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Introduction

Scope

This application note describes how to integrate into an existing ISOLAR project the Memory
Stack configuration using PIMs. The document contains an explanation step by step of the
workflow to follow to obtain a working project able to be executed on a virtual target. A sample
project is provided along with this document configured as shown in this application note. The
starting project used to create this AN is the one obtained following the AN “Project from
scratch”.

Definitions and Abbreviations

BSW: AUTOSAR Basic Software, Hardware independent service layer
RTE: AUTOSAR Real Time Environment
OS: AUTOSAR Operating System

SWC: Software Component

Conventions

The following typographical conventions are used in this document:
‘Choose File -> Open’ -> Menu commands are shown in boldface
Click Ok —> Buttons are shown in boldface

Press —> Keyboard commands are shown in angled brackets

The “Open File” dialog box is displayed —> Names of program windows, dialog boxes, fields, etc.
are shown in quotation marks.

Select the file setup.exe —> Text in drop-down lists on the screen, program code, as weel as
path- and file names are shown in the Courier font.

Assumptions

You must have the following ETAS software installed:

* ISOLAR-AB 6.0.1
* RTA-BSW 5.0

* RTA-0S 5.6.4

» RTA-RTE 6.8

* ISOLAR EVE 3.2.2

This application note could be used as a reference for any generic AR based project.
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2.4

Tool overview

ISOLAR-AB

ISOLAR-A is the AUTOSAR Authoring Tool that assists users in designing application software to
AUTOSAR standards. It provides a graphical interface to generate, import and modify arxml
describing the SWC and System design. ISOLAR-A provides also feature to automatically create
system configuration importing legacy files (such as DBC and LDF) and support arxml merger.
ISOLAR-A output is the set of arxml containing the System Design configuration.

ISOLAR-B is BSW Configuration tool based on a single domain model (ARTOP) architecture,
providing a number of advantages when building AUTOSAR system and ECU software. ISOLAR-B
output is the set of EcuC Values containing the BSW modules configuration.

RTA-RTE

RTA-RTE generates the RTE code (.c and .h files). The RTE generator takes in input the SWC
and System description generated via ISOLAR-A and provides in output the RTE implementation
that will be integrated in the software project.

RTA-RTE outputs include:

* OS configuration required to sustain the System configuration (OsNeeds.arxml) to be
imported in RTA-OS to maintain automatically aligned System and OS configuration (the
OS configuration shall be completed in RTA-OS)

* Measurement and calibration description (McSupportData) that can be imported in a A2L
generator supporting AUTOSAR.

RTA-BSW
RTA-BSW provides the following main features:

* RTA-BSW ConfGen uses the System Description and ASW Configuration(s) to create a
default BSW Configuration using ECUC Value Collection ARXML. RTA-BSW can automatically
generate the configuration for the communication stack (Can and Lin supported) and the
Memory stack. The generated EcuC values consist in a complete configuration of the
interested module (although it’s possible to expand the configuration in a later stage) that
allows the user to move to the next step, the code generation.

* RTA-BSW CodeGen creates the BSW implementation - this includes:

- Static source code (.c and .h) for the configured modules

- Dynamic source code for the configured module (configuration dependent)

- BSW module description, AUTOSAR description of the BSW modules in ARXML format
(_BSWMD.arxml and _SWCD.arxml)*

- Integration code (.c and .h), template files to help the user in the prototyping early
stages (no production intent); the user shall modify and adapt integration code as per
project requirements.

During RTA-BSW ConfGen phase, RTA-BSW generates also part of the MCAL configuration
(ARMXL format) needed to sustain the BSW configuration. This configuration can be imported in
the MCAL configuration tool to automatically synchronize the two AUTOSAR layers.

RTA-OS

RTA-OS provides a graphical interface to configure the AUTOSAR Operating System, and
generate the relative source code (or linkable library). The synchronization between OS
configuration and System configuration (ISOALR-AB) is implemented sharing a subset of
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AUTOSAR description file across the tools. The Operating System has dependency to the
Hardware target and the C compiler; ensure your RTA installation is compatible with your
embedded set-up.
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Sample project overview

The final project will be a System composed by 2 ECUs (EcuA and EcuB) where only EcuA will be
configured. Besides the 2 starting SWCs a new SWC and the memory stack will be added.

Below a short list of the steps described in Chapter 4:

» configuration in ISOLAR-A of a new application SWC: ports, internal behaviour, runnables,
events, data access points, PIMs.

¢ update of the composition

* ECU extract generation

* in ISOLAR-B creation of an EcuC Value Collection

¢ confgen using RTA-BSW

* udpate of Rte and Os modules with mapping of ASW SWCs on tasks

* codeGen using RTA-BSW

* mapping of BSW modules on tasks

e ECU Extract regeneration

* RTE regeneration

If printed, this document is Page 7 of 39
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a4 Workflow description

4.1 Part 1 - ASW Configuration

In this first part ISOLAR A is used to configure the ASW layer of the System; a new SWC
prototype will be created; it will be executed each 500ms and will take care of reading and
writing Non Volatile Memory based on commands received on ports.

NB: ISOLAR A can be accessed by selecting the “AR Explorer” in the Project Explorer view.

4.1.1 Import an existing AUTOSAR Project

Open a new Workspace in ISOLAR-AB 6.0.1.

The first step to execute is to import an existing project, in this case the result of the AN “Project
from scratch” will be used. To import a project from the Menu Bar select File -> Import... as
shown in Figure

File = Edit Mavigate Search Project RTE FRTA-B5W Run Rele Configuration

New Alt+Shift+N B

h
[

Open File...
[, Open Projects from File System...

Close Ctrl+W
Close All Ctrl+5Shift+W

Save Ctrl+5
Save As...

Save All Ctrl+5Shift+5
Revert

Maowve...
Rename... F2
Refresh F5

Convert Line Delimiters To >

T

Print... Ctrl+P

i=1 |mport..
-5 Export...

In the pop-up window “Import” choose “General” and then “Existing Projects into Workspace”,
then press Next.
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=l [mport

Select

Create new projects from an archive file or directory,

Select an import wizard:

type filter text

w [= General

1= BExisting Projects into Workspace
[} File System
Me Import ECU Workunit/Project
=2 Import Folder as AR Project
[ Preferences
) Projects from Folder or Archive

= CfC++

[= ECU Development

= Install

[= IS0LAR-A

[= Plug-in Development

[= Run/Debug

Einish

Cancel

A new pop-up window will appear, choose the archive file or the root directory to the existing
project to be imported. If valid project files are found, they are displayed in the box below;

select the desired project and press Finish.
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== Import O >
Import Projects -
Select a directory to search for existing Eclipse projects, .-_’ Jf
(®) Select root directory: | C\Users\POVIMI\Desktop\Pompa‘testProje | B[owse
() Select archive file: Browse...
Projects:
ProjectFromSeratch (Ch\Users\POVIMMDesktoph\ PompattestProje Select All
Deselect All
Refresh
L4 >
Opticns
[] Search for nested projects
[] Copy projects into workspace
[ ] Hide projects that already exist in the workspace
Working sets
[]add project to working sets Mew...
Select...
@' < Back Mext = Cancel

Create a new SWC

Now you can create a new SWC that will be used for NvM handling. To create the

SWC right click

on “Software” and select Software -> Create Component —-> Elements | Application Sw

Component Type and place the SWC in the ARPackage named “SWCs".

If printed, this document is
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File Edit Mavigate Search Project RTE RTA-BSW Run Role Configuration File Build Generator Window Help
Hmil % IIL DA QOO B RMHER O GO Oy
=+ AR Explorer £2 . < ECU Navigator | % Filesystem Navigator = 0
ogl@es Belr ~
v 2 MyNewProject [ AR 4.2.2 ]
v ™ Software

Cd Create Data Type »
& Create Compu Method >
1 E; Create Interface ¥
&5 Bs Create Component > &7 Elements| Application Sw Component Type
EE‘. Bs Create Composition » . Elements | Complex Device Driver 5w Component Type
@ \'r_a Create Infrastructure > [# Elements|Ecu Abstraction Sw Component Type
Eg. ;I: Create Adaptive SW » ﬂ Elements | Mv Block 5w Component Type
3 Deployment 4~ Elements | Parameter Sw Component Type
Elements | Sensor Actuator 5w Component Type
<+ Elements | Service Proxy Sw Component Type
ﬁ Elements | Service 5w Component Type

4.1.3 Create a new Port Interface

Ports connecting SWCs must have a reference to a defined Port Interface. To create a new Port
interface right click on “Software” and select **Software —> Create Interface —> Create Port
Interface —> Elements | Sender Receiver Interface.

File Edit MNavigate Search Project RTE RTA-BSW Run Role Configuration File Build Generator Window Help
Wi M DR 00000 K R Q- L == -
'~ AR Explorer 3 <& ECU Navigator L ] Filesystem Navigator = 8

Bg|@ @8 Ber -

w22 MyMewProject [ AR 4.2.7

v - é:f Create Data Type ¥
C_:‘. Create Compu Method »

LT Sys Create Interface 3 Create Port Interface > 8 Elements | Client Server Interface
ran Bsv Create Cormponent » <= Create Elements | Port Interface Mapping Set < Elements | Mode Switch Interface
@ var Create Composition ¥ < Elements | Nv Data Interface
6 Tin Create Infrastructure ¥ < Elements | Parameter Interface
3 Sta Create Adaptive SW ¥ {9 Elements | Sender Receiver Interface
3 Deployment <= Elements | Trigger Interface

Place the Port Interface into the ARPackage named “Interfaces”.

Double click on the Interface to open it with the “Data Dictionary Editor”; in “Sender Receiver
Interface”, select the interface from the table and press the Add VariableData Prototype
button.
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4 *MyFirstMeminterface 3
Interface
This page helps to configure AUTOSAR Port Interfaces
Interfaces
Sender Receiver Interface . Client Server Interface | Parameter Interface | Mode Switch Interface

ge Add SR Interface £ Add VariableData Prototype 3§ Delete
Filter:| |_“|:|RE Search; | | ILD RE ¢ 4k [

Add VariableData Prototype

ARPackage 5K ShortMame
8 fInterfaces i My_Standard_Interface
B /Interfaces 3 My_Extended_Interface
B /Interfaces o3 MyFirsthemlnterface
Set the Data Element name and its Type reference. The result of this step is shown in Figure
below.
Interface

This page helps to configure AUTOSAR Port Interfaces

Interfaces

Sender Receiver Interface ~._Client Server Interface | Parameter Interface | Mode Switch Interface | NvData Interface | Trigger Interface

oF AddSRInterface 5 Add VariableDats Prototype 3§ Delete

Filter: I:l |5 CIRE | Search: I:l S CIRE ¢ 4k = Rows:4

ARPackage 5R ShortMName SR Is Service YDP ShortName YDP Type Ref
l/\\)ﬁ {Interfaces B My_Standard_Interface
2 /Interfaces b My_Extended_Interface false
v # /Interfaces £ MyFirstMeminterface

4 DE_MyFirstDataElement uint16

Create in the asme way a second interface for the second PIM; the final result of this step is
shown below:

Interface

This page helps to configure AUTOSAR Port Interfaces

Interfaces

Sender Receiver Interface . Client Server Interface | Parameter Interface | Mode Switch Interface | MvData Interface | Trigger Interface

gF Add SR Interface 5@ Add VariableData Prototype 3§ Delete

Filter: l:l |5 OORE | Search: l:l 5% ORrE & 4k =] Rows: 6

ARPackage 5R ShortName SR Is Service VDP ShortMame VDP Type Ref
# fInterfaces % 1B My_Standard_Interface
8 /Interfaces L3 My_Extended_Interface false
w 8 fInteffaces 3 MyFirstMeminterface
4 DE_MyFirstDataElement uint16
v [ /Interfaces B MySecondMem|nterface
s DE_MySecondDataElement uint32

4.1.4 Create a new Port

SWCs communicate with each other through ports, the Memory SWC prototype has two
provided port to eventually communicate datas to other SWCs and two RPorts to receive datas
from NvM service module (created after configuation generation). To create a new port, open
the SWC with “Component Editor”; in “Main” Tab press the PPorts. .. button. In the pop-up
window “Port Creation Dialog”, select the desired Interface.

If printed, this document is Page 12 of 39
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{2 Port Creation Dialeg I}, — O e

Helps to create Ports from the selected Interfaces

Select the required interfaces for which ports need to be created under the component. This
will create the ports and assign the interface reference to the port.

Reference Style “
Filter: | | = [IRE | Search: | = CIRE 9 4k =] Rows
Interface Mo. of Entries

[] ClientServerlnterface T

v [ SenderReceiverinterface 4
(| My_Standard_Interface 1

(| My_Extended_Interface 1
MyFirstMerninterface 1

] MySecondMeminterface 1

[ ModeSwitchlnterface 2

Autosar Splitable Support

AR Element path: | SSWCs/Mem_SWC

Split the ARElement into different aroml file
(O] Existing ArFile () Mew ArFile
ARFile name : SWCs.areml "

@' oK Cancel

The final result of the Ports created is:

‘a=h Main &1 Functions &F Events IRV | Others

1= PPorts... #[ RPorts.. %% PRPors... 3§ Delete Configure Runnable...
Si[ﬂl\%wing: 2/2 C % @ | Filter: | | S CIRE
Type Interface | Port Interface Is Service D
N N N N N
1 [  PPort_FirstPIM E:3 MWy FirstMemlinterface = [l L
ICBE PPort_SecondPIM E:3 MySecondMeminterface = [l L

4.1.5 Create a new Internal Behaviour

To fill the empty SWC an “Internal Behaviour” container must be created inside which create the
entities such as runnables. To create the container, right click on the SWC and select New Child
-> Internal Behaviours | Swc Internal Behaviour

If printed, this document is Page 13 of 39
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3B B=wM
E| CanCommunication_SWC
2 Comm
3 EcuM
~ El Mem_SW -
v (31 PPort New Child » <+ Blueprint Policies | Blueprint Policy List
B PF Open With » < Blueprint Policies | Blueprint Policy Mot Modifiable
[ FE Show In Alt+Shift+W » < Blueprint Policies | Blueprint Policy Single
w Composition i
& | Equ Flal << Undo Set Short Name Vv EIEEEE S
- [ Ports | PPort Prototype
4 ToplLevelr Redo
(23 Infrastructure of Cut <4 Ports | PR Port Protetype
w LT System B Copy < Port Groups | Port Group
3 System Info - [ Ports | RPort Prototype
" d s
g signals Andl 3¢ Delete 4 Short Name Fragments | Short Name Fragment
Pdus
3 F 4 Sw Component Documentations | Sw Component Documentation
rames '8 Configure Runnable... .
3 Ecus [#  Internal Behaviors | Swe Internal Behavior
53 Metworks TERSNEDEcompe=s >4 Symbol Props
@ Parameter Defini .| Copy Variation Points & e DG
~ ran Bsw Modules Pdu Trace View
——— e 3 Problems Log I WorkFlow \L Problems | &) Console 2 T': Model API View | 0E Sa

4 Simplify Variant Condition (Boolean only) o display at this time

&' Description View | &2 Bui

An outline is not available.

Find References

Rename

Double click on the container to open it and set its properties, in particular set the nam.

Create a new runnable

Now that the Internal Behaviour is created, you can create the runnables entities. To create a
runnable, re-open the SWC prototype with the “Component Editor” and switch to the “Functions”
Tab. Press the Runnables button and edit the runnable name and its Function name in the
table.

Name | Mem_SWC | & vp.. B | Memory_IB

4=k Main &1 Functions #F Events IRV | Others

&b Runnsbles 3§ Delete Main Properties . Data Acces

%

Showing: 1/1 c B Filter:| | =i [IRE

Advance Options 4 o
VP Shart Label MinimumStartinterval |

o oF o SwhAddrMethod

RE_Mem_SWC RE_Mem_SWC_func Ell |

[ canBelnvokedCancurrent

ReEntrancelevel

Runnable Entity

Create a new Data Access Point

Runnables have access to SWC ports only if a Data Access Point is created; to do so, in
“Functions” Tab switch to the “Data Access Points” subtab and press the Access Points...
button. In the pop-up window “Create DataAccessPoint Dialog” select the “Data Send Points”.
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ms Create DatafccessPoint Dialog

Select VariableDataPrototype(s) to be set as reference

Select VariableDataPrototype(s) to be set as reference for the
DatabccessPoint(s) to be created

Reference Style W
=
type filter text

[1] DataWriteAccess
w DataSendPoints
w [#][®] PPort_FirstPIM
4 DE_MyFirstDataElement
~v [«][»] PPort_SecondPIM
4 DE_MySecondDataElement

B Indicates already configured and not possible to edit

Cancel

Create a new Event

Runnables can be executed only if they are connected to an event. The event triggering the
runnable is a timing event. To create the event switch to “Events” tab, press the little arrow next

to the green plus and select “Timing Event”.

If printed, this document is
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£ Mem_SWC 52

Mem_ SWC

Mame | Mem_SWiC

f:fsa- Main (@ Functions (‘ﬂ‘ Events IHﬂ G’therq

> v X

My TimingEvent

4 |nitEvent

< BackgroundEvent

<+ OperationlnvokedEvent ent Mame

4 BxternalTriggerQccurredEvent

<+ DataReceivedEvent

4+ DataReceiveErrorEvent

-A- qﬂﬁfl"Mﬁl"F‘lMHHHHI:IFFFFHFFUFIF'I"’
In the “TimingEvent Creation Dialog” select the desired runnable by a double click on it and
press Ok.
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n oy
o TimingEvent Creation Dialeg

assign the RunnableEntity reference to the Event,

[ Display Configured Runnables

Helps to Create Events from the selected Runnables
Select the RunnableEntity for the Event(s) to be created. This will create the Event(s) and

| B ORe

Showing: 111 Cs @ Filter:|
Runnable

i
RE_Mermn_SWC

[ select All

5
r:?/.

' 4

Timing Period(s)

Cancel

Configure the event’s properties such as the the event name and the period, the result of this

step is shown in Figure below.
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Name | Mem_SWC on VP.. IB | Memory_|B

= Main | & Functions | g Events IRV | Others

g+ X Delete

Showing: 1/1 C % @ Filter:l

Rte Event Type Event Mame Start Runnable Entity Activati

4 4 4 7
s

TE_Memeary_SWC RE_Mem_SWC EIE—

Ny TimingEvent

4.1.9 Crete the PIMs

To create a PIM from the Component Editor swithc to Tab “Others” and select the sub-tab
“PerlnstanceMemory”. Press the button Create PerlnstanceMemory; a new element will be
adde to the table below, edit the Shortname and set the initial value (InitValue column), type
and type definition. The final result of the two PIMs needed is shown in the following figure:

= Main | &1 Functions | g Events IRV | Others

ParameterDataPrototy | VariableDataPrototyp | ShortMameFragment | Annotation | Exclusivedrea | ExclusivefreaMesting | Swel

9F CreatePerlnstanceMemory K Delete PerlnstanceMemery

Showing: 2/2 Ca @ Filter:|

ShortMame* InitValue Type
“F “F N “
2 | 4 PIM_O1 1 uint16 uint16

For each PIM a new software data definition proposal must be created. To do that right click on
the PIM and select New Child -> Sw Data Def Props Variants | Sw Data Def Props
Conditional

e ——

~ (g Components

35 BswM
§7 CanCommunication_SWC
¥ ComM
3 Ecum
~ £ Mem_swc
~ [ Memory_IB
v 5 Mew Child » 4 Short Name Fragments | Short Mame Fragment
Open With > <= SwData Def Props | Sw Data Def Props Conditional
4‘ Show In Alt+5hift+W > <= Variation Point
f Und
G F ndo
4 Compo: Redo

4 Infrastre of  Cut

Open the created element and set the BaseType parameter to the proper value.

Do the same for all the PIMs configured.
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4.1.10 Create NvM Service Needs

Open the SWC containing the PIMs with the service needs Editor; to do that right click on the
SWC and select Open with -> Service Needs Editor.

w [ Components

3 BswM
7 CanCommunication_SWC
ﬂ ComM
ﬂ EcuM
Mem ="
Y EIHEEI‘E New Child > |
C3dPF Open With b Component Editor
3 Composit Show In Alt+Shift+W > 47 Generic Editor
Infrastruci l i
v i Eastem <) Undo Set Base Type o) Component Overview
Q}‘ Systern | Redo Service Meeds Editor
ystem In: L

3 Signals Ar of Cut
24 Pdus 2 Copy
3 Frames
3 Ecus

3 Networks 3 Delete

Paste

Switch to Tab NvM Service Needs and select Add NvM Service Needs; the table below will
be filled with a new element named “Srv_NvM_0"; edit the name and the service needs
attributes, below an example of how to configure the attributes to have a PIM that is read at
each startup and written at each shutdown.

MwbA_Meeds 0 Attributes

[] CheckStaticBlackld ] ResistantToChangedSw
] Readonly |
StorefitShutdown ] WriteQOnlyOnce

[ ] writeVerification []CalcRamBlockCre

RamBlockStatusControl | AP v]
Reliability | NO-PROTECTION v]
WritingPriority | Low v]
NDataSets lo | il
NRomBlocks s o | il
WritingFrequency lo | il

Finally connect the PIM the the Service needs created by adding a data Assignment; press on
Add Data Assignment; in the po-up window “Add Data Assignment” switch to tab Used PIM
and select the desired PIM; then press OK:
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H
&/

d
H

| To configure role based data assignment(s)

Please select the required data assignments for the respective roles given below to |
configure role based data assignment for the selected service dependency. !

UsedPararmeterElement | UsedPIM . UsedDataElement

ia {I Role : ramBlock

type filter text

4 PIM_DT
[] 4 PIM_02

[ ] Select all

Do the same steps for all the PIMs; the final result should be as shown here:

Component Name|Mem_SWC Internal Behavior | Memory_|B v i X o8 Add Service Ports

DEM Service Needs | FIM Service Needs | NvM Service Needs . DCM Service Needs | EcuM Service MNeeds
To view and configure the general needs on the cenfiguration of the NvRAM Manager (MvIM)

Configure NvM Usecase = Add NvM Service Needs o Add Port Assignment o Add Data Assignment ®x Delete Show MvM Attributes

Fnter:|:|_:-, Ore Search:|:|_:,.DRE Er | Rows:4

Service Dependency Port Assignment RBPA Role RBDA Role UsedPIM UsedDataElement  UsedParameterElement  Service Meed Va

v 4 Sne_NvM_C 4 NvM_Needs_0
ramBlock 4 PIM_O1

w4 Sne_NvM_T L\\) 4 NvM_MNeeds_1
ramBlock <4 PIM_02

4.1.11 Update System Composition

Open the TopLevelComposition and press the little arrow next to the green plus button and
select Component Prototype.
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4.2

4.2.1

sition/TopLevelC ype - ISOLAR-A/B 5.0.1 - %
i Role Configuration File Build Generator Window Help
018l e e s || |8
] TopLevelComposition &2 =8
- 0
Overview {Miatrix View] & @) & ~ By ®

> d v JR) [P |a | 0% S5 557 B8] | Compute Variant | []Overwiite Existing
8  Component Prototype

¥
J% Delegation Provider Port
[ Delegation Requester Port
4 Delegation Provider Requester Port @ | Fitter: | B ORe
Component Prototype 4 G Port Interface Type Status Connected Compasition Connected Port Connected Port Inte... | File Name VP
h ¢ i N4 N4 o N4 N4 N
1 3 CanCommunication_SWC RPort_shutdownTarget -8+ EcuM_Shutdown... 5 Open SWCs.anml E|
2 {3 CanCommunication_SWC RPort_shutdownTarget £ EcuM Shutdown...== Open SWCs.anml E|

3 8 cPT_CanCommunication SWC E..
4 8 CPT_CanCommunication_SWC_E.
5 8 cPT_CanCommunication SWC E...
6 B8 CPT_CanCommunication_SWC_E.

. [E] PPort_Extended TxData 4% My_Extended_Int.. @ Valid B8 CPT_CanCommunication SWC_EcuB [@] RPort Extended_... 9 My_Extended Inter.. Composition.arml
-] PPort_Standard_TxData  4p» My Standerd_Int... & Valid [ CPT_CanCommunication SWC_EcuB (€] RPort_Standard_... 4§ My_Standard_Inter... Composition.arml
. [E] PPort Standard TuData 49 My Standarc_Int.. @ Valid B8 CPT_CanCommunication SWC_EcuA [ RPort_ Standard_... 9 My_Standard_Inter... Composition.arml
-] PPort_Bxtended TData {9 My_Extended_int.. & Valid [ CPT_CanCommunicetion SWC_EcuA (& RPort_Extended_... 9 My_Extended Inter... Composition.arml

m

m

LILr

In the pop-up window “Create Component Prototype Dialog” select the new ASW SWC and press
Ok.

Part 2 - ECU Configuration
In this part ISOLAR B is used to configure the BSW modules of the ECU.

NB: ISOLAR B can be accessed by selecting the “ECU Navigator” in the Project Explorer view.

Map SWC to ECU

The new SWC must be mapped to the ECU “EcuA”; to do that right click on the System element
(in the imported project it is called System) and select Open with -> SWC to ECU Mapping
Editor

~ [ System Info
<+ Ecuh_FlatMap

[B] EXTR Ecua
B syst~
4 Signals | MNew Child > |
S o S > B RTEEditor
g. Frames Show In Alt+Shift+W » E] System Data Mapping Editor
4 Ecus

SWC To ECU Mapping Editor
EndToEndProtection Configuration Editor

3 Metworl < Undo Do Commands

“ Fam Bsw Redo
B BwMo p

° Bsw Ma

+ Composition Editor
Copy
(3 BswMdt | &
x

HE ==

Auto Signal Mapping

Variant Inf Paste g2 Align Rte Configuration Editor
ariant Info :

® Timing Exte Delete ECU Ecu Partition Editor
3 Standardiza B [E] System Editor
- Pdu Trace View
CJ Deploymen &/ Generic Editor
G fwd 4 Simplify Variant Condition (Boclean only)
(= Config #  Find References

On the right the TopLevelComposition should have in black the mapped SWC and in pink the not
mapped ones. Drag and drop the Memory SWC under the EcuA on the left; the final result of this
step should be as shown below:

type filter text 4 Create System Mapping <& Create ECU Instance

v {# TopLevelComposition
B CPT_CanCommunication SWC_EcuA
¥ CPT_CanCommunication_SWC_EcuB

) | Showing:4/4 | ] C % @ | Filter: |

B/ CPT_Mem_sWC System Mapping SWC te ECU Mapping 4 Compenents Mapped 4
ShortName ECUlnstsnce | ECUPartition | VeriantPoint  Target Component Prototype Context Comp...
N N N N N N
1| 4 4 SystemMapping
2 4 < Ecuh [=|
3 8 CPT_CanCommunication SWC_Ecul
4 B cPT_Mem_swe
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4.2.2 Update ECU Extract

The existing ECU Extract must updated now since a new SWC has been assigned to the ECU;
right click on the System and select Create ECU Extract in the pop-up window that appears
keep selected the “Update existing ECUExtract” option and press Finish.

NB: if the previous ECU extract files are not placed in the project root folder, this step will create
two new files; replace the old files with these new ones moving them in the desired
sub-directory.

4.2.3 Configuration Generation

Now you can update the Configuration of the BSW generating a new one.

Press the ConfGen button or from the Menu bar select RTA-BSW -> Automatically configure
BSW from System Description. This step will update the “Config” directory inside the Project
folder with the automatically generated arxml files related to the BSW modules. As a result
expanding the Bsw Modules within the “ECU Navigator” menu you can see how a Memory stack
has been created with the modules: NvM, MemlIf and Fee.

4.2.4 Import configuration

Import from the MCAL the Fls module description files; in this case the following files have been
imported:

* FIs_BSWMD.arxml
* FIs_ BSWMD_EcucValues.arxml

4.2.5 Code generation

Now you need to generate the BSW code; in this way the BSWMD files will be generated and the
NvM service will be recognized and available to be added to the composition. First you need to
have a configuration to run. From the Toolbar press the arrow next to Run Configurations
button and select Run Configurations...

ole Configuration  File  Build Generator  Window  Help

A RIDIEM O i m D

= H 1 CFW ProjectFromSeratch
e R - 2 ProjectFromScratch
A 3 CPW ProjectFromScratchMvi

4 CPW MyMewProject
5 CFW MewProjectFromScratch

E 2 B A

Run &= >

Run Configurations...

Organize Favorites...

In the pop-up window select the correct configuration

Make sure that the RTA-BSW version recognised is the desired one and that the project is correct,
check the path where you want to create the folder with the BSW source code. Finally check that
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4.2.6

all the BSW modules configured are checked. The result of this step is shown in Figure below.

=4 Run Configurations %

s

Create, manage, and run configurations ;—;

- —+l,
=] x| S MName: | ProjectFromScratch |

type filter text

v §# CodeGen Launch Configuration
§s MyNewProject
§# ProjectFromScratch Project
&5 ProjectFromScratch
§# ProjectFromScratchMNwvM
= EASE Script
& Eclipse Application
[3 ISOLAR-A External Code Gen
Ea ISOLAR-A RTA-RTE Code Gen
1 Java Applet [] RTA-HWD(Can)
[T Java Application [] RTA-HWD(Eth)
Ju JUnit [] RTA-HWD(Fray)
4 JUnit Plug-in Test [] RTA-HWD(Lin)

BSW Generation Config

RTA-BSW RTA-BSW Select

ProjectFromScratch Select

Output Path | C:/Users/POVIMI/Desktop/Pompa/testProjects/02_ProjectFromScratchE Browse...

Modules: [#] Generate C/H

Generate ARXML

Generate static BSW Code
Generate Integration Code
[[] Delete Existing Output Folder

[ RTA-ETH A
[] RTA-FRAY

5 Launch Group [] RTA-11939 [ select All Modules
[B] MWE Workflow [ RTA-LIN
Mwe2 Launch ~ [m] RTA-MEM
& 0SGi Framework [JEa
W Perl CGI Fee
v ¥ Perl Local Memlf
W CPW MyNewProject NvM
m‘ CPW NewProjectFromScratch [] Rba_EaFs1
W CPW ProjectFromScratch Rba_FeeFs1
W CFW ProjectFromScratchhvid [] RTA-SAFE
B Sphinx Workflow [] RTA-SEC
[ RTA-XCP

i i Revert Apply
Filter matched 24 of 24 items —

Make sure to add the needed code into Integration files generated since the existing files will be
overwritten! (e.g. in Compiler.h fill the INLINE defines)

SWC Ports for NvM

Besides the PPort created previously, the SWC “Mem_SWC” needs to have as many RPorts as
are the PIMs; so open the SWC with the Component Editor, switch to tab “Main” and create a
new RPort; in the pop-up window select ClientServerinterface -> NvMService. Do the same
for every PIM created.
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Mem_SWC

Name| Mem_SWC | ge VP.. IB | Memory_IB

i Main &1 Functions| g Events IRV | Others

I® Pports... #[ RPorts... %% PRPorts... 3§ Delete Configure Runnable...
Showing: 4/4 C® @ Filter:| | 5% CIRE
T Interf Port Interf Is Servi

yﬁ nterface  Port Interface s Service |-

g ' 'd g '
1 [ | PPort_FirstPIM Er g MyFirstheminterface =] O L
2 | [ | PPort_SecondPIM B MySecondMemlinterface =] (| L
3 RPort_FirstPIM B NuMService =] |
RPort_SecondPIM P NvMservice =] L

Reopen the SWC with the component editor to add the Server Call Points; switch to “Functions”
Tab, on the right switch to sub-tab “Server Call Points” and press the Server Call Points...
button. In the pop-up window select “SynchronousServerCallPoint”; in this way needed Server
Call Points for all the PIMs will be created; see figure below:

N ]

.@';z-;:;-;'=:---';::-: — |:| %

| =l EdlE S = LN J L L

| Select ClientServerOperation(s) to be set as reference

Select ClientServerOperation(s) to be set as reference for the
ServerCallPoint(s) to be created

Reference Style W

=
type filter text

[] AsynchronousServerCallPoint
w SynchronousServerCallPoint
RPort_FirstPIM
RPort_SecondPIM
] AsynchronousServerCallResultPoint

{ @ Indicates already configured and not possible to edit
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Crc Module creation
By defualt the NvM automatically configured by ConfGen will make use of the CRC; the
corresponding BSW module must be configured. To do that from the ECU Navigator menu right
click on Bsw Modules and select Create Service -> Create Crc. In the pop-up window
choose the module name “Crc” and press Finish.
-
38 EcuM
£7] Mem_swc
3 Nt
v 3 Compositions
4 Ecus_Flatiiew
E ToplevelComposition
3 Infrastructure
I System
@ Parameter Definitions
v mm Bsw Modi
C3 Com ¢ Create Child >
v 3 Memc Create Other Modules ¥
[ Fe Create COM Stack >
Om Create |0 Stack >
G E‘o:: Create Memory Stack >
3 Rte O Create Mode Mgm ¥
I:':‘. Other Create Service > Create Watchdog Module ¥
v [ Ecuct Create Rte OS ¥ ] Create Dcm
. m.;i+ f‘: Create Ecuc Value Collection » ] Create DolP
< Open With > [] Create StbM
&4 Description V She  Switch to Product L] Create Det
Enable Post Build Loadable Mode L] Create Dem
An outline is not avails Post Build Loadable Model Export W
] Create EZEXf
|1 Create FiM
[ Properties [ | Create Csm 1= WaorkFlow
0 errors, 2 warnings, 66 others
Remember to configure the Crc module according to the project’s requirements.
After this step it is necessary to run the code generation again to generate this module’s code.
Fls module creation

Create an module “FIs” to have all the reference needed to the MCAL. To create an “FIs” module
right click on “Bsw Modules” from the “ECU Navigator” menu and select Create Memory

Stack -> Create Fls
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<» ECU Configurator by
W fl]j’ ProjectFromScratch [ AR 4.2.2 ]
7 Software
LT System
@p Parameter Definitions
v =2 Bsw Morilae
3 Com Create Child ¥
L3 Mer Create Other Modules ]
Cd Mod Create COM Stack »
) Servi
03 RteC Create |0 Stack >
e
3 Othe Create Memory Stack * [ ] Create NvM
3 Ecuc Create Mode Mgm * [] CreateEa
i*i:' Variant [ Create Service * | Create Fee
L
= Bamf. Create Rte 05 * || Create Fls
4 Generic .
CB Ar Metal Create Ecuc Yalue Collection * ] Create Memlf
Open With * [ CreateEep
ohe Switch to Product
Enable Post Build Leadable Mode
Post Build Loadable Model Export
rl

Configure the module according to you hardware; reported below a sample configuration to be
used with virtaul target:
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== Mew AR Elerment Creation

AR Element

Create a new AR Elerment

Fls

| Fls

(®) Create Mew AR Packages () Use Existing AR Packages

AR Package Path:

| /RE/UBK/Project/EcucModuleConfigurationValuess

Auto-update Filename

File name:

| Flz_EcucValues.amoml

Select the folder:
[y

type filter text

Ecud_FlatView SWCD.ammnl
EcucValues.arml

w [ IntegrationCfg

= Can_BSWMD.arml

fiy

iy

CanEcucValues_Mcallntegration.arcml

o

Interfaces.aroml
[SOLAR_PlatformTypes.arml
MSL_ShutDown.arml
Os.arxml

w

[T, [

5

RB.amml

g, (g, [

Rte.amml

Cancel
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w [] Fls"FIs"
[0 FlsConfigSet "FlsConfigSet_0"
03 FlsGeneral "FlsGeneral _0"
03 FlsPublishedinformation "FlsPublishedInfor

w [ Fls"Fls"
~ [0 FisConfigSet "FlsConfigSet_0"

@@ FlsDemEventPararneterRefs
@8 FlsExternalDriver

w [0 FlsSectorList "FlsSectorList_0"
~ [ FlsSectors [1]

| FlsSector "FlsSector_0"
23 FlsGeneral "FlsGeneral 0"
23 FlsPublishedinformation "FlsPublishedInfor

w [ Fls"Fls"
~ [0 FlsConfigSet "FlsConfigSet_0"

@@ FlsDemEventParameterRefs
@@ FlsExternalDriver

~ [07 FlsSectorList "FlsSectorList_0"
w [[3 FlsSectors [1]

03 FlsSector "FlsSector 0"
") FlsGeneral "FlsGeneral_0"
23 FlsPublishedinformation "FlsPublishedinfor

Edit BswM module

Attributes
ShortName™
FlsDefaultMode*
FlslobEndMotification
FlslobErrorMotification
FlsMaxReadFastMode
FlsMaxReadMormalMode
FlsMaxWriteFastMode
FlsMaxWriteMormalMode
FlsRbDevicelD

FisRbDeviceType*

ATLMNoutes

ShortName*
FlsMumberOfSectors*
FlsPageSize*
FlsSectorSize®
FlsSectorStartaddress™

Attributes
ShortName™
FlsAcLoadOnlobStart
FlsBaseAddress
FisCancelApi*
FisCompareApi*
FisDevErrorDetect™
FlsDriverindex
FlsGetJobResultApi*
FlsGetStatusApi*
FisRbBlankCheckApi*
FlsRbDeactivateDeviceApi
FlsRbHclk
FlsRbLibRamAddr
FlsRbMachineType
FIsRbP1xSuppertOlderDevi
FlsRbSuspendApi
FisSetModeApi*
FlsTotalSize
FlsUselnterrupts

FlsVersionlnfoApi*

ETAS

DRIVING EMBEDDED EXCELLENCE

[ FisConfigset_0

MEMIF_MODE_SLOW vl®-
[NuLL_PTR | ® ~
[NuLL_PTR | ® ~
[512 | ® ~
[512 | @~
[512 | @~
[512 | @~
| | ® -
REA_FLSPC_DFLASH vl®-

[ FisSector 0

[6 | @ ~

C | @~

[ ®-

10 | @~

[ FisGeneralL0 |
felse v ®~
E ©-
felse v ®~
true v (X~
felse v ®~
0 | ®~
true v (X~
felse v ®~
true v (X~
v ®-
| ®-
| ®-
MCU_RB_PC v ®~
ce v ® -
v ®-
felse v ®~
6144 | @~
felse v ®~
true v (3~

Memory stack needs to be initialized at startup and deinitialized at shutdown, for this reason the
BswM module needs to be modified in the following way:

1. Add a new Mode request port with request processing of type BSWM_IMMEDIATE
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BSW Editor

BswM Contents

=ABBEHE

[] BswM "Bswh" ¥ B3 BswMConfig "BswMConfig" ¥ B3 BswhArbitration "BswiMArbitration" » B3 BswMModeRequestPorts [

IR

‘ type filter text |

v [_] BswM "BswM" g5 Create BswhiModeRequestPort

~ [0 BswMConfig "BswMConfig"

r:l

~ [ BswMArbitration "BswiMArbitration”

» [0 BswMLogicalExpressions [7]
> [0 BswMModeConditions [9]
w [ BswMModeRequestPorts [4]

BswMModeRequestPort

> [0 BswMModeRequestPort "Bswh | 1 [ 3 Bswh_MRP_Bswhi_MDG
> [0 BswMModeRequestPort "Bswh 2 [ |23 BswM_MRP_ApplicationRequestPart
> [0 BswMModeRequestPort "BswiM,| 3 [0 |3 BswM_MRP_ComM_Can0
» 0 BewhMModeRequestPort "BswM. | |4 [ ) Bowh MRP_SweModeRequest
> [ BswMRules [7] B
bulk [

([ BswMDataTypeMappingSets "BswhDat
> [3 BswMMeodeControl "BswiMModeContre
» [ BswMGeneral "BswhMGeneral"

BswMRequestProcessing®

N
(T) BSWM_IMMEDIATE
(T) BSWM_DEFERRED
(T) BSWM_IMMEDIATE
(T) BSWM_DEFERRED
@

Attributes
ShortMame™* | BswMMRP_MvmReadAllComplete
BswMRequestProcessing* | BSWM_IMMEDIATE

v ®

2. Set the MRP source right clicking on the source and selecting New Child ->
BswMNvMJobModeilndication; then set the BswMNvmService to “NvmReadAll”.

> [0 BswMModeConditions [8]
w [0 BswhMModeRequestPorts [3]
» [0 BswMModeRequestPort "BswM_MRP_BswM_MDG"
» [0 BswMModeRequestPort "BswM_MRP_ApplicationRequestPort”
5 [0 BswMModeRequestPort "BswM_MRP_ComM_Can0"
> [0 BswMModeRequestPort "BswM_MRP_SwcModeRequest”
w ([ BswMModeRequestPort "BswMMRP_NvmReadAllComplete”
i@ BswMModelnitValue
[0 BswMModeRequestSource '
5 [ BswMRules [7]
[C0 BswMDataTypeMappingSets "BswhMDa
> OB ontrol "B ontr Y

New Child
Show In

T A

Undo setting reference

3 BswMGeneral "BswMGeneral"
Redo

Cut

Copy
Paste

of

Delete

1 Move Up

Move Down

Fill BswMModeRequestSource with Default values
PDU Trace View

Export Module...

Find References

Split File...

Configure Post Build Variants

4

ties l:: Problems &3 % Problems Log]

Configure Variation Point

Ctrl+Z
Ctrl+Y

Ctrl+X
Ctrl+C
Ctrl+V

Delete

Ctrl+Up

Ctrl+ Down

(5]
(5]
(5]
(5]
(5]
(]
(5]
(5]
[5]
(5]
(5]
(5]
(5]
(5]
(5]
(]
(5]
(5]
[5]
5]
]
(=]

BswMBswModeNotification
BswhCan5Mindication
BswiMComMIndication
BswhComMInitiateReset
BswhMComMPncRequest
BswhMDcmApplicationUpdatedindication
BswMDcmComModeRequest
BswMEcuMIndication
BswMEcuMRUMRequestindication
BswMEcuMWakeupSource
BswMEthlfPortGrouplink5tateChg
BswMEthSMIndication
BswiMFrSMIndication
BswhGenericRequest
Bswh)1938DcmBroadcastStatus
BswiJ1938MNmindication
BswhLinSMIndication
BswMLinSchedulelndication

vrarnings, 8 others Remove Variation Point B=nMEl phiodekeqeet
an BswMMmIfCarWakelplndication
arnings (2 items) BewMNuMlobMadelndicati
fos (66 items)
BswhMhvMReauest
Attributes be
ShortName™ B=whMNviIobModelndication_0 |
BswMNvmService NvmReadAll v @ -

3. Create a new Mode Condition to check the NvM reading at startup at set its parameters as

below:
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B type filter text
w | Bswbhd "BswhA" 5@ Create BswMMod
w [0 BswMConfig "BswMConfig" Showing: /9 | I
s [ BswMArbitration "BswMArbitration”
» [0 BswMLogicalExpressions [7] BewM
v [ BswMModeConditio—- "™
» [0 BswMMeodeCone Show In ?
» [0 BswhModeConc Create BswMMeodeCendition Bo
» [0 BswMMaodeCone ) B
, 3 BswMModeConc < Undo setting reference Ctrl+Z o
s [0 BswMMedeConc Redo Ctrl+Y Ber
5 [0 BswhMModeConc cut Cirle X P
« B3 Rewbdbade nnr
Attributes
ShortName* | BswM_MC_BswModules ReadAllComplete |
BswMConditionType* L}ESWM_EDUALS_NGT v X -
References
BswMCon_onMode* BswMMRP_MvmReadAllComplete v (®)

Finally set the BswMConditionValue to:

Attributes
ShortName* | BswMBswhMode |
BswhMBswRequestedMode ’_Nlav_REQ_P EMDIMG | @ -

4. Edit the Logical Expression “BswM_LE_InitBlockReadAllComplete” to add the created MC.
The final configuration of this Logical Expression must be as shown below:

Attributes
ShortName™ BswM_LE_InitBlockRead AllComplete |
BswMLogicalOperator BSWM_AND I v @ A
References
BswM_MC_BswM_StartupTwo &=
BawM_MC_BswMeodules_ReadallComplete
BswhArgurmentRef b4

What has been done in steps 1 to 4 for the startup reading, must be done for the writing at the
shutdown. Elements must be added or edited, see the figures below as reference:
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Attributes
ShortMame* BswMMRP_MwmWriteAllComplete |
BswMlquestProcessing® | BSWM_IMMEDIATE ’® -~
Attributes I}
ShortName* | BswMNvMJobModelndication |
EswMNvmService MW ritedll W @ -
Attributes
ShortName™ BmM_MC_BstoduIes_WriteAIICompleteI |
BswMCenditionType* BSWM_EQUALS_MOT v (%) -
References
BswMCon_.onMode* BswMMRP_MvrmWritel|Complete W @ -
Attributes
ShortName* | BswMBswhMode |
BswhMBswRequestedMode ’_NBM_REQ_PENDING | @ -
Attributes
[\ ShortName* | BswM_LE_GeDown |
BswhLogical Operator BSWM_AND W @ -
References
Bswh_MC_Bswi_PrepShutdown
Bawh_MC_BswiModules_WriteAllComplete
BswhArgumentRef

5. Add the Memory stack modules initialization functions to the Actions; in the following
pictures an example on configuration:
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[ BswhiMUata lypeMappingets “BswiviLlata lypeMappingsets” EswMActit
w [ BswhMModeControl "BswiMModeContral”

5 [0 BswMActionLists [7]

v [ BswMActions [22] 1 [ 23 BswM
3 [E3 Bswhia Show In > [T |E3 BswM
> 3 BswMAT ¢ ote BawMAction | [ [ BswM
5 00 Bswhis I

Bswi
5 [I3 Bswhid <,‘:9 Undo Do Commands Ctrl+Z - g g Bss:M_
5> (@3 BswMA . Redo Ctrl+¥ | O |89 BowM
5 [ Bswhp | AL
3 ﬁ BSWM]ﬂ I::th Ctrl+.'=( | D ﬁ BSWM
5 3 Bswha Copy crieC || [0 @3 BswM
> [0 Bswha Paste Ctrl+V | L1 (3 BswM_
> [0 Bswhi [T |E3 BswM
5 [ Bowig 3 Delete Delete | [1 &3 BswM
’ g gwmi ¢ Move Up crl+Up || O |3 BswM_
’ _ o JL Meare Mawn ) #rl+ nnwn D ﬁ Bzwh
> [ BswMAction "Bswh_Al_EcuMShutdown” w| || Attributes
e ? éswgdﬁ\:lon HIBTM::L::I:!%%M |ableActions" ShortName* | BswhUserCallout |
@ BswMComMAllowCom BswMUserCalloutFunction* [ Fis_nit(NULL_PTR) | ® -
8 BswMComMMeodeLimitation

> [ BswhMAction "BswM Al BswMSwitchPrepShutdown” | || Attributes
> 3 BswhAction "BswM_Al_BswMSwitchPostRun”
> [ BswMAction "BswM_Al_EcuMShutdown”

> (3 BswhMAction "Bswh_Al Flslnit" BswMUserCalloutFunction® [ Fee_tnit{NULL_PTR] | ® -
v [ BswMAction "Bst,ALFeq}rt"

e _
B Roabdi nmMA s nm

> [0 BswMAction "BswM_Al_BswMSwitchPostRun” ~
5 [ BswMAction "BswM_AI_EcuMShutdown"
> [0 BswMAction "BswM_AI_Flslnit"

> [J BswMAction "BswM_Al_Feelnit" BswMUserCalloutFunction® NvM Init() | ® -
~ [ BswMAction "BswM_AI_RNvMIpjt

w [ BswMAvailableActions "B: |Availablefctions”
@ BswMComMAllowCom

5 [0 BswMAction "BswM_AI_EcuMShutdown” A Attributes
> [0 BswMAction "BswM_&I_Flslnit"
» [0 BswMAction "BswM_A|_Feelnit"

5 [ BswMAction "BswM_Al_NvMInit"
~ [0 BswMAction "BswM_Al_FeeRb",

v [ BswMAvailableActions s
= RewhACnmMAlnw om

ShortName* | BswMUserCallout |

ShortName* | BswhUserCallout |

ShortName* ‘ BswiUserCallout ‘

BswMUserCalloutFunction” [ Fee_Rb_Endinitq] | ® ~

6. Add the Actions for reading and writing of NvM:

> [ BswMAction "BswM_Al_Feelnit" w]| [ Attributes
5 [ BswMAction "Bswh_Al_NvMInit"
- ShortName* BswiMUserCallout
s [ BswMAction "BswM_Al_FeeRbEndlnit” me [BswMuserCaliew |
~ [ BswMAction "Bswh_Al NvMRmﬂl' BswMUserCalloutFunction® | EcuM_User_Nvi_ReadAll()
w [ BswMAvailableActions i ctions”
@ BswMComMAllowCom
8 BswMComMModelLimitation
B BswMComMModeSwitch
5 [0 BswMAction "BswM_Al_Feelnit” a| [|Attnbutes
5 (19 BswMAction "BswM_AL_NvMinit"
- ShortName* BswhUserCallout
s [ BswMAction "BswM_A|_FeeRbEndnit" me [BswhUserCallow ‘
> [0 BswiMAction "BswhM_Al_NvMReadAll" BswMUserCalloutFunction” [ MuM_wiriteanlp
~ [0 BswMAction "BswM_AI_NvMWrit
w [ BswM lablesctions "BswiM bleActions"
@8 BswMComMallowCom

7. Edit the Action List “BswM_AL_BswModules_InitListTwo” to add the modules initialization
and the read all action:
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3 BswMRule "BswM_AR_StartCom"
2 BswMRule "BswM_AR_PostRun"
2 BswMPRule "BswM_AR_Shutdown"
£ BswMRule "BswM_AR_WriteAllComplete”
£ BswMRule "BswM_AR_SwcModeRequest”
(23 BswMDataTypeMappingSets "BswMDataTypeMappingSets"
(3 BswhModeContral "BswhiMod, ntrol"
v [0 BswMActionLists [7]
w [0 BswMActionList "Bswi_AL_BswModules_InitListTwo"
~ [0 BswMActionListiterns [2]
[0 BswMActionListitem "BswM_ALl_BswiMStartupTwo"
[ BswMActionListitern "BswM_ALI_FlsInit"
> [ BswMActionList "BswM AL BswMedules InitListReadAll"

Attributes
ShortMame® [ Bswh_ALI_Fisinit |
BswMAbortOnFail* ‘false v‘ ® -
BswMActionListitemIndex* [0 | @ -

References
BswMActionListitemRef* [Bswh_AL_Fisinit v @

3 BswMRule "BswM_AR_StartCom"

[ BswMRule "BswM_AR_PostRun"

[ BswMRule "BswM_AR_Shutdown"

[ BswMRule "BswM_AR_WriteAllComplete”

(5] BstRuIéhﬁst,AR,chModeRequest"
BswMDataTypeMappingSets "BswMDataTypeMappingSets”
BswMMedeCentrol "BswhMModeContral”

23 BswMActionLists [7]
w [ BswMActionList "BswM_AL_BswModules_InitListTwo"

~ [[3 BswMActionListitems [6]

(3 BswMActionListitern "BswM_ALI_BswMStartupTwo"
[0 BswhActionListitem "BswM_ALI_FlsInit"
[ BswMActionListiter "BswM_ALI_Feelnit"

ShortName™ [ BswM_ALI_Feelnit |
BswMAbortOnFail* |fa|se v| ® -
BswMActionListitemindex* |1 | @~
References .
BswMActionlistltemRef* |Bswh_AL Feelnit v ®-

73 BswMRule "BswM_AR_StartCom"

73 BswMRule "BswM_AR_PostRun”

23 BswMRule "B;wM,%Shutdown"

20 BswMRule "BswM_AR_WriteAllComplete”

20 BswMRule "BswM_AR_SwcModeRequest”
JswhMDataTypeMappingSets "BswMDataTypeMappingSets”
3swMMeodeControl "BswhMMedeControl”

[0 BswMActionlLists [7]
v [0 BswMActionList "BswM_AL_BswMedules_|nitListTwo"

w [[J BswMActionListltems [6]

(00 BswMActionListitem "BswM_AL|_BswhMStartupTwo"
(£ BswMActionListitem "BswMM_ALI_Flsnit"

(C3 BswMActionListltern "Bswi_ALI_Feelnit"

(3 BswMActionListitem "BswhM_AL| FeeRbEndinit”

Attributes -

—té [0 BswhRule "Bswh_AR_StartCom"
3 BswMPRule "BswM_AR_PostRun"
[0 BswhRule "BswM_AR_Shutdown"
[0 BswMRule "Bswh_AR_WriteAllComplete”
(9 BswMRule "BswM_AR_SwcModeRequest”
BswhDataTypeMappingSets "BswhDataTypeMappingSets”

BswhMMeodeControl "BswMMedeControl”

23 BswMActionLists [7]

w [0 BswMActionList "BswhM_AL_Bswhodules_|nitListTwo"

~ [[0 BswMActionListltems [6]

(09 BswMActionListitem "BswiM_ALI BswMStartupTwo"
([0 BswhActionListitern "Bswh_ALI_Flsinit"
[0 BswhActionListltem "BswhM_ALI_Feelnit"
3 BswMActionListltem "BswM_ALI_FeeRbEndInit"

(I BswMActionListitem "BswM_ALI_NvMinit"

ShortName* [ BswM_ALI FeeRbEndlnit |
BswMAbortOnFail* |fa|se
BswMActionListitemIndex* [2
References
BswMActionListltemRef* | BswM_Al_FesRbEndinit

Attributes
ShortName* [ BswiL_ALI_NvMinit |
BswMAbortOnFail* |fa|;e v| ® -
BswMActionListitemIndex® 3 | @ ~
References
BswMActionlistitemRef* [Bswh_ALNvminit

[\; (0 BswhMRule "BswM_AR_StartCom"
(I3 BswMRule "BswM_AR_PostRun"
00 BswMRule "BswM_AR_Shutdown"
(29 BswMRule "BswM_AR_WriteAllComplete”
(3 BswMRule "BswM_AR_SwchModeRequest”
(£ BswMDataTypeMappingSets "BswiMDataTypeMappingSets"
w [ BswMModeControl "BswiMModeControl”
w [ BswMActionLists [7]
w [ BswMActionList "BswM_AL_BswModules_InitListTwo"
w ([ BswMActionListiterns [6]
[C3 BswMActionListitem "Bswi_ALI_BswMStartupTwo"
(09 BswMActionListitemn "Bswh_AL|_Fls/nit"
(03 BswMActionListitern "Bswh_AL|_Feelnit"
02 BswMActionListitem "BswM_ALI_FeeRbEndInit"
09 BswMActionListitern "Bswh_ALI_MNvMInit"
([ BswMActionListiter “BswiVM_ALI_NvMReadAll"

Attributes

ShortName* [ BswM_ALI_bvMReadAll |

BswMAbortOnFail” [false v ®-

BswMActionListitemindex™ [ 5 | ® ~
References

BswMActionListltemRef* | Bwh_ALLNiMReadAll

NB: the action InitBlockTwo must have an index such that it is executed after the
memory stack modules initialization and before the read all function!

8. Edit the Action List “BswM_AL_Shutdown” to add the writing of NvM action:
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/htril::lutes

ShortName™
BswMAbortOnFail™

BswMActionListltemIndex™

References

BswiMActionListltemRef*

ETAS
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BswM_Al_MwMWriteAll

&
| BswM_ALL_NvMWriteAll |
false v X~
3 | ® -

by

NB: The writing action must be executed ater stopping the RTE, deinitializing the

other modules and while the ECU is in PREP_SHUTDOWN state

9. Edit the “BswMGeneral” container parameters to enable the NvM:

~ [ BswM "Bswh"
[0 BswMConfig "BswhMConfig"
w [ BswMGeneral "BswMGeneral"
BswMRbGenericReqUser
%BstUser\ﬂcludeFMes "BswMUserincludeFiles"

4.2.10 Composition Update

BswMEthlfEnabled*
BswMEthSMEnabled™
BswMFrSMEnabled™
BswMGenericRequestEnabled*
BswMJ1939DcmEnabled*
BswMJ1939NmEnabled*
BswMLinSMEnabled™
BswMLinTPEnabled*

BswiMMainFunctionPeriod

false

false

false

true

false

false

false

false

v (X -
v| -
v (X -
v (X -

v| -

(001

| ® -

falze

v (X -

Coonig
|Bst NvMEnabled™

true

BswMRbDebugEnable
BswMRbIntrptQueueMaxsize

BswMRbMaxNumOfRules

false

[5

| ® -

[255

| ® -

Now that the NvM service has been created you can add it to the Composition; open it with the
Composition Editor, click on the little arrow next to the green plus button and select
Component Prototype. In the pop-up window select the NvM component and press Ok
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&Y Create Component Prototype Dialog — O x
Helps to Create Component Prototypes

Creates component prototypes of selected Component Type

Reference Style v B/ =

(] Filter out already available instances of a component

Component Type Generated Shortname ARFile
[JiTopLevelCompasition: CPT_ToplevelComposition Ecud_FlatView_SWCD.arml
[J CanCemmunication_SWC CPT_CanCommunication_SWC Ecufs FlatView SWCD.amml
[] Mem_SWiC CPT_Mem_SWC_0 Ecul_FlatView_SWCD.arxml
[] Bswia CPT_BswhA_0 Ecufs FlatView SWCD.amml
[] EcuM CPT_EcuM_D Ecul_FlatView_SWCD.arxml
[J Comm CPT_ComM_D Ecufs FlatView SWCD.amml
Mwi CPT_NvM Ecul_FlatView_SWCD.arxml
] Select All

4.2.11 Create connections between SWC and NvM module

Now that the the NvM has been added to the ECU configuration, you must connect its ports to
the SWC created previously. To do that open composition and switch to tab “Manual Connection
Editor”. On the left select the NvM module and select the port “NvM_NativeBlock 2”; it must be
connected to the SWC so on the right chhose the memory SWC and select the corresponding
port. Do the same for the other Nvm Block. The final result of this connection step il shown

Showing: 2/4 [One Direction] M C B @ | Filer: | | B Ore
Component Prototype Connector Name Port Interface Type Status Connected Composition Connected Port | Connected Port Inte... | File Name v
N hd hd hd hd N N hd hd N4
1 B cPT_vM H ASC_CPT_NvM_NvM_Natives... [8] Mot Native... 8 NuMSenvice @ Valid 8 cpT_Mem_swc RPort_FirstPIM @ NvMservice EcuA\ FlatView SWCD.... =
2 B cPTM H ASC_CPT_NvM_NvM_Notives... [8] NuM_Native... B NuMService @ Valid B8 cPT_Mem_swC RPort_Secon... B NvMservice EcuA_FletView_SWCD.... | o

4.2.12 Update ECU Extract

Update the ECU Extract since a new module has been added. Right Icick on the System and
select Create ECU Extract as done before.

4.2.13 Map the SWC runnables on Os Tasks

Open the existing Ecuc value collection and switch to the “Entity to Task Mapping” Tab and drag
and drop the present runnables (SWC runnables, MemIf Main function runnable, NvM Main
function runnable and FIs Main function runnable) on the right under the Os task on the left. The
result of this step is shown in Figure below.
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4.2.14

4.3
4.3.1

Mapped Entities

= | Showing: 28/28

Os Task/Event Mapping

OsTask

[0 ECU_StartupTask
4 77 OsTask_ASW

4 57 OsTask_BSW

L= - - e

gla|lala|la|la|la|la|a] =
= e R - R T R =)

]
H
I
1
1
i

~

Code generation

o

OsPricrity

CreateRegnrt B @ Filter:|

1

N
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=R R =

| G Olre
Component Instance Properties -
Entities Componentlnstance
N
ZARE_Tx aCPT_CanCommunication_SWC_
ZARE_Rx ECPT_CanCUmmunication_SWC_

ZARE_Mem_SWC |/\\5

< BSWSE_MainFunction

< BSWSE_MainFunctionRx

< BSWSE_MainFunction_BusOff
< BSWSE_MainFunctionTx

< BSWSE_MainFunction_Mode
< SE_BswM_MainFunction

< Memlf_Rb_MainFunction

<+ BSWSE_MainFunction_Read
< BSWSE_MainFunction_Write
4 BSWSE_MainFunction_ComMCh...
4 SE_MainFunction

4 SE_MainFunction

4 Fls_MainFunction

£ CPT_Mem_SWC

<+ CanSM

4 Com

<4 BSWIMPL_Can
< Com

4 BSWIMPL_Can
<4 BSWIMPL_BswM
< Memlf

4 BSWIMPL_Can
<4 BSWIMPL_Can
4 ComM

<4 N

<4 EcuM

4 Fls

Redo the code generation step to update the code with the current configuration.

Part 4 - RTE

RTE generation

You can now generate the RTE code. To do this, use the RTA-RTE plug-in, press the RTE button in

the menu bar and select RTE Generate Phase Wizard from the drop down menu.

EL: W5_5.0.1_3.2_ProjectFromScratch - ISOLAR-A/B 5.0.1

File Edit Mavigate Search Project RTE FRTA-BSW Run Role Configuration File Build Generator  Window  Help
Y v 2 e @ L@ G B4 RTE Contract Phase - Multiple Components in Project/File/ArPackage -

'—:"AR Explorer | < ECU MNavigator &3

Favorites

<@ ECU Configurator
v 2 MyNewProject [ AR 4.2.2]
v 5 Software
v 3 Data Types

%

r RTE Generate Phase Wizard

=5 B v

¥
~
-

L]

In the pop-up window make sure to select the correct paths to the RTA-RTE tool and to the
output folders. In the Additional commands always add the command

(--o0s-define-osenv=RTA0S540) to create the necessary define for the AUTOSAR release used. If

there is any port of BSW unconnected and you want to generate the RTE leaving them as they
are, use the additional command (- -strict-unconnected-rport-check=warn).
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4.4

4.5

4.6

4.7

= Code Generation Wizard O *
Code Generation Dialog
This dialog allows the user to invoke RTE in Generate phase (for an ECU Instance) and in Contract Phase (for a Component).
Enter or select the parent folder:
=
[~ integration A dd
(= sre A
= Standard Remove
v &= meal
= EVE Import Filter
= os
(= rte
v [] = system_config v
Seperator For <Input>
RTE Tool Path < Tool> CAETAS\RTA-RTE_6.8\bin\RTEGen.exe w | | Browse...
OQutput Dir Path <Output> | CiUsers\POVIMN\Desktopitests\02_Project\newPrj\srcirte v | | Browse...
RTE Log File ChAUsers\POVIMP\Desktop\tests\02_Project\newPrj\src\rte\rte.log v | | Browse...
Select requirgdl RTE Phase
{®) Generate () Contract
ECU Instance REF<ECL= /DBC_ SysDesc_Can_Metwork/Pkg_Ecu/Ecul ¥
Select RTE Command
(@) ETAS RTA-RTE () External
Additional Commands v

NB: if the virtual target is used and the mcal configuration files are inside the project folder,
make sure to deselect them in the RTE generation dialog window.

Part 5 - MCAL update

Remeber to update the MCAL. This step is target dependent; in this AN the virtual target is used
so the MCAL is regenerated using the mcalgen.exe tool. In particular go to the project directory
“ecu_config->mcal” and edit the batch file to add the memory configuration file
(FIs_EcucValues.arxml)

Part 6 - ASW

Do not forget to edit the SWC file adding the necessary code to run the test on the NvM; it means
having variables to put read NvM values into and other variables to use as source to write Nvm.

Part 7 - Build

Finally buiild the whole system code and test the application.

Part 8 - Additional Notes

Before building the whole system maje sure you have added all the needed integration code
(e.g. Compiler.h INLINE defines).
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4.8 Part 9 - Test with ISOLAR EVE

Debug the project with ISOLAR EVE; during the execution of the debug session a binary file will
be created; at the end of the test the file will be updated with the new data.
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Contact, Support and Problem Reporting

For details of your local sales office as well as your local technical support team and product
hotlines, take a look at the ETAS website:

ETAS subsidiaries www.etas.com/en/contact.php
ETAS technical support www.etas.com/en/hotlines.php
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