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New Features, Bug Fixes, Compatibility Considerations

Simulation Analysis and Performance

» Just-in-Time Acceleration Builds: Quickly build the top-level model for improved performance when running simulations in Accelerator mode
» Dataset Signal Plot: View and analyze dataset signals directly from the MATLAB command line

> Multi-State Image Dashboard Block: Display different images based on the signal value

> Simplified tasking mode setup £\

> Diagnostic Suppressor Suppress specific simulation warnings on particular blocks

> Diagnostic Viewer. Improved build diagnostics display

Simulink Editor

» Property Inspector: Edit parameters and properties of model elements using a single interface
» Edit-Time Checking: Detect and fix potential issues in your model at design time
» Finder: Search for model elements using improved interface

> Annotations in Libraries: Add annotations from libraries into models

» Library Browser: Expand or collapse libraries by default

* Library Browser AP|' Programmatically refresh the Library Browser LN

> Annotations: Click once to select annotation

» Default Model Font: Specify default font for model elements

» Simulink Preferences: Simplified and reorganized interface

» Simulink Editor Fonts: FreeType font engine replaces Windows GDI font engine

Component-Based Modeling

> |nitialize and Terminate Function Blocks: Respond to events to model dynamic startup and shutdown behavior

» Variant Subsystem Condition Propagation: Automatically assign vanant conditions to blocks outside the subsystem for improved performance
» Simulink | Inits | Indatas

Search Help

expand all
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What’s New in Simulink R2016a/b

FE Warning Dialog l — | - |-Hq

Your audience will need a lot of cofifee to get to the end of this
presentation .

L oK |
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Our Objectives with Simulink R2016b

Provide immediate feedback — when it is most useful
Make information more contextual
Simplify options where possible

MATLAB EXPO 2016
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Q: What do these have in common?

= gray
= Slevert

-+ katal A(1): They are all units

= slug

+ kip A(2): They are all units supported by Simulink
- steradian

= gee

= newt

= rod
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WIKIPEDIA
The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Interaction
Help
About Wikipedia
Community portal
Recent changes
Contact page

Tools
What links here
Related changes
Upload file
Special pages
Permanent link
Page information
Wikidata item
Cite this page
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Article Talk Read Edit

Mars Climate Orbiter

From Wikipedia, the free encyclopedia

The Mars Climate Orbiter (formerly the Mars Surveyor 'S8 Orbiter)

was a 338-kilogram (745 Ib) robotic space probe launched by NASA
on December 11, 1998 to study the Martian climate, Martian
atmosphere, and surface changes and to act as the communications
relay in the Mars Surveyor '98 program for Mars Polar Lander.
However, on September 23, 1999, communication with the spacecraft
was lost as the spacecraft went into orbital insertion, due to
ground-based computer sofiware which produced output in non-Si
units of pound-seconds (Ibf 5) instead of the 3l units of newton-

seconds (M s) specified in the contract between NASA and Lockheed.

The spacecraft encountered Mars on a trajectory that brought it too
close to the planet, causing it to pass through the upper atmosphere
and disintegrate ['112]

Contents [hide]
1 Mission background
1.1 History

1.2 Spacecraft design
1.2.1 Scientific instruments

2 Mission profile

& Motloggedin Talk Contributions Create account Login

View history |Search Q

Mars Climate Orbiter

—_— —

Mission type
Operator
COSPARID
Website

Mission duration

A_rtist's conception of the Mars Climate Orbiter

Mars orbiter
MASATIPL
1998-073A

mars.jpl.nasa.gowmspas
lorbiter/ &

286 days

R 5 i S W e
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However, on September 23, 1999, communication with the spacecraft
was lost as the spacecraft went into orbital insertion, due to
ground-based computer software which produced output in non-5l
units of pound-seconds (Ibf s) Instead of the Sl units of newton-
seconds (M s) specified Iin the contract between NASA and Lockheed.
The spacecraft encountered Mars on a trajectory that brought it too
close to the planet, causing it to pass through the upper atmosphere

and disintegrate [11l<]
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Unit Checking

(1)
J
requested Thrust Ibf*s
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Unit Checking

=l T [] ] =\, New Variable Analyze Code ™ Preferences %) ('3 Community
of L (grmaries & Oy = % (s | & @ (3 S
e 12 Open Variable v £ Run and Time () seteath ) Reauest Support
New New Open |, |Compare Impot Save — Simulink  Layout Add-Ons el
Sept v~ - Data  Workspace () Clear Workspace ~ /3 Clear Commands ~. >l paratel ~ ~ v [l LeamuaTLAB
e ! = _vaRmElE cope S | ENVIRONMENT 1 RESOURCES. |
<P ba » ¢ b projects » expo » 2016 » demos » hd 2
Current Folder Command Window ® | Workspace . ®
Name = Date Modified New to MATLAB? See resources for Getting Started, X | Name « Value
® | Quad_Copter - EH bw 556000
@ L slpr o Fs 1000
® | units_code_gen_eg_ert_rtw 23/09/201610:35 N 2%
" Controllerl sh 21/09/2016 16:50 FH tout 1000x1 double
% Controller2.sh 22/09/2016
__| Controller2.sh.autosave 22/09/2016 1232
2 EstimatorComponent.sh 14/09/2016 [N
& EstimatorHamess.sh 22/09/2016 1217

| EstimatorHarness.sl.autosave.
___ EstimatorHarness.sh.original
% EstimatorUtilshe

#) jittest.m

%% scheduler_ 2.5k 16/09/2016 11:54

__ scheduler_2.slx.autosave 16/09/2016

% sf_shadow_trans.six 27/09/2016 16+

% sldemo_antiwindup_redundant.six 21/09/201617:04

___ sldemo_antiwindup_redundant.sicautosave  22/09/2016

"& units.sh 23/09/2016 10:37
units.shcautosave 23/09/2016

units_code_gen_eg.exe 23/09/2016 1035
units_code_gen_eg.shx
units_code_gen_eg.shiautosave
units_start.shx

___ untitled shautosave

hc

Details v

Select a file to view details

MATLAB EXPO 2016 o



Unit Checking

- We have seen:
— Design information being captured in a way the tool can analyse
— Automatic checking and conversion
— Feedback in context
— Simplified options leading to more detalil

MATLAB EXPO 2016
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Staying in One Window

MATLAB EXPO 2016

&\ MathWorks
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Staying in One Window

MATLAB EXPO 2016
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Source: Presentation by Chris Slack, Airbus, at MathWorks 2010 MBD Conference
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Staying in One Window

1515

15:45

16:15

17:00

Dawid Sampson, MathWorks
Break

MATLAB Algorithm Development and
Verification for Eurcfighter Typhoon
Praetorian

MNeil Brearley, Leonardo

Modelling and Simulating RF Sensor
Systems
Marc Willerfon, MathWorks

End

MATLAB EXPO 2016

Nicolas Gautier, MathWorks

Applying MathWorks Tools to Automotive
Embedded Software Development
Neil Robson, CHANGAN UK

Verification of Automatically Generated
Code
Richard Anderson, MathWorks

Modelling Physical Systems in Simsg
Steve Miller, MathWorks

e

Developing Robust MATLAB Code and
Apps
Paul Peeling, MathWorks

4\ MathWorks
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Staying in One Window - Dashboards

Lﬁ@u@mrmg
New  New

FILE

L

L New Variabie
{2 Open Variable v

VARIASLE

(5 setPath

Hep

% Request Support

<G EE L e pojects » epo > 2016 » demos b

Current Folder

Name ~
& Quad_Copter
@ | recordings
® ) slpg
+ units_code_gen_eg_ert_rtw

" Controllerl six

& Controller2.shx

__ Controller2:shautosave

4 EstimatorComponent.six

"4 EstimatorHarness.sh

_ EstimatorHarness six.autosave

| EstimatorHarness.sk.original

"8 EstimatorUtil.slx
jittestm

& scheduler_ 2.5k
scheduler_2:sh.autosave

%4 sf_shadow_trans.skx

%% sldemo_antiwindup_redundant.st

Date Modified
20/09/2016 16:08
03/,
29/09/2
23/09,
21/09/2016 16:50
22/09/201612:18
22/09/201612:32
14/09/2016 18:10
22/09/2016 12:17
22/09/201612:15
14/09/2016 16:36
14/09/2016 16:33
27/09/2016 18:14
16/09/2016 11:54
16/09/201612:13
27/09/2016 16:15
21/09/201617:04

___ sldemo_antiwindup_redundant.six.autosave 22/09/2016 14:10

%% units.six

__ units.siautosave

[ units_code_gen_eg.exe

% units_code_gen_eg.slx

__ units_code_gen_eg.sh.autosave
"4 units_start.sb

__ untitled.sx.autosave

23/09/2016 10:37
23/09/2016 10:32
23/09/2016 10:35
23/09/2016 10:35
23/09/2016 10:34
28/09/2016 18:33
25/09/2016 12:51

Details

Select a file to view details

MATLAB EXPO 2016

>R
Command Window @ | Workspace ®
New to MATLAB? See resources for Getting Started, X | Name « Value
fe > HH al 413 double -
I alpha_ini
L1 alpha_sch 0,00698,0.1396,0.209...
LH alpha_vec 411 double
am 21500e-04
[N Ed an 10300e-04
| H Beamwidth
tH bm
£ bn
H bw
EH em
£ Cm_alpha
- Cm_el
tH cm_q
HH cn
I Cx_alpha 4155 double
1H Cz_alpha 416 double
HH Czel 19481
FH dar 00175 =
H d_ref 0.2286
G 1 Figure
Ij 4 1 Figure
|5 1 Figure
HH fin_act 0 0
1| Fin_dem 1 struct
tH fin_max 05236
HH fin_maxrate 8.7266
tH fin_min -0.5236
HH Fs 1000
) 98100
14030
1 struct
4 Figure
3.0480e+03
11000
[296;340;840]
1 struct
2474366
96 double
-0.0200
%6 double
%6 double
00685
%6 double
1256637
00065
05000
1ad struct
4145 double
3.2808
[2,2.2500,2,5000,2.750...
1 struct
[2,2.5000,3,3.5000,4]
204.0227 -

4\ MathWorks
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Staying in One Window

Fiight Instruments

Autopilot / DO-178 demo

—
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Staying in one window — Model Data

e P : - AdiOn | Helo 2
N % Mmoo : A } '_l?"l‘w“g' e dd _- ﬁ_‘ﬁfi—
INK. ENVIRONMENT =
<G EE Lo e pojects » epo » 2016 b demos hd
Current Folder ®  Command Window ®  Workspace ®
Name ~ Date Modified Nesw to MATLAB? See resources for Getting Started, x Value
@ | Quad_Copter 20/09/2016 16:08 ;. e o o 41x5 double -
@ | recordings 03/10/2016 15:42
@ | slpg 29/09/201612:12 [0,0.0698,01396,0.209...
® . units_code_gen_eg_ert_rtw 23/09/2016 10:35 LH alpha_vec 41d double
% Controllerl.sh 21/09/2016 16:50 tH am 21500e-04
% Controller2.sh 22/09/201612:18 HH an 1.0300e-04
__ Controller2 shautosave 22/09/201612:32 L1 Beamwidth 04745
4 EstimatorComponent.six 14/09/2016 18:10 N bm -0.0195
% EstimatorHarness.sh 22/09/2016 1217 i bn -0.0095
__ EstimatorHaress.sh.autosave 22/09/201612:15 FH bw 56000
| EstimatorHarness.sh.original 14/09/2016 16:36 HH em 00510
% EstimatorUtilsix 14/09/2016 16:33 +H Cm_alpha 415 double
#) jittest.m 27/09/2016 18:14 Cm_el 118029
P scheduler 2.5l 16/09/201611:54 HH cm_q -1.7190
_ scheduler_2s.autosave 16/09/2016 1213 HHen -0.16%
% <f_shadow_trans.shc 27/09/2016 16:15 1 Cxalpha 416 double
% sldemo_antiwindup_redundant.skc 21/09/2016 17:04 HH Cz_alpha 4145 double
___ sldemo_antiwindup_redundant.s.autosave 22/09/2016 14:10 HH Czel 19481 =
"% units.slx 23/09/2016 10:37 {1 d2r 00175
__ units.sbeautosave 23/09/201610:32 L dref 02286
[&7 units_code_gen_eg.exe 23/09/2016 10:35 @, EngSensors 1xd Bus
"4l units_code_gen_eg.shx 23/09/2016 1035 3 1 Figure
__ units_code_gen_eg.sh.autosave 23/09/2016 10:34 @ f4 1 Figure
3 units_start.six 28/09/201618:33 €| f5 1 Figure
_ untitled.slautosave 25/09/2016 12:51 HH fin_act 0
£ Fin_dem 1ud struct
HH fin_mex 05236
HH fin_maxrate 87266
{1 fin_min 05236
HFs 1000
Hg 98100
tH gam 14030
£ Gimbal 1 struet
1€ h 4t Figure L
HH hini 30480e+03
i h_trop 11000
Hi1 [296;340;840]
£l Incid 1 struct
H yy 2474366
HH k 96 double
HH Kr -0.0200
Hd Ka 96 double
kg 96 double
HH Kg2stug 0.0685
EH Ki 96 double
EH ks 1256637
HL 0.0065
HH Lace 0.5000
Details v L Latax 1 struct
M 416 double
HH mft 3.2808
Select a file to view details EH M.sch [22.2500,25000,2.750...
| Mach 1t struct
£ Mach_vec [2.2:5000,3,3.5000,4] >

MATLAB EXPO 2016
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Model Data Editor

Configure model data properties using a
table within the Simulink Editor

= Similar to information contained in Model
Explorer

= Change the names of signals and mark
which signals you want to test point, log, or
stream

= When you select an item in the list, it gets
highlighted in the model and vice versa

MATLAB EXPO 2016

4\ MathWorks

2016
|‘l.l’iew Display Diagram Sin

HE Library Browser

Maodel Explorer
@ Wariant Manager
7] Simulink Project

Maodel Dependency Viewer

Diagnostic Viewer

Requiremnents Traceability af
Model Browser
Property Inspector

v | Model Data I}

» | | 02 _\olta

Model Data

| Inports/ Outports | Signals | Diata Stores Parameters |

[Instmmentatin:nn v]

-

air_fuel_ratio
g0
fuel

map

LI

speed

O0Oo0Oooo
O0OFRO =
HEEREE
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Staying in One Window — Proper

ty Inspec

aF|

Save

{4, New Variabie
() Open variable v

| Analyze Code
{2 Run and Time

O Preferences 7) (5 Community
DIEE=E e

FILE
<G EHE L v e projects > expo > 2016 » demos »

Current Folder ®
Name ~ Date Modified
® | Quad_Copter 20/09/2016 16:08
@ recordings 03/10/2016 16:01
& slpg 29/09/2016 12:12
® | units_code_gen_eg_ert_rtw 23/09/201610:35
" Controllerl sh 21/09/201616:50
& Controller2.shx 22/09/201612:18
__ Controller2sh.autosave 22/09/201612:32
" EstimatorComponent.si 14/09/2016 18:10
"4l EstimatorHarness.she 22/09/201612:17
___ EstimatorHarness.shcautosave 22/09/201612:15
__ EstimatorHamess.shoriginal 14/09/2016 16:36
% EstimatorUtilsh 14/09/201616:33
jittestm 27/09/201618:14
% scheduler 2.5k 16/09/201611:54
|| scheduler_2.slx.autosave 16/09/201612:13
"4l sf _shadow_trans.shc 27/09/2016 16:15
% sldemo_antiwindup_redundant.six 21/09/201617:04
sldemo_antiwindup_redundant.s.autosave 22/09/2016 14:10
%4 units.slx 23/09/201610:37
___ units.shautosave 23/09/201610:32
27 units_code_gen_eg.exe 23/09/201610:35
" units_code_gen_egsl 23/09/201610:35
___ units_code_gen_egshiautosave 23/09/2016 10:34
% units_start.sb 28/09/201618:33
| untitled.sh.autosave 29/09/201612:51
Details v

Select a file to view details

SIMULINK
M
Command Window ® | Workspace ®
New to MATLAB? See resources for Getting Started, * | Name « Value
fe 5> EH al 415 double -
FH alpha_ini 0
11 alpha_sch 0,00698,0.1396,0.20...
41x1 double
[N 21500e-04
= 1.0300e-04
|1 Beamwidth 01745
t bm -0.0195
bn -0.0095
[ bw 5.6000
H em 00510
{H Cm_alpha 415 double
tH Cm_el
Hi cmq
HH cn
{H Cx_alpha
[ Cz_alpha
HH cz_el
{H d2r =
{H d_ref

1 Figure
0

1 struct
05236
87266
-0.5236
1000

98100
14030

1 struct
41 Figure
30480e+03
11000
[296;340;840)
1 struct
2474366
96 double
-0.0200

96 double
%6 double
00685

%6 double
1256637
00065
05000

1 struct
415 double
3.2808
[22.2500,2.5000,2750...
1l struct
[22:5000,3,3.5000,4]
2040221

MATLAB EXPO 2016
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Property Inspector

Edit parameters and properties of model
elements using a single interface

= Open using View -> Property Explorer

= Similar to what you would see in the dialog
windows for a block

= Undo any parameter edits using Ctrl-Z

MATLAB EXPO 2016

View | Display Diagram Sim

| m@g Ubrary Browser

] @ Wariant Manager

] =]

Maodel Explorer

32 Simulink Project

4\ MathWorks
2016

..| @ ~ bid o

Property Inspector (7 I

Switch: Engine_Speed_Selector

Model Dependency Viewer

Diagnostic Viewer

Requirements Traceability at

Model Browser

v Property Inspector I}
Madel Data

(1

Parameters Properties | Infi |

* Main

Criteria for passing first ..  [u2~=0 -

Threshold: 1

Enable zero-crossing detection

w Signal Attributes

|:| Require all data port inputs to have the same dat...

Cutput minimum:

(] [l

Cutput maximum:

Output data type: Inherit: Inherit v - E]

|:| Lock output data type setting against changes by...

Integer rounding mode: Floor - ]

|:| Saturate on integer overflow

|:| Allow different data input sizes (Results in variabi...

19
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Staying in One Window - Integrated Find

Tl L, New Variable | Analyze Code - ] (O Preferences & 5 5 Community.
s [?omvumv {2 Run and Time e () Set Path % Reauest Support
Wirionace: g cusiotimetcs S |l Chen oo S e e L s
VARIABLE cone SLINK | & ) [a—
G EE Lo e pojects b epo > 2016 » demos > hd .
Current Folder ® | Command Window ® | Workspace ®
Name = Date Modified New to MATLAB? See resources for Getting Started. X | Name « Value
® | Quad_Copter 20/09/2016 16:08 B> HH a_matrix 4-D double -
* recordings 03/10/2016 16:46 X 1 A_matrix 4-D double
® L slpg 20161212 F o_matrix_r 4-D double
o its_code_gen_eg_ert_rtw 23/09/2016 1035 HH a_vec [-9.9000,-5,0.0100,51...
% Controllerlsix 21/09/2016 16:50 N EH Act2Aero 67 double
% Controller2.slx 22/09/201612:18 H Aero2Act 746 double
__ Controller2sh.autosave 22/09/20161232 LH Aimpoint 0
% EstimatorComponent.six 14/09/2016 18:10 ol 8611 double
Y EstimatorHarness.sh 22/09/2016 1247 - alpha0 01143
___ EstimatorHarness.shcautosave 22/09/2016 1215 11 alpha_0 01143
| EstimatorHamess.sheoriginal 14/09/2016 16:36 HH alpha_vec 0 1 double
% EstimatorUtil.sh 14/09/2016 16:33 alpha_vec_Cnd [10,-5,0,5,10,15,20,25...
#] jittestm 27/09/2016 18:14 L1 alpha_vec_damping 1«11 double =
% scheduler 2.sh 16/09/2016 11:54 HH b_matrix 4D double
scheduler_2.sh.autosave 16/09/201612:13 HH B_matrix 4-D double
% <f_shadow_trans.shc 27/09/2016 16:15 - b_matrix. ¢ 4-D double
& sldemo_antiwindup_redundant.six 21/09/2016 17:04 HH b_ref 42337
sldemo_antiwindup_redundant.six.autosa...22/09/2016 14:10 FH b_vec [-9.9000,-5,0.0100,5;
% units.sh 23/09/2016 10:37 {H be 8611 double
__ units.shcautosave 23/09/2016 10:32 H beta_vec 0 1:21 double
57 units_code_gen_eg.exe 23/09/2016 1035 HH beta_vec_Cr0 10,2510]
% units_code_gen_eg.sh 23/09/201610:35 H c_matrix 4-D double
___ units_code_gen_eg.sh.autosave 23/09/2016 10:34 H C_matrix 4-D double
% units_start.sb 28/09/2016 1833 HH c_matrix_r
. untitled.sh.autosave 29/09/201612:51 HH Clbeta
tH Cida
{H crdae
£ Cidr
£ Clp
EH cir
HH cmo
tH Cmda
HH Cmde
L Cmdfn
tH Cmdfp
£H Cmdr
tH cmq
tH cro
£ Cnda
{1 Cnddf
HH Cndr
£ Cnp
i cnr
H oo
H Cxda
EH Cxddf
LH cxde
EH Cxdfn
Details v d CXdfp
HH cxar
HH C¥beta
Select a file to view details i Cvda
- cyadf 411 double
{1 Cvdr 41xi doubie 23

MATLAB EXPO 2016
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Integrated Find

Search through the model hierarchy
without leaving the desktop

= Model searches more accessible

= |ntegrated across Simulink and Stateflow
with contextual highlighting

= Configurable levels of detall

MATLAB EXPO 2016

File | Edit | View Display Diagram Simulation Analysis Code

Can't Undo Ctri+Z @ %

4\ MathWorks
2016

Can't Redo Ctrl+y
sldel
- Cut Ctri+X
®
Copy Ctri+C — R
. ot
Q Copy Current View to Clipboard r - (\{) - m -
Paste Ctrl+v Fau
3
Paste Duplicate Inport
=
Select All Ctrl+A
=]
Comment Through Ctrl+shift+Y
Comment Out Ctrl+Shift+X
D Delete Del 1
Throttle_
Q@ Find.. Ctrl+F :| | | | | | |E| b4
Find Referenced Variables
Find & Replace in Chart
——
Bus Editor :| Engine_
Lockup Table Editor —
[ewoee
EGO Fault Switch ,—|
Finder: sldemo_fuelsys
(Z) | speea [¢]¥)(@]~
TYPE HAME PARENT SOURCE DESTIN
TLE Cuncuon W LIS S A SILG I IS Y i UL UG LA LU LA LU P | LS
'ﬁ_g Transition [es_i.speed ==0C & ... es_im... sldemo_fuelsys/fuel_rate_controlicontrol_logic/Speed normal fail
‘f'_g Transition [es_i.speed > OC] / Fail.DEC; sidemo_fuelsysifuel_rate_control/control_logic/Speed fail normal
‘f'-% Transition [es_i.speed > max_speed] sldemo_fuelsysifuel_rate_controlcontrol_logic/Fueling_Mode Running Overs..
‘ﬁ_g Transition [in{Speed.normal) & ... es_i.sp... sldemo_fuelsysffuel_rate_controlicontrol_logic/Fueling_Mode/Fu...  Overspeed
@ Data max_speed sidemo_fuelsysifuel_rate_controlfcontrol_logic
(5] nata speed sidemo fuelsvsifuel rate controlicontrol loaic/Pressure/map es...
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Edit Time Checking

P& sim_quadrotor * - Simulink

File Edit View Display Diagram Simulation

sim_quadrotor

Analysis Code Tools  Help

OEE LEe| e

[a]sim_quadrotor » v
controlModePosVSOrient_flagin -
pos_refin e :
takeoff_flag . states_esti
takeoff_flag ¢ o trolModePosVs m
orient_refin = )» S >

Drone_Compensator

(@

-]

» |q

Ready
-

MATLAB EXPO 2016

View9 errors 400%

ode3

4\ MathWorks
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Edit Time Checking

MATLAB EXPO 2016

Sisyphus

From Wikipedia, the free encyclopedia

For other uses, see Sisyphus (disambiguation).

king of Ephyra (now known as Corinth). He was punished for his
self-aggrandizing craftiness and deceitfulness by being forced to roll an
immense boulder up a hill, only to watch it come back to hit him, repeating this
action for eternity. Through the classical influence on modern culture, tasks
that are both laborious and futile are therefore described as Sisyphean

&\ MathWorks
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Edit Time Checking - Simulink

[ MaTLAB R20160

E Sy \J l;lmrln {L Hﬁ L New Variabie |7 Analyze Code @ E O Preferences & u 5 Community

ﬁ»ounvmv @gr«mmm Esam 3mms-m
ew i/ Compare  Import_ Save =  smnk  Layout ]

<P QE L » ¢ » projects » expo » 2016 » demos b

Current Folder Command Window Workspace ®
Name ~ Date Modified New to MATLAB? See resources for Getting Started. Name Value
® | Quad_Copter 20/09/2016 16:08 B> HH o matiix 4-D double -
@ | recordings 04/10/2016 1304 5 4-D double
@ | slpg 29/09/2016 1. 4-D double
© | units_code_gen_eg_ert_rtw 23/09/2016 10:35 [-9.9000,-5,0.0100,51...
% Controllerlsix 21/09/2016 16:50 67 double
% Controller2.six 22/09/201612:18 746 double
__ Controller2sh.autosave 22/09/2016 1232 I 0
% EstimatorComponent.six 14/09/2016 18:10 8611 double
Y EstimatorHarness.she 22/09/2016 1217 01143
__ EstimatorHarness.slx.autosave 22/09/2016 1215 | alpha 0 01143
___ EstimatorHarness.sh.original 14/09/2016 16:36 HH alpha_vec 0 1xd1 double
% EstimatorUtil.sh 14/09/2016 16:33 tH alpha_vec_Cn0 [10,-5,0,5,10,15,20,25...
£ jittestm 27/09/2016 18:14 {1 alpha_vec_damping 1x11 double =
% scheduler 2.sh 16/09/2016 11:54 L b_matrix 4-D double
__ scheduler_2shcautosave 16/09/201612:13 L B_matrix 4-D double
% <f_shadow_trans.shc 27/09/2016 16:15 FH b_matrix ¢ 4-D double
% sldemo_antiwindup_redundant.six 21/09/2016 17:04 HH b_ref 42337
_ sidemo_antiwindup_redundant.si.autosa...22/09/2016 14:10 FH b_vec [-9.9000,-5,0.0100,
& units.slx 23/09/2016 10:37 {H be 8611 double
__ units.shcautosave 23/09/2016 10:32 [ beta_vec 0 1:21 double
57 units_code_gen_eg.ee 23/09/2016 1035 HH beta_vec_Cr0 10,2510]
% units_code_gen_eg.sh 23/09/201610:35 HH c_matrix 4-D double
___ units_code_gen_eg.sh.autosave 23/09/2016 10:34 H C_matrix 4-D double
% units_startsbc 28/09/2016 1833 HH c_matrix_r 4D double
. untitled.sh.autosave 29/09/2016 12:51 H Clbeta -0.0079 B
tH Cida 411 double
{H crdae
tH cidr
£ Cip
EH cir
HH cmo
tH Cmda
FH cmde
L Cmdfn
tH Cmdfp
£H Cmdr
t Cmq
tH cro
£ Cnda 41x1 double
1] Cnddf 41 double
HH Cndr 41 double
tH cnp 1:11 double
i cnr 1x11 double
H oo 21x41 double
£ Cxda 41x1 double
£ Cxddf 41x1 double
LH cxde 41 double
EH Cxfn 41 double
Details EH Cxdfp 41 double
HH cxar 41x1 double
tH C¥beta -00124
Select a file to view details EE CYda 41x1 double
£ cvddf 411 double
H cvdr 41xt double -~

MATLAB EXPO 2016
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Edit Time Checking - Stateflow

-MMLAB R2016b

R WO
Add-Ons  Hep

v -

<G EE L » e pojects » expo » 2016 » demos b

Current Folder
Name
Quad_Copter
recordings
<lpgj
units_code_gen_eg_ert_rtw
" Controllerl.sh
& Controller2.shx
__ Controller2 sh.autosave
& EstimatorComponent.six
" EstimatorHarness.she
___ EstimatorHamess.shautosave
| EstimatorHamess.sl.original
*a EstimatorUtil.slx
jittestm
" scheduler_2.sk
| scheduler_2.slx.autosave
%3 <f _shadow_trans.shc

L

% sldemo_antiwindup_redundant.si
sldemo_antiwindup_redundant siautosa...

"% units.six
__ units.slx.autosave
[ units_code_gen_eg.exe
& units_code_gen_egslx
__ units_code_gen_eg slx.autosave
% units_start.sk
. untitled.shx.autosave

Date Modified
20/09/2016 16:08
04/10/2016 1113
09/2016 12:12
23/09/2016 10:35
21/09/2016 16:50
22/09/2016 12:18
22/09/2016 12:32
14/09/2016 18:10
22/09/2016 12:17
22/09/2016 12:15
14/09/2016 16:36
14/09/2016 16:33
27/09/2016 18:14
16/09/2016 11:54
16/09/2016 12:13
27/09/2016 16:15
21/09/2016 17:04
22/09/2016 14:10
23/09/2016 10:37
23/09/2016 10:32
23/09/2016 10:35
23/09/2016 10:35
23/09/2016 10:34
28/09/2016 18:33
29/09/2016 12:51

Details

Select a file to view details

MATLAB EXPO 2016

Command Window _

New to MATLAB? See resources for Getting Started.
S>>

Workspace ®
Name Value
tH 2_matrix 4-D double ~
FH A_matrix 4-D double
I 4-D double
[-9.9000,-5,0.0100,51...
67 double
746 double
0
8611 double
01143
11 alpha_0 01143
£ alpha_vec 0 1xd1 double
FH alpha_vec_Cnd [-10,-5,0,5,10,15,20,25...

£ alpha_vec_damping

beta_vec 0
beta_vec_Crd
c_matrix
C_matrix
c_matrixr
Clbeta

Clda

Clddf

Cldr

Clp

Cir

cmo

Cmda

Cmde

Cmdfn
Cmdfp

Cmdr

ajezizalaniznias
g

R HEEEEEEEEEEHEE

e
5
g
-

|aE
o
o

3

111 double
4-D double

4D double

4-D double

42337
[-0.3000,-5,0.0100,5
86141 double

1x21 double
10,2510]

4-D double

4-D double

4-D double

41x1 double

1x11 double
1x11 double
2Dd1 double

41x1 double

41x1 double
-0.0124
double

41x1 double

41xt double

25



Edit Time Checking

Enables “fix-as-you-go” during model
development

= Highlights errors and warnings

= |ntegrated across Simulink and Stateflow
with contextual highlighting

= Compile errors and Model Advisor warnings

MATLAB EXPO 2016

4\ MathWorks
2016

@ Duplicate Data Store Memory blocks on same model level

| A ‘ ‘ A \
Data Store Data Store

T Memory Memory1

26



Our Objectives with Simulink R2016b

Provide immediate feedback — when it is most useful
Make information more contextual
Simplify options where possible

MATLAB EXPO 2016

4\ MathWorks
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Our Objectives with Simulink R2016b

Units

Dashboards

Model Data View
Property Inspector
Integrated Find
Edit Time Checking

MATLAB EXPO 2016

4\ MathWorks
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What’s New in Simulink R2016a/b

Simulink Release Notes

)

Documentation

= CONTENTS Close
< Documentation Home

< Simulink 0

Release Notes for Simulink

R2016b

Simulation Analysis and Performance
Simulink Editor

Component-Based Modeling

Project and File Management

Data Management

Connection to Hardware

Block Enhancements

MATLAB Function Blocks

Modeling Guidelines

R2016a
R2015aSP1
R2015b
R2015a
R2014b
R2014a

Compatibility Summary

MATLAB EXPO 2016

¥ R2016b

New Features, Bug Fixes, Compatibility Considerations

Simulation Analysis and Performance

» Just-in-Time Acceleration Builds: Quickly build the top-level model for improved performance when running simulations in Accelerator mode
» Dataset Signal Plot: View and analyze dataset signals directly from the MATLAB command line

> Multi-State Image Dashboard Block: Display different images based on the signal value

> Simplified tasking mode setup £\

> Diagnostic Suppressor Suppress specific simulation warnings on particular blocks

> Diagnostic Viewer. Improved build diagnostics display

Simulink Editor

» Property Inspector: Edit parameters and properties of model elements using a single interface
» Edit-Time Checking: Detect and fix potential issues in your model at design time
» Finder: Search for model elements using improved interface

> Annotations in Libraries: Add annotations from libraries into models

» Library Browser: Expand or collapse libraries by default

* Library Browser AP|' Programmatically refresh the Library Browser LN

> Annotations: Click once to select annotation

» Default Model Font: Specify default font for model elements

» Simulink Preferences: Simplified and reorganized interface

» Simulink Editor Fonts: FreeType font engine replaces Windows GDI font engine

Component-Based Modeling

> |nitialize and Terminate Function Blocks: Respond to events to model dynamic startup and shutdown behavior

» Variant Subsystem Condition Propagation: Automatically assign vanant conditions to blocks outside the subsystem for improved performance
» Simulink | Inits | Indatas

Search Help

expand all

4\ MathWorks
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What’s New in Simulink R2016a/b

Thank You!

MATLAB EXPO 2016

4\ MathWorks
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Reference slides follow

MATLAB EXPO 2016

4\ MathWorks
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JIT / Accelerator

% JIT Accelerator test script

% Start in a clean state
bdclose all
clear all

Get model loaded into memory

open_system('aeroblk HL20_ noVRnoGauges')

disp('Running normal simulation to establish clean state for profiling')

Baseline simulation in Normal mode

% Remowve any accelerator artefacts
clear mex

Ty

tmp = system('srase /Q slprj'):

a Tidy up artefacts

if exist('aeroblk HL20_ noVRnoGauges_acc.mexwé4d','file')

delete aercblk HL20 noVRnoGauges acc| mexwesd

end
.
% Set model's simulation mode to Accelerator ( ;O I nto acce I e rator m Od e
set_param('aeroblk H oVEnoGauges', 'SimulationMode ', "accelerator')
tic

sim('aeroblk HL20 noVRnoGauges');

et = toc;
disp(['Elapsed time for first accelerator sim = ' numZstr(et) ' seconds.'])); I:I rst SI m u Iatl O n
tic:

sim('aeroblk HL20 noVRnoGauges');
et = toc;

Second simulation

disp(['Elapsed time for second accelerator sim = ' num2str(et) ' seconds.']):

close_system('aeroblk HL20 noVRnoGauges')
clear mex

MATLAB EXPO 2016
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JIT / Accelerator

= |n R2015b:

»>» jittest

8.6.0.267246 (R2015Db)

FEunning normal simulation to establish clean state for profiling
#%##% Building the Accelerator target for model: aeroblk HLZ0 noVRnoGauges
#%#% Successfully built the Accelerator target for model: aeroblk HL2Z0 noVREnoGauges

Elap=sed time for first accelerator =im = 16.9316 =seconds.
Elapsed time for =second accelerator zim = 0.35839]1 =econds.
i

MATLAB EXPO 2016

4\ MathWorks
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JIT / Accelerator

= |n R2016b:

>» Jittest

No build stage

9.1.0.441655 (R2016k) JIT compilation happens during edit

Eunning normal =simulation to establi=sh clean state for profiling

Elapsed time for first accelerator =im = 1.561l5 =econds.
Elapsed time for =second accelerator 2im = 1.1001 =econds.
>

MATLAB EXPO 2016 an



Additional SimStruct Functions to Specify Units for Input and Output Ports

—

Additional heterogeneous targets supported for concurrent execution
Simulink.BusElement: SamplingMode property removed to support having blocks specify whether to treat inputs as frame-based signals
The SamplingMode property of Simulink.BusElement objects has been removed in R2016b. Specify the sampling mode (sample-based and frame-based) of input signals at the block level instead of at the signal level.

Compatibility Considerations
Scripts that use the SamplingMode property of Simulink.BusElement objects continue to work in R2016b. However, support for SamplingMode will be removed in a future release.

Export functions allow periodic function calls

Variant Refresh: Improved performance with removal of live refresh

Variant Subsystem: Convert Subsystems with physical ports to Variant

Variant Reducer: Additional model reduction modes in Variant Reducer (requires SLDV product license)

Enhanced find_mdIrefs function: Keep models loaded that the function loads

Subsystem conversion to referenced models: Automatic subsystem wrapper and improved Goto and From block handling

Disallow multiple iterations of root Inport function-call with discrete sample time

Data Management

Model Data Editor: Configure model data properties using a table within the Simulink Editor

Output Logging: Log data incrementally, with support for rapid accelerator mode and variant conditions
Logging Inside For Each Subsystem: Log signals inside a For Each subsystem by marking lines with antennas
Logged Dataset Data Analysis: Call same function for all timeseries objects in logged Dataset data

Scalar expansion of initial value for data store

Technique to determine whether signal has variable size

View your model configuration parameters as a group on the All Parameters tab

Enhanced error reporting and extended syntax for specifying argument dimensions for function specifications in Legacy Code Tool
Class to package and share breakpoint and table data for lookup tables

Root Inport Mapping Tool Updates

Option to disable resolution of signals and states to Simulink.Signal objects

T lmalomn Einvimmi rmrmemE ot st mom e e fomomm N v o~ o o N ot n e~ ae



Stateflow

= Immediate feedback — stay in the canvas

— Property editor — show highlighting to diagram

— edit time checking — show by adding default transition — show long list of features
= State transition table debugging — consider?

= Messages?

MATLAB EXPO 2016

&\ MathWorks
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Startup and Shutdown

= Simulink for designing a system
— Build a big model
— Test it in simulation
— Generate code from components one by one
— Assemble them in another environment
— Verify that the assembled system does the same as the original model

- Why?
— System has startup and shutdown behaviours that are hard to model

MATLAB EXPO 2016

&\ MathWorks
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Startup and Shutdown

= <New appearances on the Simulink canvas>
= Init, event, terminate

=  Simulink Functions

= ...more to do in this area, please tell us

= Moves on what you can do with top level models

= Progression of scheduling constructs
— Sample time
— Enable / trigger
— Function call
— Simulink Function

MATLAE LRP] SB1E"
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Initialize and Terminate Function Blocks

4\ MathWorks
2016

4 KeySwitch ~

:IL') Initialize

(1) Terminate

Runnable Shutdown

HWIC EngState

[, s

P EngineRunTime/Initialize Function * - Simulink - O X

Init()
Respond to events to model dynamic s =
startup and shutdown behavior Eatiary Stals >
= Model functions that embedded systems use r.
to start up and initialize themselves, as well as
those functions to terminate and shut down mj @
= |[nitialize and terminate functions are allowed

g R CY SCHNOR

Simulation  Analysis Code Tools Help

@EngineRunTime } [Pa|Initialize Function -

to be customized and aggregated in
generated code

Event Listener1

= Important new modeling workflow enabled by
two features:

caller

getEngRunTimeNV() val 4b<\> EngRunTime

State Writer

— Initialize, Reset and Terminate Functions

'R OB R UE B e

Function Caller

o
3

155% FixedStepDiscrete

— State Reader and Writer Blocks

MATLAB EXPO 2016
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State Reader and Writer Blocks

Reset and record states during model
execution

= Support explicit state reading, resetting and
Initialization behavior tied to ECU events

= Make state read/write much easier (can now
be done via merge blocks and/or data store
memory blocks, but it is cumbersome)

= Important new modeling workflow enabled by
two features:
— Initialize, Reset and Terminate Functions
— State Reader and Writer Blocks

MATLAB EXPO 2016

bi EngineRunTime/Initialize Function * - Simulink

File Edit View

Display Diagram  Simulation  Ana

E-o-8le o 4|28

Initialize Function

- [m} X

lysis  Code Tools Help

RGO P @ -

@EngineRunTime P [P| Initialize Function

-

Event Listener1

caller

getEngRunTimeNV() val

4’@ EngRunTime

State Writer

Function Caller

PR OB R NE B e

o
3

155%

FixedStepDiscrete

2016
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Export Function Rules

= <Must follow these>

= Calls, ports and subsystems / model blocks at top level only
= Sample time independent

= Fixed step discrete

MATLAB EXPO 2016

41



