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>> datestr(739036)

ans =

'39-May-2023"




>> todays _date = datetime('today")

todays _date =
datetime
'30-May-2023"
>> todays _date - 3
ans =
datetime

'27-May-2023"
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>> scaledScores = testScores .* .25

scaledScores =
7x3 table
Test2
I
1
- N 21.25
III III 21.25

20
21.5

23 24.5
18.75 19.25

>> meanScores = mean(scaledScores)

meanScores =
1x3 table

Testl Test2 Test3

21.464 21.071 21.357







>> weatherData
weatherData =
12x2 timetable with

Time Temperature Humidity

©1-Nov-2022 36 45
©2-Nov-2022 31 76
©3-Nov-2022 37 43
04-Nov-2022 36 46
©5-Nov-2022 38 72
06-Nov-2022 32 54
07-Nov-2022 35 50
08-Nov-2022 34 45
09-Nov-2022 32 72
18-Nov-2022 30 58
11-Nov-2022 39 54
12-Nov-2022 34 58

>> snowEvents = weatherData(eventfilter("Snow"), :)

snowEvents =
1x2 timetable with 4 events

Time Temperature Humidity

Snow ©8-Nov-2022




>> starsDictionary = dictionary(hrStars.ID, hrStars.Name)

starsDictionary =
dictionary (double --> string) with 332 entries:

"Acamar"
"Achernar”
"Achird"
"Acrab™

"Zosma"
— "Zubenelgenubi"
"Zubenelhakrabi®
5685 "Zubeneschamali"”

>> starsDictionary([897 4301 6812 4357]")
ans =
4x1 string array
"Acamar"
"Dubhe"

"Polis™
"Zosma"
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E‘ Type Editor - Manage Types

TYPE EDITOR

S Y = [ & voete & o
New Open &b import = Connection Alias w Move Down Copy
Bus Type ﬂ Delete
FILE EDIT
(@)  Contents of ‘Base Workspace'

Base Workspace Name
(& myDatabicticnary* v IE MechElec

< mech Connection: founda...
O elec Connection: founda...

MestedBus

v = TopBus
hd MestedBus ~ Bus: NestedBus
— Chirp double
— Sine double
— Step double
myFixptAlias findt(0,16,7)
s16En15 Single

windVelocity single
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SIMULATION

Eg Simulink Library Browser

¢ v Enter search term
Simulink
3 v Simulink
A Commonly Used Blocks
Continuous
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4\ Signal Analyzer - untitled*
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Class Diagram Code Analyzer Code Data Cleaner Dependency Profiler Test Browser
Viewer Compatibilit... Analyzer
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Data Analytics - Load Forecasting Case Study e N
931.9|]UD_I 1.571|

:050‘011200?
Load messy data 050172007 .. 991.8000 1.56&i
load LETdata.mat IIJSNHIZI]D? -~ 950_1Dﬂﬂl 1.!'::5!2'1I
head(nyiso) 05/01/2007 .. 968.9000 1560
05012007 . 9635000 1555
L |05m1fznn? 0402000 1564
| | |
MlSSlng Data 05/01/2007 .. 941.801]0_ 1_5331;

|05/01/2007 .. 939.4000 1.557‘

Clean Missing Data
Find, fill, or remove missing data

Select data

Input data | select &| X-axis

Specify method

Cleaning method =11l mis

Visualize results

ed data |v] Fillet




Import Data

AllNumbers | = Table with 7 columns imported from A11Numbers .x1sx

~ Select source
C-\Users\gnazinDownloads\App_Datasets\AlINumbers

Type: Microsoft Excel Worksheet, Size: 10 KB

Sheet [Sheeﬂ v |

~ Specify imported variable type

Type | Table v

» Display results

AllNumbers = 29x7 table

Var?
-6.7600
-6.0400

-7.6900
-7.0600




.@ Refactor ¥ El Section Break D @» [_J

% R %4 RUN Run and Advance

E @ @ Section 'c’l Run to End

SIMULINK

—- Create Signal
Draw and refine signal values for vectors, timeseries, and timetables

~ Create signal values
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Plate Browser Summary Tables |

[ Select Files | Current File: microtiter_data0001.csv

Microplate Plot

Q O
O Q
4 O
88882
O O
O @)
@ O

[ oeve @
o 0000 o
000000 O
000000 O
90000000
00000000
00000000

| PreviousFile | | NextFile | : tion Log [Compound]

File Compound MNr | NegControl Conci Conc2 Conc3 Concd Conch Conch Conc? Conc8
microtiter_d. .. 1 -0.0741 0.3564 98759 56.8743 91.7323 06. 7084 97.1532 971910 97.1940
microtiter_d. .. 2 -0.0143 -0.5044 -0.5044 -0.5044 -0.5044 -0.5044 -0.5043 -0.4544 17.0436
microtiter_d... 0.0054 -0.4702 3.1998 52.9698 97.5746 100.5006 100.6086 100.6086 100.6086
microtiter_d... 0.1096 0.2325 0.2385 0.3712 3.2339 41.1060 947343 100.6591 100.9487
microtiter_d... -0.0572 -0.7461 1.7104 26.86872 84.5134 99.2335 100.4717 100.5601 100.5700

]
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Generate Fractal Tree

|z| = Generate mesmerizing fractal trees

Rotation: |
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"carbon dioxide";

Tcrit = criticalValues{criticalValues.Gas == lower(gas), 'CriticalTempK'};
Pcrit = criticalValues{criticalValues.Gas == lower(gas), 'CriticalPressBar'};

compressibilityFactor(Tcrit, P, T, Pcrit);

plot(P,Z)
xlabel('Pressure, bars');
ylabel('Compressibility Factor, Z');
title(strcat(gas,” @ ",num2str(T)," Kelvin"));

carbon dioxide @ 350 Kelvin
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gas = "carbon dioxide"

Tcrit = criticalValues{criticalValues.Gas == lower(gas), 'CriticalTempK'};
criticalValues{criticalValues.Gas == lower(gas), 'CriticalPressBar'};

Pcrit

compressibilityFactor(Tcrit, P, T, Pcrit);

plot(P,Z)

xlabel('Pressure, bars');

ylabel( 'Compressibility Factor, Z');
title(strcat(gas,” @ ",num2str(T)," Kelvin"));

carbon dioxide @ 350 Kelvin
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gas [ "carbon dioxide" v ]

T [0 ————
P [0

carbon dioxide @ 350 Kelvin
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Generate polynomials

X Minimum:

X Maximum:
X Step:
Degree:
Alpha:
Polynomial: | LaguerreN(n, alpha, x)

Hold

Title My fancy plot |

|I®!II
Ji Tuu eles

My fancy plot




Import Patient Data

filename
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Enter workspace variable | ¥ |

Open Add Signals dialog box
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Record Block

=1

* .
Record To Record To
Workspace ¥ File ¥
RECORD




Fast and repeatable

Record Block




Step through a Simulation




Add Breakpoint

>
Add conditional breakpoint to selected element

’i showDebugging - Simulink

SIMULATION

MODELING

ﬁ €, Add Breakpoint é
Pe Diagnostics Information = TOOLS =» bt M Update
Ad v Vv Overlays v = E Breakpoints List Model ~
PERFORMANCE DIAGNOSTICS BREAKPOINTS COMPILE

FORMAT

EVENT
ANIMATION

N

<« showDebugging * MATLAB Function * Chart  For Iterator Subsystem * Ramp

©® [*a|showDebugging »

MATLAB Function

Paused on breakpoint: showDebugging/Sum:1

q » uD ﬁ IG] Step In u
Step  Continue  Step Step Q Step Out Stop
Back ~ \ Forward | Over k
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Improve Performance of Si

@ Model Referencing

@ Fast Restart

Accelerator Modes

Simulink Cache

Performance Advisor

Multi-Core Co-Simulation

Hardware Acceleration



= 1 Baseline @1 @0 Ao Lo

@ Create baseline

Passed Baseline generated successfully. Simulation took 00:00:00.580 seconds.
Input Parameters Selection
[Name __________________ |Value

Stop Time 10
Check to view baseline signals and set their tolerances. false

= 2 Simulation @2 Do A2 g

= 2.1 Checks Occurring Before Update @1 Q0 A2 L6

& 1dentify resource-intensive diagnostic settings

Some diagnostics incur run-time overhead during simulation. Review the following parame
for these parameters.

Click link(s) to make changes manually. Alternatively, click the 'Modify all' button below to

| |Severity | Diagnostics checked

Solver Diagnostics = Solver data inconsistency

Signals ; Diagnostics > Data Validity > Signal resolution
Diagnostics = Data Validity = Division by singular matrix
Diagnostics > Data Validity > Inf or nan block output
Diagnostics = Data Validity = Simulation range checking
Diagnostics = Data Validity > Array bounds exceeded

DSM Blocks Diagnostics > Data Validity = Detect read before write

/ Diagnostics > Data Validity = Detect write after read




Model Browser

Referenced Files

OB E I B®|e

DCMotor_localsolver

@DCMotor_localsolver 14

Input volt

Fast

Dynamics

Electrical

Top Solver

DC Motor model with model reference local solver

Mechanical

Local Solver

¥ Solver
Use local solver: on

Saolver: FixedStepAuto
Fixed step: auto

Input signal handli... |Autn - |

Output signal hand... | Use solver interpo = |

VariableStepAuto

—o—o



Average Speedup in Customer Workflows

2.3X
145XIIIIIII

R2015b R2022b
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Code Analyzer

The Code Analyzer identifies and addresses code issues, including problems and areas for improvement.

Overall Summary o A @
11 0 8 4
total files Error Warning Info

(] Select Folder /Users/mhirsch/Library/CloudStorage/OneDrive-MathWorks/mfiles/Demos/TwitterAnalysis

m Group by Severity v Filter by Severity A Filter by Issue Type v

Code Health Details
Analysis Date: 3/31/2023, 5:28:42 PM

Warning (8)

» A\ Input argument might be unused. Consider replacing the argument with ~ instead. (3)
» A To avoid conflicts with functions on the path, specify variables to load from file. (3)
» A Variable might be used before it is defined. (1)

» A Value assigned to variable might be unused. (1)

- @ Add a semicolon after the statement to hide the output (in a script). (3)
Script1_ImportTwitterDatamc = twitter (c.ConsumerKey, c.ConsumerSecret, c.AccessToken, c.AccessToker
Script1_ImportTwitterData.m statuses [statuses;sRefresh.Body.Data.statuses]

Line 47 Script1_ImportTwitterData.m tweets = timetable (tweetTexts, 'RowTimes', datetime (tweetTimes, 'Format'

|




~cessToken, c.AccessToker

25 ]

cime (tweetTimes, 'Format'




o Flight Analysis Team standards prohibit use of evalin.




| ‘ Test Browser

=~ DO & &

- 'B sampleTest
@ sampleTest/testA
v @ sampleTestitests
& verifyGreaterThan failed. Line 10
&) sampleTest/testC
/)
& assumeTrue failed. Line 18

&) sampleTest/testE

« Test Diagnostics Viewer

Incomplete: testD

An assumption was not met in sampleTest/testD and it filtered the
remainder of the test.

assumeTrue failed.
--» The value must be logical. It is of type "double".




MATLAB Test Manager: All Tests in Current Project

()
15
Total Tesis Coverage

Function I, 100%

Test Details Expand All | Filter by text Statement 53.7%

Decision 80.6%
Diagnostic Gondition 76.7%
* () tests/graph unit tests.m MCiDC 53.3%

@ graph_unit tests/check unity _path

@ graph_unit tests/check longest path

@ graph_unit tests/check edgeless stard

@ graph_unit tests/check edgeless graph

. ; M Pazsad
() graph_unit tests/check non unigue B Failed

() graph_unit tests/check invalid idx empty adj W incomplete 0%

@ graph_unit tests/check no path M NotRun 0%
() graph_unit tests/check start end same




>> buildtool -tasks

check - Identify code issues
test - Run unit tests
Toolbox - Package Toolbox

>> buildtool
** Starting check
** Finished check

Starting test
Finished test

Starting toolbox
Finished toolbox







4 Dependency Analyzer - Airframe Example

ANALYZER

Analyze Restore MATLAB Class Model
- to Default Files Hierarchy  Hierarchy

ANALYZE
Legend

MATLAB Code (7 of 7)
Simulink Models and Libraries (8 of 8)

Source Code (2 of 2)

—
—

s Data (3 of 3)
—

—

Other Files (1 of 1)

==
=
All
Dependencies

=5

:o Impacted —

Required Horizontal

IMPACT ANALYSIS

slproject_f14.slx

f14_airframe_test.m o

wind_gust_lib.slx
NonLinearActuator.six O

f14_airframe.slx

%1 a Zoom In

Vertical Fit @ Zoom Out
to View

NAVIGATE

LinearActuator.slx

vertical_channel.slx o

I| timesthree tic

A timesthree.mexw64 O

B Q e

File | Find | Project Export

List ~
SHOW | FIND EXPORT

DigitalControl.slx o

v

controller.sldd q

system_model.sldd —




Properties
‘¥ Proaucts

emo. movet_hoatzooet st MATLAB
Model Simulink

+ Blocks

Impacted | | Required | | All Dependencies

sldemo_mdlref_heater.slx Blocks in sldemo_mdilref_heat2cost have no
Model dependencies

sldemo_mdlref_house.slx
Model

sldemo_mdiref_outdoor_temp.slx
Model
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’-@ Variant Manager: slexVariantManagement

VARIANT MANAGER

Simulink.VariantConfigurationData V’ @ m Import from file [ M Q View blocks
Apply  Reload [ Export to file Generate Activate Searc

changes object Configurations | Cenfiguration

SETUP ACTIVATE RESULTS VIEW

Configurations  Constraints System  Blocks  Stateflow
® Model Hierarchy activated for: topData.sldd

Configurations

,u— Name Variant Control
. VE] slexVariantManagement

'-{:7 ~[E controller
E Linear Controller

troller

LinInterExpNoNoise
LinInterExpWithNoise
LinInterStd

nart Controlle
Vlﬁ Sensor Modifier
E AlSensor (Submodel: slexVMA...
[ FLse
LinExterHighFid v% Plant

NenLinExterLowFid
NonLinExterHighFid

>: -: Externa bmodel: ariant... == PlantL on.External
¥ Control Variables ~ (G Internal PlantLoc == PlantLocation.Internal
topData.sldd v[P3) Experimental SimType==InternalPlant.Experimental
‘E ':EJ|' : ] ~ & Variant Source

] Input 1
Name 2 VAT Source

%Ctrl\:‘ar update di... topData.sldd
Bﬂ CtriVar_1 topData.sldd
[s02] crivar_2 topData.sldd

Lkl L D N S b Db AL
» Preferred Configuration

Diagnostics




Variant Manager

ct...

@
@
@
o
o
o
o
o
o
o
o
o
o
o
o
o

@ Always Active
© Partially Active
O Never Active
FILTER
Model Hierarchy LininterExpN... | LininterExpW... | LininterStd
- slexVarianiManagement
Change Variant Configuration C
~ Controller
sensor
* Linear Controlier
sensor
Discrete Transfer Fcn
Di te-Time Integrator|
Out1
+ Nonlinear Controller
sensor
1-D Lookup Table
Di te-Time Integrator
Out1
* Smart Controller
Sensor

« Sensor Modifier

Condition

Ctrl == ControllerType_Linear
Ctrl == ControllerType.Monlinear
Ctrl == ControllerType.Smart
FidType == Fidelity.High
FidType == Fidelity. Low

PlantLocation.External
PlantLocation.Internal

NonLinExter...

NonLinExterL...




Variant Manac

Device
Series

Vendor

C series

Normalized Sensor

Filter

Normalized Sensor s

Filter
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Service-Oriented Architecture
(SOA)

Application Services

L)L
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High Performance Hardware or
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From archite

LaneGuidanceArch

LaneGuidanceMgr 1
O
Lane GuidanceApp

Q) RadarData . List

objects = List(res,sigma)

class scServiceInterfaceExample final
B {
// public data and function members
public:
// Block signals (default storage)
struct B_scServiceInterfaceExample_T {
real_T fetchData_b;

real_T reset_d; i i i i

real_T fetchData_m;

real_T reset_p; m




I Client ¢ ——— @ Server

sensorCmd

Services
data = fetchData()
reset(resetData)




Implement Des

caller
data Scope.f1()

Message Triggered
Subsystem

- o
D@ . o



class scServiceInterfaceExample final

373 {

=

// public data and function members
public:
// Block signals (default storage)

struct B_scServiceInterfaceExample_T {

real_T fetchData_b;
real_T reset_d;
real T fetchData_m;

real T reset_p;

!/
//
//
/!

'<Root>/Sensorl’
'<Root>/Sensorl’
'<Root>/Sensor2’

'<Root>/Sensor2’
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EXTEMSIONS Y O

Search Extensions in Marketplace

~ INSTALLED 19

MATLAB D 421ms
Edit MATLAB code with synta...
1 MathWorks (3]

Pylance

A performant, feature-rich la...

# Microsoft 10 {5}
Python

IntelliSense (Pylance), Lintin

£ Microsoft 0 {E&

= BasicClass.m X

£ BasicClass.m
classdef BasicClass
properties
Value {mustBeNumeric}
end
methods
function r = round0ff{obj)
r = round([obj.Value],2);
end
function r = multiplyBy(obj,n)
r = [ob]j.Value]*n;
end
end

Visual Studio Code

File Edit View Run Kernel Tabs Settings

Untitled2.ipynb ]
5] ¥ O [ » m Cc » Code
peaks
z = 3*(1-x)."2.*%exp(-(x."2) -

Help

v AOpen MATLAB MATLAB Kernel

m Mty E&EFN

(y+1).72) ...
- 10%(x/5 - x.73 - y."5).%exp(-x."2-y."2) ...
- 1/3%exp(-(x+1).72 - y."2)

Peaks

Integration



® v | matlab.mathworks.com & (-]

¢l SL | E E & / > MATLAB Drive » Repositories » how-to-turn-your-script-into-a-simple-app-3 »

SeaSurfaceTemperatureExplorer.mix * | +

Temperature Trends
View the annual trends in temperature changes over the entire history of the dataset. Black dots indicate values where
the change is statistically significant, as determined by a simple Mann-Kendall test.

CURRENT FOLDER

[IShow statistical significance
[TICenter colormap about 0

WORKSPACE

Pacific Sea Surface Temperature Annual Trend 1950 to 2016
60 f T T " Z 0.04

(]
©
=
=
=
[ ]
-

HOME PLOTS APPS LIVE EDITOR INSERT VIEW o = | © Michelle =

°
E









R2017b R2018b R2020a

FMU . C
< >
- I

FMU Import C Caller C Function

R2021a R2022a R2023a

A

Code Importer C Function Python Importer
Supports C++

L



P Python Functions ’i Simulink Blocks

 Find functions by name

Name

GPSPackage.RMBDecoder.decode u GPSPackage_RMBDecoder_decode y u GPSPackage_RMCDecoder_decode y
GPSPackage.RMBDecoder.dummy

GPSPackage.RMCDecoder.decode GPSPackage_RMBDecoder_decode GPSPackage_RMCDecoder_decode
GPSPackage.RMCDecoder.dummy







78

Integration



The MATLAB Blog Guy on Simulink

Practical Advice for People on the Leading Edge Simulink & Model-Based Design
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MATLAB E>

Thank you

/A MathWorks’

© 2023 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc.
See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be
trademarks or registered trademarks of their respective holders.




	Intro
	Slide 1
	Slide 2
	Slide 3

	1: 简化您的工作
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43

	2 软件开发流程
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68

	集成整合
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78

	Summary
	Slide 79
	Slide 80
	Slide 81


