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Introduction to the presenter
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Development of simulation tools for vehicle
power-net architecture design & analysis
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Verification of integrated MILs and HILs for
power-net domain controller
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AUTOSAR software development and test
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ASW Modeling skills using AUTOSAR Blockset
Limitation & workaround for Mobilgene SWP
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What is AUTOSAR Blockset?

AUTOSAR Blockset provides apps and blocks for developing AUTOSAR Classic

and Adaptive software using Simulink models.
v AUTOSAR Blockset with System Composer
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MBD Workflow with System Composer and AUTOSAR Blockset

System Composer AUTOSAR Blockset ]

Independent on 3rd-party
authoring Tools

]
Reduce cost

BSW Tool
H No need to export/import
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Compile & Linking r

& soe £ 1ASKING —

SIS0t HERAMCZ HARS U2 R XIH S L XLt HE BSE &

=
—

II|>
IN

A

H0
rr



MATLAB BXPPO

Define simple system requirements of vehicle turn signal lamps

It has 4 inputs(2 Analog + 1 Digital + 1 Comm.) and 4 outputs for each lamp

When the lamps are turned on, they blink every N seconds. (N is from NvM)

Rear lamps operate using PWM with a duty cycle of 80%

Input Logic

LeftTurnSw | 4 N\

RightTurnSw >® » z:F WN e »
N sec

- - /

HazardCmd - @

HazardSw
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Development of the logic model

= Lamp blinking logic model using Simulink Chart

I

Off
en:

Output_ HW_FLTurmnSignalLamp = 0;
= Output_HW_RLTurnSignalLamp = 0;

[Input_HW_LeftTumSignalSw == 0 && ...
Input_ HW_HazardSw == 0 && ...
Input CAN_HazardCmd == 0]

[Input_HW_LeftTurnSignalSw == 1 || ...
Input_HW_HazardSw ==1 || ...
Input CAN_HazardCmd == 1]

(On N
BlinkingOn
en:
Output_HW_FLTurnSignalLamp = 1;
Output_HW_RLTurnSignalLamp = 1;

[after(N,sec)] [after(N,sec)]

BlinkingOff
en:
Output_HW_FLTurnSignalLamp = 0;
Output_ HW_RLTurnSignalLamp = 0;

N _/
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Off
en:

Output_HW_FRTurnSignalLamp = 0;
Output_HW_RRTurnSignalLamp = 0;

[Input_HW_RightTurnSignalSw == 0 && ..
Input_HW_HazardSw ==0 && ...
Input CAN_HazardCmd == 0]

[Input_HW_RightTurnSignalSw == 1 || ...
Input HW_HazardSw == 1 || ...
Input CAN_HazardCmd == 1]

MATLAB BXPPO

(On N
BlinkingOn
en:
Output_ HW_FRTurnSignalLamp = 1;
QOutput_ HW_RRTurmnSignalLamp = 1;
[after(N,sec)] [after(N,sec)]
BlinkingOff
en:
Output_HW_FRTurnSignalLamp = 0;
Output_ HW_RRTurnSignalLamp = 0;
\ A




Verification of the logic model

MATLAB BXPPO

- Create a test harness and verify if the model satisfies the functional requirement

[Output_HW_FRTu msigm@w—b

[Cutput HW_RLTu mSigna@?—i

[Output_HW_RRTu mSQn@—D Imput_CAN_HazardCmd
B

Input_HW_HazardSw

LN —

TumSignalLamp

[Cutp ut_l-lW_FLTumSk;na_@,P—b > # Input HW_LefiTurnSignalSw Qutput HW_FLTumSignalLamp

» # Input_HW_RightTumSignal Sw Output HW_FRTumSignalLamp

Cutput HW_RLTumSignalLamp

Cutput HW_RRTumSignallamp

<COutput_ HW_FLTumSignalLamp:

> utput_ HW_FLTumSignalLamp

=0utput_HW_FRTumSignalLamps=

» utput_ HW_FRTumSignalLamp

y

=0utput_HW _RLTumSignalLamps=

Signal spac.
and routing
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=0utput_HW RRTumSignallamps>

» utput_HW_RLTumSignalLamp
» utput_HW_RRTumSignalLamp
Signal spec.
and routing
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General workflow using Embedded Coder

= Set system target file of code generation to ert.tlc and generate code/header

& Configuration Parameters: TurnSignalLamp/Configuration (Active) — [m| X Bz @ x
< TurnSignalLamp.c v Q) Search
Q 7= Main file €SIF/CNart
#¢  ert_main.c IVE_CHILD ((uint2_T)eu)
Sol ) #0 Model files kingoff ((uinta_T)1u)
olver Target selection TS ignallampE kingon  ((uints_T)2u)
Data Import/Export S vetom toraet il - E— # TumSignalLamp.h (uints 1))
Math and Data Types YCIRATTCIES er.tic | ZTOWRE | ¥ TumsignalLamp_private h ((uints_T2u)
» Diagnostics Description: Embedded Coder ;o TumSignallamp_typesh
. Utility files i
Hardware Implementation . n § i
P ) Shared coder dictionary Setup... o iwiypesih Lamp_pt
Model Referencing — - o
Simulation Target Language: C | = Generate GPU code *PEpterra? msr,i {root 1rpn"t131gna,s with default sterage) *
ExtU_TurnSignallamp_T TurnSignallLamp_U;
¥ Code Generation Language standard: C89 (150) | -
Oplimizalion /* Erterra? U'JFZJ’_S (root :utpuf’.s fed by signals with default storage) */
Report Build process
Comments .
Identifiers [] Generate code only Fu n Cth n
Custom Code [] Package code and artifacts
Interface . . . f 1 S
Toolchain Automatically locate an installed toolchain | - o te
Code Style - B .. .
Verification MinGW64 | gmake (64-bit Windows) = 2 In It I al I Z e
Templates Build configuration: Faster Builds | -

Code Placement » Toolchain detals 3. Terminate(Optional)

Data Type Replacement

Coverage
» HDL Code Generation Code generation objectives 48 = if (Turnsignallamp_Dw.temporalCounter_il < 32767u) {
49 TurnSignallLamp_DW.temporalCounter_il++;
Prioritized objectives: Unspecified Set Objectives... ¥
Check model before generating code: | Off » | | Check Model... 52 = if (Turnsignallamp_DW.temporalCounter_i2 <« 32767u) {
53 Turnsignallamp_DW.temporalCounter_i2++;
¥
56 = if {Turnsignallamp_DW.is_active_c3 Turnsignallamp == &U) {
57 TurnSignallLamp_DW.is_active_c3_TurnSignallamp = 1U;
58 Turnsignallamp_DW.is_Left = Turnsignallamp_IN_0ff;

/* outport: '<root>/output_HW_FLTurnsignalLamp' */

A1 TurnSionall amn ¥ Aukmit HU Sl TarnSionaliamn - all-

[ OK ] [ Cancel ] [ HEID ] ~24\samplemedel TurnsignalLamp\TurnsignalLamp_ert rtw\Turnsignaliamp.c Ln 20 Col 27
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Workflow using Embedded Coder

= Create SWC and configure AUTOSAR properties such as Port, Interface,
Runnable etc.

- Use RTE APIs for data read/write and call the generated functions

Runnables ¢ K Runnable Details #iﬂClUde “Rte_TUI’nSIgnaJLamph”
urnSignalLam Properties . “ . ”
Gl e tumSioneame ’:I‘:-_ Mame*: P2l |RE_TurnSignaILamp Edit #InC|Ude TurnS|g na”—amp . h
Symbol: = |RE_TurnSignaILamp : > VOld RE_TUI’nSIg na”_amp()
Can Be Invoked Concurrently: i= [W] unset {
- E Turzagg;i;mpamml Minimum Start Interval*: = msec Rte_Read_***_***_***(&A);
=11 b
M AR Rte_Read_** ** **(&B):
v B Interface [ARFackage] — _ = =
B = - ) » Data / Parameter Access (8)
{3 Srif_HW_Output_TSL [SenderReceiverin —— _ _
> Srif CAN_INput_TSL [SenderReceiverint TSL_Input. LeftTurnSignalSw = A. LeftTurnSignalSw;

~ RTE Event (1)

B Srif_HW_Input_TSL [SenderReceiverinte

. EE SwCormpanent [AR Pach age] Filter: l:l 4 | Search: l:l % | O Loaded - 17 Shown - 0 Selected - [C
#7 TurnsignalLamp [ApplicationSwCompt Event .
TurnSignalLamp_step();

4 Init Event
w My Timing Event
Ny 10 msec
4 Background Event
< Data Received Event
< Data Receive Error Event
< Data Send Completed Event

<4 Data Write Completed Event H .
4 Asynchronous Server Call Returns Event Rte_Wrlte_***_***_***(&A)1
Rte_Write_*** % xxx(&B);

}

A Cumaesbisme lmssmleasd Comme
Overview | Runnables | Exclusive Areas | Variables Parameters Ports | Service Meeds | All Contents_V2
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W orkflow of AUTOSAR MBD

“ mobilgene C studio g

AUTOSAR -
i authurmg—too‘

—

1

Integrate/Update

SW.C
Description

Export

2022b,
WP R4.0.3

workflow

Round-trip J

SIS0t 22 AArete] HIZFAA S R MBEEN et BH 258 25LICH
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Bottom-up workflow with an existing model

« Relationships between Simulink and AUTOSAR properties

Simulink AUTOSAR Properties
In Bus Element Block Receiver Port
Out Bus Element Block Sender Port
B Data Type :
Properties of (Simulink Bus defined in _sldd) Sender Recelver Interface
In/Out _
Bus Element Port Name Port
Block
Sighal Name Data Element

r
H0
x
rr
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Bottom-up workflow with an existing model

= Convert In/Outport blocks to In/Out Bus Element blocks.

Port Name Signal Name

o

RP_HW_TSL . LeftTurnSignalSw @

RP_HW_TSL . RightTurnSignalSw @

RP_HW_TSL . HazardSw @

RP_CAN_TSL . HazardCmd @

rir
gl

Properties of input port: RP_HW_TSL

Select a bus, signal, or message from the input port. If the input port
receives a bus, select an element of the bus or the top-level bus.

Port name: | RP_HW_TSL Port number: | 1 Set color -

x

| Filter..

¥ RP_HW_TSL (dt Bus: Srif_HW_Input _TSL, dims: 1) @

LeftTurnSignalSw  (di: uint8, dims: [1], Fixed, real) _gz»
RightTurnSignalSw  (dt: uint8, tims- [1], Fixed, real) g»
HazardSw (dt uint3, dims: [1], Fixed, feal) g

Data Type

Help

»@ SP_HW_TSL . FLTurnSignalLamp

»@ SP_HW_TSL.FRTurnSignalLamp

»@ SP_HW_TSL . RLTurnSignalLamp

CHAHS XHD10MS] BEAACZ ALt HIZ R X H S L MEHHEN Tet 8E 258 25U

»@) SP_HW_TSL . RRTurnSignalLamp

MATLAB BXPPO
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Bottom-up workflow with an existing model

= Apps > AUTOSAR Component Designer

AUTOSAR Component Quick Start — O *
p

AUTOSAR Platform

‘What to consider

You can cr.:-nfigure the model for AUTOSAR Classic or Ada ptiVE Models configured for AUTOSAR Classic Platform use system target

L fila "auknecar He® #n monarata 41 ITOQAD ~amnliant M cada Madale

14

CODE GENERATION

kb

S * e S e i +* F (o
%7 A s VS
Embedded Simulink AUTOSAR HDL PLC Fixed-Point Single Precision Lookup Table

Coder Coder Component .. Coder Coder Tool Converter Cptimizer

DEL UR THTUUST LU YETISTA NS AU | OADmrs LUTTIRaTL b LU,
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Bottom-up workflow with an existing model

« AUTOSAR properties will be automatically created and mapped

AUTOSAR Dictionary: TurnSignalLamp

~ [B5 autosar
v ] AtomicComponents orl (3] |

A —
& Configuration Parameters: TurnSignalLamp/Configuration (Active) — O
Code Mappings — Component Interface " x
Functions  Inperts = Outports  Para Q
E W ontents
| ouce | Solver Targetselection  Set to autosar.tlc
v & RP_HW_TSL
& LeftTurnSignalSw Dﬂtﬂ |rT'|pI:|rt-rE}chI't ~
& RightTurnSignalSw Math aﬂd Data T‘!"P'EE S?Stem targEt ﬁle —Brn"‘l"'lse--- ~
& HazardSw » Diagnostics Diescription: AUTOSAR b
v @ RP_CAN_TSL .
® HazardCmd Hardware Implelmentatmn Shared coder dictionary: Set up... v
Model Referencing
Simulation Target Language: c - Generate GPU ct
¥ Code Generation Language standard: C99 (150) -
Cptimization
Report Build process
=cner=Pefault schema version
Generate XML file for schema version: |R21-11 -
&} CompuMethods
5 SwAddrMethods
@ ML Options
2 eNs HUKSIII0S HEXAOR AR HIYSXHO L HEHHS0 Mot ¥R 252 ¢ 14
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Bottom-up workflow with an existing model

- Build to generate C code and extract arxml files

Code ®
. < TurnSignalLamp_component.amml v Q Search
I Ees ult fl IeS <?xml version="1.8" encoding="UTF-8"?>»
wl--
A auto generated XML Component Descriptien for model Turnsignaliamp
TurnSignalLamp.c v Q Search
g p Model version T 1.11
r._'||:||:|: "i eg g simulink Coder version : Simulink Ceder 9.9 (R2822a) 19-Nov-2@22
I XML source code generated on : Mon May 13 13:12:56 2024
Tu mS|gnﬂ|Lﬂm|].C Model Checksum i 2925974451 3255191446 2742081334 1532802293

1 Y

<AUTOSAR xmlns="http://autesar.org/schema/r4.8" xmlns:xsi="http://wws.w2.0rg/208L/XMLSchema-instance” xsiisc
I = <AR-PACKAGES>
= <AR-PACKAGE >

code TurnSignalLamp_h

TurnSignalLamp_private_h
he ade r - <SHORT - NAME >»Components< / SHORT -NAME >
TurnSignalLamp_types.h . P

Utility files 3] = <APPLICATION-Sk-COMPONENT-TYPE UUID="cC975eff-F77d-5432-6F232-2dc395457002 > ;igna]Lamp}j
. L1 <SHORT-MNAME>TurnSignallamp</SHORT -HAME>

rt'i'nl't]."FIEE.h = <FORTS>

= <R-PORT-PROTOTYFPE UUID="51851942-bbfo-5784-@bze-b58beseas451"»

| 1t5 “._-::'_: TI '_:E <SHORT - NAME3RP_HW_TSL</SHORT-NAME> AR AP IS

= <REQUIRED-COM-SPECS>

TurnSignalLamp_component.ar<ml P> - CONQUEUED-RECETVER-CO-SPECS
Tu rnSignalLal‘l“l[} datat‘fpean{ml <DATA-ELEMENT-REF DEST=" FTDTDT'PE' >/ Interfaces/Srif_HW_Inp
I - <HANDLE -0UT - OF - RANGE >NONE « / HANDLE - OUT -OF - RANGE>
arxm TU rnSignalLamp_il‘l‘lplemEntatiﬂl‘l.ﬂr‘xml 15 <USES-END-TO-END-PROTECTION>false« /USES - END-TO- END-PROTECTION {I'IE].LEITIP:I_;
<ALIVE-TIMEOUT>@</ ALIVE -TIMEOUT>
TurnSignalLamp_interface. ar<ml <EMABLE -URDATE>false</ENABLE-UPDATE>
-~ <HANDLE -NEVER-RECEIVED>false</HANDLE -NEVER - RECEIVED>
RTE files <HANDLE -TIMEQUT - TYPE>NONE</HANDLE - TIMEQUT - TYPE>
E = CINIT-VALUE>
CUmD”E[h 13 = <MUMERICAL -VALUE -SFECTFICATION> nallamp);
<SHORT-LABEL:DefaultInitvalue_UInt8«</SHORT-LABEL>
P'Eﬁﬂrm_T'_'."F'EE.h <VALUE @</ VALUE >
Rte Tums |,g|-| alLam p. h </NUMERTICAL -VALUE-SPECIFICATION>
- </INIT-VALUE>
RtE_Tﬂ]E_h 16 «/NONQUEUED -RECEIVER-COM-SPECS ;’I'IEl].LEI'HP:I_;
= <MONQUEUED-RECEIVER-COM-SPECH
Std_Tl.llll pes h <DATA-ELEMENT-REF DEST="VARIABLE-DATA-PROTOTYPE">/Interfaces/srif_HW_Ing
A <HANDLE -0UT - OF - RANGE >NONE « / HANDLE - OUT -OF - RANGE>
Tu rnSIQ nalL EIlT'II]'_M emha p. h <USES-END-TO-END-FROTECTION>Fal5e< /USES - END -TO- END-FROTECTION
T ey 16 <ALTIVE-TIMEQUT @</ ALIVE -TIMEOUT> mallamp);
<EMABLE-UPDATEsfalse</ENAELE-UPDATE>
<HANDLE -NEVER-RECEIVED>false«</HANDLE-NEVER-RECEIVED>
<HANDLE - TIMEOUT - TYPE >HONE < /HANDLE - TIMEQUT - TYPE>
EEZMNE 8UXSI-I0te FEXAMOZ AL YR HL L HMEEHEN et €y 258 2sLIt
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Deflne AUTOSAR SW architecture

ﬂ i

NvM

<

Input

7 1

I%]—I% TurnSignalLamp I_JT]‘LlT] Output

L |
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Functional
SWC

Non-
functional
SWC
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Development of AUTOSAR SW architecture with AUTOSAR Blockset

AUTESAR

Property Inspector ¥ =
< N | 4 )
Input DJ Output o
Architecture Info
SP_HW_Input B7— |V Main
-\Nﬁn\ SP_HW_Input » RP_HW_Output
SP_CAN_Input » Interface Srif_HW_Input_TSL ~
Kind Sender
k j Stereotype Add.. w K )

Round-trip for developing Non-functional SWCs
‘\ workflow
gl
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Round-trip workflow between MATLAB and mobilgene C studio

=  Configure BSW module in mobilgene to satisfy the system requirements

w % Swed_Bsw_MvM_arsml

v @) AUTOSAR [ Ports
~ B Svc_MNvM [ARFackage]

B NvMNotifylnitBlock [ClientServerinterfac Forts + K| Port Details
B NvMNotifylobFinished [ClientServerinter Al Ports v Properties
D NvMservice [Clientserverintertace] « [§] PPort Prototype 5] Short Name*: B |P_DIHazardsw || Edit
4 CompuMethod NvM [CompuMethod] [] P_DI_HazardSw [loHwAb_If DigDir-ClientServerinterfz
4 ConstVoidPtr [ImplementationDataType! ] P_DO_FLTrunSignalLamp [loHwAb_If_ DigDir-Clientse Provided Interface*: 8k |IOHwAb_If_DigDir [var:_IcerAbeIientServerInterfacesflcrl—| — | 5P
4 MNvM_BlockldType [ImplementationDatal ® P_DO_FRTrunsignalLamp [loHwAb_If_DigDir-ClientSe
4 NvM_RequestResultType [Implementatio @ F_loHwaAbDigitalDirectLogical_B1_HS_CAN_RX [loHw, Directicn
4 Voidptr [ImplementationDataTypel ¥ P_locHwAbDigitalDirectLogical_LOCAL CAN_RX [loHw Server (Provided) O Client (Required)

@ P_Al_LeffTurnSignalLamp [loHwAb_If_AnalnDir-Client

s erviceSwil wonentTvne] .
H NvM [ServiceSwComponentType] @ P_Al_RightTurnSignalLamp [loHwAb_If anainDir-Clier

4 SwcBswMapping_NvM [SwcBswiMappini ® F_loHwaAbAnaleginputDirectLogical_BatteryVoltage [I .
4 Swelmplermentation_NvM [Swelmpleme ® P_loHwaAbanaloginputDirectLogical_BatternyVoltage A ~ Commnunication Spec P
v E Swed_loHwaAb arml @ F_lcHwAbAnaloginputDirectLogical_BatteryVoltage_a J— ReadDirect P
" 5 ALl P_loHwAbIcuLogical_SAMPLE [loHwAD_If_|cu-Clients perations | ReadLirec v | (Total Count: 6)
v @) AUTOSAR ] P gical_ [loHwAb_If_

™ P_loHwAbGptLogical_GptTest [loHwAb_If_Gpt-Clients
™ P_loHwAbPwmLogical_SAMPLE [loHwAb_If_Pwm-Clig
[ P_PC_RLTurnSignalLamp [loHwaAb_If_Pwm-ClientSery

v f7 Svc_loHwAb [ARPackage]
8 ClientServerinterfaces [4

Provided Com Specs
Enable Provided Com Specs

B CompuMethods [A5#ackage] ] P_PO_RRTumnSignalLamp [loHwAb_If Pwm-ClisntSeny Queue Length: I (1 Convert...
v BB EcuAbstractiops®ComponentTypes [ARI v [ Reort Prototype (1] _ _
E loHwAb [EcuAbstractionsSwCompeone [] R_lcHwAbGptLogical_GptTest_Cbk [loHwAb_If_Gpt-Cl < Server Com Spec | Edit

<4 Swelmplementation_loHwAb [Swelm
B ImplementationDataTypes [ARPackage]

USR0S FEXACZ AAItS] BIE R AIH S X MEtEE0 et ¥
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Round-trip workflow between MATLAB and mobilgene C studio

= Import arxml for service block from mobilgene to MATLAB

_ Input D_‘

SP HW Innut

4 Cut Ctrl+X
Copy Ctrl+C
L Paste Ctrl+v/

Create Simulink Behavior...

Link to Model...

Create Component Model from ARXML... > is not recommended if it contains any SWC
Create Spotlight From Component

Apply Sterectype 4

Allocations 4

Arrange »

Requirements *

Help

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 19
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Round-trip workflow between MATLAB and mobilgene C studio

= Input SWC only needs the client-server interface from E swedoHwab.arxml
- Use MATLAB API to import arxml and update AUTOSAR properties of model

. B Fa T e B o

ar=arxml.importer ({'Swcd IoHwAb.arzml'®, |'AUTCSAE Datalypes.arxml’)})
E] AUTOSAR_DataTypes.ar<ml

v

Gets error since it cannot resolve the BaseType

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 20
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| MATLAB BXPPO

Round-trip workflow between MATLAB and mobilgene C studio

= Input SWC only needs the client-server interface from E swedoHwab.arxml
- Use MATLAB API to import arxml and update AUTOSAR properties of model

updateAUTOSARProperties(ar, 'Input’,| Category’',{ 'ClientServerInterface'})

v

Gets error since it contains SWC

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 21
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Round-trip workflow between MATLAB and mobilgene C studio

= Client-server interface regarding to loHwWAD is added in AUTOSAR Dictionary

AUTOSAR Update Report - | X
AUTOSAR Update Report for Input
Software component: /Components/input EEE . .
Original model saved as: Input_backup — AUTDSAH D I Etl Dr‘lﬂ r-i'r I rl put
This report details the updates applied to Simulink model Input based on differences between the imported ar<ml and the existing AUTOSAR configuration
contained in the model. A backup of the original model has been saved to Input_backup (compare models). The report also recommends manual model v 'o In] |: - S I nt Er-ﬁ:l CES
changes.
- loHwAb_If_DigDir
Automatic Model Changes Ic:HwAI:::_If_AnaInDir
Automatic Workspace Changes |ﬂH'|.'r'.l'jl.|:] H: leu
View global design data -
loHwAb_If Gpt
Required Manual Model Changes
Optional Manual Workspace Changes IquFAb—If—HFm
AUTOSAR
Automatic AUTOSAR Element Changes _ . . . .
Added ClientServerinterface /Svc_loHwAb/ClientServerinterfaces/loHwAb_IT_Gpt - You Can Ignore thls re po rt by addlng Optlons
Added ClientServerinterface /Svc_loHwAb/ClientServerinterfaces/loHwAb_IT_DigDir up dEI.tEFLUTDSFLRPIDpEItiES I:ElI . [ ::F:t ' . ' Dategc\:'-_; ] . {'ClientServerInterface'} 4 ] C:’EEtEREED:t ' . fal=se :|]
Added ClientServerinterface /Svc_loHwAb/ClientServerinterfaces/loHwAb_IT_lcu
ok ][ Bek can be useful to automation script

M
MO
>
rr
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Round-trip workflow between MATLAB and mobilgene C studio

= Create client port using function caller block and map the properties

ClientPorts

v loHwAkL_If_AnalnDir
hd @ Operations
hd @ ReadDirect

|
=5 Arguments

s

Mame Interface

RP_&l_LeftTurnSignallamp  loHwak_If AnalnDir
RP_&I_RightTurnSignallamp loHwak_If_AnalnDir

RP_DI_Hazardsw loHwalk If DigDir

\I[Ualue.EHH] = BP_AlI_LeftTurnSignalLamp_ReadDirect{AnalnDirLength) |

Marme Direction  SwCalibrationAccess | DisplayFormat | Swaddridethod
=
= Walue ot Readonly Mone
= AnalnDirLength In ReadOnly None \
= ERR Error  ReadOnly None

caller Value
AnalnDirLength RP_Al LefiTurnSignalLamp_ReadDirect()
ERR —»—]

Ate Call RP_AT LeftTurnSignalLamp_ReadDirect(&rtb_FuncticonCallerl o1, 1

%
!

[]
3

Code Mappings — Component Interface

Functicns nperts Qutports Parameters

Data Stores Signals/States Data Transfers Functicn Callers

El |l«e

ﬁ RP_AI_LeftTurnSignallamp_ReadDirect

M
MO
>

rr

SUASX-II0e EERA2Z HAtS HIZ s XIH Y

RP_Al_LeftTurnSignalLamp ~ [ReadDirect

(=3}
=

Jd

NetH S0 THet

Block Parameters: Function Callert
FunctionCaller

Call the function described in 'Function prototype’ to compute output
signals from input signals. These signals correspond to the arguments of
the function called. and you can optionally provide examples in 'Input/
Output argument specifications’ if the function is placed outside of the
current model hierarchy .

Farameters

Function prototype:

Input argument specifications (e.g.. int8(1)):

uints(1)

MATLAB BXPPO

e

D> i f

Output argument specificati/ns'{ IunAb:Len gthT}rE}é
& |oHwAb_PwmPeriodType

=] |oHwAb_ValueType

|uint16(1),uints(1)

Sample time (-1 for inherited):

=

[] Execute function call asynchronously

J- oK Cancel Help Apply

Tl Alias ﬁ}p g
il AliasType
Tl AliasType

23
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Round-trip workflow between MATLAB and mobilgene C studio

= Input SWC model using loHWAD services

Convert ADC value to ON/OFF

/'

callar Value y pil SF_HW_Input . LefiTunSignal Sw
1 P AnalnDirLength RP_Al_LeftTum Si-gnaIL_arr' p_ReadDiract()
Analog input ERR
callar Value y pil SF_HW_Input . RighiTumSignalSw
1 I AnalnDirLength HF‘_AI_F{i-;htTumSignaII__amp_FteadElirec:l;:|
Analog input =RR[—+—]
caller
RP_DI_HazardSw_ReadDirect() Lewval b‘ S5F_HW_Input. HazardSw
Digital input
_r.'. P MipL H s
How to get signhals from CAN message?
SIS0t HETMOZ FHAS HIZ2 R XA L MEHEEN et X 258 2sLUICH 24



Round-trip workflow between MATLAB and mobilgene C studio

= To get signals from CAN message, import the arxml file including DBC

Information from mobilgene

Import: DBC, LDF, FIBEX, RDB...

You can drop a file on the label "Import .." to !

351 Import DBC
% |mport LDF

R |mport FIBEX 2.x for FlexRay

&£ |mport FIBEX 4.x for Ethernet

S Import RDB{XLSX) for Gateway(Beta)

= Import Ethernet DB(XLSX)(Beta)

1
i,

Import SWCD ARXML files

ECU Project Specific

. ECU Software Compenents Mapping

M
MO
>
rr

SHASI-II0te] 3222 ALt 27X A & MStE S0 Tt

w = Configuration
= Definition
= ECU
w [= System

= Bswmd
= Composition
= DataTypes
= DBImport
= Swed_App
= Swecd_Bsw
= Transformer

82 255 25Ut

E B1_HS_CAN.arxml

v B DBCImport [ARFackage]

B8 CANTP [ARPackage]

B8 CLUSTERS [ARPackage]

B COMPUMETHODS [ARPackage]
B8 ECUINSTANCES [ARPackage]

FRAMES [ARPackage]
B INTERFACES [ARPackage] |
IPDUGROUPS [ARPaCKage)

B ISIGNALGROUPS [ARPackage]

B3 ISIGMALS [ARPackage]

B8 ImplementationDataTypes_B1_HS_CAM
8 PDUS [ARPackage]

B SWCComposition [ARFackage]

B SYSSIGMALGROUPS [ARPackage]

B SYSSIGMALS [ARPackage]

B8 UMITS_B1_HS_CAN [ARFackage]

MATLAB BXPPO

[ARPa
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Round-trip workflow between MATLAB and mobilgene C studio

=  Some additional works should be done before importing the arxml file

- When we import E eiHscanzmml gs the same way as loHwAD,

")

ar=arxml .importer ({'BEl HS CAN.arxml', "AUTCSAR DataTypes.arxml'l})

Gets error
Ctrl+F
<TRANSFER-PROPERTY xsi:nil="true" /» _~ Find [<TRANSFERPROPEF8/8|( <[> ] as s =2 T x
D:401. DFH\2024d\Mahtworks EXPC 2024%\SampleM RED|ECE| ||~F‘t'3ﬂ|ﬁ“3IE || Replace Al
. <FRAGMENT xzi:nil="true" /» , v Find [<FRAGMENTxsini=t18/8x|[ <[> ] as &0 = W x
Replace| ||'Replace~| Replace All
[ line: 106757, col:55 ]: '"®x=si:nil' specified for non-nillable element 'TRANSFER-PROPERTY'

Alvz2o24 A\ Mahtworks, EXPO 2024\ SampleMgde]l TwurnSignallampharzxmliBl HS CAN.arxml:l106757

y D:\01. 1t . . .
- Itdoesn’t matter updating the arxml file since we will finally use the original

. [ line: 106797, col:5 value '' not in enumeration
arxml f||e D:%01. WHINz2o024'd\Mahtworks EXPO 2024\ SampleModel TurnSignallampiarxml‘Bl HS CAN.arxml:1067957

USR0S FEXACZ AAItS] BIE R AIH S X MEtEE0 et ¥

JA
H
]
i
nt
)3
-
Q

MATLAB BXPPO
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Round-trip workflow between MATLAB and mobilgene C studio

= Import the sender-receiver interface regarding to DBC by using API

updateAUTOSARProperties (ar, "Input', "Category ', { 'SenderBeceiverInterface'})

{all AUTOSAR Update Regort - 0o %
. [T 1] . .
AUTOSAR Update Report for Input ALUTOSAR Dictiona . |f'||:|'L.|t
' = e . ¥ ma 5-R Interfaces
Thes repor? details: the upSates apphed o Semuleni moos! Inpet besed on Gferences beterssn Ta impored anmi and e Eming AUTOSAR confguraton EHE Srif_HW_Input_TSL
Contaimgd in e model. A backup of i orginal moded fas Desn Saved 10 Inpol_backug_ 3 (COMORE Models] T rapor sl recmmiends manual mods
EHE Srif CAM_Input_TSL
Simulink EHE B1_HS CAM_
EHE B
Automatlc Model Changes B1_HS_CANL
EHE B1_HE CAM_,
Automatic Workspace Changes
EHE B1_HE CAM_,
it dl s Sl
EHE B1_HE_CAMN_
Requi I I Ch
equired Manual Model Changes EHE B1_HE_CAMN_
Opticnal Manual Workspace Changes EHE B HS CAM
AUTOSAR EHE B1_HE_CAMN_
EHE B
Automatic AUTOSAR Element Changes B1_HS_CAN_
Added Package DECITGENTERFACES EH] B1_HE_CAM_
Added SenderFe '.("uj’"' rfarface (DECImpulNTERF: . E_m EI_HS_CAN_
e S e e TIRC e Smnaesane 3ty D A TR
FHE B HT Ak
oK Eep
SUASX-II0te BEXAICZ AL HIZRAAHL L HEHHEN (et 8 258 25U 27



MATLAB BXPPO

Round-trip workflow between MATLAB and mobilgene C studio

= Define the SimulinkBus data type for S-R interface in Simulink Data Dictionary
(developing automation MATLAB script is recommended)

B = s1HscaN

= Add In Bus Element and set it's properties for mapping to Receiver Port

ﬁj Properties of input port: RP_B1_HS_CAM o

¥ LA Input
|E| ReceiverPorts

Attributes of 'RP_B1_HS_CAN_

‘ [®] RP_B1_HS CAN, B1_HS_CAN_

|4 SenderPorts

@ us: B1_HS_CAN

usS VIFtUalty. | Innert

ata mode: inherit
RP_B1_HS CAN_ e i
Unit
Complexity
Minimum
Maximum
ion

—IN. SP_CAN_Input. HazardCmd

Close

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH
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Round-trip workflow between MATLAB and mobilgene C studio

= Final input SWC model

calbar Value U ¥ i) SP_HW_Input . LefiTurnSignalSw
1 # AnalnDirLength RP_Al_LefiTumSignalLamp_ReadDirect{) —
ERR —#—]
caller Value B E' SP_HW Input . RightTumSignal Sw
- AnalnDirLength RP_Al_RigmTumSignalLamp_ReadDirect() —_—
ERR —m—]
calber
RP_DI_HazardSw_ReadDirect() Laval ) SP_HW _Input . HazardSw
RF_B1_HS_CAN » i) SP_CAN_Input . HazardCme

« The CAN message is read every step in this case, but reading communication
messages will be implemented as DataReceivedEvent and
DataReceiveErrorEvent(for timeout) in real applications

= 2= LICH

i

Ne StASRII0te] E2M22 ALt HIZFAIAHSE R MBEEN et BH 25
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Round-trip workflow between MATLAB and mobilgene C studio

= Output SWC model

RP_HW_Cutput . FLTumSignalLamp @

caller
RP_DO_FLTurnSignalLamp_WriteDirect()

RP_HW_Output . FRTumSignalLamp @

caller
RP_DO_FRTurnSignalLamp_WriteDirect()

RP_HW_Output . RLTurnSignalLamp @

caller
RP_PO_RLTurnSignalLamp_SetDutyCycle()

ERRF—»—]

RP_HW_Output. RRTumnSignalLamp @

SIS A-II0te] 22 A Aretel 8l 2 = XA

M
MO
>
rr

caller
RPF_PO_RRTumnSignalLamp_SetDutyCycle()

ERR

P Level
P Level
80
=0 i u ¥ B Duty
; a
0
80
>0 > ¥ | Duty
; 0
0
of A HEHEN et HE £S5 ¢5LIT
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Round-trip workflow between MATLAB and mobilgene C studio

- Ifa SWC use server call point, the timeout value is set to 1us by default in

MATLAB

= mobilgene SWP 4.0.3 does not support non-zero timeout value

<SYNCHROMNOUS-SERVER-CALL-POINT WID="7bc36782-588C-53ab-1e5t-c2a891cdbsat"»
<SHORT-HAME>»SC_RP_AI LeftTurnSignalLamp ReadDirect</SHORT-HAME>
<OPERATICN-IREF»
<COMTEXT-R-PORT-REF DEST="R-PORT-PROTOTYPE">»/Components/Input/RP_AT Le
<TARGET-REQUIRED-OPERATION-REF DEST="CLIENT-SERVER-OPERATION"»/SvC_ICH
</OPERATION-IREF>
<TIMEQUT =</ TIMEOUT »
</ SYNCHROMOUS-SERVER-CALL-POINT >

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH



| MATLAB BXPPO

Round-trip workflow between MATLAB and mobilgene C studio

= NvM SWC uses C-S interface from BSW NvM service block

= If you add NvMServiceCaller block in your model, C-S interface regarding to
NvM will be created in AUTOSAR Dictionary

v ma -5 Interfaces

Write Block Ny A min

p. Err [ NyMMirror
NvMMotifyinitBlock

NvMM otify) obFinished
NvMServiceCaller NvMEenvice

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 32
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Round-trip workflow between MATLAB and mobilgene C studio

= Differences of AUTOSAR schema between MATLAB and mobilgene

MATLAB BXPPO

MATLAB

mobilgene SWP 4.0.3

Generate XML file for schema version: [R21-11

Maximum SHORT-MAME length: (128
Use AUTOSAR compiler abstractior

Support root-level matrix /O using «

Argument of

Argument of

Argument of Argument of

JETEN WriteBlock JobFinished WriteBlock JobFinished
41 \
ﬁ e SrcPtr Serviceld
;'f9-1 \\ [ ]\ Source Serviceld
R20-1 SrcPtr BlockRequest
=Rt d

* Same with mobilgene SWP 4.4.0

= Importing C-S interface from [ swed_gsw_nvmanml - without configuring the schema
version option

A

rr

SIS0 3222 HALte] HIZFAA S R MBEEN et BH 25
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MATLAB BXPPO

Round-trip workflow between MATLAB and mobilgene C studio

- Remove the Data Store Memory block in TurnSignalLamp SWC
- Define the global variable N(Ram Block) in .sldd as Simulnk.Signal data type

\\ B (N

1 } ) Input_HW_LefiTumSignalSw Qutpat_HW_FLTumSignalLamg w1 J Eimulink.Signal: M
Input_HW_LeftTurnSignal Sw Output HW_FLTurnSignalLamp imulink.Sig )
Dasign Code Generation
2 ) B Input_HW_RighiTurnSignalSw Output HW_FRTumnSignalLamg s 2 ) Storage class! | ExporiToFils
Input_HW_RightTurmSignalSw Output_ HW_FRTumSignalLamp
Custom aftributes
HeaderFila: App_Exam.h
= } # Input_HW_HazardSw Qutput HW_RLTumSignalLamg i J \
Input_ HW HazardSw Dutput_ HW_RLTumSignallLamp DefinitionFile: |N-.n'”\5"u'qrc c
\
- I
> TR T T Container Details - NvMUserIncludeFiles
Input_CAM_Hazard Crnd Cutput_HW
TumSignalLamp Short Mame*: (5] |N1.-'MU5,ErIncIudEFiles \

h |
User Include File*: |Dem_Ram.h. Mem_Integration.h, App_Exam.h

NeBss esl ) 34
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MATLAB BXPPO

M
MO
rr

Round-trip workflow between MATLAB and mobilgene C studio

Use Function Caller block instead of NvMServiceCaller

— caller
N » Source  WriteBlock() ERR

NVIVIoErvice.aller

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 35
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Round-trip workflow between MATLAB and mobilgene C studio

« NvM SWC calls WriteBlock when it receives a specific eventual CAN message

= Writing can be done only if the status of the flag variable JobF in the
JobFinished function is OK

= We will skip the developing progress of the NvM SWC

......................... :
RE_Myid i
¢ !
functioni} RE_MvM_JobFinished|{Serviceld, JobResult)
— ¥ : globa
DataReceivedEvent OperationinvokedEvent

36
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MATLAB BXPPO

Round-trip workflow between MATLAB and mobilgene C studio

= Only asynchronous server call point is generated for NvM service component
iIn MATLAB

= mobilgene SWP 4.0.3 does not support asynchronous server call point
= Replace ASYNCH to SYNCH by using fileread, strrep MATLAB APIs

<SERVER-CALL-POINTS>
{IEﬂKH?DNDHS-SEHUE%-CHLL-jﬂZH' WID="e573f1c9-638C-527a-bacl-becdetab@lsc" »
CSHORT -MAME»SC_RP_NvMService_WriteBlock</SHORT-NAME>
<OPERATION-IREF »
<CONTEXT-R-PORT-REF DEST="R-PORT-PRCTOTYPE">/Components/NvM/RP_NvMService

<TARGET -REQUIRED-OPERATION-REF DEST="CLIENT-SERVER-OPERATION">/Sve_NvM/Nv
</OPERATION-IREF>
<TIMEQUT»1c/ TIMEQOUT> » Set to zero

{fIS?HCH?DNGHS-EEHUE?-C#LL-FG:ET}
</SERVER-CALL-POINTS>

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH



Round-trip workflow between MATLAB and mobilgene

= Final AUTOSAR SW architecture model

C studio

MATLAB BXPPO

AUT = SAR
Input C TurnSignalLamp a Output
= Input > < TumSignallamp > < Output =
SP_HW_input - F RP_HW_TSL
B RP_Bi_HS_CAN, | ’ SP_HW_TSL b F RP_HW_Odtput
SP CAN_Input b RP_CAN TSL )
NvM_SWC 2
< Nv_SWEC >

b RF_B1_HS_CAN,

M

H0
x
rr
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Round-trip workflow between MATLAB and mobilgene C studio

- Change native declaration SwBaseTypes because mobilgene can import only
Platform Type

4+ Overview

General Information

E This meta-class represents 2 base type used within ECU software,
Export 5w Base Type
- Short Name+: 4 |uint8 Edit

" % Configure XN
Configure AUTC  Data Definitions

Category: I= | FIXED_LENGTH W
] é‘:} Generate Cod _ .
== Export Architect Base Type Size: = |8 Convert...
Base Type Encoding: B= | NOME - Unsigned Integer W
Mative Declaration: I |uint8 > unS|qned char
Flatform —
[ Platform Specific
Mem Alignment: IE Convert...

Byte Order: =

SIS0t 22 AArete] HIZFAA S R MBEEN et BH 258 25LICH
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Round-trip workflow between MATLAB and mobilgene C studio

[ I TP PR LR o]

(= Build

= Generate code and ARXML <65 oot

= ECU
~ = System

= Copy arxml files and source files to mobilgene project G Bowme

= Coemposition

[= DataTypes
= DBImport
stub = Swed_App
H Docas
—— | AUTOSAR_DataTypes fﬂ“&a Swod,Bam \
IB | B1_H5_CAN Input_autosar_rtw [ Input_compeonent.arxml
Input component E MNvM_SWC_compenent.arxml
Export e - P _ MV _SWC_autosar_riw 42 Output_component.anml
- - Input_implementation Output_autosar_riw & System_TurnsignalLamp_compesition.anm|
) ; | MvM_SWC_component slprj g2 System_TurnsignalLamp_datatype.arsml
= E@ Configure XML Options B NYM SWE imol tati . g2 Systemn_TurnsignalLamp_interface.arxml
_ Configure AUTOSAR XML Options | - VML -Implementation Turnsignallamp_autosar_rtw \ g2 TurnsignalLamp_component.arxml )
| Mvl_SWC_timing
- Generate Code and ARXML |- | Cutput_compenent g B;}Egub
= Export Architecture Mode | Output_implementation @4 FBL
| Swed_Bsw_NvM (& Generated
(= References
| chd_IDHwAb - Eb Static_Code
| Systern_TurnsignalLamp_composition (= Integration_Code
) &= Medules
| Systemn_TurnsignalLamp_datatype v (= Reference Code
| Systern_TurnsignalLamp_interface v [ exam
. - [= Input_autosar_rtw
| Systermn_TurnsignalLamp_timing (= NvM_SWC_autosar rtw
| TurnSignalLamp_component (= Output_autosar_rtw
| TurnSignalLamp_implementation & slpy
= TurnSignalLamp_autosar_rtw
[= inc
Ji=> SIC
= rdk lnn 40

I
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Integration SW in mobilgene

= Add the composition generated from MATLAB into CSWC_RootComposition

# Components and Ports

Components g X &7
Component Type

£ App_Lin aﬁkpp_Lin [/ApplicationSwComponentTypes/App_Lin] (fe_gn7_pdc_as...

v g Systern_TurnsignalLamp_composition.arxml 8 swc_appMode £ swc_appMode [/AppMode/ApplicationSwComponentTypes/SWC_..
w2 AUTOSAR 8 swC_DiagnosticMonitor | SWC_DiagnosticMonitor [/AppSwComponent_Dem/SwComponent...

~ f Components [ARPackage] ' SWC_Diagnosticservice E SWC_Diagnosticservice [fAppSwComponent_Domy/SwComponentT...

#4 system_TurnsignalLamp [C :n*::::i‘.i:l:;:\-> 8 swc_wdghTest £ swc_wdgMTest [/App_WdgM/SWC_WdgMTest] (/e_gn7_pdc_asr s..

~ 8 System_TurnsignalLamp H System_TurnsignalLamp [/Compenents/System_TurnsignalLamp] (/...

' Input E Input [/Components/Input] (/e_gn7_pdc_asr swp R230223_dev r2/...

' My _SWC E MyM_SWC [/Components/NvM_SWC] (/e_gn7_pdc_asr_swp_R2302...

' Cutput E Cutput [/Components/Cutput] (fe_gn7_pdc_asr_swp_R230223_dev_..

8 TurnsignalLamp £ TumsignalLamp [/Components/TurnSignalLamp] (/e_gn7_pdc_asr s...

SIS RII0tS] HEXAOR AR HILSXIHSE L MEHS0 M2t 8 255 graLICh 41



Integration SW in mobilgene

= Just proceed with the mobilgene development process

4 Overview

General Information
This represents the ancher poi
Ecuc Value Collection

Short Marme*: 4 ‘

Ecu Extract

Software Composition: {5

Overview of Modules

ol
L2
Pn
O
pall

t-o1otel &

’ B8 service and I/O

Automatic Connection

» Service, Ecu Abstraction, CDD Components

Contents

> {8 Dualm

> B Ecum
v B oHwAb

[ R_loHwAbGptLogical_GptTest Cbk

w b P_AI_LeftTurnSignalLlamp

[«] RP_AI_LeftTurnSignalLamp

~ B P_Al_RightTurnSignalLamp
= R

Context Component

8 1oHwab
8 1oHwab
- Input

B oHwab

Port Interface

O [oHwAb_If Gpt [/Sve_loHwAb/...
B loHwAb_If_AnalnDir [/Svc_loH...
B loHwAb_If_AnalnDir [/Svc_loH...
B loHwAb_If_AnalnDir [/Svc_loH...

w0 Build Finished. @ errors,

[« RI
v ] P_DOU_roiunsignaiamp

[«] RP_DO_FLTurnSignalLamp

~ [F P_DC_FRTrunSignalLlamp

[« RP_DO_FRTurnSignalLamp

Wl UPWAL
# output
8 1oHwAb
- Output

[ P_loHwaAbAnaloginputDirectLogical_Battery\vi # oHwab
[ P_loHwAbAnaloginputDirectlogical_Batteryv: 8 1oHwAb
[ P_loHwAbAnaloginputDirectLogical_Batteryv: 8 1oHwAb
[»] P_loHwAbDigitalDirectLogical_B1_HS_CAN_R - loHwAbD
[ P_loHwAbDigitalDirectLogical LOCAL CAM_R - loHwAD

™ P_loHwAbGptLogical_GptTest 8 oHwab
™ P_loHwAblcuLogical_SAMPLE B oHwab
[ P_loHwAbPwmLogical_SAMPLE .IonAb
» [ P_PO_RLTurnSignalLamp .IonAb
> ] P_PO_RRTurnSignalLamp B8 oHwab

> B v
8 0s_Master

> il wdgm

P UFTWAL_HI_LIYLAT [ SVL_IUM...
B [oHwAb_If_DigDir [/5ve_loHw...
B loHwAb_If_DigDir [/5ve_loHw...
B loHwAb_If_DigDir [/Sve_loHw...
B loHwAb_If_AnalnDir [/Svc_loH...
B oHwAb_If_AnalnDir [/Svc_loH...
B loHwAb_If_AnalnDir [/Svc_loH...
B loHwAb_If_DigDir [/Sve_loHw...
B IoHwAb_If_DigDir [/5ve_loHw...
B loHwAb_If Gpt [/Sve_loHwAb/ ...
B loHwAb_If Icu [/Sve_loHwAb/...
B loHwAb_If Pwm [/Svc_loHwAb..
B loHwAbL_If_Pwm [/Svc_loHwAb. ..
B [oHwAb_If_Pwm [/Sve_loHwAD...

Component Type

[® 1oHwaAb [/Sve_loHwADb/EcuAbs. ..
[ 1oHwAb [/Sve_loHwAb/EcuAbs...
. Input [/Components/Input] (/e...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...

B warnings.

I IUFIWAL [/ SVL_ U WAL ELUAUS. .

£ output [/Components/Output]
[# 1oHwAb [/5ve_loHwAb/EcuAbs.
. Cutput [/Compenents/Cutput]

[ 1oHwAb [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/5ve_loHwAb/EcuAbs...
[ ioHwab [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/5ve_loHwAb/EcuAbs...
[ ioHwab [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...
[ 1oHwAb [/Sve_loHwAb/EcuAbs...

L=

Ct

H

H
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]o

FEOA

Data

MATLAB BXPPO

42



MATLAB BXPPO

M

H0

rr

Integration SW in mobilgene

Init Event for initialization function is not supported in mobilgene SWP 4.0.3

- Refer to the mobilgene FAQ to call initialization function of each application

m [Rte][R40] SAG

s Raxree | Q initialize | o)

Inication

= [Rte][R4X

® [Rte][R4X] Explicit/Implicit InterRunnableVariables
/* Model initialize functicm */
void MwM_SWC_Init({veid)
i
f* start for Datastorememory
JobF = 1U;

generated from:

/* start for DatastoreMemory '¢56»/Data Store Read® =/
M= 1.8F;

¥

generated from:

- l[r‘KLEJ[H-’-I-UJ INILGNLE AIVY LADRPIIILAUUN) Tunname 'S5 o EIJ

» [Rte][R40] Internal Trigger AHS 4 HH 7to|=

- TN~ ANT Lt mam mediblmm T limimd Cmememe AT HEEH

SHASI-II0te] 3222 ALt 27X A & MStE S0 Tt

EH
=

'¢51>»/Data Store Readl" =/

9.2.1.1 Application %£7|2% % 3 2%

BSW 2 £7|917t &%E(Rte_Start TX| 2AZ)E|H SWP 2 AppMode_lnitCompleted() 8 §° Application

of ¥ud.

Application 9 £7|27} 2% FL AppMode_lnitCompleted() %A £7|2tE £W(App_Init())E % 2UCH
AppMode_InitCompleted()s FG1 Task 20 H& 24299 TaskfM £YE7| HESY FG1 o4 &

Evaents

Add Event Delete Event

Event Type

InitEvent o
TimingEvent
DataReceivedEvent

ModeSwit chEvent

OEeraticnlnvuked Event

Event_Mwvh_SWC_Init

Event Mame

DataReceiveErrorEvent
ExternalTriggerCecurredEvent

olg §A Y 2% §° FUE 4YOEE I ¥ 4 A

AppMode_EcuModeSwitched() 8 S0 Application of| AJEj H&E

Fud.
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Useful modeling techniques

= Conditional RteRead/Write calls for general bus element data type

RP_B1_HS CAN_ Message A . Signal Ad{ vold example_step(void) —»@) SP_CAN_Input . Signal_A
3 1
uints tmpRead;
uints tmpRead_a,
4 (woid}Rte Read RP_E1_HS (AN Message B_Signal C({&TmpRead_a};
9 (woid)}Rte Read RP_E1_HS CAN Message A Signal A(&TmpRead);
10 (woid}Rte_Write SP_CaM_Input_Signal_ A{tmpRead);
11 (void}Rte Write SP_CaN_Input_sSignal C{tmpRead_@);

—»@) SP_CAN_Input . Signal_C

RP_B1_HS CAN_Message B .Signal C {

HAFS X101 HEXACR HAISS HLUSKHS L REHEN et EE 852 25LICH 44
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Useful modeling techniques

= Conditional RteRead/Write calls for general bus element data type

static uints ConditionFlag;

void example_step(wvoid)

RP_B1_HS_CAN_Message A . Signal A. =K1

o
(global) 10 =
ConditionFlag »
12
RP_B1_HS CAN_Message B.Signal C.
13

M
MO
>
rr
o

—»@ SP_CAN_Input. Signal_A

uintg tmpread;
uints tmpRead 8,
(woid)Rte_Read RP_B1_HS_CAN_Message_A_Signal_ aA(&tmpRead);
if {ConditionFlag > @) {

ivold)Rte_Read RP_B1_HS_CAN_Message_B_Signal_C{&tmpRead_e);

{void)Rte_wWrite sP_CaN_Input_sSignal_C(tmpRead _8);
¥

— @) SP_CAN_Input . Signal_C

(woid)Rte_Write_sP_CaW_Input_Signal_a{tmpRead),

HAFS X101 HEXACR HAISS HLUSKHS L REHEN et EE 852 25LICH 45
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Useful modeling techniques

= Conditional RteRead/Write calls for general bus element data type

static uints cConditionFlag;
vold example_step(woid)
RP_B1_HS_CAN_Message A.Signal Al - _ { —» @ SP_CAN_Input. Signal_A
uintg rtb_Merge;
uints tmpRead;

8 {woid)}Rte_Read RP_B1_HS CAM_Message_a Signal_a(&impRead);
(global) 10 = if {conditionFlag > @) {
SO onF A 11 {wold}Rte_Read RP_B1_HS_CAN_Message_B_Signal_C(&rtb_mMerge);
= } else {
13 rtb_Merge = SU,
RP_B1_HS CAN_Message B.Signal C.— h :|_|—>.SF’ CAN_Input . Signal_C

16 {wold)Rte_Write_sP_cCaM_Input_signal_aA{tmpRead);

17 {woid)}Rte_Write_sP_cCaN_Input_signal_C{rtb_Merge);

h

¥
5 |
1
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Useful modeling techniques

- Conditional RteRead/Write calls for bus element data type struct

Properties of input port: RP_B1_HS_CAMN_E2E_Message_C x

Select a bus, signal, or message from the input port. If the input port receives a bus, select an element of
the bus or the top-level bus.

Port name: | RP_B1_HS_CAM_E2E Message C Port number: | 2 Set color ~
= B1_HS5 CAMN_E2ZE_Message C _
Code Mappings — Compeonent Interfe |F|Iter. : ® x
Bus elements
B ¥ RP_B1_HS_CAN_EZ2E Message_C (dt Bus: B1_HS_CAN_E2E_Message_C, dims: 1) g -

Functions Inports Cutports

E o Mame DataType /m- ity ¥ Struct_Signal_E (dt: Bus: struci_type_example, nonvirtual, ...) gz \ L Filter

al st_signal_a (dt uint8, dims: [1], Fized, real) |
Bus virtuality :[inherit

n

i
[a]
Iy

v @ BP_B1_HS_CAl RP—B?—HS—CAN—EEE—ME%E@E—C 'Stmm—Signal—E . > st_signal b (dt uintd, dims: [1], Fixed, real) >
® Signal A | |I:J':p|ICItHEEEIVE st_signal ¢ (dt: uinid, dims: [1], Fixed, real) g "
[ ® RP_B1_HS_CAN_EZ2E_Message_C ]
® Struct Signal £ | Tystiriey-Simulink Riis datz Bus virtuality : nonvirtual v

Help

a7
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Useful modeling techniques

- Conditional RteRead/Write calls for bus element data type struct

vold example step{woid)
RP_B1_HS_CAN_Message_A.Signal Af - — I ——»@ SP_CAN_Input. Signal_A
struct_type_example rtb_TmpsignallonversicnatrRP_B1
uints tmpRead;

2 {woid)Rte_Read RP_B1_HS _CAN_Message_A_Signal_a(&tmpRead);
10 {voild)Rte_Read RP_B1_HS CAN_E2E Message C_Struct _Signal _E
11 (&rtb_TmpsignalConversicnatRP_B1_);
12 (void)Rte_Write_sP_ca_Input_signal_a(tmpRead); — > @ SP_CAN_Input . Signal_B
13 {woid)Rte_Write SP_CaM_Input_Signal B

FP_B1 H5 CAN_EZE Mes C . Struct Signal E . - .
essage ruct_Signal £ ¢ (rtb_TmpSignalConversicnathRP Bl .st_signal_b);

15 {woid)Rte_Write SP_CaM_Input_Signal C »@ SP_CAN Input . Signal_C
(rtb_TmpSignalConversicnathRP_B1 .st_signal_c),;

SIS0t 3222 HALS] 2= AAHS S MEHEEN et BH 258 25LICH 48
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Useful modeling techniques

- Conditional RteRead/Write calls for bus element data type struct

static vints conditionrlag;
vold example _Stepi{void)

RP B1 H5 CAN_Message A.Signal A ¢

»# SP_CAN_Input. Signal_A

struct_type_example rtb_TmpsSignalConversicnaAtrRF_Bl1_;
uint® tmpRead;

(global) L » =0 10 {void)Rte Read RP_B1_HS_CAN_Mestage A Signal a(&tmpRead);
ConditicnFlag
11 {vold)Rte_Read_RP_E1_HS_CAN_E2E_Message C_struct_sSignal_E
12 (&rtb_TmpsignalConversicnAtRP_B1 ) ;
13 = if {ccnditinnﬂag »2) { IP'SF* CAN_Input. Signal B
14 {wvoid}Rrte_write_SP_CAN_Input_Signal_B '
RP_B1_HS_CAN_E2E_Message C.Struct_Signal E.]Eu {rtb_TmpsignalConversionAtRP_B1_.st_signal b);
16 (wold)}Rte_wWrite_sP_CAN_Input_signal_C
17 {rtb_TmpsignalConversionatRP_B1_.st_signal_<); F‘SF* CAN_Input . Signal_C
¥
20 (void)}Rte wWrite SP_CaM_Input_signal_a{tmpRead);
ly
2 FZME 8UAsIII0te BEXMOZ AAS HIZS XA L MEHHSN Ot HE 255 25U 49
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Useful modeling techniques

- Conditional RteRead/Write calls for bus element data type struct

static uints conditionrlag;
vold example_MATLABFuncticonl{uint® rtu_u, uinte& *rity_vy)
S

8 *riy_y = rtu_u;
RP B1 HS CHN Ermrs ALKED B W ol &

- vold example_step{void)
(global) =K1 r
CaonditionFla

struct_type_example tmpRead_g;

uints tmpread;
uints tmpWrite;

uinte tmpWrite_so; :_example R
;

18 {wvold)Rte_Read_RP_B1_HS_CAN_Message_A_Signal_a(&tmpRead);
RP_B1_HS _CAN_E2E Messac 19 = if (conditionflag » @) {
{ 1 w0 {vold)Rte_Read_RP_B1_HS_CAM_EZE_Message_C_struct_Signal_E(&tmpRead_2);
Ed | example_MATLAEFunctionl{tmpRead_&.st_signal_b, &tmpWrite};
12 example MATLABFuncticni(tmpRead @.st signal c, &tmpWrite_@); >
3 {wvold)Rte_wWrite sSP_CAN_Input_Signal B{tmpurite); w
24

{wold)}Rte_Write_sSP_CAN_Input_signal_C{tmpuWrite_a); |

_example o

{wvold)Rte Write_sP_CAM_Input_Signal_A{tmpRead);

e
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Our use case

Functional SWC w Non-functional SWC

func_1 func_2 func_3 . Comm. HW /O Memory Diag. . NM

CDD

Peripheral_1

Peripheral_2

Peripheral_3

\____/
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Our use case

= Modeling application layer with AUTOSAR Blockset

CHXF

=
=}

X

- L]

CAN_1 Rx

= wa

Functional

Composition including Functional SWCs

MATLAB BXPPO

CAN_2 Rx

BII0tS] EEXACZ FHAIS] BIZ S XA & MEHH SN [et 8

MILs verification completed
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Our use case

SR

=
=}

X

1) Development of AUTOSAR

architecture(_partjally automated)

\ 4

6) Service I/O mapping

-

) 3
“¥s
3
i
|
)
:

| TR

0
rr T
0 O

'
i

2) Generate code and arxml

Export

l. =y Configure XML Options r
| O conrgure AUTOSAR XML Options |

p Generate Code and ARXML |

=i Export Architecture Mode

3) Run scripts for mobilgene integration

TR - e X
S0 deks Langth | LAV LY (e
witlie 1row i), faleer Tiimey

o

7) BSW Configuration(Os, Rte etc.)

i T
Sttt leCrpet DVl 05 AH G, Vom

cr Stum Compon Rvae Bty Opwcaton fwet
G entensw B D vtcon b y
A 54 Cowaupins. B Q 4 ommmip ey ul
LTSS | 8 % tyom AN e
LTSS S—— - e
¢ N TN Ceromengie Bl O . 8 % o w e
A TN Speiacnangts. [l Cobame. 8 6 Soteiuonng u &

5) ECU extract and harmonize

8 :cu software Components Mapping

&® Generate ECU Configuration

4) Copy generated files to mobilgene

. : LE. o
> (= NETWORK

» B NVM
, (= SYSTEMS

BOIOtS] 2 Z ARt HIZ2R XA & MEHEE

4

S
]

8) Build the mobilgene project

1 Build (Build)

iy Bl ¢ A B

&

> [} PDC_ArchitectureModel_composition.anxm
[#¥ PDC_ArchitectureModel_datatype arxml
[ PDC_ArchitectureModel_interface arxml

9) Download .elf image to MCU

v

MATLAB BXPPO
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MATLAB BXPPO

Our use case

= Testing the SW in HILs and in vehicle level and developing new/updated
functions or features

= Planning to do the same works with mobilgene SWP 4.4.0

o
ool
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