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Simulink® Bk 5 1L BY#%

Function Element

.) ReadingLightControlP . callReadingLightControlP

f?
[ReturnCode,QtLlity] = calIReadingLightControIP(ReadingLightSrclReadLightCmd)
= Method

IRsadingighiConlrolP

L)

e 7 I‘Eﬂ Al |
= Pa 1L E 5
[}
3
1 callReadingLightControlP

Provider

callcallReadingLightControlCS

ReadingLightControlCS . callReadingLightControiCS @)

Function Element Call

request 0

callReadingLightControlP

f0) %l Block Parameters: callResdinglightControlCS. Caller x

response

function

Y ReadingLightSrc ReturnCode [
caller

ReadingLightControlCS.callReadingLightControlCS()

}ReadLightCrld:unCtion Ca”el’auamy» -

[ —— 0 » 1
callReadingLightControlCS Caller -1 Ji

;l

ReadingLightSrc / >0

ReadingLightControlCS Qo o] gmcer |[ e || dois
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.
o 4 F
AL ~ [m] ReadLightControlService_1_Consumer
—t ~ [m] Methods

[[] LempstatusGetier_Sync
|:| AutoButtonStatusGetter_Sync
|:| AllonButtonSiatusGetter_Sync
|:| ReadLightiniensityValGetter_Sync
[[] ReadLigntButtonStatusGetter_Sync
[] ReadLiUsabilityGetter_Sync
[] LampCtriCmd_Syne
E O ﬂ?ﬁ [[] RoofParametersSet_Sync

u E EHE jj R D [] ResetMemory_Sync

[[] CourtesyLightindication_Sync

~ CikEIEEEHMethod Topic

ReadLightiniensitySet_Sy[

- Cﬁ#-lﬁ M eth Od E,‘J *;L?i:ﬁﬁ ( E 5 AN 7% 5 AN 9& % i}i @ ) - DE:;MUDWSDBEGSELS?TL— Async

LampStatus Moretum

- Cﬁ#-lﬁ IEEE\E }Jj?}{ﬁ ZQS @ iﬁ lZl ;& [ AutoButtonStatus

[] AllonButtonStatus

— PimMethoddiREI 7 (IZBMRE . FHiRED D restmmots

EE == o [] ReadLiUsability
- B ES
[=]>]
[#] somoc - [m] X
l\-H] BI% H_‘j_ l\-H] File Edit View Help - ﬂ ReadingLightService_1_Provider

ASWC | ReadingLightCtrl v \ A ! Methods

- CourtesyLightStatusGetter_Immed
E s H\ \H Service' | DataType | XCP  ZMINT 1 e I Tigge Type » — |
- |:| l Servica Instance ASWC Tree MatrixAICmdFlagGetter_Immed |—

Cond

BacKFGUNILIgNIGOTISaIVICa, 1, Consumer [ TReadliUsabiy - ReadingLightControl_Immed
BackgroundLightService_1_Consumer ~ [] ReadingLi iice_1_Provider CourtesyLightSetting_lmmed
DrvrGearindcnService_1_Consumer - ethods ReadLightint ityContral | d

i i ] ReadLightintensityControl_Imme
E"'i”‘(’:’L'QE:'i‘:?;”'f—;—c""s“me’ CourtesyLightStatusGetter_Immed g Y -
ockgCenSisCirSrv_1_Consumer .

v| ReadLightColorTempControl_Immed

ReadLightControlService_1_Consumer Crirm R e e g P —

ReadingLightService_1_Provider ReadingLightControl_Immed
UTCTimeService_1_Consumer

VehicleModeManagementService_1_Consumer

CourtesyLightSetting_lmmed
ReadLightintensityControl_Immed

ReadLightColorTempControl_Immed

- & Topics . :
o I AT . ~ [m] ReadLightControlService_1_Cq —
\ Runtime period(second) [ | (Fma ) = E Methods : :
Runtime ofisstisecond) [0 | [(Reresh | mpot | [ Aoy | [ snei | I:l LampStatusGetter_Syng Modify Prefix
= ] AutoButtonStatus Getted | Enable State Callback

|:| AllonButtonStatusGetter_Sync

SOMOC Version: 2.6.1000
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4] somoc - O X
File Edit View Help
Aswc [ReadingLightcin 2 E]
Service* DataType XCP ZMINT
Vector String
Name Max Length Nam: Max Length
Refresh
IdtDoorsSts 1
IdtDoorsLockSts 1 Update User Data Type
IdtDoorsLatchPosn 1
IdtDoorsLockReq 1 Apply
IdtDocorsRelsNotSafeCmd |1
|dtReadLightCommand 6
Log

SOMOC Version: 2.6.1000
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4] somoc - O
File Edit View Help
ASWC | ReadingLightCirl v
Service* DataType XCcP ZMINT
Service Instance ASWC Tree
BackgroundLightContrelService_1_Censumer || ReadLiUsability -
BackgroundLightService_1_Consumer ReadingLightService_1_Provider
DrvrGearindcnService_1_Consumer Methods
ExteriorLightSisService_1_Consumer ourtesyLightStatusGetter_Immed
LockgCenStsCiriSrv_1_Consumer
ReadLightControlService_1_Consumer MatrixAlCmdFiagGetter_Immed
ReadingLightService_1_Provider eadingLightCentrol_Immed
UTCTimeService_1_Consumer ourtesyLightSetting_Immed
VehicleModeManagementService_1_Consumer sadLightintensityControl_Immed
ReadLighiCoelorTempControl_Immed
Topics
CourtesyLightStatus e

Step Function

Runtime period(second)
Runtime offset(second) D

Log

Find

[Refresh | [ wmport | [ Apey |

SOMOC Version: 2.6.1000

@®

Ok ELE S

[CourtesyLigitstatus Quality] = caliCourtesyLightsfatusGetterP()

callCourtesyLightStatusGetterP

® a o o

9,Quality] )

callMatriAICmdFlagGetierP

@) ResdoglinConiop . calReadgUghtContor

i’mmhmuamm)

callReadingLighiConlrol®

® Gwnasyugmsmnngp,raucvpm;msm t I I
Quality] = laT ingSrc.CourtesyLiSetting)

callCourtesylightSettingP

@) ResaLghinionsiyContioP . calReadLghtnensiyConrol
. Jr?—\ Ightsre,ReadLightcma)

callReadLightintensityControlP

@) ReadLightColarTempControlP . callReadLightCalorTempConirolP
i ightSrc ReadLightCrmd)

callReadLightColorTempControlP

lback. callReadLight

C R7S[EA

callReadLightContraiServiceStateCalloack

7

\_

ReadingLightClriStep

Tunction)

function

‘StepFunction

é )

= CourtesyLightStatus

A EGJODIC

\

.
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S-Function

&TLC

Simulink

4| sOMOC

File Edit View Help

ASWC Show Log ﬁ N

Sarvice ZKO5LIb b Persistency
. FKOS sldd LDg data

Sernvic
AZL_EXCEL_Demo oTC

BacROTOuNOLIgNTC OMTOTSETVITE _
] System t

BackgroundLightService_1_Con pEEINE
DrrGearindcnService_1_Consy SM Client

ExterlanlghtStsSemn:e 1_Consumer

PROJECT

FILE LIBRARY

PREPARE

ZiFIZ AR kEE

ZKOS
Persistency ZKOS ZKOS
Log data Logic jump for CCM
Persistency Log data Logic jump for CCM
ZKOS ZKOS ZKOS
System time DTC Monitor Pref Mgmt

IREVRZEESE] s

ZKOS
SM Clinet

SM Clinet

WSEIRRS

SIMUL

4r callReadlightControlSer

viceStateCallback

[*a|ReadingLightCtrl ¥ [a]callReadLightControlServiceStateCallback

AMEALE

OBE YEB|e

f)

callReadLightControlServiceStateCallback

i valid >

ReadLightControlServiceValid

> zkos log data

ZKOSLogData

Block Parameters: ZKOSLogData X

S-Function (mask)

Parameters

Log type |Info "|

Enable input

Log massage before input |1{os log data example, input = ”|

Log massage after input |” zlkos log data end.” |

0K || cancel || Eelp Apply
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= S-Function&TLC

Ed Editor -
| log_datac x| + |
| 1] #define S_FUNCTION_NAME log data
2 #define S_FUNCTION_LEVEL 2
3 #include “"simstruc.h”
4 #include "matrix.h"
5
6 #define GET_LOGTYPE(S) (ssGetSFcnParam(s,8))
7 #define GET_ENINPUT(S) (ssGetSFenParam(s,1))
8 #define GET_LOGMASSAGEBEFOREINPUT(S) (ssGetSFenParam(s,2))
9 #define GET_LOGMASSAGEAFTERTHPUT(S) (ssGetSFenParam(s,3))
10
11 [r== ==*
12 * S-function methods
13 H== ==*/
14
15 /* Function: mdlInitializeSizes
16 * Abstract:
17 " The sizes information is used to determine the S-function
18 = block's characteristics (number of inputs, outputs, states, etc.).
19 */
20 static void mdlInitializeSizes(SimStruct *S){
21 ssSetNumSFcnParams(S, 4);  /* Number of S-function prameters */
22 ss5etSFenParamTunable(s, 8, false);
23 ssSetSFenParamTunable(s, 1, false):
24 ssSetSFonParamTunable(s, 2, false);
25 ss5etSFenParamTunable(s, 3, false);
26
27 ssSetNumContStates(s, 8); /* Number of continuous states */
28 ssSetNumDiscStates(S, @); /* Number of discrete states */
29
EL /* ERMaskrRESEEEMALIEE */
31 char_T *enInput = (char_T*)malloc(mxGetNumberOfElements(GET_ENINPUT(S))| + 1);
32 mxGetString (GET_ENINPUT(S), enInput, mxGetNumberOfElements(GET_ENINPUT(S)) + 1};
33
34 if (strcmp(enInput, "on") == @)
35
36 /* Initialize one input port with direct feedthrough */
37 if (!ssSetNumInputPorts(S, 1)) return;
38 ssSetInputPortDataType(S, @, DYNAMICALLY_TYPED);
39 ssSetInputPortiidth(s, @, 1);
49 ssSetInputPortDirectFeedThrough(s, @, 1);
a1 1
42 else
43 {
a4 /* Initialize one input port with direct feedthrough */
45 if (!ssSetNumInputPorts(S, ©)) return;
46 1
a7
48
49 /* Initialize one output port *1’\
50 if (lssSetNumOutputPorts(S, @)) return;
51
52 /* Initialize one sample time */
53 ssSetNumSampleTimes(S, 1);
54
55 ssSetOptions(s,
56 55_OPTION_WORKS WITH_CODE_REUSE
57 SS_OPTTON_EXCEPTTON_FREE_CODE):
58
59 free(enlnput);
68 3
61

|
1
2
3
4
5
6
7
8
g

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
EL:)
31
32
33
34
35
36
37
gL}
39
40
a1
42
43

log_data.c

MathWorks AUTOMOTIVE CONFERENCE 2024

Loglnter

log_data.tlc

%implemenfs "log data” "c”
%function Outputs(block, system) Output

%assign T_logType = CAST("String", SFcnParamSettings.logType)

#%assign T_enInput = CAST("String"”, SFcnParamSettings.enInput)

%assign T_logMassageBeforeInput = CAST("String", SFcnParamSettings.logMassageBeforeInput)
%assign T_logMassageAfterInput = CAST("String”, SFcnParamSettings.logMassageAfterInput)
%assign modelName = LibGetModelName()

#%assign logFunction = "LOGD"
%switch T_logType
%case CAST("String", "Debug")

%assign logFunction = "LOGD"
#break

%case CAST("String”, "Info")
%assign logFunction = "LOGI"
#break

%case CAST("String”, "Warn")
#assign logFunction =  "LOGW"
#break

%case CAST("String”, "Error™)
#assign logFunction = "LOGE"
Hbreak

%case CAST("String", "Fatal")
#assign logFunction = "LOGF"
fbreak

%case CAST("String", "Verbose")
#assign logFunction = "LOGW"
#break

#default

fbreak
%endswitch

#if T_enInput == CAST("String"”, "on™)

%assign uB = LibBlockInputSignal(e, "", "",@)

%<logFunction» << %<T_logMassageBeforeInput> << %<ud> <« %«T_logMassageAfterInput>;
%else

%<logFunction> << %<T_logMassageBeforeInput>;
*endif

%endfunction

14
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Calibration1_flg

| -

Constant3

Calibration2_count

.

Calibration3_V

=

[l ok Parameters Corntant *
Constant

Qutput the constant speeified by the 'Constant value’
value' is a veetor and "Interpret vector parameters
constant walue as a I-0 array. Otborwise, output a
a5 the constant value.

eter, If 'Constant
s an, treat the
b the same dinensions

Main  Signal Attributes
Comstant value:

Calibratioal flg

¥ Interpret vector parameters as 1)
Sample time:

-1

Qo [ [ gomcel || getp | [N
Calibration5_degC | > |
[Fal Block Parameters: Data Store Memory2 3
DataStoreMemory
efine a memory region for use by the Data Store Read and Data Store Write
hreah (shared) Defi ion f by the Data Store Read and Data Store Writ
ignait_fg Signal1_fig blocks. All Read and Write blocks that are in the current (sub)system level
Data Store or below and have the same data store name will be able to read from or
Memory2 write to this block.
(shasec) {shared) Main Signal Attributes Diagnosties Logging
Signal2_count Signal2_count .
Initial value: |0
Minimum: [] i Maximm: []
(oo {onrec) [[ata tive: [bontean  HFEZAIRIESLITISIAS T
Signala_V Signald_V
[ TLock output data type setting against changes by the fixed-point tools
Dimensions (-1 to infer from Initial value)[:_:s HERIELRETES l
(shared) (shared) [l Interpret vector parameters as 1-D
Signald_enum Signal4_enum .
Signal type: auto ~
[ Share across model instances
(shared) (shared) [ Data store name must resolve to Simulink signal object
Signal5_degC Signal5_degC

9 Cancel | Help || Apply

5WNE, sTLASHA2LH

[4] somMoc
File Edit View Help

ASWC | ReadingLightCtrl v

Service* DataType XCP ZMINT

MathWorks AUTOMOTIVE CONFERENCE 2024

Data Excel | | [ Browswer |
P [1521650.0 | Port [5555
Log
SOMOC Version: 2.6.1000
A 5 c o 3
1 -
2.C ean [} g
3c count 1 uintg 0 eount  Nen
4 Calibrani 12 single 0 Vo Nen
10 Calibrationd_enum IdtClimaFantyl Manlyil Enurm: ItCimaFantd [] ] enum  Non
11 Calibration_degC 0 IdgtChmaCmptratT -198 degC  Mon
B C E G
© Neme | DefoulVale |  Datalype | M | Mex | Description | Unit |Dimensions
2 Signall flg 0 boolean 0 1 flg
3 Signal2_count ] uint8 0 255 count
4 Signal3_V ] single 0 1000 v
5 Signald_enum ] Enum: IdtClimaFanLvl [] enum
6 Signal5_degC Il IdtClimaCmptmtT -100 200 degC
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- RIFESERWFEXR, BEMethodFTopicHIEITIZSE

ReadingLightCtrl » -

ReadingLightCtrlS

function()

CourtesyLi allCourtesyLi etterF

MatrixAlCmdFlag ———=)f} MatrixAllCmdFlag
"?‘

[CourtesyLightStatus,Quality] = callCourtesyLightSfatusGetterP()

LampStatus @@————»LampStatus

callCourtesyLightStatusGetterP
CourtesyLightStatus [———————@iCourtesyLightStatus

Q MatrixAllCmdFlagGetterP . callMatrixAlCmdFlagGetterP

&
StepFunction ?
[MatrixAlldmdFlag,Quality] = callMatrixAllCmdFIggGetterP()

callMatrixAllCmdFlagGetterP

Courtesyl allCourtesyl

o

.) ReadLightControlServiceStateCallback . callReadLightControlServiceStateCallback .) ReadingLightControlP . callReadingLightControlP

[ReturnCode, Quality] = cal|CourtesyL gP( rtesyl CourtesyLiSetting)

callCourtesyLightSettingP

1 ?

ReadLigt ityControlP . callReadLit 1sityControlP
callRgadLightControlServiceStateCallbackiyalid) [ReturnCode,Quality] = ightCi ightSre,ReadLightCmd)
'?‘
callReadLightControlServiceStateCallback [Retur: Quality] = (! ightSre,ReadLightCmd)
IntensityReq
CallReadL 5 l callReadLightintensityConirolP
ReadLightControlServiceValid Tomation] ReadLighiColorTempControlP . callReadLightColorTempControlP
unction
* [Retur: Quality] = ightC p (1 ightSre,ReadLightCmad)

callReadingLightControlP i

callReadLightColorTempControlP

ReadLightintensitySetCS . calReadLightintensitySetCS
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Create Test Harness W

— Y A
LN A Specify the properties of the test harness. The component under test is the system for which
the harness is being created. After creation, use the block badge to find and open
— , harnesses.

Component under Test: ReadinglightCtrl/callReadinglightControlP/MATLAR Function

im.

EBasic Properties Advanced Properties Description

= Test Harness

Name |ReadingL ightCtrl Harness2

Harnesses saved internally. More information

Sources and Sinks F

Test Sequence V :} Component under Test

— Create scalar inputs

Generate function-call signals using: |Test Sequence w

[ Add separate Test Assessment block

Open harness after creation

Gmeet | [ o

W 1
& |[7alReadingLightCirl Harness1 b .
aQ
[+]
=
&
-
..................................................... P ReadLightcdeaIUES
VectorValue
[IntensityReqNew] 1 IntensityReqNew > > [IntensityReqNew]
ActualSize
ActualSize

4

fen

P IntensityReqOld
3 IntensityReqOld tyReq
[RetumCode] ReturnCode > [RetumCode]
ReadLightControlServiceValid
Re@dLightControlServiceValig
Signal SPEC. Signél spec
and routing and routing

18
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= Test Harness

q L 4 Simulstion Data Inspecior - untitled” - a x
ReadingLightCtrl_Hamess1/Test Sequence * - Test Sequence Editor - o X @ i N E R e
H o @ B & & 4 @ P o & Q@ - o B Voo 1} Rl Voot 1) Resdnok s 8 VockraoeZ) Raoanob ot & Veckrake(2) Resdeal s
4 E + « T {— {— gy yvry [ ]
Symbols || Scenarios Step Transition Next Step Description
Input : %ﬁl iz data ououts +.afer(1,sec) step 1w ] =
1. [ IntensityReqNew nitialize data outputs. i — —
— ryred ReadLightCmdValues(1) ReadingLightld = IdtReadingLightld FLreadingLight; — = {PRazadnatiant |
2 (@ RetumCode ReadLightCmdValues(1) ReadingLightReq = Uints(a); =] P
outout eadLightCmdValues = repmat(ReadLightCmavalues(1), 6, 1); % bus armay =
. ActualSize = uint16(0); &y )
1. () ReadLightCmdvalue yReqOld. FLReadLi /al = uints(0); — | = "
> @ Actualsize InfensityReqOld FRReadl inis(0); -
= (@ IntensityReqOld e “g}ﬂ Elﬁzz?\,::?"‘ P lﬂ,’,‘,tg(ﬂu))' = — m&a i
yneq £ — ] [ o OO 7 R R T e e I N R R R R} I O R S N S N RN N T
+. () ReadLightControlSe IntensityReqOld. FL3ReadLightintensityVal = uint8(0); =] - b L] Lo
IntensityReqOld. FR3ReadLightintensity Val = uints(0); ) Ramtngl et 8 Veckrimmn( Resc g ZonTo
Local ReadLightControlServiceValid = false; o - —{fFromaanator } — ]
Ak step afer- Add subrsiep - © =
Constant RaaangLigni — = o8
step_1 1 afler(3 sec) siep 2 v
Parameter IntensityReqOld = IntensityReqNew: ® Peadng!ighifieq — .
Data St M ReadLightControlServiceValid = true: Acaice. — o8,
ata Store Memory ReadLightCmdValues(1).ReadingLightld = IdtReadingLightid FLreadingLight; » £ mansmyRocoia -
ReadLightCmdValues(1) ReadingLightReq = uint8(20); R — e
ReadLighiCmdValues(2).ReadingLightld = IdiReadingLightid. FL2readingLight. - WD Funcisn
ReadLightCmdValues(2).ReadingLightReq = uint8(30). el — .
ActualSize = uint16(2). J— — | =
i e L s | —— | [ .
icpa2 PRty — & o B - L I ] 1 F O I o
it InteriityReqOid = IntensiyReqhiew; _ - e = | e s meewm e e = i -
o1 hiCmaValues(1) ReadingLightld = IdiReadingL ightld. FLreadingLight e 8 MATLAE Fancion FLAuact shiconsey Vsl 8 MATLAE Functon 1 FARaadLantntansty il 8 MATLAS Functon  FLIRasS shiarsys 8 MATLAE Funcisn: | FROReadLarintesty il
- ReadLightCmdValues(1).ReadingLightReq = uint8(40); = -
step_2 ReadLightCmdValues(2) ReadingLightld = IdtReadingLightid FR2readingLight; AT Functen
ReadLightCmd\Values(2) ReadingLightReq = uinf 2 w
ReadLightCmdValues(3) ReadingLightld = IdtReadingLightid FR3readingLight: *
ReadLightCmdValues(3) ReadingLightReq = uint8(60); .
ActualSize = uinti6(3); .
5 S T B = ms = T
£ T
- W "
"
o Auchive (3] = °
[T ——— ~
L + Run 21 ReadingLightCl_Karmoss - .
B + Hun 2: atinaLighC 1 Hammoss:
£ . ol -
Propertien [~ B I ¢ EE ] — T & T m T W T - B E = T T T Tmw L

19



MathWorks AUTOMOTIVE CONFERENCE 2024

AR S5 AR B A

I
|

o) ed

- B imiER
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[}
= Rasc oo = T
H— “Em 5 -
s v e 2ReadLgtimensiy
i
B aor
i . i
S .
ARSSA_C AR%B P H&SSB_C
f b et gomis. Readinghiaricl GhiC
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= AR Simulink 4t 733

SOMOCHEL ER RIS H

Target selection
System target file: ertilc
Description: Embedded Coder
Shared coder dictionary: |<empty=
Language: C++

Language standard: C++11 (150

Build process
Generate code only
Package code and artifacts
Toolchain: AUTOSAR Adaptive | CMake

Build configuration: |Faster Builds

» Toolchain details

Code generation objectives

Prioritized objectives: Unspecified

Check model before generating code: | Off

‘E
“I

=X ZE|ZEEKR ARK OS

Property Inspector
BlockDiagram

Froperties Info

MathWorks AUTOMOTIVE CONFERENCE 2024

Execution

Set execution domain

Tomain: |Export function ae

SHHREHREUTIA

R2024a

SHFEMEEIE Simulink® 182Y, S TaT 4R SNSRI S ERATRT FEHIRES. REE Function-Call Subsystem, E#0EMA Model, Simulink Function, Message

Triggered Subsystem #0 S-Function #E VK.

AT SHEREEEI D A5 Function-Call Subsystem 1#HRTE W AIFRNREL. BXOIEIMEERSSITRE, B2 Create Export-Function Model,

function_call_100ms

function_call_10ms

Y
function() output_100ms function()
. Outt Int Outt
input_10ms output_10ms
Function-Call Function-Call
Subsystem 1 Subsystem 2

%] export_function_model P @Funcbon-&ll Subsystem 1Y

P& export_function_mode! P [Pa|Function-Call Subsystem 2 ¥

function

u+1 % »( 1)

Bias Unit Delay

function
w*
In1 Out1
Square

22
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Embedded Coder

C++ CODE X
Code for component IEI Open Report
| ReadingLightCtri | Generate | View 3% Remove Highlighting
I Code « Code
GEMERATE CODE RESULTS
. 2 ZmintOutput "
= || ShellModels 4] somoc - box @ Readinglr_ightCtrl
= || ReadingLightCtrl grejEdrienjiich = | Applications
Mil ASWC [ ReadingLightCir “J[+](-] i[., 1¢$'ﬁ E@‘ ReadingLightCtrl
ReadingLightCtrl_ert rtw | Service | DaaTyps | XCP | ZMINT A I = || Libraries
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