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@ntinentalﬁ and Amazon Web Services Create

o — Platform for Automotive Software
@m Adds 3,000 New Tech Jobs to Boost

Virtual Testing and Software Expertise

BOSCH consolidates All Automotive Software

And Electronics Into New Division
Boss Warns the Troops: We Don’t

Want to End Up Like Nokia
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) https://www.bloomberg.com/news/articles/2020-11-06/vw-s-boss-warns-the-troops-we-don-t-want-to-end-up-like-nokia
e’ https://www.ft.com/content/6173af2c-2ea8-4€90-876a-5cc189e3342b
to Fu nd Softwa re Hiring Spree https://www.continental.com/en/press/press-releases/20210415-continental-and-amazon-web-services-251210

https://www.forbes.com/sites/samabuelsamid/2020/07/21/bosch-consolidates-all-automotive-software-and-
electronics-into-new-division/?sh=46032fb81320 3
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1 [ AR Z RV IE IR ER X FF — Simulink Messages

Application Services Application Services

Basic Services Basic Services

Middleware Middleware

B Simulink Library Browser - m]
4@ . | Enter search term V|Q v-@vmv. = @

Simulink fMessages & Events

w  Simulink
» Additional Math & Discrete
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B Simulink Library Browser

"‘::l [E"'u_'.' search term

Simulink/Messages & Events

w  Simulink
»  Additional Math & Discrete

Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrate
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-\Wide Utilities

string
User-Defined Functions

1 [0 Ak 55 EIB I R S #F — Simulink Messages
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PL, MessageSendReceiveDefaultBufferMadel * - Simulink — O >
SIMULATION MODELING
1 Open ~ ] Stop Time A,
& sove A1 8] N | | d @ b = 2
New ave Library i ~ || Normal e Step Stop Data v
~ = Print ~ Browser ~lgnals H@ Fast Restart Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS ry
g L= MessageSendReceiveDefaultBufferModel k-
[=}
= MessageSendReceiveDefaultBufferModel » g
2 g
: z
g
E3
=
=] é mSend mReceive N
7]
- = af—c
—  Out1 In C P Out
|| “send | In
Subzystem Receive
A A
_ | I Z A 4
1 - -
Service Send Service Receive
«
Ready 122% FixedStepAuto
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@b Simulink Library Browser

‘:;:' | Enter search berm

Simulink/Messages & Events

w  Simulink
»  Additional Math & Discrete

Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrate
Logic and Bit Operations
Lookup Tables
Math Operations
Messages & Events
Model Verification
Model-\Wide Utilities
Ports & Subsystems
signal Attributes
Signal Routing
Sinks
Sources
String
User-Defined Functions

1 [0 Ak 55 EIB I R S #F — Simulink Messages

MATLAB EXP

eiveD:

Model »

E@EE® e @

Send Component ] [ Receive Component ]

*i MessageSendReceiveDefaultBufferModel * - Simulink i = i E
| i
SIMULATION MODELING i 1 =
! | © 1
1 Open ~ ] Stop Time B !
Gl save Al e . | 2 3 : :
New Ve Library e e ; = i | Lt 17 j
~ = Print ~ Browser ~lgnals B@ Fast Restart / : [l S i ©0.2955) i
= I 1 i
FILE LIBRARY PREPARE o i | (03?94) !
g < MessageSendReceiveDefaultBufferModel I . i o 4!794) ;
= MessageSendReceiveDefaultBufferModel » / e i I (0.51“6) |
@ 1 1 1
0z i (0.6 !
2 @ N e
E Ready Shown | Auto |
=
=] é mSend mReceive N
&=
" outt In (? J|@ P O outp
Subsysiem ' Receive
A A
w | L2 /] i Z
. Service Send Service Receive
«
Ready 122% FixedStepAuto
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L untitled * - Simulink

SIMULATION

MODELING

FORMAT

C++ CODE

Running

2021

Open ~ EE Ny Stop Time 4 ) i (m) D
= Save ~ Norma e i
New @l save Library Ltog i e Step Pause Step Stop Data
v = Print - Browser S L Re Back v - Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS ry
untitied = p
8
% @ 3
!la g
<
E3
=K
=]
(=]
O |& N
— D<=
: — = B
! < g 0.588
Message Merge
E—=
[
1 nm
116% T=0.450 I 4% auto(FixedStepDiscrete)
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P, untitled * - Simulink

SIMULATION

oo - g8
I
New E Save - -

MODELING

FORMAT

sptme [100__| @ @ D

P4 MsgEthernetMdl * - Simulink

PERFORMANCE

.

<«

- > | | Normal =
Library . |7| Step Run Step Data

> &= Print v Browser LpEe B Eoct Docdock Besl h Forward Inspector

- . _ Log Events - Log event sequence in Sequence Viewer e —_
FILE LIERARY PREPARE = = — REVIEW RESULTS A

E untitled i
3 untitled * - Simulink

SIMULATION DEBUG MODELING FORMAT APPS o8 @

K x1 Trace Signal R Pause Tim: Stop Time |1 -
@ §| o T _ nmenspees | &Sm0 T @
t t Add Breakpoint o
2 « | Disgnostics iy > Updste |Memal | g R e
Advisor v - Overlays v  Output Values (%3 G ~ [ Breakpoints List + ot Model v | o8 Fast Restart Back v Forward
PERFORMANCE DIAGNOSTICS TO0LS BREAKPOINTS = SIMULATE
Medium
3 untitled
Slow
g @
3 None
= =] X

ﬁ £ Trace Sngna'l | 'ﬂ Pause Time| (sec) | e & Stop Time |50 | @ I K'J
Diagnostics  Information Ml ] e it e | Medium ~ | Update : = Step Pause Step  Stop
- Overlays v  Output Values 03 (@ + & 2o slist v '~ Model v | 5 Fast Restart Back v  ~
DIAGNOSTICS TOOLS BREAKPOINTS _EVENT ANIMATION COMPILE | SIMULATE
MsgEthernetMdl
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AUTOSAR Adaptive A

AUTOSAR Adaptive i

Adaptive Adaptive Adaptive ASW::XYZ ASW::ABC
Application Application Application Non-PF Service Non-PF Service
. AUTOSAR Runtime for Adaptive Applications (ARA)
« BRZFFEO(ARA)

ara::com ara:rest
Communication REST
Management.

ara:tsync ara::diag

ara:sm service
Time Synchronization Diagnostics

State
Management
¥ W

ara:per ara:phm ara:log ara:ucm service
Persistency Platform Health Log and Trace Update and Config
Management

Management

2
0
o
™
=
i
w

e )
ara:exec ara:iam ara::crypto ara:nm service
Execution Management Identity and Access Cryptography Network
Management Management

POSIX PSES1 /C++ STL
Operating System Interface

Source: www.autosar.org
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AUTOSAR Adaptive A

AUTOSAR Adaptive

AR 55 #0100 (ARA)

« BPim (M) fﬂﬂlﬁ
%n EIJ\—/_H—J-Ej],L,\
£

User Applications
Adaptive Adaptive Adaptive ASW::XYZ ASW::ABC
Application Application Application Non-PF Service Non-PF Service
AUTOSAR Runtime for Adaptive Applications (ARA)
ara:.com ara:rest ara:tsyne ara::diag ara:sm service
Communication REST Time Synchronzation Diagnostics State
Management. Management
=3 o S —\. T,
O QO_ o w ara:per ara:phm ara:log ara:ucm service
o ® (2) 8 Persistency Platform Health Log and Trace Update and Config
& o Management Management
. A, /e
aracore araexec ara:iam .r.::crypto ara:nm service
Core Execution Management Identity and Access Cryptography Network
Management Management

POSIX PSES1 /C++ STL
Operating System Interface

Source: www.autosar.org
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User Applications
Adaptive Adaptive Adaptive ASW::XYZ ASW::ABC
Application Application Application Non-PF Service Non-PF Service

AUTOSAR Runtime for Adaptive Applications (ARA)

ara..com ara:rest ara:tsync ara::dlag ara:sm service
Communication REST Time Synchronization Diagnostics State
Management. Management
=
8 ara:per ara::;phm ara:log ara:ucm service
® Persistency Platform Health Log and Trace Update and Config
B Management Management
aracore araexec ara:iam .n::crypto ara:nm service
Core Execution Management Identity and Access Cryptography Network
Management Management

POSIX PSES1 /C++ STL
Operating System Interface

Source: www.autosar.org
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MATLAB EX

o

lofiLaneDistance

Ewtin

o
Sigut

| LatiLanalsiance

Ewent Recale

o

lefiTurnindicator

Extin

o
SigOut

4| Lot Tumdnidicasor

Event Recanal

o1

beeftC el B bnvd Spot

Extin SigOut

Event RacanaE

Gor—

righiLanalistancs

Extin SigOut

ot

righiTurnindicakor

Everit Rlesamna

Extin

o
SigOut |-

o

{%

rightCanl nBlindS pot

Ol

Euant Recanad

Extin

Evert Recanab

Siglut b

o )
p———————4|LafiCarinBind5pot

Dt
b | Rigrtl anaDistanca

¥

RigréTumindicator

¥

RigréCaninBlind Spot

aftHaz ardlndicator

rightHazardindicator |-

I »{=gin EwviCut = 1

lefiHazardindicatar

Evenl Serd

rightHazerdIndicator

Leneuidancadigonthm

v [B auTosar
[[] AdaptiveApplications
¥ e Service Interfaces
v B providedinterface
E BEvents
Namespaces
E*f! RequiredInterface
{& XML Options

Filker Contents

or| |
Fa
MName

SwialibrationAccess  DisplayFormat

E leftHazardIndicator

ReadOnly

Q rightHazardIndicator ReadOnly
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AUTOSAR Adaptive {32

RequiredPort

A

Radar Service Interface

€====-

"Radar" : {

// events

"event" : {
“leftLaneDistance"
“leftTurnIndicator™
“leftCarInBlindSpot”
“rightLandDistance”
“rightTurnIndicator”
“rightCarInBlindSpot”

},

// methods

"method" : {
"Calibrate"
"Adjust"

},

// fields

"field" : {
“updateRate"

}

AUTO SAR
Adaptive ProvidedPort
Application
Lane Guidance 4  Hazard Service Interface
“Hazard" : {
// events
"event" : {

“leftHazardIndicator”
“rightHazardIndicator"
},
// methods
"method" : { },
// fields
"field" : { }

MATLAB I
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MATLAB EXP

AUTOSAR Adaptive 7 FAEE

1
1
1
1
1 O~ U Stop Time | 10.0 ) Iy
! &+ Za 4 @ b= /H B @
—_— m—
. 1 E = : PREPARE | Normal M ‘ Logi Bird's-E: -
T(’&" S A n 1 Mew Library Step Run Step  Stop Data ogic ird's-Eye
Au 3 ) 1 v = v Browser g Back~ - Eorward Inspector Analyzer Scope
1 " —
1 FILE LIBRARY SIMULATE REVIEW RESULTS
: autosar_LaneGuidance
Adap‘“ve : ® *a| autosar_LaneGuidance » -
Applicati '
ication !
1 ol ol
pp 1 {1} = Evtin Sigout I+ LeftLaneDistance
1 [Ed leftLaneDistance
. 1 Event Receive
RequiredPort ! = o1 o1
I D =] Evtl Sigout P Lefimumindicat o1 01
1 ‘ vin Siguu | LeitTumindicato lefiHazardindicator | sigin Eviout
"Radar" : { : IEfiTurnindicator S p—— lefiHazardIndicatar
events 1 - . . o1 N _ Event Send
"event" : { : L5 I | Evtin sigout P LeftCarinBlindspat
“leftLaneDistance" i ] leftCarinBlindSpot ——
“leftTurnIndicator™ 1
ANY . 14 I ol 2 i ol [ =
leftCarInBlindSpot I {3 2 Evtin Sigout = RightLanaDistance
“rightLandDistance” I rightl aneDistance S ——
. . vent Receive
“rightTurnIndicator” :
. ) ., ol . o1 ) i o1 ol ]
rightCarInBlindSpot 1 [ 4 7 = Evtin Sigout | RightTurnindicator rightHazardindicator P sigin Eviout
T : righiTurnindicator rightHazardIndicator
// methods 1 Event Received Event Sendl
ol o1
"method" : { : 6 = Evtin sigout b RightCarinslindspat
"Calibrate" 1 rightCarlnBlindSpot :
"Adjust" : i Event Recenves LaneGuidanceAlgarithm
}, 1
- 1 -F}
// fields I Copyright 2018 The MathWorks, Inc.
"field"™ : { 1 ¥
“updateRate" 1
} : Ready 100% auto(FixedStepDiscrete)
} 1
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Adaptive

Application

ProvidedPort\;

“Hazard" : {
cevents

"event" : {
“leftHazardIndicator”
“rightHazardIndicator"

},

methods
"method" : { },
// fields
"field" : { }

4

J IR

MATLAB EXF

O~ U Stop Time | 10.0 (ﬂ ) ﬂb 3 Iy
Tl @ mme g @b o© W
- OFma - ; P
Mew | Library TTEPARE Step Run Step  Stop Data Logic Bird's-Eye
v = v Browser g Back~ - Eorward Inspector Analyzer Scope ‘
v —
FILE LIERARY SIMULATE REVIEW RESULTE - |
autosar_LaneGuidance
® *a| autosar_LaneGuidance » -
Q ol o1
= Entin Sigout | LeftLaneDistance
E leftLaneDistance
Event Receive
—
— 7 (8 nl| = o1 o - . D1 D1
B Evtin Sigout | LeftTumindicator R N - E— >(1)
lefTurnindicator IefiHazardIndicator
Event Receivel
o1 o1 Event Send
Evtin sigout ¥ LeftCarnelindspot
] leftCarinBlindSpat
Event Receive?
ol ] o1
] Evtin Sigout | RightLanaDistance
rightLaneDistance
Event Received
ol o1 o1 =1
| Evtin Sigout B RightTumindicator rightHazardindicator = Sigin EviOut = 2 )
righiTurnindicator rightHazardIndicator
Event Receved
Event Sendl
ol ] o1
Ewtin Sigout | RightCarinBlindspot
rightCarlnBlindSpot
@ Event Recenves LaneGuidanceAlgarithm
Copyright 2018 The MathWorks, Inc.
»
Ready 100% auto(FixedStepDiscrete)
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AUTOSAR Adaptive T1ERFE

Top-Dowh
Degt\:/\r/i-(iion
Export ARXML > Import ARXML
52
o Embedded
4 N (" Simulink, eoder —
AUTOSAR AUTOSAR Blockset Apgtiag%r:jsw ]
Adaptive =1 e
Architecture =
\_ J
Import ARXML Export ARXML AP0




AUTOSAR Adaptive

EANARXMLEEERIEZD

MATLAB BEXIPPO

EDITOR v
c’} ™ Emwns L IS Insest . fx o v E
e Gl e Lzl compare ¥ | GoTov Comment 7 @ 4 g
v v v @print~ QFind v Indent 5] & [ >
FILE NAVIGATE EDIT BREAKPOINTS

L <?xml version="1.0" encoding="UTF-8"?2>
autosar_LaneGuidance.anml X <=
Import SWC.m % Auto generated XML Component Description for model autosar_ LaneGuidance

+ Model version : 1.224

Simulink Coder version : Simulink Coder 9.2 (R2015b) 23-May-2019

XML source code generated on : Wed Jul 24 16:11:51 2019
Model Checksum : 3376303272 3457889085 3078584661 1517304406

-—>

<AUTOSAR xmlns="http://autosar.org/schema/r4.0" xmlns:xsi="http://www.w3.org/20
<AR-PACKAGES>
<AR-PACKAGE>
<SHORT-NAME>LaneGuidance_pkg</SHORT-NAME>
<AR-PACKAGES>
<AR-PACKAGE>

/XMLSchema-instance” xsi:schemaLocation="http:/,

<SHORT-NAME>LaneGuidance_swc</SHORT-NAME>
<ELEMENTS>
<ADAPTIVE-APPLICATION-SW-COMPONENT-TYPE UUID="6574ed24-7dad-53cc-e7ac-01£60699£406">
<SHORT-NAME >LaneGuidance</SHORT-NAME>
<PORTS>
<R-PORT-PROTOTYPE UUID="aSadc3c3-bbbl-575e-fbcé-0fcf8164£622">
<SHORT-NAME>RequiredPort</SHORT-NAME>
I <REQUIRED-COM-SPECS>
<QUEUED-RECEIVER-COM-SPEC>
<DATA-ELEMENT-REF DEST="VARIABLE-DATA-PROTOTYPE">/LaneGuidance_pkg/LaneGuidance_if/R¢
<HANDLE-OUT-OF-RANGE >NONE</HANDLE-OUT-OF-RANGE>
<USES-END-TO-END-PROTECTION>false</USES-END-TO-END-PROTECTION>
<QUEUE-LENGTH>1</QUEUE-LENGTH>

_fomeren necrien cou cnecs

|UTF-8 [ XMU/HTML source file [tn 1 Col 1

27
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EANARXMLEEERIEZD

MATLAB BEXIPPO

3 Insert
P GoTov Comment @ & Breakpoints
QFind v Indent [£] &3 [t ¥
NAVIGATE EDIT BREAKPOINTS

import SWC.m x

+

<?xml version="1.0" encoding="UTF-8"?2>

Ruto generated XML Component Description for model autosar_LaneGuidance
Model version : 1.224

Simulink Coder version : Simulink Coder 9.2 (R2015b)
XML source code generated on : Wed Jul 24 16:11:51 2019
Model Checksum : 3376303272 3457889089 3078584661 1517304406

23-May-2019

<AUTOSAR xmlns="http://autosar.org/schema/r4.0" xmlns:xsi="http://www.w3
<AR-PACKAGES>
<AR-PACKAGE>
<SHORT-NAME>LaneGuidance_pkg</SHORT-NAME>
<AR-PACKAGES>
<AR-PACKAGE>
<SHORT-NAME>LaneGuidance_swc</SHORT-NAME>
<ELEMENTS>
<ADAPTIVE-APPLICATION-SW-COMPONENT-TYPE UUID="6574ed24-7dad-53cc-e7a
<SHORT-NAME>LaneGuidance</SHORT-NAME>
<PORTS>
<R-PORT-PROTOTYPE UUID="aSadc3c3-bbbl-575e-fbcé-0£cf8164£622%>
<SHORT-NAME>RequiredPort</SHORT-NAME>
I <REQUIRED-COM-SPECS>
<QUEUED-RECEIVER-COM-SPEC>
<DATA-ELEMENT-REF DEST="VARIABLE-DATA-PROTOTYPE">/LaneGuidance_pkg/LaneGuidance_ if/R
<HANDLE-OUT-OF-RANGE>NONE</HANDLE-OUT-OF-RANGE>
<USES-END-TO-END-PROTECTION>false</USES-END-TO-END-PROTECTION>
<QUEUE-LENGTH>1</QUEUE-LENGTH>

v
_fomeren necrien cou cnecs

= e >
|UTF-8 [ XMU/HTML source file

/XMLSchema-instance” xsi:schemaLocation="http:/,

c-01£60699£406">

[t 1 Col 1

a TIoen ~ B @
New B S ¥ Iy Signal Brp S Data logic  Bird's-Eye
- @ Print v & Table Forwend. Inspector Analyzer Scope
FILE PREPARE SIMULATE REVIEW RESULTS a
|, LaneGuidance ==
@ |[*a]LaneGuidance -
. -
€3 P, — v
- :
- | Evan SOt ProvcndPon lafHasardingcaton
= T
o RacuisadPer e Turmindicntor .
P, — e
oy e e
P, fo—
e s e
.~
]
»
Ready 80%. FixedStepDiscrete

28



MATLAB BEXIPPO

AUTOSAR Adaptive

- BANARXMLAYEE

FP- -

e e e )

@ Configuration P; 1 ¢/Config (Active) - O X
|Q Search

Solver Generate XML file for schema version: |00046 (R18-10)

a:‘; 22°m;s Maximum SHORT-NAME length: [128
| » Diagnostics XCP Slave Configuration 00048 (R19-11)

Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement

Coverage
» HDL Code Generation

Transport layer: |None

L Insert fr il - E

P GoTov Comment . i ) &
bl Breakpoints

Q Find ¥ Indent (5] o3 [ -

NAVIGATE EDIT BREAKPOINTS

}mosar_uneﬁuidancumml x

,lbl

<?xml version="1.0" encoding="UTF-8"2>
<t
Ruto generated XML Component Description for model autosar_LaneGuidance

1
2

Iimport_SWC.m x 3

+ 4 Model version : 1.224

s Simulink Coder version : Simulink Coder 9.2 (R2015b) 23-May-2019
6 XML source code generated on : Wed Jul 24 16:11:51 2019
7 Model Checksum : 3376303272 3457889089 3078584661 1517304406
8 -->
9 <AUTOSAR xmlns="http://autosar.org/schema/r4.0" xmlns:xsi="http://www.w3.org 1/XMLSchema-instance” xsi:schemalocation="http:/,
10 <AR-PACKAGES>
11 <AR-PACKAGE>
12 <SHORT-NAME>LaneGuidance_pkg</SHORT-NAME>
13 <AR-PACKAGES>
14 <AR-PACKAGE>
15 <SHOR'I'-—NAHE>LaneGuxdmce_:uc(/SHORT—M)
16 <ELEMENTS>
17 <ADAPTIVE-APPLICATION-SW-COMPONENT-TYPE UUID="6574ed24-7dad-53cc-e7ac-01£60699£406">
18 <SHORT-NAME>LaneGuidance</SHORT-NAME>
19 <PORTS>
20 <R-PORT-PROTOTYPE UUID="aSadc3c3-bbbl-575e-fbcé-0fcf8164£622">
21 <SHORT-NAME>RequiredPort</SHORT-NAME>
22 I <REQUIRED-COM-SPECS>
23 <QUEUED-RECEIVER-COM-SPEC>
24 <DATA-ELEMENT-REF DEST='VRRIRBLE-DATR-PROTOTYPE">/LaneGuidance_pkq/L!neGuidunce_if/lll
25 <HANDLE-OUT-OF-RANGE >NONE </HANDLE ~OUT-OF -RANGE>
26 <USES-END-TO-END-PROTECTION>false</USES-END-TO-END-PROTECTION>
27 <QUEUE-LENGTH>1</QUEUE-LENGTH> &

[UTF-8 [ XMLHTML source file [tn 1 Col 1

SIMULATION

3 Open = el Stop Time -
09 al = SoeTme 10 4 @ B - %
New B STE ~ T signal | ™| [Normal - o = Deta Logic Bird's-Eye
~ @ Print Browser | Table g Fast Restart Back v = Forward Inspector  Analyzer Scope
FILE LIBRARY SIMULATE REVIEW RESULTS =
L laneGuidance s}
@ |[*a]LaneGuidance -
- S
= RuradPor WACarBindSpot
- = e T
= Recuiedort WL anaDstarce
- ot T R
o RequeedPon_ef Tuminacatr .
> S
e ol e
RegarsdPon rgLmsOistnce
e ol e
ReguredPot rghTimindicater
(.
»
Ready BO% FixedStepDiscrete
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AUTOSAR Adaptive

B

=1

Ak 55 & INH/L %

2 TIR

E}AUTOSAR Dictionary: autosar_LaneGuidance

v [E AUTOSAR
v [JAdaptiveApplications
v L LaneGuidance
@ RequiredPorts
9, ProvidedPorts
> waService Interfaces
@ XML Options

STt , IS

= [m] X

Filter Contents

Name Interface

¢ RequiredPort Requiredinterface

Manifest attributes
Instance Specifier: RequiredPort

Instance Identifier: ]

Service discovery

Service Discovery Mode: |DynamicDiscovery
OneTime
DynamicDiscovery
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Be & Ak 55 & I AL

1T IR B &M ARSE
— RERBENAT, 3¢
HAETAEESAI

R

Fr

IR

MATLAB EX

|==| AUTOSAR Dictionary: autosar_LaneGuidance

v [E AUTOSAR
v [ AdaptiveApplications
v L LaneGuidance
@ RequiredPorts
95 ProvidedPorts
> @ Service Interfaces
@ XML Options

f 8@

Name

Interface

¢ RequiredPort Requiredinterface

Manifest attributes

Instance Specifier: RequiredPort

Instance Identifier: \

Service discovery

= [m]

Filter Contents

X

Service Discovery Mode: |DynamicDiscovery

OneTime
DynamicDiscovery
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AUTOSAR Adaptive &%

¥ autosar_LaneGuidance - Simulink — O X

SIMULATION MODELING FORMAT AUTOSAR %

.
L4 % =
@ X/ @ @ D Code for =l @ v o::
AUTOSAR Quick C/C++ Code  Settings Code autosar_LaneGuidance Generate View T Share
Adaptive ¥ Start Advisor ¥ > Interface ¥ Code ¥ Code =
OUTPUT ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE
autosar_LaneGuidance =
@

[} Evtin SigOut LeftLaneDistance

leftLaneDistance

Event Receive

Evtin - SigOut Leftharindicator leftHazardIndicator »iSigh  Evtout )

leftTurnindicator - leftHazardIndicator
Event Receive1

Jopadsur Ayadosd  apopy |1

Event Send

Evtin SigOut P LeftCarlr
leftCarInBlindSpot

Event Receive2

Evtin SigOut RightLaneDistance

rightLaneDistance

. FRINAUTOSARE M

O®E U ES

Event Receive3

Evtin Sigout »{ RightTumindi righth i » Sigin EvtOut

rightTurnindicator rightHazardIndicator
Event Receive4

Event Send1
Evtin SigOut P RightCarlnBlindSpot
m rightCarinBlindSpot
Event Recaives LaneGuidanceAlgorithm
» 4 Copyright 2018 The MathWorks, Inc.
1] |
Code Mappings - AUTOSAR SW Component (Adaptive) 91 x

Inports Outports

Bl[v]
=

{Validate Code Mappings Port Event
|O» leftLaneDistance RequiredPort LeftLaneDistance
|©» leftTurnIndicator RequiredPort LeftTurnIndicator
O» rightLaneDistance RequiredPort RightLaneDistance
‘D rightTurnIndicator RequiredPort RightTurnIndicator
CO» |eftCarInBlindSpot RequiredPort LeftCarInBlindSpot

(=3 rightCarInBlindSpot RequiredPort RightCarInBlindSpot

Ready 95% FixedStepAuto
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. FRINAUTOSARE M
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MATLAB EXF

’iautosar_LaneGuidance - Simulink

SIMULATION MODELING FORMAT AUTOSAR
- e -
@ g/ @ @ D Code for =l % v °¢
AUTOSAR Quick C/C++ Code  Settings Code autosar_LaneGuidance Generate View T Share
Adaptive ¥ Start Advisor ¥ > Interface ¥ Code ¥ Code =
OUTPUT ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE ry
autosar_LaneGuidance = g
@ o
o
Evtin SigOut LeftLaneDistance ,§
;Q leftLaneDistance a
o Event Receive =
3 g
Evtin - SigOut Leftharindicator leftHazardIndicator »iSigh  Evtout ) é
=t leftTurnindicator - leftHazardIndicator &
Event Receive1
Event Send
E] Evtin SigOut P LeftCarlr
— leftCarinBlindSpot
M Event Receive2
D Evtin sigout |—| . . _
rightLaneDistance @ AUTOSAR Val Idatlon X
Event Receive3
Evtin SigOut —
rightTumindicator Validation succeeded "
B fecees |
Evtin SigOut —
m rightCarinBlindSpot
Event Recaives LaneGuidanceAlgorithm
Copyright 2018 The MathWorks, Inc.
»
9 [ |
Code Mappings - AUTOSAR SW Component (Adaptive) 91 x
Inports Outports
E Filter contents
[~ {Validate Code Mappings Port Event
|O» leftLaneDistance RequiredPort LeftLaneDistance
|©» leftTurnIndicator RequiredPort LeftTurnIndicator
O» rightLaneDistance RequiredPort RightLaneDistance
O rightTurnIndicator RequiredPort RightTurnIndicator
o leftCarInBlindSpot RequiredPort LeftCarInBlindSpot
(=3 rightCarInBlindSpot RequiredPort RightCarInBlindSpot
Ready 95% FixedStepAuto
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NI
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@ Configuration Parameters: autosar_LaneGuidance/Configuration (Active)

Q, Search

Solver
Data Import/Export
Math and Data Types

» Diagnostics

Hardware Implementation
Model Referencing
Simulation Target

¥ Code Generation

Optimization
Report
Comments
Identifiers
Custom Code
Interface

Code Style
Verification
Templates

Code Placement
Data Type Replacement

AUTOSAR Code Gener...

Coverage

Target selection
System target file: |autosar_adaptive.tic
Language: (CHer

Description: AUTOSAR Adaptive i

Build process

Generate code only

[_| Package code and artifacts Zip file name: mApp.zip
Toolchain settings

Toolchain: AUTOSAR Adaptive | CMake

Build configuration: Faster Builds

» Toolchain details

Code generation objectives
Prioritized objectives: Unspecified

OK

Set Objectives...

Cancel

Browse...

Help

-

Apply
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AUTOSAR Adaptive &%

@ § © & U cw =)

Open Report v .::

AUTOSAR Quick C/C++ Code Settings Code l autosar_LaneGuidance ! Generate View 3% Remove Highlighting =~ Share
Adaptive ¥ Start Advisor ¥ - Interface ¥ Code v Code v
OUTPUT | ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE ry
@ ., | autosar_LaneGuidance B | Code $ix
@ |[Palautosar_LaneGuidance » v autosar_LaneGuidance.cpp v Q Search
e 1" ‘<59>/1fActionss3’
I/ *<59>/IfActionsss’
=X Jer 1" *<59>/1fActionsss’
(13| QO e —
1"
= e o | I D 27 void autosar_LaneGuidancemodelClass::autosar_LaneGuidance_IfActionss(real T
A L— | BT | J v Wiacars
e e Turdrcace o - rtu_Inl, real_T *rty_out1)
=] o N o (2] {
(NP, A M |
// Inport: '<s1@>/In1’
= . I : ks
D i | . 31 rty_out1l = rtu_In1;
2}
o o o o
- T g
- N o 4 void autesar_LaneGuidanceModelClass::RequiredPortLeftLaneDistancereceive(ara
] [—— ,:,,‘,,..,d,,, . 5 com: :SamplePtr< company::chassis::required: :proxy::events::LeftLaneDistance::
SampleType const > samplePtr)
e
» 8 // Receive: '<S1>/Message Receive"
' - > A 'r‘ 39 autosar_LaneGuidance_B.MessageReceive = *sampleptr;
e 41 Code Mappings - AUTOSAR SW Component (Adaptive) @rx 0 1}
— "
In 42 void autosar_LaneGuidanceModelClass: :RequiredPortLeftTurnIndicatorReceive(ara::
Filter contents com: :SamplePtr< company::chassis::required::proxy::events::LeftTurnIndicator::
SampleType const > samplePtr)
Source Port Event A
> RequiredPort_leftLaneDistance RequiredPort LeftLaneDistance E 46 // Receive: '<S3>/Message Receive'
© RequiredPort leftTurnindi qui LeftTurnindicator % o o B B Ln 27 Col 64

Ready View di i 62% auto(FixedStepDiscrete)
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AUTOSAR Adaptive &%

= ﬂ @ @ - Code for @ Open Report  + 4

AUTOSAR Quick | C/C++Code Settings Code lautosar_LaneGuidance | Generate View 3 Remove Highlighting =~ Share
Adaptive ¥ Start Advisor ¥ - Interface ¥ Code v Code v
OUTPUT | ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE ry
é (5 Wl autosar_LaneGuidance = Code it
] @autosar_unecuidance » v autosar_LaneGuidance.cpp v Q Search
—_ 1" ‘<59>/1fActionss3’
/i *<59>/IfActionsss’
—~e | el ) 25 /I *<59>/IfActionsss’ -
61 [ I e s " autosar_LaneGuidance.cpp v Q Search
= ~o | — = | D 27  void autosar_LaneGuidanceHodelClasS::alﬂ! todel files k
e e rtu_Inl, real T *rty_out1) s = .
5] o N e 0@ { autosar_LaneGuidance.cpp
[ J
& = r—1.,, - // Tnport: ‘<s10>/tn’ autosar_LaneGuidance.h
0| e R— : 3| rhr et Shared files
2 }
SO, s J e e i rtwtypes.h
- K oo 4 void autosar_LaneGuidancemodelClass: :Ret|nterface files
= S : :SamplePt ::chassis:: .
| e ey | con::Sampleptre company:ichassisiired!  autosar_LaneGuidance.arxml
SampleType const > samplePtr) . _ .
o s memea e 7B { autosar_LaneGuidance_ExecutionManifest.arxml|
» ||S& " /1 Receive: *<si>/Message Receive autosar_LaneGuidance_ServicelnstanceManifest. arxml
F | A . T 39 autosar_LaneGuidance_B.Messagereceive her files
er files
-1 4 — Code Mappings - AUTOSAR SW Component (Adaptive) Q" x @ 1} ) y
i J - a1 MainUtils.hpp
ports | _Outports 42 void autosar_LaneGuidancemodelClass: :Ret ()thor files
43 com: :SamplePtr< company::chassis::regq L
44 SampleType const > samplePtr) main.cpp
Source Port Event in 45 8 { ARA files
> RequiredPort_leftLaneDistance RequiredPort LeftLaneDistance : 4: //.Recei?le: '_(?)/Mesfase Recefve'_ impl_type_double.h
© Requi d di qui LeftTurnindicator v providedinterface_common.h
Ready View di i providedinterface_skeleton.h

requiredinterface_common.h
requiredinterface_proxy.h
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DDS#ifiA

HE D & HRSS (DDS) A N

PRESENTATION

* }Alx_x.lg% \ ;&’E*ﬁﬁ%n *;T%«E f?éﬁ E,‘J Data, Topics, Types, Serialization, QoS, Cache, Filtering...
20T g N SR R PROTOCOL

Session, Reliability, QoS, Discovery, ...

- HEFCEN (Zfm-1T1ED

OPERATING SYSTEM
Windows, Unix (Linux, MacOS), VxWorks, Android, .

NETWORK
UDP, TCP, STCP, .

- IRSBFREMENSEIN

PLatform

LINK / PHYSICAL LAYER
Ethernet, IEEE 802.11, 3G, 4G

Source: www.dds-foundation.org
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o1s Wi % AR 55 (DDS)RH SOAT AL FER LR FIER A N R GBI & /7T
5] F) 188 3R [ et

i

AFATA B SERTBHRE R e N B 7oKk

‘@ DDSHEAZE. E. REMS

I

DDS Blockset

Design and simulate DDS applications

§ Request a trial
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DDSH & itE

| Generate

¢ Simulink

BEE:]
| Dictionary

IDL/XML

Filter contents +
Source Configurat Topic Reader XML Path .
o In1 Use Topic and QoS ShapesDemainLibrary/ShapesDomain/Ci... | TrackShape_Library/TrackShape_In1_Participant/Tr... D e p I Oy % 75'
—
I N i ?‘lj

Create

\ 4

QOoSENX DDS Databus
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>_|;|-:
S
ﬁr.
‘|l\

DDS W FF

= DDS MAE _EFIhEe LA
— BIEBEIARIDDSE X
— MXMLIHSADDSE X
— FHRAEREFOETFITFE X EIE

Set Application

Select a dictionary with DDS definitions.

(O) Use existing dictionary
(O Import from XML

) Create and use default dictionary

Back

What to consider

Associate 3 dictionary with DDS properties to your
modeled application. The dictionary enables you to
configure the DDS aspects of your apphication. You can

~oe

3ssociat isting dictionary, import DDS XML file(s) 1o

create and ciate a new dicbonary, or create and

associate 3 default dictonary.

About the selected option

Imports 3 default XML file and creates 3 dictionary for

your model

Help Next
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-~

- BEAXML

- EXNMEK
— 1E R
_ ﬁﬁ

- RFHR=E

Pavan

R

it

(& | = @
Ir'lr;&( Library | Domain

fr—:} DDS Libraries: ShapesApp.sidd

DDS LIBRARIES

Topic

FILE CREATE ADD
Types Domiains Qos

= W ®

Duplicate Delete = Help

EDIT HELP

Filter contents

A ShapesDomainLibrary
v dis ShapesDomain
(= Circlel
@ Squarel
(= Trianglel

ShapeTypel
ShapeTypel
ShapeTypel

Details

Domain: ShapesDomain

MATLAB E

]|

e

(,-'7 ShapeTypel ShapeTypel

=

(= Circle ShapeTypel

(= sguarel ShapeTypel

(=) Triangle1 ShapeTypel :
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- - ¥y shapesdemo - Simulink prerelease use - [m] X
D D S ii 1;% 1;% i% SIMULATION MODELING FORMAT APPS S c |
l_u-J _ | Open = ia pa— Stop Time | 10.0 | @ \:) ub - m
New H SIS Library 0 3 S"g-’-‘.ﬂl - Normaliv Step Run Step Data T
~ 4 Print - Browser Table o Fast Restart Back ~ - Forward Inspector
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS -
5 shapesdemo = 3
é ® @ shapesdemo P v, 3
" o — P i
{%£ A DDSTRIRIEFR & 1T 7L a a
= Subscribe Compute Logic Publish
B4
]
— - o ><]
DDS DataWriter
=] =1 e c
DDS Blockset fE & AR1R R TZEDDS N H -
— e Y . . . .
u XV i D D (S Y2 $ This will create a shape that is lagging by "Distance” of size "MyShapeSize'
*RLI S *1: ] Copyright 2020 The MathWorks, Inc.
— e Y .
= S\ DDS R#f "
« ]
Ready 100% auto(FixedStepDiscrete)
. ;?mulink Library Browser = O X
<& o | limit vy Brar @+ ®
DDS Blockset
> Simulink
> Aerospace Blockset 3 @ 5 @ >
> AUTOSAR Blockset DDS DDS
DDS Blockset

. Take DDS Sample  Write DDS Sample
> Deep Learning Toolbox

» Embedded Coder
Fixed-Point Designer

» open_ system('shapesdemo') ; 43
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DDSM AHFE

Py ex_positioningsystem * - Simulink - m} X
MODELING FORMAT
. = 1 Trace Signal B Pause Time| (- 3 Slcp Time P an
@ i e o ! Animation speed & e — U @ b
b - N -
T e e i Nome + ] Update (Norma Step Run Step

Advisor = - Overlays = Output Vlues 55 g ~ B Breakpoinis List + Model = g Fast Restart Back~ v  Foward
PERFORMANCE AG TOOLS BREAKPO EVENT ANIMATION COM SIMULATE

ex pesmmngsysum

@ |%ajex_positioningsystem »

{AEDDS SimulinkiEB R BEIR SR =

Simulation of Positioning System Using DDS

=

Referenced Files  Model Browser
WEe
sopadsu] Aedoid  apaa (Bl

B

il

ex_accelerometer

o
AccelWriter &=

{8 A Simulink AR LA 4% i 52 50 7E PR AR B B R R
5 R B AR THITA =

Sensor 2: GPS

Position Estimator

w

v o = ® [ " C o =] o E] p pr
L DDS Samples: GPSPos DDS Samples: EstPos

g Copyright 2020 The MathWorks, Inc.
« ¥ = s

Code Mappings - DDS @ x

» Live script demo



https://www.mathworks.com/help/releases/R2021a/dds/ug/dds_positioning_system.html

DDS{X S 4 g FOERE

4 B DDSHE T HEBZE RIDDSM 4%

&£ HEmbedded coder4: A,
— #DDS APIHYC++/Z SRR L RS
— HTFEERXMLEIDLI &

MATLAB EXl

bool writewithWriter(const PosType* data, std::string participantMame, std::string wi
DDS_DataWriter* writer = getwriter(writernName, participantiName);
PosTypeDatawriter* foowriter = PosTypeDatawriter_narrow(writer);
if(!foowriter) {
return false;
¥
const DDS_ReturnCede_t ret = PosTypeDatawriter_write((PosTypeDatawriter*)writer,
return (ret == DDS_ReturnCode_t::DDS_RETCODE_OK);
¥
bool createParticipant(std::string participantiame) {
if (participants.find(participantName) == participants.end()) {
DDS_DomainParticipant® participant =
DDS_DomainParticipantFactory_create_participant_from_config(
DDS_TheParticipantfactery, participantName.c_str());
if(!participant) {
return false;
¥
participants[participantName] = participant;
}

return true;

HH
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58 =5DDStER

DDS Blockset 528 =73 DDS#% (4ARTI Connext #1 eProsima Fast DDS)5e & 5 ik

DDS Application Quick Start - m} X

Set Application

What to consider

Configure DDS Application properties Specify the name of your DDS application and
the vendor it uses to connect to the DDS

. network.
Application name: | DDS_LaneGuidance

Vendor: | eProsima -
eProsima
RTI Connext 6.0

Help Next
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AUTOSAR Blockset
Design and Simulate AUTOSAR Software

AUTOSAR Blockset provides an AUTOSAR dictionary and blocks for developing Classic and Adaptive
dels. You can define AUTOSAR software component properties,
es, and map them to existing Simulink he AUTOSAR editor.

the blockset provides an application interface that lets yau automatically generate new
for AUTOSAR by importing software component and composition descriptions from

Simulink mod
AUTOSAR XML files,

AUTOSAR Blockset onstructs for AUTOSAR library routines and Basic Software
(BSW) services, including NVRAM and Diagnostics. By simulating the BSW services together with your
application software model, you can verify your AUTOSAR ECU software without leaving Simulink

rovides blocks and

AUTOSAR Blockset supports C and C++ production code generation and AUTOSAR XML file export (with
Embedded Coder®). It is qualified for use with the ISO 26262 standard (with IEC Certification Kit)

www.mathworks.com/products/autosar.html

@\ MathWorks®  products  Soltons  Academia Support  Communty  Events e NATLAB

DDS Blockset sewsiosscr

DDS Blockset

Design and simulate DDS applications

§ Request a trial

DDS Blockset provides apps and blocks for modeling and simulating
software applications that publish or subscribe to Data Distribution
Service (DDS) middieware. The blockset includes a DDS dictionary that
lets you manage, create, and edit your DDS definitions in Simulink®. You
can import DDS specifications as XML files to create a skeleton Simulink
model as a starting point for developing algorithms for DDS applications.

DDS Blockset provides blocks for publishing and subscribing samples to
DDS, including their corresponding Quality of Service (Q0S.). It fully

www.mathworks.com/products/dds.html
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A model-based design
approach applied on a driver
monitoring system

Thomas Kleinhenz, Seyed Nourbakhsh, Stefan Ziirbes
MathWorks Automotive Conference 2021

Elektrobit — A model-based design approach
applied on a driver monitoring system (using
Adaptive AUTOSAR)

Vector — The evolution of E/E Architecture and
the Impact on Future Software Development.

VECTOR D>

The Evolution of E/E Architecture and the Impact on Future Software Development

Using Vector AUTOSAR Basic Software and DaVinci Tools in Combination with MathWorks MATLAB Simulink
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