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Introduction

* This set of slides will show you how generate C code from a simple Simulink model,
and analyze the generated code using Embedded Coder utilities.

e In particular, we will use the traceability feature to move back and forth from the
Simulink blocks to the code generated from them.

*  We will use Matlab 2018a, which is the version of Matlab used in the EECS461 lab.

* The slides were made with a Mac —the menus on a PC may look a little different.



Convert 32-bit Integer to 8-bit Integers
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Create a Simulink model of the system depicted in Figure 3 of the handout “Simulink Models
for Autocode Generation”. This model takes one 32-bit integer as input and breaks it into

four 8-bit integers.



Make a Subsystem

From the Edit and Diagram menus:
Edit/Select All
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Input Data FType

ile Edit View Display Diagram Simulation Analysis Code Tools Help
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Provide an input port for a subsystem or model.

For Triggered Subsystems, 'Latch input by delaying outside signal' produces the value
of the subsystem input at the previous time step.

For Function-Call Subsystems, turning 'On' the 'Latch input for feedback signals of
function-call subsystem outputs' prevents the input value to this subsystem from
changing during its execution.

The other parameters can be used to explicitly specify the input signal attributes.

Main
Output function call
igimum: Maximum:
0 I
Data type: uint32 >>

Lock output data type setting against changes by the fixed-point tools

Port dimensions (-1 for inherited):
-1

Variable-size signal:  Inherit

J OK Cancel Help Apply



Display Data Types
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In the

Simulation/Model Configuration Parameters/Solver

Solver Options

Menu, select “Fixed Step” solver and

“discrete (no continuous states)”

Q)

Solver
Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

» Code Generation

» Coverage

» HDL Code Generation

Simulation time

Start time: (0.0

Solver selection

Type: Variable-step

» Solver details
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Options for Code Generation

From the Cod enu, select:
Code/C/C++ Code Generation Optiaps...

[ BON thirtytwo2foteight

File Edit View Display Diagram Simulation Analysis Tools Help

Pl 3~ R R =R #qbedded Coder Quick Start
Data Objects > (3, Cod&Generation Advisor
: : Code Gene: otion Options...
[Cihirtytwodfoureight [N ... o Control Panel

©® [*althirtytwo2foureight »

@ Build Model #B
Build Selected Subsystem
Export Functions

®
Generate S-Function

E3
= Navigate To C/C++ Code

uint32 Code Generation Report >
3 >t Outt|
(&=
]
(@
-5}

»

Ready 167%



Options Window

The default target option is “Generic Real-Time Target”, grt.tlc
For more efficient code and additional features, Browse to select
“Embedded Coder “, ert.tlc

Q

Solver Target selection
Data Import/Export

» Optimization System target file: |grt.tic

Browse...

» Diagnostics Language: C
Hardware Implementation
Model Referencing Build process

Simulation Target

- Generate code only
v Code Generation

Report | | Package code and artifacts Zip file name:
Comments
Symbols System Target File: Description:
asap2.tlc ASAM-ASAP2 Data Definition i i ‘ -
Custom Co| 232p2-t1¢ e installed toolchain
Interface ert.tlc Embedded Coder Dit MEC)
ert.tlc Create Visual C/C++ Solution File for |
ert_shrlib.tlc Embedded Coder (host-based shared lik ‘ -
grt.tlc Generic Real-Time Target [
grtetlc Create Visual C/C++ Solution File for
rappid564xl.tlc RAppID Toolbox MPC564xL Code Generati
realtime.tlc Run on Target Hardware
rsim.tlc Rapid Simulation Target
rtwsfen.tle S-Function Target
sldrt.tlc Simulink Desktop Real-Time
sldrtert.tlc Simulink Desktop Real-Time (ERT)

| -

| v | | Check Model...

Full Name: /Applications/MATLAB_R2017b.app/rtw/c/ert/ert.tlc

OK Cancel Help Apply

OK Cancel Help Apply




Embedded Coder Options

* Choose “Set Objectives” a
from the Code Generation
Advisor

Solver Target selection
Data Import/Export
System target file: |ert.tic Browse...
Language: C )
Description: Embedded Coder
Model Referencing
Simulation Target
v Code Generation

* Select “Traceability” from

Comments Package code an Zip file name:
the list of A ble objecti oo nset
e I S O Va I e O J e C IVeS Custom Code [Loclchain(settings
Interface Toolchain: Automatically locate an ed toolchain -
Code Style Clang v3.1 | gmake (64-bit Mac)
Verification
Build configuration: |Faster Builds =
Templates
Code Placement » Toolchain details

Data Type Replacement
Memory Sections

Code generation objectives
Prinritizad nhiactivac: |Insnacified Set Objectives...
| » Check Model...

Description
Select and prioritize your code generation objectives. You cal

objectives, for details, see the documentation.
OK Cancel Help Apply

Available objectives

Execution efficiency
ROM efficiency
RAM efficiency
Safety precaution
Debugging I+
MISRA C:2012 guidelines

Polyspace

I+

+

+

OK Cancel Help



Select Code Generation/Report and check the indicated options.
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LN

Model-to-code Configure...
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[¢] Traceable Simulink blocks
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Cancel
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Generate C Code

* To generate C code, we must “Build” the model
* Be sure the Matlab working directory is the same directory

that contains the Simulink model!!!!!
* Under the Code Menu, select Code/C/C++ Code/Build Model
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* Note the many menus - we will take a look at some of these.

@ Fina: v

Contents

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report

Code Replacements Report

Generated Code
[-1 Main file

ert_main.c

[-1 Model files
thirtytwobit_foureightbits.c
thirtytwobit_foureightbits.h
thirtytwobit_foureightbits_private.h
thirtytwobit_foureightbits_types.h

[+] Utility files (1)

Code Generation Report

* |If the Build is successful, a Code Generation Report window will open

Match Case

Code Generation Report for 'thirtytwobit_foureightbits'

Model Information

Author

Last Modified By
Model Version
Tasking Mode

jfr

jfr

1.3
SingleTasking

Configuration settings at time of code generation

Code Information

System Target File @‘I—c)
Hardware Device Type Intel>x86-64 (Windows64)

Simulink Coder Version 8.14 (R2018a) 06-Feb-2018

Timestamp of Generated Mon Sep 9 12:23:28 2019
Source Code

Location of Generated @ISIEECS_%IIHII2019/MatIab2019/traceability/thirtytwobit_foure@

Source Code
Type of Build Model

Memory Information Global Memory: 19(bytes) Maximum Stack: O(bytes)

Objectives Specified Traceability

* |Information about
the model settings



Code Interface Report

Describes the generated functions, their arguments, and how often they are executed

=] @; Find: ar {} Match Case
Contents Code Interface Report for thirtytwobit_foureightbits
Summary

Table of Contents
Subsystem Report

Code Interface Report Entry Point Functions
- Inports

Traceability Report

Traceability Report Outports

Interface Parameters
Data Stores

Static Code Metrics Report

Code Replacements Report

Entry Point Functions
Generated Code

[-1 Main file Function: thirtytwobit_foureightbits_initialize

ert_main.c Prototype void thirtytwobit_foureightbits_initialize(void)
[-1 Model files Description Initialization entry point of generated code

thirtytwobit_foureightbits.c Timing Must be called exactly once

A t N
thirtytwobit_foureightbits.h reuments one
] ] ] ] ) Return value None
thirtytwobit_foureightbits _priva Header file thirtytwobit_foureightbits.h

thirtytwobit_foureightbits_types

Function: thirtytwobit_foureightbits_step
[+] Utility files (1)

Prototype void thirtytwobit_foureightbits_step(void)
Description Output entry point of generated code

Timing Must be called periodically, every 0.2 seconds
Arguments None

Return value None

Header file thirtytwobit_foureightbits.h

OK Help

Q: why does the function thirtytwo bit foureightbits step
execute every 0.2 seconds?



Static Code Metrics Report

Number of lines of code in the generated .c and .h files

Total lines of code, including comments

‘;::I @' Find: 4 {5

Contents

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report

Code Replacements Report

Generated Code
[-1 Main file
ert_main.c

[-1 Model files
thirtytwobit_foureightbits.c

thirtytwobit_foureightbits.h

thirtytwobit_foureightbits_private.h
thirtytwobit_foureightbits_types.h

[+] Utility files (1)

Match Case

Static Code Metrics Report

The static code metrics report provides statistics of the generated code. Metrics are estimated from static analysis of the generated code using the C
data types specified in the 'Device details' section of the Configuration Parameter > Hardware Implementation pane: char 8, short 16, int 32, long 32,
float 32, double 64, pointer 64 bits. If your model contains a Variant block, the Static Code Metrics Report does not contain data for the inactive
variant. Actual object code metrics might differ due to target specific compiler and platform settings. Consult the Code Generation Advisor @ for

options to improve code efficiency.

Table of Contents
1. File Information
2. Global Variables
3. Function Information

1. File Information [hide]

[-]1 Summary (excludes ert_main.c)

Number of .cfiles : 1

Number of .h files : 4

Lines of code : 157

Lines : 428

[-] File details

File Name Lines of Code Lines Generated On
rtwtypes.h 81 161 09/09/2019 12:23 PM
thirtytwobit_foureightbits.h 37 109 09/09/2019 12:23 PM
thirtytwobit_foureightbits.c 31 95 09/09/2019 12:23 PM
thirtytwobit_foureightbits_private.h 30 09/09/2019 12:23 PM
thirtytwobit_foureightbits_types.h 33 09/09/2019 12:23 PM

OK Help




Function Definitions

Function definitions are found in thirtytwobitto8bit.c

The function thirtytwobitto8bit step performs the desired bit manipulations
C code for bit masking and shifting

ulink blocks implemented in C code

< \
Contents RT_MODEL_thirtytwobit_foureig_T *const thirtytwobit_foureightbits_M =
&thirtytwobit_foureightbits_M_;
Summary /* MOYel step function */
Subsystem Report i tytwobit_foureightbits_step(void)

Code Interface Report . '<Root>/Outl’ incorporates:

ArithShxtt: '<S1>/Shift Arithmeticl’
\ '<S1>/Shift Arithmetic2’
ArithShift: \gS1>/Shift Arithmetic3’
DataTypeConvi
DataTypeConversion: '<S1>/Data Type Conversionl'

Traceability Report
Static Code Metrics Report

ion: '<S1>/Data Type Conversion'’

Code Replacements Report

Generated Code DataTypeConversion: '<S1>/Data Type Conversion3'

Inport: '<Root>/Ini’

L-1Main file S-Function (sfix_bitop): '<S1>/Bitwise Operator'
ert_main.c S-Function (sfix_bitop): '<S1>/Bitwise Operatorl’

S-Function (sfix_bitop): '<S1>/Bitwise Operator2’
S-Function (sfix_bitop): '<S1>/Bitwise Operator3’

*
*
*
*
*
* DataTypeConversion: '<S1>/Data Type Conversion2'
*
*
*
*
*
*

[-1 Model files
thirtytwobit_foureightbits.c

thirtytwobit_foureightbits_Y.Out1[@] = (uint8_T)
(thirtytwobit_foureightbits_U.Inl & 255U);
rtytwobit_foureightbits_Y.Out1[1] (uint8_T)
((thirtytwobit_foureightbits_U.Inl & 65280U) >> 8);

thirtytwobit_foureightbits.h

thirtytwobit_foureightbits_private.h
thirtytwobit_foureightbits_types.h

[+] Utility files (1)
thirtytwobit_foureightbits_Y.Out1[3] (uint8_T)

&
((thirtytwobit_foureightbits_U.Inl & 16711680U) >> 16);
&

53

54

55

56

57

58 thirtytwobit_foureightbits_Y.Out1[2] (uint8_T)

59

60

61 ((thirtytwobit_foureightbits_U.Inl & 4278190080U) >> 24);
62
63

OK Help




Traceability Report: Eliminated Blocks

Certain Simulink blocks are used only to improve model readability,
and do not affect the generated code. These are eliminated (in this case,
the subsystem block, Mux block, and redundant input and output port blocks)

& @& Find: 4F W MatchCase

S0 Traceability Report for thirtytwobit_foureightbits Why is the Shift
Summany Table of Contents Ar'thmet|c bIOCk
Subsystem Report . .

Code Interface Report 1. Eliminated / Virtual Blocks EIlmlnatEd?

2. Traceable Simulink Blocks / Stateflow Objects / MATLAB Functions
o thirtytwobit_foureightbits
Static Code Metrics Report o thirtytwobit_foureightbits/Subsystem

Traceability Report

Code Replacements Report

Eliminated / Virtual Blocks

Generated Code

Block Name Comment
[-1 Main file <Root>/Subsystem Virtual SubSystem
ert main.c <S1>/In1 Inport
[-1 Model files M " . M.ux. s ;
<S1>/Shift Arithmetic Eliminated trivial shift
thirtytwobit_foureightbits.c e i

thirtytwobit_foureightbits.h
thirtytwobit_foureightbits_private.h Traceable Simulink Blocks / Stateflow Objects / MATLAB Functions

OK Help

<Root>: Top Level Simulink diagram
<S1>:Subsystem that contains the rest of the Simulink blocks



Traceability Report: Blocks to Code

Simulink block name Lines of code in associated .c and .h files
[ NON | Code Generation Report
LS| & Fina: ar Match Case
Contents
Object Name Code Location \
Summary <Root>/In1 59,61

Subsystem Report

Code Interface Report

thirtytwobit_foureightbitd\h:54

Traceability Report
Sul\system: thirtytwobit_foureightbits/Subsystem

Static Code Metrics Report

Code Replacements Report Obiék Name ‘ode Location
<Sl>&wise Operator *irtﬂwobit foureightbits.c:49, 55
Generated Code <S1>/Bitwise Operator1 thirtytwobit_foureightbits.c:50, 57
[-]1 Main file <S1>/Bitwise Operator2 thirtytwobit_foureightbits.c:51, 59
ert main.c <S1>/Bitwise Operator3 thirtytwobit_foureightbits.c:52, 61
<S1>/Data Type Conversion thirtytwobit_foureightbits.c:44, 54
[-1 Model files 3 . . o
<S1>/Data Type Conversionl thirtytwobit_foureightbits.c:45, 56
thirtytwobit_foureightbits.c <S1>/Data Type Conversion2 thirtytwobit_foureightbits.c:46, 58
thirtytwobit_foureightbits.h <S1>/Data Type Conversion3 thirtytwobit_foureightbits.c:47, 60
thirtytwobit_foureightbits_private.h <S1>/Shift Arithmeticl thirtytwobit_foureightbits.c:41, 57
thirtytwobit_foureightbits_types.h thirtytwobit_foureightbits.h:42
<S1>/Shift Arithmetic2 thirtytwobit_foureightbits.c:42, 59
[+] utility files (1) thirtytwobit_foureightbits.h:43
<S1>/Shift Arithmetic3 thirtytwobit_foureightbits.c:43, 61

thirtytwobit_foureightbits.h:44

Q: why are there only lines of code for three <S1>/Shift Arithmetic blocksin the file
thirtytwobittofourbit.c?



Corresponding Simulipk block is highlighted

« & Fina:

Contents

Summary
Subsystem Report

Code Interface Report

Traceability Report
Static Code Metrics Report

Code Replacements Report

Zu\ @ Match Cas

Generated Code
[-1 main file

ert_main.c

[-1 Model files

thirtytwobit_foureightbits.c
thirtytwobit_foureightbits.h

thirtytwobit_foureightbits_priv

Traceability

Click on block name < S1>/Shift Arithmetic

AN

Object Nam Code Location
<Root>/In1
M-;'—h .:-. imalcbkaliaa

<Root>/Out]

Subsystem:jthirtytwobit_foureigk

I Type Conversionl
Type Conversion2

<S1>/Shift Arithmeticl

thirtytwobit_foureightbits_type

[+] Utility files (1)

<S1>/Shift Arithmetic2

<S1>/Shift Arithmetic3

thirtggv File Edit View Display Diag
thirtytv &, v =~ &

thirtytwobit_foureightbit\c:48, 55, 57, 59, 61

thirtytwobit_foureightbits/Subsystem
Simulation Analysis Code Tools Help
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<« & Find:
Contents
Summary

Subsystem Report

Code Interface Report

Traceability Report
Static Code Metrics Report

Code Replacements Report

@ v

Traceability: . c file

e (Clickon .c filename name next to Simulink block name
e Location of C code for that block is shown

Match Case

Object Name

Code Location

<S1>/Bitwise Operator
<S1>/Bitwise Operatorl
<S1>/Bitwise Operator2
<S1>/Bitwise Operator3
<S1>/Data Type Conversion

<S1>/Data Type Conversionl

<S1>/Data Type Conversion2

thirtytwobit_foureightbits.c:49, 55
thirtytwobit_foureightbits.c:50, 57
thirtytwobit_foureightbits.c:51, 59
thirtytwobit_foureightbits.c:52, 61

thirtytwobit_foureightbits.c:44, 54
thirtytwobit_foureightbits.c:45, 56

Generated Code
[-]1 Main file

ert_main.c

<$1>/Data Type Conversion3

<S1>/Shift Arithmeticl

<S1>/Shift Arithmetic2 <¢

<S1>/Shift Arithmetic3

Q: what are the hex
equivalents of the
decimal numbers 255,
65280, 16711680, and

42781900807

thirtytwobit_foureightbits.c:46, 58
thirtytwobit_foureightbits.c:47, 60

——

@& Find: 4 v

31

Contents 32
33

Summary 34
Subsystem Report »
36

Code Interface Report 37
. 38
Traceability Report 39
Static Code Metrics Report 40
41

Code Replacements Report 42
43

Generated Code 44
45

[-1 Main file 46
ert_main.c 47

48

[-1 Model files 49
thirtytwobit_foureightbits.c 28

51

thirtytwobit_foureightbits.h 52
thirtytwobit_foureightbits_priv. >

54

thirtytwobit_foureightbits_type 55

56

[+] Utility files (1) =
57

58

59

thirtytwobit foureightbits.c:41, 57

Match Case

/* Real-time model */4

RT_MODEL_thirtytwobijff foureig_T thirtytwobit_foureightbits M_;

RT_MODEL_thirtytwollit foureig_T *const thirtytwobit_foureightbits_M =
&thirtytwobit_fglireightbits_ M ;

/* Model step inction */

void thirtytwgbit_foureightbits_step(void)

i
/* Outpor®: '<Root>/Outl' incorporates:

ArithShift: '<S1>/Shift Arithmeticl’

ArithShift: '<S1>/Shift Arithmetic2"'

ArithShift: '<S1>/Shift Arithmetic3’

DataTypeConversion: '<S1>/Data Type Conversion'

DataTypeConversion: '<S1>/Data Type Conversionl’

DataTypeConversion: '<S1>/Data Type Conversion2'

DataTypeConversion: ‘<S1>/Data Type Conversion3’

Inport: '<Root>/Inl'

S-Function (sfix_bitop): '<S1>/Bitwise Operator’

S-Function (sfix_bitop): '<S1>/Bitwise Operatorl’

S-Function (sfix_bitop): '<S1>/Bitwise Operator2'

S-Function (sfix_bitop): '<S1>/Bitwise Operator3’

XK K K K K X K X K X %

*
thirtytwobit_foureightbits_Y.Out1[@] = (uint8_T)
(thirtytwobit_foureightbits_U.Inl & 255U);

thirtytwobit_foureightbits_Y.Out1[1] = (uint8_T)
((thirtytwobit_foureightbits_U.Inl & 65280U) >> 8);
thirtytwobit_foureightbits_Y.Out1[2] = (uint8_T)
& 16711680U) >> 16);

((thirtytwobit_foureightbits_U.Inl

PP TR A Ty S SR PRI PR VEP NPT P PRPRFPISN

oK

Help



Atomic Subsystems

 Sometimes it is useful to have a separate file generated for each subsystem in a model.
— For example, it makes the code easier to read.
— In order to do this, you need to specify each subsystem as an “atomic unit”.

* Example: Two virtual wheels connected to the haptic wheel

f0

v

Trigger()

P In2
Ini

Out1

Triggered
Fast Subsystem

Trigger()
s P In1 Out1 B e

Triggered
Slow Subsystem



Default code (nonatomic subsystems)

* Default setting is for all code to be inone file, including separate functions to update
both subsystems, e.g., the code to upgdate the fast subsystem

< @& Find: ar Q? Match Case
/74
Contents 72 /* S-Functybn (fcncallgen): ' Function-Call Generator' incorporates:
73 *  SubSyStem: '<Root>/Triggere@Fast Subsystem’
Summary 74 4
75 if (fwo_wheels_NOT_atomic_DW.TriggeredFastSubsystem_RESET_EL) {
Subsystem Report 76 riggeredFastSubsystem_ELAPS_T = 0U;
77 else {

Code Interface Report

Traceability Report
Static Code Metrics Report

Code Replacements Report

78,

84

TriggeredFastSubsystem ELAPS_T = two_wheels_NOT_atomic_M->Timing.clockTick®
- two_wheels_NOT_atomic_DW.TriggeredFastSubsystem_PREV_T;

two_wheels_NOT_atomic_DW.TriggeredFastSubsystem_PREV_T =
two_wheels_NOT_atomic_M->Timing.clockTicko;

two_wheels_NOT_atomic_DW.TriggeredFastSubsystem_RESET_EL = false;
Generated Code 85
[-] Main file 86 /* Discretelntegrator: '<S1>/Discrete-Time Integrator' */
: ] 87 if (two_wheels_NOT_atomic_DW.DiscreteTimeIntegrator_SYSTEM_E == 0) {
grt_main.t 88 two_wheels_NOT_atomic_DW.DiscreteTimeIntegrator_DSTATE += 0.002 * (real_T)
[-1 Model files 89 TriggeredFastSubsystem_ELAPS_T
%0 * two_wheels_NOT_atomic_DW.DiscreteTimeIntegrator_PREV_U;
two_wheels_NOT_atomic.c 91 }
two_wheels_NOT_atomic.h 92
i i 93 /* End of Discretelntegrator: '<S1>/Discrete-Time Integrator' */
two_wheels_NOT_atomic_private.h ,,
two wheels NOT atomic types.h 95 /* Discretelntegrator: '<S1>/Discrete-Time Integratorl' */
96 if (two_wheels_NOT_atomic_DW.DiscreteTimeIntegratorl_ SYSTEM_ == 0) {
[-] Utility files 97 two_wheels_NOT_atomic_DW.DiscreteTimeIntegratorl DSTATE += 0.002 * (real_T)
rtwtypes.h 98 TriggeredFastSubsystem_ELAPS_T
99 * two_wheels_NOT_atomic_DW.DiscreteTimeIntegratorl_PREV_U;
100 }
101
102 /* End of DiscreteIntegrator: '<S1>/Discrete-Time Integratorl' */
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Making subsystems atomic

* Select a subsystem, and navigate to the menu Diagram/Block Parameters (Subsystem)/Main
* For a Triggered Subsystem block, the "Treat as atomic unit” box will be automatically
checked and grayed out.

[ BN two_wheels_atomj
File Edit View Display - Simulation Analysis Code Tools Help
Refresh Blocks #K g — i3
v | v E . i@v i rmal > ) v
e 3 Subsystem & Model Reference > P P> : tfinal Norma €7
two_wheels_atomic Format >
Rotate & Flip »
@
Arrange >
@& Mask
63 Library Link
s Signals & Ports »
=] Block Parameters (Subsystem)
Properties... ) Subsystem
_ { Ini Select the settings fgf the subsystem block. To enable parameters for code generation, select
T 'Treat as atomic unijf’.
1 , ;
Fast Main Code Generation
Show port lab FromPorticon S
L] Read/Write flermissions: =~ ReadWrite <
f() Name of grror callback function:
T71 Peghit hierarchical resolution: Al )
I P Ini v | Treat as atomic unit
V| Treat as grouped when propagating variant conditions
- Tri¢
- Slow §
» J OK Cancel Help Apply

Readv 1uv 0 riacdStepDiscrete



Name the function

From the menu Diagram/Block Parameters (Subsystem)/Code Generation
Select “Reusable function” and “User specified” function name
Name the function, and specify “Use function name” for the file nam

( J [ } two_wheels_atomic
File Edit View Display - Simulation Analysis Code Tools Help
Refresh Blocks #8K ‘ i R i
-5~ 8 Subsystem & Model Reference » & P VN~ tfinal ormmal B O~ e~
two_wheels_atomic : Format >
@ Rotate & Flip >
Arrange » Subsystem
@ Mask 1> Select the settings for the subsystem block. To gnable parameters for code generation, select
Library Link 'Treat as atomic unit'.
E3
. Signals & Ports »
5 Main  Code Generation
=] Block Parameters (Subsystem)
: ! rigger P
- Properties... ' Function packaging: ~ Reusable function 0]
(A5 T Ou
)l In1
O " Function name options:  User specified C
Triggered
Fast Subsystem
Function name:
fast_subsystem
:
() File name options: ~ Use function name S
Memory section for initialize/terminate functions:  Inherit from model C
A 4
‘Trigger()
> | » In1 Outq| Memory section for execution functions: Inherit from model g
] Triggered
Slow Subsystem
» \) 0K Cancel Help Apply



Code with atomic subsystems

* Separate functions and files “fast_subsystem” and “slow_subsystem”

<& e
Subsystem Report

@ v

Find:

File: fast subsyste

Code Interface Report

Traceability Report
Static Code Metrics Report

Code Replacements Report

Generated Code
[-1 Mmain file

ert_main.c

0 N AN WN R

[-1 Model files

two_wheels

12
atomic.c

two_wheels_atomic.h

two_wheels

two_wheels_atomic_types.h

18
19
20
21
22

[-] Subsystem files
fast_subsystem.c
fast_subsystem.h

23
slow_subsystem.c
24
slow_subsystem.h 25
26
[+] Utility files (1) 27
28

Match Case

aching, academic research,
granting institutions only.
* goyernment, commercial, opfother organizational use.

File: fast_subsystem

Code generated #0r Simulink model 'two_wheels_atomic’.
g
: 8.14 (R2018a) 06-Feb-2018

* C/C++Source code generated on : Tue Sep 10 10:19:39 2019

* Model versjybn
oder version

rget selection: ert.tlc

Embedded hardware selection: Intel->x86-64 (Windows64)
Code generation objective: Traceability

Validation result: Not run

74

#include "fast_subsystem.h"

/* Include model header file for global data */
#include "two_wheels_atomic.h"
#include "two_wheels_atomic_private.h"

/* System initialize for function-call system:
void fast_subsystem_Init(DW_fast_subsystem_T *1localDW)
{

and meeting
Not for

'<Root>/Triggered Fast Subsystem' */

OK

Help



Triggered and Atomic Subsystems

There are several ways to make a subsystem that is both triggered and atomic:

* Use a Triggered Subsystem block from the Ports & Subsystems menu of the
Simulink Library Browser.

- This block with automatically be atomic and triggered.

* Use an Atomic Subsystem block from the Ports & Subsystems menu of the
Simulink Library Browser.
- This block will automatically be atomic. Add a Trigger block to make it triggered.

* Use a regular Subsystem block either from the Ports & Subsystems menu of the
Simulink Library Browser, or by using the “Create Subsystem from Selection” option
from the Subsystem & Model Reference menu of a Simulink diagram.

- Make the subsystem atomic by checking the “Treat as atomic unit box” of the
Diagram/Block Parameters (Subsystem)/Main menu and then add a Trigger block.
to the subsystem.

- Make the subsystem triggered by adding a Trigger and then make the subsystem
atomic by checking the “Treat as atomic unit box” of the Diagram/Block Parameters
(Subsystem)/Main menu.

NOTE: In Matlab 2018a this last option will cause the “atomic unit” box to be
grayed out but not checked. This is a bug. THE SUBSYSTEM IS STILL ATOMIC!



