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Requirements and architecture of the workflow demonstrator

Requirements

e What shall the software do?

1. Output & state handling 5. Storage
— The software shall output an increasing counter if it is in state — The software must have the possibility to read ROM values.
RUN. — The software must have the possibility to write to NvM during
— The software shall reset if it is switched to state Reset. runtime.
2. Input — The software must write to non-volatile-memory during soft reset
(write-all).

— The software shall use keyboard inputs for controlling.
6. Startup

— The software shall use the AUTOSAR way of startup.

— Only chosen characters and numbers must be used.

— Prevent long key presses for multiple controlling.
— The software must read the last stored entry from non-volatile

3. Error handling memory during startup.

— It shall be possible to detect errors during development. — The software components must change the state machine from
4. Reset Init->Run.
— Must be possible to do a soft reset.

— Must be possible to do a hard reset.
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Tool requirements of the workflow demonstrator

Versions

Dassault AUTOSAR Builder version
* Version 2021x

EB tresos Studio version

* Version 28.1.0

EB tresos AutoCore Generic version

* Version 8.8.3
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Disclaimer

This published tool workflow corresponds to best
practice and might not be the unique way to use the
tools.



Project architecture
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Create new EB tresos Studio project

1. Start EB tresos Studio
— Run "“Start_Tresos_new.bat" and click
Start

2. Create Project
— Open the "Workflows" tab "Window—>Show view—>Workflows".
— Follow the "Create your project" instructions:
1. Create new project (from Template)

2. Inthe text box "Select root directory", browse to the project template
folder basicTemplate.

Hint: This folder is located in the EB tresos AutoCore derivative-specific
subdirectory in your EB tresos Studio installation.

3. Select the check box "Copy projects into workspace" (Otherwise you
will modify the template itself).

4. Click Finish.
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Create new project (from Template)

8 1mport O *
Import Projects
Select a directory to search for existing Eclipse projects. @J
(®) Select root directory: | CAEB\eb_tresos_demo\tools\tresos\templates ~ | Browse...
(O Select archive file: Browse...
Projects:
basicTemplate (C:\EB\eb_tresos_demo'\tools\tresos\templatest\ AutoCore)8.8.2-WIN32X 8¢ Select All
Deselect All
Refresh
£ >
Options
[]5earch for nested projects
Copy projects into workspace
[JHide projects that already exist in the workspace
Working sets
[] Add project to working sets New...
Working sets: Select...
® Cancel




Rename, load & modules

1. Rename

— Mark the project in the "Project Exlorer" and press F2 (right-click = rename)

— Rename your project to "MyDemo_AB_Tresos".

2. Load
— Double-click the project in the "Project Explorer".
3. Modules

— The Basic Template contains several plugins that are necessary for creating
our project:

Base: Standard header file for EB treosos AutoCore

EcuM: Mode management (without OS support)

BswM: Mode management (with OS support)

Det: Development Error Tracer

MemMap: Map code and data to specific memory sections
OS: Operating System

RTE: Runtime Environment (Application = Basis Software Abstraction)
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PD Project Explorer 23

v B MyDemo_AB_Tresos
w o ECU (WINDOWS, WIN32X26)

@ Atomics (V1.0.13 AS40.3)
@ Bose (V5.0.30 AS4.0.3)
@ BswM (V1.15.5, AS4.0.3)
@ Compiler (V1.0.6, AS40.3)
@ Dem (V6.4.0, AS4.0.3)
@ Det (V6.5.5, AS4.0.3)
@ EcuM (V5.15.6, A54.0.3)
@ Make (V4.0.26, AS4.0.3)
@ Mcu (V4.0.3, AS4.0.3)
@ MemMap (V1.3.8, AS4.0.3)
@ Os (V6.0.302, AS4.0.3)
@ PbcfgM (V1.2.22, AS4.0.3)
@ Platforms (V4.0.0 AS4.0.3)
@ Rte (V6.4.11, AS4.0.3)

= config

= output

= source

= system

= util



EcuM and BswM background? o -

'/ STARTUP fSHUTDDWN-\ SLEEP AYE WAKEUP

“,

EcuM and BswM are responsible for: [S‘E{':P] [ S o ] seen | pf Wekme
i * v
1. Startup behavior of an ECU e (om=e] || (viimm)
2. State management of an ECU ' o
3. Shutdown behavior of an ECU Reeson )|
* EB tresos AutoCore provides the "flexible ECU management" variant of the [ Teon ] [ oo ]
EcuM module. [si.,.,] [ :;{0: ] Gw-:j
e This variant of EcuM module handles the early STARTUP phases, the late A Haska T L JU )
SHUTDOWN phases and the SLEEP phases.
* The whole OS scheduling is locked by the EcuM taking the OS resource

RES_SCHEDULER. e ol s
* All other phases and states are completely configurable and handled by the !
BswM module as depicted.

With OF, SchM support,
free configurable state

* The states of the BswM module are completely configurable and can be [ wan o5 suppon
adapted to system needs. [ win 05 suppest, bt sohecier losked

E] Without OS5 support

Important: On event RUN_TWO the RTE is started and the SWC can be initialized.

1 See AutoCore_Generic_Mode_Management_documentation.pdf for detailed information

© Elektrobit 2021 | Confidential information



Generate BSW & SWC description

1. Generate SWCD

— Run "Project = Build Project = generate _swcd"

— The output\generated\swcd folder contains all relevant basic software
description (*_Bswmd.arxml) files of the configured modules

2. Generate BSW

— Run "Project = Generate Project"

— The output\generated) folder contains all necessary files to build the project.

* src/include: Source and header files
* make: makefiles

 orti: ORTI stands for "OSEK Run Time Interface" and has been designed to
facilitate an interface between the internal operation of an OSEK operating
system and a debugger.

* templates: template code for BSW and SWC software

* xgen:variant handling
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File Edit Search Project Window Help RTE

mid

[T Project Explarer o

§ Generate All Projects - | i v 5 -

Verify Project — = g

v (8 MyDemo_ A % Generate Project

v o ECU (WII #=  Build Praject » MNG_PostfixAndMove
@ Atom Unattended Wizards : Ternplate_withPostRename
4 Base, . . contract
@y Est.('ﬂ.‘lS.i AS40.3) e i
% Compiler (V1.0.6, A54.0.3)
% Dem (V6.4.0, AS4.0.3) generate_asr32_swed
@ Det (V6.5.5, AS4.0.3) generate_asrd0_swed
@ EcuM (V5.15.6, AS4.0.3) generate_project_data
B Maoke (V4026 AS403) generate_swed
@ Mcu (V4.0.3, AS4.0.3) 1 e
@ MemMap (V1.2.8, A54.0.3) verify_ast32_swe
% Os (V6.0.302, AS4.0.3) werify_asrdl_swed
@ PbcfgM (v1.2.22, AS40.3) werify_swed
B Plotforms (V4.0.0, AS40.3)
@5 Rte (v6.4.11, AS4.0.3)

= config
v [= output

“ [ generated
w = swed

= Atomics Bswmd.areml
Base_Bswmd.amml
BswM_Bswmd.armeml
Dem_Bswmd.arml
Det_Bswmd.areml
EcuM_Bswind.arcml
=| Pbcfghd_Bswmd.ancml

v [ swodeshbeation
Dem_Bswmd.arml
= source
= system
= util
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EB tresos Studio workflow

Until now you have accomplished the following:

1. You created a project in EB tresos Studio which is based on a pre-configured template.

2. You generated the configuration-dependent source code for each BSW module which is part of
the project.

&%  Generate Project

The generated files are located in the folder [project]\output\generated.

3. You generated the basic software description files (* _bswmd.arxml).
generate_swcd

The generated files are located in the folder [project]\output\generated\swcd.

Note: The files are not required at this point of time but will become important when creating
our software component with AUTOSAR Builder.
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AUTOSAR Builder workflow

Create new AB project

1. Start AUTOSAR Builder
— Run "Start_AB.bat"

2. Create Project

— Click “File > New = AUTOSAR Project”

AB ab_workspace - Authoring Environment - AUTOSAR Builder 2021 - CAEB\eb_tresos_demo\workspaces!,

File | Edit Mavigate Search Project ASim Plug-let Tools

Mew Alt+5Shift+MN >
Open File... Mg
[} Open Projects from File System... =

Run  ABVariant Window Help
AUTOSAR Project
Simulation Environment

Project...

— Enter Project name: “MyDemo_AB_Tresos”

— Import existing EB tresos swcd folder (uncheck “Copy folder in project”)

* This will link to the tresos workspace instead of copying the files.

— Click Finish.
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Create new AUTOSAR project

AB MNew AUTOSAR Project

AUTOSAR Project
Create a new AUTOSAR project.

Project name: | MyDem o_AB_Tresosi

Use default location
CAEB\eb_tresos_demo\workspaces\ab_workspace\MyDemo_AB_Tresos

AUTOSAR Release options
@ Workspace default Release (AUTOSAR 00048)

() Alternate Release AUTOSAR 00048 (http://autosar.org/schema/r4.0)

Import User Library (Configurable in AUTOSAR Builder preferences)
Classic Platform
[] Impert ECU Configuration Parameters

[ Import Application Interfaces

[ Import Standard and Platform Types

Adaptive Platform

[ Impert Adaptive Standard Types
AUTOSAR Resources
(O Create empty project
(O) Create new file, named: default.ancml
() Import existing file:

Copy file in project

Browse...

Configure Workspace Settings...

Browse...

(®) Import existing folder: | CMEB\eb_tresos_demo'workspacesitresos_workspace\MyDemo_AB_Tresos\outputigenerated'swed

Browse...

[] Copy folder in project

@
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AUTOSAR Builder workflow

i L]

A

W 2 MyDemao_Al

v [ Commol

R EE - R R R

AR R IR N AR R R AR T
4

A
[E=] Software 22 | [ ECU f= Network g System |
3 EE e &&-mE T
_Tresos
s (3) Different validation rules,
utation Methods (1)

> 2 Com
w [ Type
> @
v 2B

[€)]
plementation Types (4)
se Types (2]

v B FIXED_LENGTH (11)

$3% boolean, NONE, 8bits, unsigned char from Base_Bswmd.ancm|
R floatd2, IEEETS4, 32bits, float from Base_Bswmid.amoml
S83 floatfd, |EEETS4, B4bits, double from Base Bswrnd.aneml

fie sint8, 2C, Bbits, signed char from Base Bswmd.anoml

835 sint16, 2C, 16bits, short from Base Bswrd.amml

S sint32, 2C, 32bits, int from Base Bswmd.aneml

$8% uint8, NONE, 8bits, unsigned char from Base_Bswmd.aneml

$8% uint16, NOME, 16bits, unsigned short from Base_Bswmd.anim|

v B voID(1)

» Ca Data Constraints (23)
» [ Data Definition Properties Elements (1)
(L] Port Interfaces
(.2 Atomic Components
|2 Implementations
[.24 Composite Compopents

& AB Explorer &2
i

v & MyDemo_AB_Tresos

v [ swed

f3% uint32, NOME, 32bits, unsigned int from Base_Bswmd.amml

B void, VOID, 32bits, void from Base_Bswmd.ancml
R woid, VOID, 32bits, void from Ba:e,Bsw.-‘ld.aD(ml

3 void, VOID, void from Base_Bswrnd.an

Linked basic software description

e.g EB tresos Studio

-

‘@R P i

Different project views

(see Window = Show view)

|k @EE =0

> Atemics_Bswmd.aneml
- [2] Base_Bswmd.aneml <

> BswiM_Bswmd.areml
Dem_Bswmd.arxml
Det_Bswmd.arcml
EcuM_Bswmd.ancml
Pbcfgh_Bswmd.arcml
Rte_Bswmd.arml

VoW W WY

& Plug-lets ) Console 53

Standard console

Scope

Generate report
Open in explorer
Custom Profile

Validate Adaptive Application
Validate All

Validate C Code

Validate Diagnostic Extract
Validate for ASim

Validate for BSW

Validate for DaVinci Developer
Validate for EB Tresos Studio
Validate for ECU Configuration
Validate for Rte

Validate Mappings

Validate Network

Validate Software

Validate Splitability

Validate SWCs

Preferences

>

E= AB Form 23

I
Main ARPackage:
Errors Short Name:
Variant Leng Mame:
Commeon Size Policy:
Advanced

Max Size (bits):

Requiréments

Encoding:

Important: Right-click on element gives element specif

Mem Alignment:
Byte Order:

AB Form to edit elements

Native Declaration:

et Sanse Type - boolean, NONE, 8bits, unsigned char

& /AUTOSAR_Platform/BaseTypes @ Base_Bswmd.arxml

boolean

FIXED_LEMNGTH
8
NONE

unsigned char

8

e | g%
m 7I=IE

Authoring Environment

ic context menu




Create new SWC

A8 Properties for swed

| Resource
Resource
AUTOSAR Builder Path: /MyDema_AB_Tresos/swed
Type: Linked Folder

% =AR Eprrer o] a Product Line Run/Debug Settings

1. Lock (read-only) EB tresos swcd folder « 2 MyDemo_AB_ Tresos
To make our life easier, we lock the swcd folder from our EB tresos

C:\EB\eb._tresos_demo\workspaces\tresos_wor
\output\generatedhswed

Resolved location: CAEB\eb_tresos_demolwerkspaces\tresos_wor

(v E.E cwed \swed

Last modified: June 15, 2021 at 1:13:09 PM

Atomics_Bswmd.anoml P
Workspace: Base_Bswmd.amml » [IRead-only
BswM_Bswmd.arml ggrc_hw:

Dem_Bswmd.areml
Det_Bswrnd.ancrml
Ecul_Bswmd.arcml
PbcfgM_Bswmd.areml
Rte_Bswrnd.arcml

Text file encoding
@®) Inherited from container (Cp1252)
O 0ther: | Cpl232

— Right-click on AB Explorer = swcd = Properties
— Check "Read-only"

— Hint: Do not lock files from EB tresos swcd folder called, because these files
are

: : @
configuration-dependent.
* XXX_swc_interface.arxml
. AB New AUTOSAR File a x
* XXX_swc_internal.arxml I .

Create 3 new AUTOSAR file.

Enter or select the parent folder:
[ MyDemo_AB_Tresos

iy o
0% MyDemo_AB_Tresos

2. Create new AUTOSAR File

- [0 MyDemo_AB_Tresos

— Right-click on Project (or AB Explorer)—>
new = AUTOSAR File.

— File name: SWC_CyclicCounter.arxml
— ARPackage: Demo

— The new file will be shown in the AB Explorer.

21 Commens (3]

[ Port Interfaces (2
(.2 Atomic Compor
[.2 Implementation
22 Compaosite Com

Mew

Go Into

AB Browsers
AB Tables

— Due to the following steps, the new file should be in the parent

folder MyDemo_AB_Tresos.
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» & ARPackage
AUTOSAR File

2 AUTOSAR Project

o | [% File

& AB Explorer 52 | €5 Product Line

W 8 MyDemo_AB_Tresos

[y swed
{la] SWC_CyelicCounter.areml;

File name: | SWC_CyclicCounter.arcml

Advanced > >

ARPackage creation
With an ARPackage

| Demol

@

Cancel



Create new SWC

3. Create new SWC

— Right-click on "Atomic Components".

New = Application Component Types ®

— Short Name: SWC_CyclicCounter

[_A Atomic Components

.2 Implemen
.2 Composit

Go Into

Mew

Instantiation Wizard

AB Browsers
AB Tables
AB Tools

Delete
Coek

— The ports can be added afterwards as well.

[EafSof.. 2 @ ECU = Net Sys.. = B

El AB Form 3

EE e | & g~ E ¥ M Swc Internal Behavior - SWC_CyclicCounter_IB

w g"_"} MyDemo_AB_Tresos
w [ Commons (3)
[z Computation Methods (1)
(2 Types (3)
D Data Definition Properties Elements (1)
|21 Port Interfaces
v @ Atomic Components (1)
“ i:l SWC_CyclicCounter [/Dema/] from SWC_
g SWC_CyclicCounter_|B
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1

Main
Errors
Variant
Common
Advanced

Requirements

Short Name: SWC_CyclicCounter_|B

Leng Mame:

File: 8] SWC_CyclicCounter.arml
Term. & Restart: E:!| (None)

Supports Multiple Instantiation: false

Runnables: Short Mame

Delete

Celn

EEREEECC

Application Component Types

Sensor Actuator Component Types
Service Component Types

Complex Device Driver Component Types
Parameter Component Types

ECU Abstraction Component Types
MNon-Volatile Block Component Types

B AUTOS

Create Application Component Types

(1) 1B Short Mame: Remove value to not create Internal Behavior

SDEXPERIENCE

Mew object
ARPackage: & /Demo @ SWC_CyclicCounter.arxml hd
Short Name: | SWC_CyclicCounter |
Long Name: | |
IB Shart Name: B SWC_CyclicCounter_IB I
Provided Ports: Marne Interface o0
Required Ports: MName Interface -
Provided Required Ports: Name Interface L]
® _OK Cancel



Validation example

1.

2. Validate Subtree, not entire project

3.

After creation we get some errors & warnings that we have to fix.

@ Qi A il vt o

Scope » Project
Generate report . Subtree
Selection

Open in explorer
Selection and Related

LN SRV

OR

+ §8 swc_Cycl

I swc.c
2 Implementatii
3 Composite Cc
mpleDemo_AB_

Go Into

4 New

8] Change Type of SWC
AB Browsers
AB Tables
AB Tools
AB Validation
Diagrams

Element to Replicate Ctrler

(4 RIE Generator - Contract Phase (requires RTEC license)

Validation is based on the validation rules currently used: @ ~

— Validation SWC

E\falidation 2 & Plug-lets

1 error, 1 warning, 0 infos

~
Description

v T COMM_40006 - Mandatery values (1 of 1items)

1. The "handleTerminationAndRestart” attribute of the SwelnternalBehavior "SWC_CyclicCounter_|B"

v T COMM_40017 - Naming Conventien (1 of 1items)

@ MNaming convention is not respected for element "SWC_CyclicCounter |B", expecting "SWC_CyclicCounter_IB_%n",

— Validation EB tresos Studio (EBT)

E\I’alidation 37 | & Plug-lets [ Console

1 error, 0 warnings, 0 infos

ﬂ SWC_CyclicCounter_IB

[ sWC_CyclicCounter_IB

-

Description 0
~ Tz EBT_40017 - No Swclmplementation for InternalBehavior (1 of 1 itemns)
@ EB Tresos Studio compatibility: No Swclmplementation found for SwelnternalBehavior "SWC_CyclicCounter_|B_0" .|

© Elektrobit 2021 | Confidential information

Advanced

Simulink

Requirements

> U5 Project
> 1k Related Objects

Ctrl+Shift+v

4 Selection

<% Subtree

Double-click guides you to the validation issue

1. Change Short name of Internal Behavior
SWC_CyclicCounter_IB = SWC_CyclicCounter _IB_0
2. Term. & Restart: NO-SUPPORT



SWC implementation

1. Add new SWC implementation

T o

Add Short Name: Impl_SWC_CyclicCounter

a o

Internal Behavior: SWC_CyclicCounter_IB_0
Add Code Descriptors: SRC

f.  Add Engineering Object: EngObj

— File Type: SWSRC

®

2. Add new ResourceConsumptions

Right-click "Implementations = new = SWC Implementation"

Important: Check the correct ARPackage: SWC_CyclicCounter.arxml

Sw Version:
Programming Language:
Code Generator:

Vendor ID:

Required RTE Vendor ID:

Compilers:

Resource Consumption:

I Per Instance Memory size:

Code Descriptors:

[ AUTOSAR Builder X
Create Swc Implementation 0
spexreneree
ARPackage: & /Demo @ SWC_CyclicCounter.arml ©
Short Name: Q [ Impl_sWC_CyclicCounter |
Long Name: [ |
Internal Behavior: [ SWC_CyclicCounter_|B_0 (/Demo/SWC_CyclicCounter) v

[100
+ AUTOSAR Builder X
c
Create Code Descriptor PN
[ + AUTOSAR Builder X
0
| Create Autosar Engineering Object
[ Short Name: | SRC
Short Name  Name Version Ver Long Name: soeERECE
File ) SWE_CyelicCounteram| SMertLabel [ EngOb; |
Category: Eile; | | =
ResourceConsumption [/Demo/Impl_SWC_Cycl Descriptors: EngObj File Type: | SWSRC - for source code ~ |
Alignment  Size Per Instance Mem Bunnables | plement  File &

SRC [/Demo/Impl_SWC_CyclicCounter/]

@

a. Right-click on "ResourceConsumption = new - Memory Section"

b. Short Name: CODE
c. Sw Addr Methode: CODE

3. Validation

[T%
® oK Cancel
4 AUTOSAR Builder X
Create MemorySection 0
xxxxxxxxxx
New object
Short Name: | .cope J
Long Name: \ |
Fill: % SWC_CyclicCounter.amml )
Mem Class Symbok: [ J
Symbol: [ J
—— Prefi: = (None) he
Sw Addr Method: 4 CODE s
Data Prototypes: Shortname  Path @
Alignment: ‘ ‘
Size: [o ‘

If you validate the subtree again, there should be no EB tresos errors anymore.
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Create SWCD Importer

1. Create new System Description Importer in EB tresos
— Right-click on project = "Im- and Exporters"
— Name: SWCD_Importer
— Importer/Exporter: System Description Importer
— Mode: Import Only
— Click Next

2. Add Input Files
— Click New... and add the following paths
* output\generated\swcd\*
* .\..\ab_workspace\MyDemo_AB_Tresos\*.arxml
— Click Finish
* Run the importer
— Click Run Importer
— There should be no error when importing.

— This importer will be used for AB - EB tresos Workflow.
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Create, manage and run im- and exporters

Create an importer to import data into your project, or create an exporter to export data to external files.

x|

[88 New importer/exporter O X

New importer/exporter

Please provide the base data for your new im- or exporter:

o The Name is a unique identifier for the im- and exporter to distinguish the source of the parameter.

Name: [ swep_importer ]

Importer/Exporter; | System Description Importer (AUTOSAR 2.1/2.0/3.1/3.2/4.0/4.1/4.2/4.3/4.4/R19-11/R20-11)
Description: Imports files in the AUTOSAR system description format.

Mede: Import only ~

@ < Back Mext > Cancel

[l Creste, manage and run im- and exporters o X
Create, manage and run im- and exporters
Create an importer to import data into your project, or create an exporter to export data to external files.
+ X| B2 Mame: SWCD_Imparter
| - SWCD Importer (System Description Importer (AUTOSAR2.1/3] | General (All Models . System Mode! Import | Veriants |
J The priority of the input files is related to the order they are added. The first file has the highest priority, thus itis the last file imported.
Input files:
outputigeneratedised\® Add...
\.\ab_workspace\MyDemo_AB Tresos\".amml
New...
Edit
Remove
Up
Down

Meta model version:
[ Auto detect for each file

Validation
[ Validate against XML schema

AUTOSAR schema variant: | standard

Import customization:

None

Run Imperter | Fun Exporter

0K Apply




BSW ports workflow (DET example)

EB tresos Studio

1. Create new BSW Port
We want to create a new RTE port in a BSW module that

could be used by the SWC.

i *Project Explorer 52 FE = O | 8 "Det(Det) 1T
v (B MyDemo_AB_Tresos

~ @ ECU (WINDOWS, WIN32X26)

@ Atomics (V1013 AS40.3)

@ Base (V5.0.30, AS4.0.3) Name @& [Det ‘
@ BswM (V1.15.5, AS4.0.3)
O Compier V106 45409 (g I Det Accessing Software Components ._Det Notifications| EE Published Information  Published Information

@ Dem (V6.4.0, AS4.0.3)
v @ Det (v6.5.5, AS4.0.3)
@) Det
@ EcuM (V5.15.6, AS40.3)
@ Make (V4026 AS40.3)
@ Meu (V4.03, AS40.3)

Enable Rte Usage” [j) ([ & ~

[ Det Accessing Software Components*

@ MemMap (¥1.3.8, A52.0.3)
@ 05 (V6.0.302, AS40.3)
@ PbeigM (V1.2.22, A54.0.3)
@ Platforms (V4.0.0, AS40.3)
@ Rte (V64.11, AS4.0.3)

Indec (= Mame [®  SoftwareComponentAutosarVersiond3 [& Meduleld
0 [= SWC_CyclicCounter [y ] [ 256

2. Generate SWCD data
— Generate the SWCD data based on the new configuration.
— Click "generate_swcd"

3. There will be two additional .arxml files afterwards
— Det_swc_interface: Definition of the port interface

— Det_swc_internal: Implementation, internal behavior, etc.
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Wovig-ie-
MNG_PostfixAndMove
Template_withPostRename
contract
export_asr_config
generate_asr32_swed
generate_asrdl_swed
generate_project_data
generate_swecd
verify_asr32_swed
verify_asrd0_swecd

verify_swecd

AUTOSAR Builder

1. AB project changes on the fly

— New DET Port Interfaces, Atomic Component and
Implementation will occur automatically.

W 8 MyDemo_AB_Tresos
(L] Commons (3)
~ (] PortInterfaces (1)
v Ea Client-Server Interfaces (1)
> @ DETSenvice from Det_swie_interface.arcml
~ [ Atomic Components (2)
E SWC_CyclicCounter [/Demo/] from SWC_CyclicCounter.ancml
8 DevelopmentErrorTracer [JAUTOSAR_Det/SwComponentTypes/] from Det_swe_internal.amml
~ [ Implementations (2]
@ Impl_5WC_CyclicCounter (SWC_CyclicCounter_[B_0 (/Demuo/SWC_CyclicCounter)) from SWC_CyclicCounterancml
@ Implementation (InternalBehavior (fAUTOSAR_Det/SwComponent Types/DevelopmentErrorTracer)) from Det_swe_intern

v [= output
v [= generated
(= include
- | .Q. (= make
(= orti
(= src
v (= swed
Atomics_Bswmd.arxml
Base_Bswmd.anml
BswM_Bswmd.arxml
Dem_Bswmd.aroml
Det_Bswmd.anc
Det_swc_interface.ancm
Det_swe_internal.arml
EculT BTt
Phcfghd_Bswimd.arml
Rte_Bswmd.arcml




Connect ports in AUTOSAR Builder

1. Create AUTOSAR file
— File > New > AUTOSAR File
— File name: ToplevelComposition.arxml
— ARPackage Name: Demo
2. Create new Composition Type
— Composite Components = new = Composition Type

— ARPackage: ToplevelComposition.arxml

Short Name: Toplevel
— Click OK

Hint: Double-click on Toplevel = Opens Diagram view

B AUTOSAR Builder

Create Composition Component Type

x

SDEXFERIENCE

3. Drag and drop SWC_CylicCounter and Development Error Tracer from Atomic Components to Diagram.

4. Connect both components by dragging the connector from Det to SWC_CylicCounter.

_SWC_CyclicCounter

Drag a connector from this element.

Compatible ports are shown.

If cursor on a component, the ‘add’ icon appears: a compatible port and an assembly connection can be created.

If cursor on a free zone and no mouse move, the ‘add’ icon appears: delegation port and connection can be created.
In the last case, by moving again the cursor, the 'add’ icon disappears.
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ARPackage: & /Demo @ ToplevelComposition.ancml v
Short Name: | Toplevel |
Long Name: | |
@
DS_SWC_Cy clicCounter D5 _SWC_CyclicCounter
SWC_CyclicCau

nter




Connect ports in AUTOSAR Builder

5. Visualize SWC Content
— Double-click SWC_CyclicCounter in Diagram View.

— The required ports are automatically generated for the SWC.

> [ Commons (3)
~ [ Port Interfaces (1)
~ [ Client-Server Interfaces (1)

SwComponentType: SWC_CyclicCounter

SWC_CyclicCounter_IB_0 ... |
w 2 “Atomic Components (2]

W . *SWC_CyclicCounter [/Demo/] from SWC_CyclicCounter.ar®
~ .3 “Required Ports (1)
v [[@ D5_SWC CyclicCp
~ [2 Com Specs (1)
13 ClientComSpec ( ReportError
P SWC_CyclicCounter_IB_D Or¢
5 @l DevelopmentErrarTracer [fAUTOSAR_Det/SwComponentTypes/] from D
> [ Implementations (2)
w [ Composite Components (1)
5 B Toplevel from ToplevelComposition.arxml

RunnableE ntities:

DS_SWC_CyclicCounter DET Service
]| ClientComSpec O perztions

<4 ReporErmor < ReportEror
A pplicationErrors
4+ EK
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AUTOSAR Mode Management

In mode management there are two parties involved: Mode
managers and mode users.

application mode manager

Mode managers:

Responsible for switching modes and are the only instances
able to change the value of the global variable. A mode
manager is either an SWC, which provides a
ModeRequestPort or a Basic Software Module (e.g. BswM),
which either provides also a ModeRequestPort in its Software
Component Description or a ModeDeclarationGroup in its
Basic Software Module Description.

Mode users:

Will be informed of Mode switches via well-defined mechanisms and have the possibility to read the currently
active mode at any time. If a Mode user wants to change into a different mode, they can request a Mode switch
from the corresponding Mode manager.
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Connect BswM to SWC

1. Create BswM RTE port

Because we want call our runnables based on modes defined by the BswM, we need to create a

port to inform the SWC about mode changes.

a. Copy (drag & drop) the BswM.xdm from supplement/xdm folder to your EB tresos project

config folder and overwrite the current one.

* The .xdm file contains the necessary configuration for creating BswM ports.

2. Compare BswM config

~ B MyDeme_AB_Iresos

~ @ ECU (WINDOWS, WIN32X86)
@ Atomics (V1.0.13, ASA0.3)
@ Base (V5.0.30 AS40.3)
@ Bswh (V1.15.5, AS4.0.3)
@ Compiler (V1.0.6, ASAG.3)
@ Dem (V6.4.0, AS4.0.3)

@3 Det (V6.5.5, AS40.3)

@ EcuM (V5.15.6, A54.0.3)
@ Make (V40.26 AS40.3)

@ Mcu (v4.03, AS4.03)

v (= config @

@ MemMap (V1.3.8, 454.0.3)

I [4 [ 5 | CAEB\eb_tresos paces\tresos_workspa

hame | shre view
B[] A B X =f
= s Copy path *

PintoQuick Copy Paste Move Copy  Delete Remame  New
access [#] Paste shorteut g0~ to- - folde

Clipboard O i
@ Os (V6.0.302, AS403) o =
@ PbcigM (V1.2.22, ASAD.3) c © 4 [ « workspaces 5 tresos_workspace > supplement > xdm
@} Platforms (VAQ0, AS4.0.3)
@ Rte (V6.4.11, AS40.3) # Quick access Name Date mod
Bswh.xd 16.06.2021
> M Desktop ] Bswhxdm

[2 Basexdm

[E Bswhxdm
[2 Compiler.xdm
Demxdm

=| Detxdm

=) EcuMuxdm

=) Mcuxdm

) [

MemMapaxdm
=) Osxdm

=) PbcigMxdm
Rteaxdm

) ) [T [ 7

|2 SystemModel2.tdb
(= eutput

If you are interested in the config changes within the copied BswM, you can use the EB tresos = i

Studio built-in compare tool

@ PbcfgM (V1.2.22, AS4.03)
@ Platforms (VA0.0, AS4.0.3)

Rename the BswM.xdm.bak = Bswm_old.xdm.
@ Rte (vV6.4.11, AS4.0.3)

a.
b. Mark both BswM files (Press Ctrl button). v ot

o

Press button "Only show unprocessed changes". | %

—*l

d. The changes tree will show all the additional configurations.

Move...
Rename...

; Import..
Export..
Refresh

Team
Compare With
Replace With

[ Rtexdm

(= system

Titem  1item selected 300 KB
| Wl File Operstion x|
Select how files should be imported into the project:
@ Copyfiles
O Linkto files
Create link locations relative to: |PROJECT_LOC

Configure Drag and Drop Settings...

@

2 | [2 MyDemo_AB_Tresos/config/BswM_old.xdm <- MyDemo_AB_Tresos/config/BswMxdm ¥

Merged model
+ [ BswMConfig
&, IMPORTER_INFO
~ g BswMConfig
@, IMPORTER_INFO
~ [ BswMArbitration
&), IMPORTER_INFO
~ [ BswMLogicalExpression

Carl+C (C3'BswM_LogBx_StartupTwoBl - - ------=
Ctrl+V ~ [g|BswM_LogEx_StartupTwoB|# ---------
Delete @, IMPORTER_INFO

|5 BswhLogicalOperator
~ [ BswMArgumentRef
v -
&, IMPORTER_INFO
[ BswM_LogEx_Shutdown
v [ BswMMadeCondition

E5 ~ (g BswM_Cond_WakeupTwo
~ [t BswMConditionValue
> v (3 BswMBswMode
> Each Other 1+ BswMBswRequestedMode

> Local History... _Cond_SwcCyclicRun
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Cond SweCyclicShutdown

MyDemo_AB_Tresos/config... MyDemo_AB_Tresos/config...

Imp_AS2
Imp_AS2

Imp_AS2

Imp_AS2
BSWM_AND
ASPathi/Bswh/ ASPath: M/BswM...
Imp_AS2
BswMBswMode BswiMBswiMode
ECUM_WKSTATUS_VALIDATED 29

S@@@@@@@@@@@@@@@@@@@@@
1] ) ) ] o) o ) e ek ) o) ) ) ) e ) o o o )

®



Connect BswM to SWC

3. Create Mode Declarations Groups

After we copy the BswM.xdm, we will see some EB tresos errors in the "Problems View".

¥]Eror Log | [El Problems View 53 | 47 Search & Results =NEER
ssage -
@ Errors(13)
v =} MyDemo_AB_Tresos(13)
@ Invalid value for nade "/ AUTOSAR/ TOP-LEVEL -PACKAGES/Bswh/ELEMENTS/Bswh/BswhCanfig/BswhConfig/BswMMadeControl/BswhSwitchPart/ BswhdSwitchPort_Rte/BswhMModeSuitc hintefocee™ ModeSaitchinterfac

@ Invalid value for node "/AUTOSAR/TOP-LEVEL-PACKAGES/Bswi/ELEMENTS/BswM/BswhMConfig/BswMConfig/BswMModeControl/BswMAction/BswM_Act_RteSwitch_WakeupTy hEdMode Av
Cﬂ Invalid value for nede */AUTOSAR/TOP-LEVEL-PACKAGES/Bswh/ELEMENTS/BswM/BswMConfig/BswMCenfig/BswMMeodeControl/BswMAction/BswiM_Act_RteSwitch_StartupTv chedMode™ Av

é:] Invalid value for nede “/AUTOSAR/TOP-LEVEL-PACKAGES/BswM/ELEMENTS/BswM/BswMConfig/BswhMCenfig/BswMMadeControl/BswhMAction/BswiM_Act_RteSwitch_StartupTwoA/BswiMAvailzbleActions/BswMSwitchedMode™: A v

This is because the BswM has no idea of the Modes and Port Interfaces. We need to give that information to the BswM.
* Copy (Drag & Drop) the content of the supplement/arxml folder to your AUTOSAR Builder project (prepared ModeDeclarationGroups)

Note: We copy that directly there because we import everything from the AUTOSAR Builder project in our EB tresos project and we need
these groups for further processing in AUTOSAR Builder.

v 2 MyDemo_aB_Tresos
~ (] Commons (3)

| [ || = | CAEB\eb_tresos_demo\workspaces\tresos_workspace\supplement\c

33 Computation Methods (1) Home | Share  View 78 Fle Opeetion *
2 Tpes &) » u dh Cut x Select how files should be imparted into the project:
(1 Data Definition Properties Elements (1) 5 Copy path .
(22 Port Interfaces (1) Pinto Quick Copy Paste pocte shortaut | MO CoPy  Delete Rename ® Copy files
7 ! =
v (2 Momic Components (7] BECERS [f] Pasteshortatt  “go- 1o 1 O Link to files
+ ] SWC_CyclicCounter [/Dema/] from SWC_CyelicCounteranrml Clipboard Organize
Required Ports (1) Create link locations relative to: | PROJECT LOC
(52 Required Ports (1 « <« workspaces > tresos_workspace » supplement > ancml
SWC_CyclicCounter B0 Configure Drag and Drop Settings...
. DevelopmentErrorTracer [f/AUTOSAR_Det/SwComponentTypes/] from Det -
: Name Date: 3
(22 Implementations (2) #t Quick access @ Cancel
~ [.2 "Composite Components (1) T Q_j BswMAppMode.areml 16.06.
~ {8 “Toplevel from ToplevelComposition.anml ) Desktop &) BswMMode.aneml .06,
[ “Assembly Connections (1)
B nevel FreorTracer (Nevel FreorTracer) 7 items

* BswMMode.arxml: Contains the modes defined by BswM

* BswMAppMode.arxml: Contains the modes of the application SWC_CyclicCounter.
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Connect BswM to SWC

~ Mode Declaration

H H v M2 pyDemo_AB_Tresos Mode Declarations: Value Mode
4. Inspect the Mode Declaration in AB L o B
. . _ EDa Computaton Metnods ) iyl
— The Mode Declarations can be viewed in AB. ypes () £B_INTGR_BSWMFUN_TWO
~ [.3 Mode Declaration Groups (2) EB_INTGR_BSWM_STARTUP_TWO_A

v EXPLICIT_ORDER (1) EB_INTGR_BSWM_STARTUP_TWO_B

— The modes correspond to the ones defined in EB tresos BswM configuration. e EB INTGR_BSUN WAKEUP WO
odebroup from bswi odearsm
5. Import ModeDeclarationGroups & Port Interfaces in EB tresos
— Run "SWCD_Importer" (Right-click on project 2 Im- and Exporters..)
Note: If you see import warnings, you can ignore them as they are due to a
missing mapping.
— The BswM errors in the "Problems View" should disappear.
— Now the BswM has all the information he needs to generate its SWCD.
6. Generate SWCD in EB tresos
— Run "generate_SWCd". v [ Atomic Components (3]
~ E SWC_CyclicCounter [/Demo/] from SWC_CyclicCounter.arml
— In your AB project a new "Atomic Component" (BswM) will appear. (i Required Ports (1)
P sWC_CyclicCounter_IB_D
— Now we can use the BswM, for example, to start our runnables or to inform 1B /AUTOSAR_Bswid/SwComponentTypes/] from BswM.anml

8 DevelopmentErrorTracer [f/AUTOSAR_Det/SwComponentTypes/] from Det_swe_internal.amml
the BswM about mode changes (e.g. shutdown).
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Create EB tresos MultiTask wizard

As we have to do several steps such as importing, generate_swcd, etc., we create an MultiTask wizard in EB tresos that can
automatically execute all manually steps sequentially. We will update this wizard with an additional task.

Execute multiple tasks(MultiTask_Demo_AB_Tresos)

Bk & L i v | B e B B o Zx
~ Specify the tasks to perform

A2l Generator(A2L Generator) [ 2 A2LGenerator(A2L Generator)
[ Auto-connect software components(autoConnectSWC) [ 5 Aute-connect software components{autoConnectSWC) B Tacks T ‘ = K
£ Auto-map system signals(autoMapSignals) [ &8 Auto-map system signals(sutoMapSignals) S

0= . Index StopOnError StopOnWarning ~ Action Parameter
H  Calculate Derivable Values{AutoCalc) = Calculate Derivable Values(AutoCalc)
€ Calculste Handle IDs(AutoHandleld) P [ 42 Calculate Handle Ds(AutoHendicid) 0 - = Generate mode generate swcd
[ -4+ Calculate Service Meeds{SvcAs_Trigger) 1 O O Run importer SWCD_Importer

-l:l' Calculate Service Needs(SvcAs_Trigger) & ) ) - . . 2 | O R ttended d Svchs T
F I . . ts(plugin SelectableWizardAut izard) [] “& Copy ECU Configuration to variant projects(plugin.SelectableWiza... LU LG el ey
5. Copy onfiguration to variant projects(plugin SelectableWizard. Autosar wizar, [ @ Creste an ECU Extract(EcuEstractCrestor)
() EetemElE el iesEe [ @ Creste ECU Configuration(importEcuCanfig) 4. Configure the wizard
a Create ECU Configuration(importEcuConfig) [ 2 Execute multiple tasks(MultiTask) )
@ Execute multiple tasks(MultiTask) 2 C "M | ,T k" . d taSkS
@ Execute multiple tasks(MultiTask_basicTemplate) . Opy ultiTas wizar 0: Generates SWCD
73 Export Split Configuration(SplittableExp) 1: Run our SWCD_Importer
AN et ade Codeen) 2: Calculate Service Needs for OS (Events, Alarms, etc.), Dem,
ixg Import Split Configuration(Bswh_Split) * EcuM
g3 Import Split Configuration(Splittablelmp)

Switch PostBuildVariant(SwitchPostBuildVariant)
©  Transform XML files using XSLT(XSLTransformer) i | ®
& . - . =
'S, Variant Handling Wizard{VariantHandlingWizard) . Chooee Name v D E AZLGenerator(A?_LGenerator)

Run all marked O 3 Auto-connect software components(autoConnectSWC) @ - ﬁ % - by Q’_' - =

Unattended wizard configuration... Please choose a name for the copy of the selected unattended wizard configuration: D EAUtD ma R . _» . . 3 .

-map system signals{autoMapSignals)
. . )
1. Open "Unattended wizard configuration" [ MultiTask_Demo_AB_Tresod| [ H Calculate Derivable Values(AutoCald) ! l_J Run all unattended wizards marked with a |
-OP g [J % Calculate Handle IDs(AutoHandleld) .
O "@"Calculate Service Needs(Svchs_Trigger) 6. Run all enabled wizards

Cancel O %Copy ECU Configuration to variant projects(plugin.SelectableWiza...

O @Create an ECU Extract(EcuExtractCreator)
) O @Create ECU Configuration(ImpertEcuConfig)
3. Choose approp”ate name D @ Execute multiple tasks(MultiTask)

[ 2 Execute mu Itiple tasks(MultiTask_Demo_ AB Tresos) :

5. Enable wizard
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Connect BswM to SWC

7. Create SWC ModeSwitchPort (MSP)

First, we need to create a required port (R-Port) that BswM can inform our SWC about mode changes. We can either
do that manually or by connecting the BswM MSP to our SWC (see "BSW Port Workflow Example"). We want to do
that manually to see what we can do if we want to create new R- or P-Ports.

Right-click on "Required Ports" and add a new Port Prototype.

a
b. Short Name: MSP_BswM
Port Interface: Choose BswMMode Port Interface

d. Addthe Data Type Mapping

o

The Data Type Mapping is necessary, because we need to know which Data Type (e.g. uint8, uint16, structs, B AUsAR e

Create Required Port Prototype

etc.) we expect to receive by the connected port.

4 “Atomic Lomponents (5]

v 2 *Required Ports (1

Go Into

¢ a *SWC_CyclicCounter [/Demao/] from SWC_CyclicCounter.anoml ‘
> [(8 D5_SWC_Cycliv

¥ "SWC_CyclicCoun |
B8 DA TATITNEAR B
A8 AUTOSAR Builder

Data Type Mappings Wizard (SWC_CyclicCounter)
Select an Application Data Type to highlight the Data Type Mapping Set and the mapped Implementation Data Type.

Mew

Short Name: | isp_Bswi

Long Name: [

File: [

SWC_CyclicCounter.areml

create with Interface (recommended)

> [#] Required Port Prototypes | ‘ Port Interface:

[ Create Com sp| If]

ComSpecs:

>
E

DEXPEENCE

1 - Application Data Types 2 - Compatible Implementation Data Types
[] Case sensitive [ Show Only Mot Mapped [ Case sensitive
Name Type Package Name 1~ ]| 4
+" BswMModeGroup  ModeDeclarationGrouplmpl & ModeDeclarationGroups 1% PNCHandleType [TYPE_REFERENCE] [
15 Std_ReturnType [TYPE_REFERENCE] 8
14 TPParameterType [TYPE_REFERENCE] i
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3 - Data Type Mapping Sets

p

[ Case sensitive

Short Name
> (& BswMModeMapping

4

Package
(= DataTypeMappingSets

, amm o,

B BswMhode

n text to filter]

y
[ Hide Service

Short Name
[@New Tri...

43 Import Service interfaces...
If_AppSt

Package

(New Trigger Interface)
(Import Service interfaces fro

3 DETService
If_AppState
BswhMMode

<

& Portinterfaces
& Portinterfaces
& Portinterfaces

~

@




Connect BswM to SWC

8. Connect SWC ModeSwitchPort (MSP)

Now, we want to connect the MSP of the BswM with the already created MSP_BswM of our SWC.
a. Open Top-level Diagram View from Composite Components (double click).

b. Drag & Drop BswM from Atomic Components to top-level view.

c. Connect BswM MSP with MSP_BswM of SWC.
[Bz|Software 52 @ ECU & Network [B System = 08 E‘Toplevel b
B eol&g-me v efault v|E R | @0 veRaEHEHE-2 [ T4

Compaosition: Toplevel

v 2 MyDemo_AB_Tresos
» [J Commaons (3)
» [ Port Interfaces (3]
~ [ Atomic Components ()
> E SWC_CyclicCounter [/Demo/] from SWC_CyclicCounter.ancml
> @e AUTOSAR_BswM/SwCompenentTypes/] from Bswhl.apfml
> @ Developmen cer [fAUTOSAR_Det/SwCompon
> [ Implementations (3)
v |2 Composite Components (1)

D5_SWC_Cy clicCounter D5_SWE_GyclicCounter gy

~ {8 Toplevel from ToplevelComposition.arcml
> [ Assembly Connections (2)
8 esw (Bsw)
. DevelopmentErrorTracer (DevelopmentErrorTracer)
El SWC_CyclicCounter (SWC_CyclicCounter)

ModeMotificationPort_Bsw M_ModeReqPort_AppState
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Create runnables

Now we want to add some runnables to our SWC. As you know, runnables describe functions that can be
activated by an RTE event.

In the following we will deal with the following topics:

* We will add an (explicit) interrunnable variable for "CurrentCounterValue":

* Explicit means the runnable entity can directly access an interrunnable variable. Changes are immediately visible to
other runnable entities with explicit access to the interrunnable variable.

* Communication across all runnables within an SWC is possible.

* We will add the following runnables:
* Event-triggered ("SWC_CyclicCounter_|Init"),
* Time-triggered ("SWC_CyclicCounter_Cyclic")

* We will add access points:
* Server-Call Points Access: Report Error via Det Port

* InterRunnable Variable Access: Read and Write access on variable
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Create runnables

1. Create Inter Runnable Variable (IRV)

l. Open the context menu of Internal Behavior SWC_CyclicCounter_IB_0

. Add New = Inter Runnable Variable

2. Create Runnable SWC_CyclicCounter_lInit

I Open the context menu of Internal Behavior SWC_CyclicCounter_IB_0

Il.  Add New = Runnable Entities
lll.  Tab IRV Accesses:
a. Parameters:
* Write Access on IRV
b. Events:
* Event Name: MSE_CyclicCounter_Init
* Event Type: Mode Switch Event
¢ Activation: ON-ENTRY
* Required port: MSP_BswM
* Mode Decl.: RUN_TWO

— See EcuM & BswM background slide for information
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¥ AUTOSAR Builder X
Create Inter Runnable Variable 0
nnnnnnnn
ShortName: | CurrentCounterValue |
Long Name:
File: [ SWC_CyclicCounter.anml @
Tipe: KB uint8 [VALUE] hd
Impl Policy: | (None) v
Communication Approach: () implicit. ® Explicit
Init Value: [Num]: 0 | a
Addressing Method: F= (None) v
Sw Calibration Access: (None) v
@
Create Runnable Entities ‘
New object Created Objects
Short Name: [ swe_cyelicCounter_Init | SWC_CyclicCounter_Init
Long Name: | ‘ SWC_CyclicCeunter_Cyclic
File: [¥] SWC_CyclicCounter.areml s
Symbol: [ swe_cyeticCounter_init |
Data Accesses| Server Call Points| Mode Switch Point| Mode Access Points | Parameter Accesses| = AR .
Parameters: Data Name = Create SwcModeSwitchEvent 0
CurrentCounterValue Rte_In/Write_SWC_CyelicCounter_Init_CurrentCounterValue
y
nnnnnnnnn
Short Name: [ MSE_cyclieCounter Init
Long Name: I
File: [¥] SWC_CyclicCounter.ancml hd
a >
RTE Event: Maode Switch Event v
Fvents: Event name Disabled Modes  Event Type + Bunnable; ZASWC_CyclicCounter_Init v
P MSE_CyclicCounter_Init ON-ENTRY, EB_INTGR_BSWM_RUN_TWO from MSP_BswM S witchEvent Act. Reason: ‘ ‘ 7
<
Disable Modes: Mode Name  Mode Group Name  Port Name &
= >
Activation: ON-ENTRY e
Required port: [BB1MSP_BswiM (BswMMode) hd
Mode Decl. 1: %" EB_INTGR_BSWM_RUN_TWO (BswMModeGroup) v

@ [ o ]

Cancel




Create runnables

3. Create runnable SWC_CyclicCounter_Cyclic

l. Open the context menu of Internal Behavior SWC_CyclicCounter_IB_0

Il.  Add New - Runnable Entities
[ll.  Tab IRV Accesses:
a. Parameters:
— Read/write access on IRV
IV. Tab Server Call Points (SCP):

b. Accesses:

— Synchronous Server Call Point for operation Det ReportError

c. Events:

Event Name: TE_CyclicCounter_Cylic

Event Type: Timing Event
Disable Modes: Add all modes except RUN_TWO

Create Runnable Entities

Created Objects

* The runnable will not triggered if one of the other modes will be available.

Period: 0.5 (seconds)
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MNew ohject
Short Mame: | SWC_CyclicCounter_Cyelic | SWC_CyclicCounter_nit
Long Name: | | SWC_CyclicCounter_Cyclic
File: %] SWC_CyclicCounter.axml A
Symbal: | SWC_CyclicCounter_Cyclic |U
IRV Accesses Mode Switch Pomﬂ Mode Access Pointﬂ Parameter Acce;seﬂ
HEEEEES Operation Nare Port Name Rte API -
U4} ReportError n D5_SWC_CyclicCounter =] Rte_Call_ReportError_D5S_SWC_CyclicCounter 5
< >
e Event narne Trigger Disabled Modes  Event Type o
A TE_CyclicCounter_Cyclic 0.5 seconds TimingEvent &
H
< " AUTOSAR Builder *
Create TimingEvent
spexPERE
Short Name: [ TE_SWC_CyclicCounter_Cyclic | =
Long Name: [ |
File: %] SWC_CyclicCounter.amml v
RIE Event: Timing Event ~
Runnable: &ASWC_CyelicCounter_Cyclic v
Act. Reason: | 7
D=zl Mode Name Mode Group Name ort . ~
EB_INTGR_BSWM_GO_OFF_ONE_A CurrentMede m M... %
EB_INTGR_BSWM_GO_OFF_ONE_E CurrentMede m M...
¥ FR INTRR RSWM PRD SHITNOWKN ¥ Cuirenthnde .- Y] v
Period (s.): 0.5 |
v
@ oK Cancel




AUTOSAR Builder

Validate SWC

1. AUTOSAR Builder validation rule for EB tresos Studio
a. Open the validator € ~and choose "Validate for EB tresos Studio".
b. Right-click on your project - AB Validation = Project (or click the validator button after you marked your project).

c. Some validation errors will be shown in the "Validation" view. x

Select a fix

Select the fix for "Attribute “location” of SElement "SWC_CyclicCounter.containedExtensions[0].elements[13]"
is set while no value exists. This will lead to an error while importing the model into EB Tresos Studio”,

[ Validation 22 | @ Plug-lets & Console

0 errors, 0 warnings, 1 info

o
Description Select afix:
Unset attribute

~ Ta- EET_40027 - EB Tresos Studio reject attributes present in areml with no value (10 of 10 items)
43 Attribute "gShortName" of ExecutableEntityActivationReason "SWC_CyclicCounter_Cyclic.activationReasons[0]" is set while no v
43 Attribute "gShortName" of ExecutableEntityActivationReason "SWC_CyclicCounter_Init.activationReasons[0]" is set while no valu
43 Attribute "gShortName" of ExecutableEntityActivationReason "SWC_CyclicCounter_Init.activationReasons[1]" is set while no valu AB Quick Fix
Select a fix
Select the fix for "Attribute "location” of SElement "SWC_CyclicCounter.containe Unset attribute
- : - < f
is set while no value exists. This will lead te an error while importing the model | problems:
" Resource (£ Location Select All
Select a fix:
- 8 SWC_CyclicCounter.ancml /Demo/SWC_CyclicCou... Desdloct Al
5 SWC_CyclieCounteranaml /Demo/SWC_CyclicCou.. eselect
8 SWC_CyclicCounter.ancml /Demo/SWC_CyclicCou... Find Similar Problems
d. Double-click on the error will guide you to the error. AP o cpicon,
. . [ ‘& Atomics_Bswmd.arml /AUTOSAR_Atomics/Bs...
8 SWC_CyelicCounter.ancml /Demo/SWC_CyclicCou...
. . . . . . . . 8 SWC_CyelicCounter.ancml /Demo/SWC_CyclicCou...
e. Right-click 2> Quick Fix (Crtl +1) will give you some hints how to fix 2 SUCGyicCounter e DemerSHC Cpeicon.
8 SWC_CyclicCounter.ancml /Demo/SWC_CyclicCou...
t h e ISS ue & SWC_CyelicCounter.ancml f /Demo/SWC_CyclicCou...

@

Rescurce (22 Location Select All
8 SWC_CyclicCounter.anml /Demo/SWC_CyclicCou...

Deselect All

You can use "Find Similar Problems" to fix all problems at once.

Find Similar Problems
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SWC to ECU mapping

After we created our SWC and connected it to the BSW prototypes, we need to map the SWC prototypes to a
specific ECU.

1.

a.
b.

2.

a.
b.

C.

Create new AUTOSAR file

Filename: System.arxml

ARPackage: Demo

Create new ECU instance

Open "Network" view
ARPackage: Demo@System.arxml

Name: DemoEcu

3. Create new System Environment

a
b.

o o

®

ARPackage: Demo@System.arxml
Name: DemoSystem

Category: SYSTEM_DESCRIPTION
RootSwComposition Prototype: Toplevel
System Version: 1.0.0

Fibex Element: Choose DemoEcu Instance
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Io| *Software I3 *ECU | Fof *Network 57 5 *System
~ g'j MyDemo_AB_Tresos
(.1 Communication

System Signals Go Into

Y- 9
(2 Encoding (2)
[ Metwork Mana 2 [T
(2 Timing Extensi AB Browsers
[.2 Data Transform AR Tables
(.2 Topolegy

AB Tools

[ Systems

| *Software I3 *ECU | =} *Network 52 *System
v 2 “MyDemo_AB_Tresos

(1 Communication (1)

[ System Signals

(21 Encoding (2)

[22 Metwork Management

|3 Timing Extensions

|24 Data Transformation Set

.2 Topology

23 Systems

Go Into

or MNew

g @g-mE Y= O

voow v e

DD &+ »

15ignallPdu Group

Socket Adapter Routing Group

ECU Instance

Signals »
PNll= *

BE F | @ E-EE

> System Environment
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SWC to ECU mapping

Now all SWC can be mapped to the ECU instance. Therefore, we can use the integrated AUTOSAR Builder wizard.

§<> System

Diagram

3. Open SW "Component to ECU Mapping Wizard" & sucsmponenticecunisssing i

a. Double-click on DemoSystem.

b. Mark all SWC Component Prototypes and | ™| connect them to the ECU instance.

SR R R - R i

Compenent Mappings

Component Prototype Component Context Component Type

* @ - @ * @
el 88 BswM [/Demo/Toplevel/] 8 BswM [/AUTOSAR_BswM/SwCo... 8 Demofcu
S B DevelopmentErmorTracer [fDem... 8 DevelopmentErrorTracer [/AUT... 8 DemoFcu
n N £7|SWC_CyclicCounter [/Dema/To... §7]SWC_CyclicCounter [/Dema/] 8 Demofcu

4. The DemoEcu now contains all SWC prototypes we need to configure the RTE.

5. Next, we are going to import the entire system into our EB tresos Studio project.
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Bl DemotcuMapping
BB DemoEcuMapping
B DemoEcuMapping
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Create OS tasks

As we know that every runnable needs to be mapped to a task, we have to create two additional OS tasks in our EB tresos
AutoCore OS configuration. The two tasks are needed to map the cyclic and the event-driven runnable that we have created.

Create two additional OS tasks

— Open the OS config in EB tresos Studio "Project Explorer" and go to tab "OsTask".
— Add two additional tasks.

General (EB Published Information (OsAIarm (OsAppMode (O;Appl\cation (OsCounter (OsEvent (OsSpinIock (Gsloc (Oslsr (GsResource I’OsTask OsScheduleTable

B ostask
|r1d€x (= Mame @ OsTaskActivation @ OsTaskPriority @ OsStacksize 5|  OsTaskSchedule
0 = Init_Tesk E] 18 127 @ 1024 2] NON
1 [ SchMDiagStateTask_20ms E] 1@ 50 @ 512 5 FULL
2 [= Rte Event Task & 18 51 B 1 [ FULL
3 [= Rte_Time_Task & 1 & 2 @ 1 [ FULL

1. Rte_Event_Task:
— Os TaskPriority: 51
2. Rte_Time_Task:
— Os TaskPriority: 52

In this example all other params could keep their default values. Any needed params such as OsStackzize will be calculated
automatically.
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Update MultiTask wizard

We need to update/extend our previously created MultiTask wizard

~ Specify the tasks to perform

EH Tasks
Index - StopOnError StopOnWarning  Action Pararmeter
0 O Generate mode generate_swed
O Run importer SWCD_Importer
2 O Run unattended wizard EcuExtractCreator
3 O Run unattended wizard AuteHandleld
4 O Run unattended wizard Swchs_Trigger

Add EcuExtractCreator and AutoHandlelD
* EcuExtractCreator: Creates an ECU extract that is needed to select a system and ECU for RTE configuration.

* AutoHandlelD: Calculates the IDs for the different ACG plugins used such as Canlf, Dem, etc. (not necessary here, only for

completeness).

Important: Please keep the task sequence as shown above, otherwise it is not guaranteed to have a correct workflow.
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Import System into RTE

1. Run the MultiTask wizard

— All necessary files will be generated and imported.

2. Select System and Eculnstance

— You need to select a System and Eculnstance for configuring the RTE.

. Select System configuration X

Please select System and Eculnstance

The System and Eculnstance are stored in the project properties and can be
changed later. The values are used for several actions (e.g. ECU extract creation,

System: /Demo/DemoSystem -

Eculnstance: /Demo/DemoEcu ~

Cancel

3. Open RTE Editor
— Change "Rte Generation Output" to Full

) *Project Explorer 1 B% Y= 8 & Rekdor I
v (B MyDemo_AB_Tresos
~ P ECU (WINDOWS, WIN32X86)
> B Atomics (V1.0.13 AS40.3)
> @ Base (V50.30 AS403) General se\aq ,} o
> @ BswM (V1.155, 4340.3)
> @ Compiler (V1.0.6 AS40.3)

° | @ Rte Editor 5waming(s) detected

5| Event Mapping | Data Mapping| Exclusive Areas| Messu

Rte Generator Qutput [Z) | Full ~
> @ Dem (V6.4.0, AS4.0.3)
> @ Det (V65.5, AS4.0.3)
> @ EcuM (V5.15.6, A54.0.3)
> @ Make (V4.0.26 AS40.3) Os counter
> @ Mcu (V4.03, AS4.03)
> @ MemMap (V1.3.8, AS4.0.3)
> @ 0s(V6.0.302 A540.3)
> @ PbefgM (v1.2.22, AS4.0.3)
> @ Platforms (V4.0.0, AS40.3)
v @ Re (V6.4.11, AS20.3)
Rte (Generic Editor)
5 Rte Editor

OSEK 05 compatibilitymode  [# [

[Z) |/Os/Os/Rte_Counter v
Enable DET Error Reporting ®m O Report Uninitialized Errors  [§]

~ Rte Generation

Handling of unconnected require ports 5] |Warning ~
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4. Runnable to task mapping

— Open tab "Event Mapping"

4 Rte Editor 5warning(s) detected

Generel | Implementation Selec |Parttioning [ Optimizations Event Mapping . Date Mapping | Exclusive Areas | Measurement & Calib | NVRAM Allacation| VFE Tracing| Bsw Tiigger Connecti | Bsw Mads Mapping| ™2
~ Unmapped RTE and BSW events
Display RTE and Bsw events with required mapping only ~ []
B Unmapped RTE and BSW events =)
=
Event 2 Event type [Z] Executable entity 2 Instance 5| Categ.. [ Rel
E] MEE_BSWM_MOEeRthoﬂ_Ap = Moaegwf.:ﬂ!venttntry =7 RE_BswhM_ModeReqFort_AppState = /Ecukxtract/ lopLevelComposition/Bsw] = CAIE X T
| MSE_Bswh_ModeReqPort_Ap. ModeSwitchEvent Entry |2 RE_Bswhi_ModeReqPort_AppState [5] /Ecubxtract/TopLevelComposition/BswM B came [N&
= MSE_BswM_ModeReqPort Ap... = ModeSwitchEvent Entry |2 RE_Bswii_ModeReqPort_AppState 5] /Ecubxtract/TopLevelComposition/BswM El came XM
| MSE_CyclicCounter_Init = ModeSwitchEvent Entry |1 SWC_CyclicCounter_Init \=../EcuExtract/TopLevelComposition/SWC_CyclicCounter =| CATIB @E
: Init - = SR = - PRI EEEFHIIE -
< >
a! G [ || adb
~ Mapped RTE and BSW events
Task “—§| /Os/Os/Rte_Event Task v |
B Mapped RTE And BSW events =TI
P. 2 Event 2 Event type |2 Executable entity 2 Instance ‘

— Map all ModeSwitchEvents (MSE) to Rte_Event_Task (Note: AppState
events are not necessary here, but they are part of the entire demo)

— Map RteTimingEvent (TE) to Rte_Time_Task

— Close RTE, save your project, and run the "Calculate Service Needs" wizard.
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EB tresos & AUTOSAR Builder workflow

Until now you have accomplished the following:

1.  You created a new project in AB and know how to include BSW 11. You learned how to connect the Basis Software
SWCD. Manager (BswM) to your SWC and how to use

ModeDeclarations.
2.  You created you own SWC in AB and learned how to visualize

them. 12. You learned how to map your SWC to an ECU creating
3. You learned how to validate your SWC against EB tresos and a system environment.
other validation rules.
4. You created your first connection between your SWC and the 13. You got some insights about "How to create EB tresos
ports provided by the DET BSWMD. unattended wizards" and how to use them to import

o your system into the RTE.
5. You got some insides about Mode managers and Mode users that

are necessary for switching modes in AUTOSAR. 14. You got familiar with the process of:
6. You got familiar how to add and access necessary SWC *  Creating OS tasks for "runnable to task
subelements, such as: mapping"

*  Configuring the RTE and map the runnable

* Creating Runnables _
events to the pre-configured tasks

* Creating ModeSwitchPorts (MSP)
* Creating Inter Runnable Variables (IRV)

* Creating Server Call Points (SCP) : :
Summary: You learned the basic workflow concept between EB tresos Studio and AUTOSAR

Builder, and how comfortable it is to build up your own system really fast by connecting BSW
with application SWC in an easy and visualized manner.
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iterate through the workflows

Working agile or by increments

Normally, an ECU project is not finished after one execution of the workflow. Instead, several iterations

are necessary until a software for an ECU is completely finished.

Depending on the changed input, one can jump back to dedicated workflow steps to iterate through the

workflow:

- Changed basic software modules

- Changed application

- Revalidation in AUTOSAR Builder necessary
- Additional runnable in SWC

- Changed 0OS(Task) configuration

- Changed RTE configuration
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—> jump back to slide 10
—> jump back to slide 17
—> jump back to slide 19
—> jump back to slide 33
—> jump back to slide 40
—> jump back to slide 42
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Import System into RTE

1. Generate code

— Run the EB tresos Studio code generation process #%

* Note: You can ignore the warnings

* Inspect generated code

— The generation process will output several files within your project

v B MyDemo_AE_Tresos
s o ECU (WINDOWS, WIN3I2XEE)

Header files (Bsw & Appl)

Make files for building the project

ACG source files

Appl. source files (template code)

» = config
v [= output
v [ generated

% = doc
o include4—|
5 = make <
% (= orti
s = src <
> = src_appl<—|
y = swcd
v [ templates
% [= xgen

w = source

H
H
H
H

= application +———

User application source code

= boards

= config
= stubs
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Copy application source templates

Because the template code will be overwritten every time a
generation process is started, we need to copy our
"SWC_CyclicCounter_Template.c to our "User application
source code" folder".

v = output
v = generated
» (= doc
= include
(= make
(= orti
(= src
w [ src_appl
BswhM_Template.c
DevelopmentErrorTracer_Template.c
SWC_CyclicCounter_Template.c
» (= swed
» [ templates
5 [=» xgen
w = source
v = application
Eb_Intgr_BswM_Modules.h
Eb_Intgr_BswM_UserCallouts.c
Eb_Intgr_BswM_UserCallouts.h
Eb_Intgr_Det.h
Eb_Intgr_EcuM_Callout_Stubs.c
Eb_Intgr_InitTask.c
Eb_Intgr_McusrchClocklnit.c
Eb_Intgr_McurchClocklnit.h
Eb_Intgr_MvM_Include.h
main.c
SWC_CyclicCounter_Template.c ¥

b
>
>
>

Ado)

<«

o

December 7, 2021

46



Update source code

Because the "basicTemplate" only does common BSW scheduling (without application) and we are now
doing Full scheduling (with application), we must start the RTE at the RUN_TWO state.

. oN Q OFF

i STARTUP SHUTDOWN SLEEP AYE WAKEUP

3. Enable Rte_Start 3
- 5 E =
— Edit file "Eb_Intgr_BswM_UserCallouts.c" in "User application source code" folder (source/application) 4, } ¥ ¥
— Search for function "Eb_Intgr_BswM_OnRunTwo" e &) =)
— Remove following if/endif or change to #if 1 to enable Rte_Start() : Resr o
HEQ B ¥ M i L St W s el
if ( Rte_Start() I= E_OK ) =) || 02D
| Enen (=
/* Rte start failed */ \ L ol == sl I\ b |
}
Hendit/*0-2/ Eb_Intgr_BswM_OnRunTwo() :
_ — _ Run Prap
- Rte_Start() [ T:"' Hm]

With OZ, SchM support,
free configurable state

[:] With OS support

D With OS5 support, but scheduler locked

D Without OS support
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Compile

In this step we just want to compile our project. The
"SWC_CyclicCounter_Template.c" does not have any logic — it only contains
rudimentary source code for each runnable (C function).

1. Update launch_cfg.bat
1. Edit lauch_cfg.bat in <project>/util folder
2. Setthe %TRESOS_BASE% variable to your EB tresos installation folder e.g.

© IF] ]==[] SET
=c:\EB\eb_tresos_demo\tools\tresos\

2. Run launch.bat and execute the following make statements

1. make clean

2. make —j

EB make rules

Note: On first compilation process, the make environment will
automatically extract the GCC compiler.
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Environment variables

Project output structure
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ontact us

inquiries@elektrobit.com
elektrobit.com
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https://www.linkedin.com/company/elektrobit-eb-automotive/mycompany/
https://www.youtube.com/user/EBAutomotiveSoftware
https://www.facebook.com/EBAutomotiveSoftware
https://www.instagram.com/elektrobit_official/
https://twitter.com/EB_automotive

