table

=  Messages are assigned
to this Event Triggered
Frame

= Message ID of the
Event Triggered Frame




Add the Event Triggered Frametoa o

T HeL S/chlgiﬁlf;/ia;:
Scheduler Table
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Datei Ansicht Datenbasis Simulation Extras Fenster 7
B DO|= xE) 6o
=[] Datenbasis = | Name Wert
Slgew Busl (LIN [WViC1] Schleissheimer - Virtual | > Active True
“ Diagnose QDuration a
# El (Master) QErrorTex‘t
=1 E2
= M2_1 [0:021] K>ExecuterMode ReplaceExecuterlfActive
M2_2 [0x022] 3> Reference //DB/Channel:Busl/EFrame:Event Triggered FramestventTrlgger_Mx_ll\/\}
=5 Configurable Frames Qﬂepeat 0
G B

- M3_1 [0:031]
: M3_2 [0:032]
--1_, Configurable Frames —
= | Scheduler

.j Configuration

.j Cyclic

E].j CollisonResolve_M:x_1
- %2 Markierung in Aufzeichnung =
M2_1
= e
E].j Event

B Event Trigger_Mb 1

=+ Event Triggered Frames

4 1 | + [l m | +

X

Bericht Quelle  Zeit ]

Alle

= Add a "Transmit Request” to a Scheduler Table
= |nsert the path to the Event Triggered Frame for the "Reference” attribute.
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. Trace for a Event Triggered Frames — ® wusossine

After starting the simulation and using real hardware the behaivior of the Event
Triggered Farmes can be seen in the trace

MEX: &lll*

Tmestamp C  MsglD Mame D Data 0.7 Bus a

o

@ooo04 . 9863 1 0=001 LIN-Event (no answer) Hazter €
# 00005.0000 1 0=021 MZ_1 Tz & 21 82 c2 17 00 00 00 00 MHaster — €=
@00005.0013 1 0=001 LIH-Ewvent (no answer) Hazter S
#oo0004.9987 1 0=031 M3_1 Ez & 31 00 00 00 00 00 00 01 Haster — €
@00004.99585 1 LIN-Event (error nessage) Hazter e
S00000.0010 *x% Marker 9 *xx
#o000o.0118 10 0=021 MZ_1 T= & 21 8= c2 07 00 00 00 00 Master
# 00000.0072 1 0=031 M3_1 E=z 8 31 01 00 00 00 00 00 01 Master
00004 9863 1 0=x001 LIN-Ewent (no answer) Haszter )
@000o4.9%9992 1 0=x001 LIN-Ewent (no answer) Haster — €=

> = No answer, because of no signal has been changed

> = Event Triggered Frame without collision

—> = Event Triggered Frame with collision

=  Conflict Dissolve Table (*** Marker ***)




. Add a Sporadic Frames

|(:,,_': Untitled.csm - CanEasy — O oo
File View Database Simulation Tools Window 7
[ B“Eljltﬁﬁ'_'-«lﬂﬂ'@
= D Database Marme Value ~
E‘ 'lllm .
: Mew control unit
E# P
__E Mew sporadic frarme -
&= Mew event triggered frame
Armes
':':'# 5 Mew scheduler table
: 16200
w-E . )
S Mew diagnostic frame Unknown
|:_:|_ i
EI._ Mew variable 1
Mew attribute me
Assign color... MC
a5 Tc'l Simulation behaviour L y
..... & Reset values O
- >
X Report Al Source  Time I
Export...
Transmit active
Receive active
Send slee
< P
Al Edit

—Soft- und Hordware
€ntwicklung GmbH

= Right click on the LIN bus

= Click on
"New Sporadic-Frame”

" Enter name




Configure a Sporadic Frames © s

|G Untitled. - Cank — O pd ]
coTEem e | A Sporadic Frame can be
File WView Database Simulation Tools Window 7

DEE OO xE | @ configured on the right side:

=ME] Datal::lase Mame Value

Eaea Channel (LIN [VCT]) @ FrameNames LIN_S1 LIN_M2
=18 MC (Masten) = Enter the names [not the
-] LIN_M1

- LIN_M2 path) of the frames which
=1 - e .
T s should belong the Sporadic
= Schedule tables

&8 Cycic Frame at "FrameNames”

B Sporadic Frames

A - .
s 4ol SporadicFrame

Report Source  Time ]

All

Ready




Sporadic Frames © o

"-’-Soft- und Hardware
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(Z Untitled.csm - Canka - a X .

o - | A Sporadic Frame appears at two

File View Database Simulation Tools Window 7 o ]

B B|@J|me|m|@ positions in the CanEasy Tree:

- D Datal::lase Mame Value

Er-éaw Channel (LIN [VCT]) > FrameNames LIN_ST LIN_M2

—--3GE MC (Master B ) ; i i
7 _ fm_;] - ® Trigger for the Sporadic Frame in
-t a (cyclic) Scheduler table

&= LIN_S1
= | Schedule tables
=[] Cyelic

o _ = Definition of the Sporadic Frame
@ LIN_M2 /
x,‘:j SporadicFrame

= Spl:uradlc Frames

----- 5 R < |

Dt

Coiere  Thoamn
JJ All




Add Sporadic Frames to Scheduler s i
e - o x = Right click on the scheduler

File View Database Simulation Tools Window 7

EIEIEE I table where the Sporadic Frame

EIO Database | Mame Value ShOUId be Send Wlth
|f_|--.~=~. Channel (LIN [VC1]) BAILIN 51
El# MC (Master) ELIN_ME
oo LN T
I LIN M2 (>'—\ct|'.-'at|chcuntr:r 0 . .
) O ActivationTime 0 = Click on "New Table action™
[ LIN_ST E>Activ? True
.11 Schedule tables E>Durat|cn 0
El_lw (3 Fnd0fTableMode  NoAction
Execute it 0 ] CI k “'S d n
B ICR ON ena request
E Mew table action > Condition
= Sporar Export... Diag >
P
=58 Sp I Active Execute VBA macro )
- Move up Execute VSTA method u Enter name
Report
=po Move down Execute application
Edit ¥ Execute formula
Group
LIN >
Make report
Marker in record
Play sound - O X
Send request n Tools Window 7
Set value H | )
Setvariable_ A | Name Value
- B LINST E>.'i\cti~.-'e True
| Schedule tables Q}Duraticn 100
1 Set the path to the Sporadlc (3 ExecuterMode ReplaceExecuterlfActive
(3> Reference //DB/Channel:Channel/SFrame:Sporadic Frames/SporadicFrame
Frame as Reference | O Repeat 0
=N | Sporadic Frames
L% SporadicFrame o (|l >
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. Trace of Sporadic Frames

Entwicklung GmbH
=  Start the simulation and have a look into the trace
= |f nothing has changed the slot of the Sporadic Frame remains empty
(time to “M2_2" is 200 ms)
= Every time a signal of a frame which belongs to the Sporadic Frame is
changed it is send in the slot of the Sporadic Frame
=] all = [=] = |
20 B0 |3 CEHGEEE « & & &= - 1
Timestamp C MsglD Mame Data 0.7 Buf =~
#00000.1000 1  0=032 M3_2 %Z E 00 00 00 00 00 00 00 00 M.
goooo. 2000 1 O=x0z22 M2 2 T= 2 oo 33 00 oo 0O o0 oD oo M
goooo. 1000 1 O=032 M3 2 T= 2 00 00 o0 00 00 00 o0 oo M
noooo. 2000 1 =022 M2 2 T= a8 oo 33 00 00 00 00 00 o0 M
gooao. 1000 1 =032 M3 2 T= 2 0 o0 o0 o0 00 00 o0 oo M
nooao. 2000 1 =022 M2 2 T= 2 oo 33 00 00 00 00 o0 oo M
ooooo. oo 1 Oxz032 M3 2 T= 2 00 oo o0 oo 0o oo oo 0o M
goooo. 2000 1 O=x0z22 M2 2 T= 2 oo 33 00 oo 0O o0 oD oo M
goooo. 1000 1 O=032 M3 2 T= 2 o0 o0 o0 o0 00 00 o0 o0 M
noooo.io0oo 1 O0=011 M1 1 T= 2 27 75 49 99 00 00 00 OO M
goooo. 1000 1 =022 M2 2 T= 2 oo 33 00 o0 00 00 o0 oo M
ooooo. oo 1 O=z032 M3 2 T= 2 00 o0 00 oo 0o oo oo 0o M
goooo. 2000 1 O=xz0z22 M2 2 T= 2 oo 33 00 oo 0O o0 oD oo M
goooo. 1000 1 =032 M3 2 T= 2 oo oo o0 oo 0o o0 op oo M
ooooo.io0oo0 1 O0=z012 M1 2 T= 2 B6 00 OO0 00 0O 00O 00 o0 M.
goooo. 1000 1 =022 M2 2 T= a2 oo 23 00 00 00 OO0 o0 oo M IE|
gooao. 1000 1 =032 M3 2 T= 2 0 o0 o0 o0 00 00 o0 oo M
goooo. 2000 1 O=xz0z22 M2 2 T= 2 oo 33 00 oo 0O o0 oD oo M
ooooo. o001 Oxz032 M3 2 T= 2 00 oo 00 oo 0o oo op oo M
goooo. 2000 1 =022 M2_2 T= a2 oo 23 00 00 00 00 o0 oo M
goooo. 1000 1 O=032 Ma_ 2 T= a2 a0 o0 o0 oo 00 00 o0 oo M. 7
4 Il | F
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. Configurable Frames © s
= Configurable Frames are used to configure the message I1Ds

of the ECUs individually

= An ECU can be inserted into a LIN system without any pre-
configuration

= The LIN Master ECU assigns the message |10s to all the salve
ECUs at system startup




. Configurable Frames in CanEasy

EID Datenbasis
EJ-gma Busl (LIN [VC1] Schleissheimer - Virtual LIN £0)
5# El (Master)
-2 M1_1 [0x011]
- M1_2 [0h012]
- M2.1 [0:021]
- M2_2 [0x022]

=N CanfigurahM
B L

.. M3_1 [0:031]
L[5 M3_2 [0:032]

=/ | Configurable Frames €—
..... _J,‘v ML 1

= Sch;aduler

|_:_|_| Configuration
..... ¥ AssignFrameld_E2_M1_1
..... 7 AssignFrameld_E2_M2_1

..... 7 AssignFrameld_E2_M2_2
..... 4 AssignFrameld_E3_M1_1
.....  AssignFrameld_E3_M3_1

..... _JF" AssignFrameld_E3_M3_2 /
e

== Cyelic

-] M1

- M2

- M21

[ M2_2

-5 M3

[ M3_2

~ H.-J. SchleiBheimer
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Configurable Frames for ECU "E3"
Configurable Master Frame for ECU "E2"
Configurable Slave Frames for ECU "E2"
Configurable Frames for ECU "E3"

Schedule Table for sending the
AssignFramelD messages

Starting the “normal” cyclic Scheduler
Table after the frame IDs for the
configurable frames are set.
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Define configurable Frames

|G Untitled.csm - CanEasy — | >

File View Database Simulation Tools Window 7

O B|@d|aﬂq¢-«|ﬁﬂ|@
----- 5] User panel Mame Value
I Rich panes BN 0:99 0 = Right click an ECU
" v oo 0
@ Hardwagre ' QFauItStatESignalN...
EID Database QFaultStatESignals...

K>Functiu:n|u:l ]
B ... Channel (LIM [VC1]) o .

S MC (Master) O Highlight 20 = (Click on
i LINM1T %Imtlall‘dacl 0 " ) "
5. LN M2 NAsTimeout 1000 f g-_

H#fm RN Nty s 1000 New Eon I Fra me
-k Open 50

=R . ! Mew unconditional frame ion 202
E|...‘ or

Mew configurable frame

New verabl ore " Enter the name of the
Mew attribute

S5 Asigncon ﬁ message which should be
E Show received signals .
5 Moster g configurable

Report Source  Tin
Simulation behaviour ¥

«  Send active

Deny simulation of messages

Export S
Edit b

All




. Configure configurable Frames 'm,
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, % The link to the

|z Untitled.csm - CanEasy — O =
File View Database Simulation Tools Window 7 message |S
O B|@J|aﬁdff|ﬁﬂ|@

503 Database Nome - 4 automatically set

-gea Channel (LIN [VC1])

: QCcnflgurabIEFramE //DB/Channel:Channel/Mode:5C/UFrameLIM_51
=15 MC (Masten)

&0 LINM1 D Messageld 0xd011 \
D N * The “Messageld”
NS e of the hardcoded
2 internal message
TP ID, can be
jjjj% e configured on the
L o right side
5 SporadicFrame
: = > < >




. Schedule Table for “Assign Frame ID”

File View Database

|Gz Untitled.csm - CanEasy

Simulation

Window 7

*

Re

All

Schedule tables

Execute

Mew table action
Export...

Active

Move up

Move down

Edit

Value

EALIN_S1
LIN_M2

Condition

Diag

Execute YBA macro
Execute YSTA method
Execute application
Execute formula
Group

LIN

Make report
Marker in record
Play sound

Send request

Set value

Set variable

Show message box
Start replay

Start simulation
Start table

Stop simulation

Stop table

AssignFrameld
AssignFrameldRange
AssignMad
ConditionalChangeMAD
DataDump

FreeFormat
SaveConfiguration
Sleep

UnassignFrameld

Wake up

= Add a new Scheduler Table (e.g. “Configuration™)

= Right click on table “Configuration”

= (lick "New Entry / LIN / AssignFrameld™
=  Enter name

H.-). SchleiBheimer

—~ Soft- und Hardware
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Configure AssiganFrameld message

|G Untitled.csm - CanEasy

File VWiew Databasze Simulation Tools

H OO R e e

Window 7

[ Database ~
g Channel (LIN [VC1])
21 MC (Master)
- LIN_MT
@ LIN_M2
=1 sC

Mame

Value

(> Active True
(> Duration 0

% //DB/Channek:Channel/Node:SC/UFrameiLIN_S1
1 ccle_______> //DB/Channel:Channel/Mode:5C

BELNST —
EI Cenfigurable Frames
-5 511

52 Frame

=1 | Schedule tables

=5 Cyclic

-5 LIN_ST

- UMz

i Send request

..... v Start replay

----- ‘ol UnassignFrameld

=1 Sporadic Frames

£\“ SporadicFrame W

Report

All

Ready

“i» Repeat 0

Source  Time D

H.-). SchleiBheimer
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The AssiganFrameld message
can be configured on the right
side:

= The path of the ECU has to
be entered for “Node”

=  The path of the Message
has to be entered for
“Frame”

= The hardcoded internal
message ID taken from the
~configurable Frames"
entry

= The PID is calculated with
the configured Message ID
underneath the ECU

=  The NAD is Taken from the
ECU




Trace for Py e
Configuration and Cyclic table
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@ LIN_Test2.csm - CanEasy l‘:' =l 23 J
Datei  Ansicht Datenbasis  Simulation  Extras  Fenster 7
HDO®=E & 6
= O Datenbasis * | Name Wert Typ Beschreibung
E];r_ Busl {LIM [VC1] Schleissheimer - Virtual LIN #0) Qﬂctive True UChar
- § ;‘_a(i:o::J (>Duratior1 0 UShort
) aster QRepeat 0 UChar
21 Scheduler n
. LY
&) ontgution B2 | & |[C2IGEE) at | & & &-I =
" AssignFrameld_E2_M1 1 Timestamp C MsglD Name Rx Data 0.7 Bus
.7 hssignFrameld_E2_M2_1 [100000.0020 1 0=03C DiagReqg T= 8 00 06 bl 00 00 11 20 11 Busl
"B oae [0 00000.1020 1 0=03C DiagReqg T= & 00 06 bl 00 00 21 20 61 Busl
g Assignrameld £2. M2 2 0 00000 2020 1 0=03C DiagReg T« & 00 06 bl 00 00 27 20 &2 Busl
- AssignFrameld_E3_M1_1 [100000.3020 1 0=03C DiagReg T= 8 00 06 bl 00 00 11 30 11 Busl
i AssignFrameld_E3_M3_1 Ol ooooo . 4020 1 0x03C DiagReg T= &8 00 06 bl 00 00 31 30 bl Busl
» [0 00000.5020 1 0=03C DiagReqg T= & 00 06 bl 00 00 32 30 32 Busl
-g~ AssignFrameld B3_M3_2 +00000. 6030 xxx Harker 18 wxx
4] Start Cyclic TableTabelle starten ||| 000006030 1 0011 M1 1 [ I= 8 27 75 49 00 00 00 00 00 EBusl
# 00000.6230 1 0O=012 M1_Z Tz & 00 00 00 00 00 00 00 00 Busl
i &R Markierung in Aufzeichnung 00000.6430 1 0=021 MZ 1 T= 8 00 11 12 00 00 00 00 00 Busl
9---.J Cyclic 00000.6630 1 0O=022 M2_2 T= & 00 00 00 00 00 00 00 00 Busl
W= [ # 00000, 6830 1 0=031 M3_1 Tz & 00 00 00 00 00 00 00 00 Busl
= w2 [100000.7030 1 0=032 M3_2 T= 8 00 00 00 OO0 00 00 00 00 Busl
] ~ F 00000.7030 1 0O=011 M1_1 T= & 27 75 49 00 00 00 00 00 Busl
B M2 M 00000.7230 1 0=012 M1—2 Tz & 00 00 00 00 00 00 00 00 Busi
B M2.2 B 00000.7430 1 0=021 M2 1 T= 8 00 11 12 00 00 00 00 00 Busl
F 00000.7630 1 0=022 M2 2 T= & 00 00 00 00 00 00 00 00 Busl
= m31 # 00000.7830 1 0=031 Ma_1 Tz & 00 00 00 00 00 00 00 00 Busi
-Maz [100000.8030 1 0=032 M3_2 T= 8 00 00 00 OO0 00 00 00 00 Busl
# 00000.8030 1 0O=011 M1_1 T= & 27 75 49 00 00 00 00 00 Busl
4 I W= ooooo.g230 1 0=012 M1_2 Tz & 00 00 00 00 00 00 00 00 Busi
= - 00000, 8430 1 0=021 M2 1 T= 8 00 11 12 00 00 00 00 00 Busl
Bericht B 00000.8630 1 0x=022 M2 2 T= & 00 00 00 00 00 00 00 00 Busl
F 00000.8830 1 0=031 Ma_1 Tz & 00 00 00 00 00 00 00 00 Busi
[100000.9030 1 0=032 H3_2 T= 8 00 00 00 OO0 00 OO0 00 00 Busl
|Scheduler

=  Because of the ,Marker in recording” action at the end of the ,Configuration” table we can
detect the end of the configuration very easily in the trace.




Assign Frame ID Range ® s soutane
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With AssignFrameldRange up to four message IDs
can be assigned at one for one ECU.

+ LIN_tutorial 20_AssignFramelDRange.csm - CanEa | = B8] X .|1 : i
e N troral 20 =g 9 R/ =5 % Add .AssignFrameldRange
Datei Ansicht Datenbasis Simulation Extras  Fenster 7
FEFIEEELI message to a scheduler
BO Datenbasis “ | Name Wert Typ Beschreibung table
e ;;E (UN [VCL] DOAT - USB-40-CAN DU {0 g e True Uchar
- E{a&w;e) > Duration 100 UShort
st (>ErrorText String - h h h f
= Shdw 0 e Set the path to the ECU for
MEL 002 (> Nod DB/Channel:Busl/Node:E2 ~ Stri u n
: = M2.2 [0:022] ode  //DB/Channel:Busl/Node: tring Node
-J.[| Configurable Frames N UChar Array
LML <>Repeat 0 UChar
- = | |
My ]l —iclws| w Sat the index of the first
- B Qﬂﬂ|§|@ﬁ|@|||ﬁt|$ &8<|Q" b message which should be
B2 M3.1 [0031) . C MsglD N Re D Data 0.7 -
M3.2 [04032] mestamp 50 ame al. it .
: - 0.0233 1 (0=03C DiagReq T & 0006 b7 00 11 61 =2 ff considered
- Configurable Frames 0.1230 1 0z03C DiagReqg Tz & 00 08 b7 00 11 bl 32 ff
..... ERY I 0.2160 ®%% Marke. ..
5B 1 0.2257 1 (0=011 MH1_1 Tz & 27 75 49 00 00 00 00 OO
""" g Ma 0.2460 1 (0=012 M1 2 T= & 0000 00 00 00 00 00 00 .
..... # B2 0.2653 1 0x021 M2 1 = ¢ 12000000000 = ® The message IDs are set in
S Scheduler 0.2860 1 0=022 M2 2 Tz & 00 00 00 00 00 00 00 00
e 0.3059 1 0=031 M3_1 T= & 0000 00 00 00 00 00 00
] Confguratio 03285 1 0w3 N2 Ta ¢ 00 00 00 20 00 00 00 00 the order of the messages
I /<o rameldRange E2 0.3330 1 0=011 M1_1 Tz & 27 75 49 00 00 00 00 00 . .
gnanes  fli0 1 i an n oy guummgwy ()| are contained in the
- - . X b4 | &
-] Start Cyclic TableTabelle starten 0 2859 1 D=022 M2_2 Tz & 00 00 00 00 00 00 00 00 W : "
_____ & Markierung in Aufzeichnung |0 4059 1 0031 M31 T= & 00 00 00 00 00 00 00 OO Conflgurable Frames
: 0.4289 1 0=032 M3_2 Tz & 0000 00 00 00 00 00 00 . .
‘ il | "ll0. 4330 1 0m011 M11 Tz § 27 75 49 00 00 00 00 00 ~ conﬂguratmn
¢ [ 1] | b




. Assign NAD
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With AssignNAD a new Node Address can be assigned to a slave

¢ Untitled.csm - CanEasy

File View Database Simulation Tools Window 7

EIENEEEE K

O

x

EI# 5C * | Mame Value

" LIN_51 K>i\cti*.-'aticn(:cuntr:r 0

#-_| Configurable Frames K>'—'\cti*-‘atichimr: 0

> h% G Active True
Execute Duration 0
Mew table action » Condition
< Export... Diag
x Re " Active Execute VBA macro
Move up Execute VSTA method
Move down Execute applicaticn
Edit » Execute formula
Group
LIM
Make report
Marker in record
Play sound
Send request
Set value
Set variable

Show message box
Start replay

Start simulation
Start table

Stop simulaticn
Stop table

uDs

All

AssignFrameld
AssignFrameldRange
AssignMad
ConditionalChangeMAD
DataDump

FreeFormat
SaveConfiguration

Sleep

UnassignFrameld

Wake up

= Right click on a
scheduler table

® Click on
“New Table action™ /

“LIN" / "AssignNAD"

" Enter name
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= The only thing which has to

|G Untitled.csm - CanEasy — O > . .
be configured is the "Node”

File View Database Simulation Tools Window T

@ Hardware Name Value = Enter the path to the ECU
EI D Database Q-‘—'-.Ctl‘.-‘& True i n
El--;:_". Channel (LIN [VC1]) © Duration 0 ds NOde
g :2: (Master) Mode = //DB/Channel:Channel/Node:MC
QREpeat 0

EI_ Schedule tables
EI J Configuration

- [ = The settings for “Supplier

_ o0 i ID" and “Function ID"
---_ Sporadic Frames v | ¢ 3
. are taken from the ECU
All
- configuration

|G Untitled.csm - CanEasy — O >

File View Database Simulation Tools Window 7

B DO KE @ e

- Hardware * | Mame alue "‘
2-@ Dat?:bh““- N e ® FaultStateSignalN...
=] +aa Channe Y :
FaultStateSignals... v
- § c Lo @ Functionld 0
-
: & InitialNad 0
- Schedule tables © NAsTI 1000
B ‘J Configuration g Ashimeout o
LT N e Tivman 1nan
P ‘:’ AssignMad o, | ¢ . >

x
g A

Ready




Conditional Change NAD

|Gz Untitled.csm - CanEasy — >
File View Database Simulation Toels Window 7
B DO RE 60 6
__ Snapshots A | Mame Yalue Type
b 4 aSKddlagnDys ' G Active True UChar
% D:tra;”;f @ Byte 0 UChar
e . Ch IRef Stri
-4t Channel (LIN [VC1]) O FrnEnE g
# MC (Master) Q>Durat|-:n ] UShort
o4 SC (o 1d 0 UChar
El Schedule tables I:>In~.-' 0 UChar
. -/ Configuration  Mask 0 UChar
[ L. AssignNad > NaD 0 UChar
- _‘F"" CenditionalChangeMAD QNEWNAD 0 UChar
- @[ Cydlic G Repeat 0 UChar
-1 | Sporadic Frames v |« >
=
All
Ready
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= Right click on a
scheduler table

= Click on
“New Table action” /
“LIN" /
“ConditionalChangeNAD"

" Fnter name

= Configuration can be
done at the right side:
NAD and NewNAD
Mask and Inv
ID and Byte
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Thank you for your attention!
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