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Goal: Generating Perfect Code for Your Environment

Model Application Framework

16
INC l LIMIT
[ —)
. H (1)
Lo ] o Code

Generation

* Function Interfaces
« Data Definition * How to do these?
« Data Access  Any easy way to do these?
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Agenda

A Brand New Way to think about Customization

A Brand New Way to interact with the Code

Data Access Customization

Row Major and Multi-Dimensional Indexing
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MathWorks

Code Customization Workflow (Before R2018A)

File: rtwdemo_comments.c

1
2 /* prerelease License - for engineering feedback and testing purposes L
3 /* only. Not for sale. b4
4/ W
5 /* File: rtwdemo_comments.c W
6 /* k4
7 /* Code generated for Simulink model 'rtwdemo_comments'. 1
8 /* &
Ele_datayor 9 /* Model version #2242 1
16 /* Simulink Coder version 9.0 (R2018b Prerelease) 19-Dec-2017 L4
11 /¥ TLC version : 9.0 (Dec 19 2017) o
[ o B Traceab"“y - ;; C/C++ source code generated on : Sun Jan 7 21:23:06 2018 :;
14 /* You can customize this banner by specifying a different template. s
15 /* MODEL DESCRIPTION: v
16 /* user-Controlled Comments to Inprove Code Readability and Tracembility — */
2 #:
18 /* This example shows how to add comments to numercus types L4
19 /* of objects in Stmulink(R) and Stateflow(R). &
28 /* Description added in Stateflow note bi
22 p* 4
22 /* HISTORY: b4
23 /* History added in doc block. 4
24 /* /%
25 /* ABSTRACT: i
2 /* Abstract added in annotation o

|

%] signal Properties: is_data_xor x

L Customization

Value: [[:2i3;4]

Loggind Data type: | auto v|| >

Signal ol

Dimensions: | @ c o P: rtwdemo_ ts/Configuration (Active)

Storage | [Q Search

Solver Target selection
Data ImporExport
Math and Data Types
» Diagnostics Language: e ~
Hardware Implementation
Model Referencing Build process
lation T:

System target fle: [ertic

[] Generate code only 5
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Code Customization Workflow with Code Perspective (R2018a)

nbedded Coder Quick Help & X mwdema_comments Property Inspector
® |[*a] rtwdemo_comments. =l &
Getting Started with = i) i
Embedded Coder Properties. Info
Embedded Coder
Signal i
5 Comments in Generated Code e e ignal name: | indexed_data
Signal name must resalve to Simulink signal abject
= v propagated signals
Configure Multi- =]
Instantiable Code » Logging and accessibllity
P E -
Multi-instantiable code Multiply [=5rdexed_data Code Generation
Signal obj Simulink Signal 7
Configure Data and Model Description Step 1: Add Comments to Model Step 2: Check Comments Options Ao -
Function Interfaces
This model reprasents a mutual exclusion Comments can be added to numerous types Open the model's configuration parameters.
arbitrator. If exacily one input is enabled, of objects in Simulink and Stateflow, including arid g fo I8 Connents section of
Data representation and the cutput will b its input, Diherwise, the foiowing (double-click to cpan): tha Code Generation seftings, ar
access the pravious output will s used. 5 double-click below 1o see these satiings.
siz ITemplaes
= Comments in Generated Code » st : LL ||
Entry-point functions .} | Enter perspective | =
» st G T P | Enter perspective riwdemo_comments
Adding comments o your modal is an sasy N = | T
way of creating traceability between the model B si
Configure Internal Data and genarated cods. The two sleps are: > s
and Functions 1) Add somments fo madsl. >
3 2) Check configuration parameter optians.
Data representation and | —
access - e . |
Subsystem functions B ‘Capyright 1984-2072 The MattVarke. Inc. Code Requirements Interface
FixedStepDiscrete
Configure Model-Wide yrey =
Code Generation BBl ha iz
i Outports  Signals _ Data Sk Stats Paramet;
Code generation = ot o - — b = PRI
configuraton e [ = @
5 Class sader Flie Definition File | Get Funco t Function. | Shuct Name 7
T I = = — = —
= Mux - — - - -
“E One selected is_data_xor — — — =2 —
"= Product indexed data it i - N .
"= Reshape - - — - — v

Qe Mappings - € Model Data Editor /
e A FixedstepDiscrete|
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Overview of Code Inspector

P13 rtwdemo_comments - Simulink

file Edt View Display Diagam Simulation Anaysis Code Tools Help
1% fiehe 52 O -E-egOP » H-h ] hom

Embedded Coder Quick Help ¥ X rtwdemo_comments

@© |[°ajrtwdemo_comments b
Getting Started with
Embedded Coder

En

Qui

Embedded Coder
Comments in Generated Code

£1s_data_xor

Instantiable Code

Multi-instantiable code

(O}
&
=3
Configure Multi- =] [
&=
O

Multiply
[ o [ i

Step 1: Add Comments to Model

Configure Data and
Function Interfaces

Data representation and sription

P> Open intemational

Step 2: Check Comments Options

access f

presents a mutual exclusion
sxactly one input is enabled,
) be its input. Otherwise,

Comments can be added to numerous types
of objects in Simulink and Statefiow, including

Entry-point functions the following (double-click ta open):

Open the model's configuration parameters
and navigate to the Comments section of
the Code Generation settings, or

utput will be used. double-click beiow to see these settings.
P simulink Block e A
s pen Comments Settings
Configure Internal Data in Generated Code P Statefiow Siate .
and Functions - Additional Documentation
Data representation and P sthtafiow’ manalion
hents to your model is an eas) " 1 o
access -5 ] !race:bimy between the mgdel P> simulink Signal Object ‘:\mlilnonaaltdoculr;:‘anm = a\::l,nZ:
d code. The two steps are: e = oriadsorating madel commans N gygy
b P >
Subsystem functions
Code Mappings - C @1 x
ry-Point Function: Data Defaults  Function Defauits
Configure Model-Wide £ LA N Lo
Code Generation & |
Code generation
configuration
o Inports Default
O Outports Default
[i2] Giobat parameters Default
[\ Local parameters Defauit
2 shared local data stores Defauit

Code Mappings - C  Model Data Editor
Ready

MATLAB EXPO 2019

Property Inspector
BlockDiagram
Properties Info Execution

¥ Type
Specify execution domain for the selected subsystem or model
[ set execution domain

Property Inspector ~ Code
100%

FixedStepDiscrete

4\ MathWorks



= Code Mappings allow for default
specification of functions and

Customization Spreadsheets

variables

Model Data Editor allows for
individual element customization

MATLAB EXPO 2019
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R2018a

Code Mappings - C

Entry-Paint Functions Data Defaults

Bl @

Function Defaults

9% x

Maodel Elerment Catenon 0 ~
e Inports Default
¥ Outports Default
[i] Global parameters Default
I_;'El Local parameters Default
B shared lacal data stores Default W
Model Data Editor 9" x>

IportEuiots | oo 1 Bl Sete eS| Rl amtes
i.Design '._: EE; @
Signal M LI Resoly ™

Pl 1 single -180 180 1 auto 1740 inherit |:|
ol Psi 2 single -180 180 1 real 1740 inherit |:|
CriRate FB (3 single -60 60 i real 1/40 inherit |:|
C TAS 4 single 0 1000 1 real 1740 inherit |:| 7
£ >




4\ MathWorks

A Case Study

R2018a

extern real T *Inl;
double double
In1 Gain Int i double 2 double
= Gain ” " 2o — real T Outl;
il Gain2
Subsystem
static real T delay;
delay_out | 1
double 4

Unit Delay

Code Mappings @ x
Data Defaults Function Defaults
E| ®| Fitter contents |
Model Element Category Storage Class
2 Inports ImportedExternPointer
¥O Outports ExportedGlobal
[s] Globat parametars Default
H] constants Default
& Internal data FileScope
.

MATLAB EXPO 2019




Generating code with C Code mapping

3 Sample - Simulink - a X
File Edit View Display Diagram Simulation Analysis Code Tools Help
Tl I — ; =
E\,'J-E\v » 4 3@'i§lw‘@ 4@ P @)~ oo
Embedded Coder QuickHelp ~ # X Sample Property Inspector @ x
® |[*a]sample » b | BlockDiagram
E Properties Info Execution
4§ Rum Embedded Coder E3 ( 1 " 2 In1 ~Type
Quick Start In1 Gain S | Specify execution domain for the selected subsystem or model.
= In1 Out1 B Out1 Set execution domain
Configure Multi-instantiable  +-| Gain | n2 V Out1
Code " Out1
] Gain2
Muilti-instantiable code
Subsystem
Configure Data and
Function Interfaces delay
Data representation and
access
1
Entry-point functions - 4
] z
Configure Internal Data and & i
ek N Unit Delay 3
Data tation and
s Code Mappings - C @ x
Entry-Point Functions Data Defaults Function Defauits
Subsystem functions E =
Model Element Category Storage Class A
Configure Model-Wide
O Inports Default
3O Outports Default
Code generation
configuration L1+ Global parameters Default
153 Local parameters: Default
(2 shared local data stores Default
[ Giobal data stores Defautt
& Intemal data Default
L Consants Dafault =
Model ..  Embedded Coder Qui Model Data Editor  Code Mappings - C Property Inspector ~ Code
Building View diagnostics 219% auto(FixedStepDiscrete)

MATLAB EXPO 2019
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Defining Code Generation Behavior Without Packages and

Classes

-« Embedded Coder Dictionary

Code behaviors are categorized

4\ MathWorks

DICTIONARY
: 2 @ Q into various abstractions
Storage Classes Function Customization Templates | Memory Sections o
(3 Search Mame | Observable | &
Mame * | Storage T Data S Header File Definition File Diata Ini Memory Source Description Descriotior
Volatile Unstructured Exported zlnstance specific= =Instance specific= Aute Mem\iolatile Simulink package
Struct FlatStructure Exported — —_ Auto MNene Simulink package
Source sensor
Reusable Unstructured <Instance 5...  <Instance specific> <Instance specific= Dy namic Simulink package i
——-__mm— g .
SENSOr Fom e il e
Data Initizliz ation | Dynamic |
ImportFromFike Unstructured Imported <Instance specific> Simulink package I
Data Scope
ImpeortedExternPointer | Unstructured Imperted - -— Buto Mone Built-in | Expried L'
Haardar Fila e =1

MATLAB EXPO 2019
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Step to Set Embedded Coder Dictionary

( ]

/

Declaration:
#pragna section near=RAM_43N
extern MTATHE MTAMME
#pragna endsect ion

Definition:

#pragna section near=RAM_43N
[MTATYPE (M TANME,
fpragma endsect ion

Storage Classes Function Customization Template ' Memory Sections 0 0
— Setting Memory Sections
2arc
Name Comment Pre Statement Post Statemant
MemConst * Const memory section */ Simulink package
Mem\olatile * Volatile memory section */ Simulink package
Source
MemConstVolatile * ConstVolatile memory s... Simulink package
Comment
e O e e e
Pre Statement

Post Statement

Statemeants Surround

CR

MyMemorySection *

'#pragma section near=RAM_ASW
;#pragma endsection

Each variable =

MATLAB EXPO 2019

4\ MathWorks
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Step to Set Embedded Coder Dictionary

( ]

/
]

Declaration:
#pragna section near=RAM_43N
extern MTATHE MTAMME
#pragna endsect ion

Definition:

#pragna section near=RAM_43N
[MTATYPE (M TANME,
fpragma endsect ion

\- /

MATLAB EXPO 2019

=| Storage Classes Function Customization Template Memory Sections 0 0
= Setting Memory Sections
2arc
Name Comment Pre Statement Post Statemant
MemConst * Const memory section */ Simulink package
Mem\olatile * Volatile memory section */ Simulink package
Source
MemConstVolatile * ConstVolatile memory s... Simulink package
Comment
e O e e e
Pre Statement

Post Statement

Statemeants Surround

| #pragma endsection

Each variable v :

MyMemery Section

#pragma section near=RAM_ASW

4\ MathWorks

Rich code preview to assist in defining

customizations




Step to Set Embedded Coder Dictionary

] v

Storage Classes

Funcﬁon_CL{stqmizat}on Tempiates je

\ FSEUDCCODE PREVIEW

N I T T e T

it
Mame Data Sco.. Header File Starage Settlng fOl' Varlab|eS & FunCtlonS
FileScope File — Unstructu
Lecalizable Audo — Unsiructured T IO Ll 1a g e
Struct Exported — FlatStructure Auto MNone Simulink package
GetSet Imported <instance specific> AccessFunction Auig — Simulink package
CompilerFlag Imported — Unsiructured Macro — Simulink package
Reusable <Inztance spe... <Instance specific= Unstructured Dynamic Mone Simulink package
SignalStruct Exported SM.h Structured Dynamic Mone Sample
(Faramsuct Exponed EIRT Structured STanc Tlone Sample

For single-instance data:

#pragma section near=RaM_asl
extern MIATHE MTAMME
#pragma endsect ion

Definition: defined in file: "Sample.c”

#pragma section near=Rab_asl
LATATHRE [ TAAME:
#pragma endsect ion

| Eor multi-instance data-

Declaration: exported through file; "Sampie.h”

4\ MathWorks

i.MyStorage
Description :-L'_)E_cf,l'c:dﬂ-ﬂ.‘?
Source Sampie
File Placement
Data Scope

I Exported S|
Header File [ EM.h -
Definition File [sne
Starage
Storage Type Unstructurad -
Data Initialization § Diynamic i
Memary Secfion | MyMemorySection =il
» Qualifiers

Allowed Usage

14

Parameters

Signals

ki

MATLAB EXPO 2019
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Loading Storage Class from Embedded Coder Dictionary

Sample
® SEmpIe 4 -
@ double doubla
—m
“ In1 Gain - double doubls
E3 in1 g outt %@mn
G in2 " Outl
= al
Subsystem
dilay
1
D double|
Unit Delay
=3
[[] |
Code Mappings - C [ I

Entry-Point Functions. Data Defaults Function Defaults

!_@ I Filter contents

©» Inports MyStorage

¥ Outparts Default

[;7;] Global parameters Default

[;H Local parameters Defauit

[l shared local data stores Defauit

£ Global data stores Default

& Internal data Default

| constants Default ¥

Mode! Data Editor Code Mappings - C

MATLAB EXPO 2019
15



Configuring C Step function interface

E Configure C Step Functian Interface: rhwdemo_rall —

Configure the generated C Step function interface, including function name and
arguments.

C function prototype:

C Step Function Name: | rtwd

Configure arguments for Step function prototype

arg_Ail_Cmd = rtwdemo_roll_step(* arg_Phi, arg_Psi, arg_Rate FB, arg .| n

uwation Anahyss  Code Tools Help

Get default {* invokes update diagram) . _— %
- | g gﬂ » I = E = % Nermal = @~ ﬁg -
C retum argument: |AiI_Cmd | - | Code
| rwoamo roice Q)
| * Block signals anmd states (default stmrage) *f
DM FEON;
Port Name Port Type C Type Qualifier C Identifier Name R e r
: - ” Gl e f* Mode]l step Functlos =f
Phi Inport |Pointer |' | | arg_Phi | e L3 T rwdero_roll_step(realdd T g Phi, reald2 T arg Pai, realld T
{ arg Aate_FB, realdl T arg TAS, boolean T arg AP _Eng, boolean T arg HOG Mode,
Psi Inport |Va|ue | - | | arg_Psi | —— . || real3d_T arg_MDG_Ref, reald2_T arg Turn_Kmab)
- — T
Rate_FB Inport |Va|ue | - | | arg_Rate FB i i boolesn T rib_SotEngaged_§;
: o =2 realdd T rth_Siml;
TAS Inport |Value | - | |arg_TAS | —
d dI.E. g Fiom - | * sprcified retarn value *)
AP_Eng Inport |Va|ue | - | | arg_AP_Eng | > | reAlIZT arg ALl Cea)
HDG. Mod — | | | HDG Mod 1 &% * Qutputs for Atomic SubSystem: ‘rHooty/RallhngleSeference
= i fapg Value = |arg— i | + [ion Dafautts | /* UnitDelay: ‘oS5fy/FiePt imiz Oelayl' =/
N ) bRy | i rib_Susl = ri0W.FlxPtlnltDelayl DSTATE;
oK | | Ccancel Help | Apply
- — d ¥ f Sultch "<E7afEr ' Ancorporates:

S it Funceion Mo dofandt: Dafiut

X shen Funchion [Samile Time:0 (55a] Madel Setiit: Defuitt - .

| . S . . Canfigure Fr

aa 1f Jrarg aF_Engh {
MATLAB EXPO 2019 S

‘Code Mapoings -

Maddl Data Ednor

Proguerty Incgecion Code

4\ MathWorks
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Generating C-Code with C Step function interface

P4 rtwdemo_roll - Simulink - X
File Edit Vview Display Diagram Simulation Analysis Code Tools Help

B-o-Hles eBfo-a v re/E- &

Coder Property Inspector " x
[%&] Configure C Step Function Interface: rtwdemo_roll = o X .|| By Pk A Time:0.0255)
Configure the generated C Step function interface, including function name [ VALLE
al‘ld amumnts, . Source Step Function [Sample Time:0.
. Rode Function Customization Tem... Model default: Default
C function prototype: arg_Ail_Cmd = MyFunction(* arg_Phi, arg_Psi, arg_Rate_F.. ! Function Name
Memory Section Model default: None
C Step Function Name: \ MyFunction
Configure arguments for Step function prototype m
Spam 0
Get default (" invokes update diagram) St
" - | ]
C retum argument: {All_(:rnd I_I -
i Al_Cmg P
ErgSwitch
foddvee |Pointer |+ | arg_Phi '
Value
Il Rate_FB Inport Const » FB [ ]
Pointer to const @ x
L | TAS Inport Pointer
Configure Const Pointer to const
Sie “ AP_Eng Inport Value [~ [[ara_aP_Eng |
Code gene mpiate Function Name:
configud | | 4DG_Mode Inport | Value | = | [ara_HDG_Mode | i p————
F rtwdero_rol_step
Il 'HDG Ref Innort [value [« |lam HDG Rer || ¥ :
Ok | | Camcel | | Hep | | Apply |
T o v ¢ TR Propery Inspecar | Code
Ready View diagnostics 80% FixedStepDiscrete

MATLAB EXPO 2019
17
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Agenda

A Brand New Way to interact with the Code
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In R2018b we will integrate the last piece, the code

Traceability

Model

Customization

MATLAB EXPO 2019

=

T

File Edit View Oisplay Diagram Simulation Analyss Code Jools Help

BEe-E-2u4®p

rtwdemo_comments

® |["&rtwdemo_comments b

Model Description

Step 1: Add Comments to Model

P Opon intrmational Exampls

Step 2: Check Comments Options.

This model rapresants 2 mutual excuson

arbitrator. If exacty one mpul is enabled.

tha output will be 25 inpul. Olhenatsa,
previous output will be used

Comments in Generated Code

Adding camments ta your model is an easy
way of creating tracenbiity batween the model
and ganerates code. The ta steps ane

1) Aekd carmiments ko madel.
2) Chiock configuration paramele optons

Copprohi 19542112 The Mabsiierss, ine

vEE

Comements can be added ta rumeroies fypes
of cijects in Samuilink and Statefiow, incuding
the following {double-clck 1o apen

B Simulink Block

B Statefiow State

B Sustefiow Transition

P Simuiink Signal Object
P Simulink Parsmater Object
= MPT Signal Otject

B MPT Caliback Function

<5 absiract> Absiract added in annatafion

Gpan the madars configuration parameters
and navigile 1o The Commants section of
e Code Generation seftings, or
Goutsa-csck bakow 10 586 Ihase satbrgs

P Open Commants Senings
Additional Documentation
Add#anal documentation & avalacia
for integrubng modal commants nio

generated code by double-clcking the
ik Below,

P Cammants Ducumentation
Customize Banners

Customize fia bannar, function bannar.
ot fike traier by double-chcking Bhe ink below,

P Customize banners via code templates

Code Mappings - C
Entry-Point Functions

B e

Data Defaults

f Initialize Function

fx Step Function [Sampie Time:0.2s]

Model Data Editor

Code Mappings - C

Function Defaults

Model default; Default

Model default: Default

5@~
Code P x
rtwdemo_comments.c (4)v  Q
Highlighting B <Root>/In2 215¢ > X
* Inport: ‘<Root>/In3 s
"t Root>/Ind
<Root>/Sum
% description for '<R selected
block determines if exactly one inp
* Block description for Sum
. ck counts the number of enabled inputs.
* (Constant: Root
* Inport: ‘<Raootx/Inl
* Inport: "<Root>/In2
* Inport: ‘<Rootx>/In3
Inport: Root»/Ind
% Block description for ot> /Product
* This block det es the output index by taking the inner produ
* the vector of inputs and [1 2 3 4].
37 indexed data = ((rtU.Inl * const val[@] + rtU.In2 * const_val[l]) + ¢
< >
76 Col: 1
Property Inspector  Code

19



Showing Traceability Model to Code

'i rtwdemo_comments * - Simulink

= a X
File Edit View Display Diagram Simulation Analysis Code Tools Help
B-o@es BB 0eOP = B om
Embedded Coder Quick Help § X rtwdemo_comments Code " x
(%3] rwdemo_comments ¥ | | rwdemo_comments.c (3) v Q Search =
—— ~
Highlighting: <Root>/Stateflow E4 show comments and empty lines
g Run Embedded Coder > #
Quick Start o * Block description for ‘<Root>/Product': 1) Open code generation report
= 4 * This block determines the output index by
Configure Muiti- e e * the vector of inputs and [1 2 3 4].
Instantiable Code St X «
Multi-instantiable code o7 indexed_data = ((rtU.Inl * const_val[@] + rtU.In2 * const_val[1]) + rtU.In3
Matrix a8 const_val[2]) + rtU.Ind * const_val[3];
Multiply
Configure Data and
Function Interfaces
Data representation and Model Description Step 1: Add Comments to Model Step 2: Check Comm * Block description for *<Root>/Stateflow':
O —
access = bé % * Stateflow block decides the index output by following logic
is model can be added to numerous types
::;mu. If exactly ur;:::lj?s[ enablad, of objects in Simulink and Stal.eﬁcm.l;ndudina wm! lr:\::l‘;:n:rmm:l * 1. If one and only one input signal is enabled, the index will
Entry-point functions the output will be its input. Otherwise, the following (double-click to open): the Code Generation setti * refer to the enabled signal line.
the previous output will be used. e — double-click below to see = * 2. Otherwise, maintain the old value.
P Open Comments S 7 ./
Configure Internal Data Comments in Generated Code P> Stateflow State . P B a
and Functions Additional Documen 9 | {*Gatewmy: Stateflow=/
= — ] B> stateflow Transition — /* During: Stateflow */
reP;esen an Aw:if;fg ;:r:“r:;r:i‘: ::I;y model un-;:asy ; I i mana cnjent z:'n:nu :]ocumnhﬁm 110 = 1f (rtDWork.bitsForTID®.is active cl rtwdemo_comments == 8U) {
and generated code. The two steps are: B e for integrating mode! il v /* Entry: Stateflow */
5 2= L 12 rtDiork.bitsForTIDA.1s_active_cl_rtwdemo_comments = 1;
Code Mappings - C Q" x
i e /* Entry Internal: Stateflow */
Configure Model-Wide /* Transition: '¢52>:9' */
Code Generation 116 rtDWork.bitsForTIDG. 1s_c1_rtwdemo_comments = IN_First;
C‘:z?m::f;'{_:’" Source Function Customization Tempiate Function Name o
. R .
o fxlr\m‘aﬁm Function Mode! default: Default rvidemo_comments_initialize 4=10utooet: “GRectiQuil) 5
E /* Entry 'First’: '¢S2>:2' */
JX step Function [Sample Time:0.25] Model default: Default rtwdemo_comments_step| | rtv.outl = 1;
121= ) else if (rtDWork.bitsForTID®.is_cl_rtwdemo_comments == IN_First) { v
< I >
Ln: 75 Col: 10
Code Mappings - C  Modei Data Editor Property Inspector  Code
Readv View diagnostics 100% FixedStepDiscrete

MATLAB EXPO 2019

4\ MathWorks
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Agenda

Data Access Customization

MATLAB EXPO 2019
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Deployment Scenario: Generated Code as Part of Application

Generated Code Hand Code

Gy

Embedded
Coder

Compiler Application

Simulink Model
Execution Framework Shared Data

MATLAB EXPO 2019
22
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Control how data is accessed

= Separate the algorithm code from how data is stored and accessed

void model step () void model step()
{ {
real T rtb Gain; real T rtb Gain;

rtb Gain = 2.0 * ExtU.Temperature; rtb Gain = 2.0 * getTemperature();
} }

Generated Code

real T getTemperature ()
{

ensureTemperatureDataCorrectness () ;
return temperature;

}
User Code
MATLAB EXPO 2019 ’s



Data Access Customization Capabilities in R2019a

= Applicable to Root I/O and Parameters

= Improvements over current Get/Set
— Export with header file and definition file
— Richer function name specification
— Pass by value vs. Pass by pointer

real T getVector (int elem) real T* getVector()
{ {

return datal[elem]; return data;
} }

By value By pointer

MATLAB EXPO 2019

PROPERTY INSPECTOR

MName Datafccess

Description Descristion

ST AT

Data Access Functien x
e Ftacememt

Data Scope Imported b
Header File 2G.h

Access Function

Access Mode Value -
Allowed Access Read/\Write =
Mame of Getter get_SMNEM

Mame of Setter set SHEM

Storage

Use differant property settings for single-instance and multi-
instance data

Storage Type Unstructurad o
Drata Initialization Dynamic b
» Qualifiers

Allowed Usage

Parameters

Signals

4\ MathWorks
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Agenda

Row Major and Multi-Dimensional Indexing

MATLAB EXPO 2019

4\ MathWorks
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Row Major vs. Column Major

Column majory i 14121, 31, 12, 22, 32):
code

generation:
11 12
MATLAB: M= | 21 22]
31 32
Row major
code M[] = {11, 12, 21, 22, 31, 32};
generation:

MATLAB EXPO 2019

v

M(2) = 21

4\ MathWorks

Column-major

indexing

Row-major
indexing

26



Row Major Code Generation

1 2
P= 3 4
5 6

Column major layout

P rtP = {
/* Vvariable: P
* Referenced by:
L 4
{ 1.8, 3:0, 5.9,
};

MATLAB EXPO 2019

‘¢Root>/Constant’

2.0, 4.9, 6.0 }

double double
P

Row major layout

P rtP = {
/* Variable: P

* Referenced by: '<Root>/Constant’

*/
{ 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 }
};

4\ MathWorks
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Row Major and Multidimension Indexing

P

1 2
=[34
5 6

Row maijor layout

P rtP = {
/* Vvariable: P
* Referenced by:
7

'¢<Root>/Constant’

{ 1.0, 3.0, 5.0, 2.0, 4.0, 6.0 }

};

MATLAB EXPO 2019

double double
=

Multi-Dimensional layout

P[3][2] = { { 1.0, 2.0 }, { 3.2, 4.0 }, { 5.8, 6.0 } } ;

4\ MathWorks

28



4\ MathWorks

Key Takeaways

Code Perspective

— Enable to set Default Code Pattern of Blocks
— Modifying Block Properties in Spreadsheets
— Showing Model and Code in same Window

Embedded Coder Dictionary

— Defining Code Behavior without Package and Classes
Data Access Customization
— Accessing Data with Function

Row Major Layout and Multi-Dimensional Indexing
— Supporting Row Major and Multi-Dimensional Indexing

Row major layout Multi-Dirnen sional layout

P[3)[2] = { (1.8, 2.0}, (3.8, 40}, (58, 68)}));

MATLAB EXPO 2019
29
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