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Automatic Solver Option Sirzncallitr?k

Set up and simulate your model more

quickly with automatically selected Sbveriformation
solver settings Fied-stepsize: 0,04

@ ®
= Simulink will select a solver and step size @

that is optimized for your specific model
= Considers factors such as model stiffness over aptions

and SImU|at|0n performance Type: |Fixed-step '] Solver: |auto (Automatic solver selection) -
. . . auto (Automatic solver selection)
= A” new SlmU|lnk mOdeIS use the aUtOmatIC b Additional options discrete (no continuous states) !

oded (Dormand-Prince)

SOlver Optlon ode5 (Dormand-Prince)

: - odes (sogackt Shampine)
= Can optionally lock down solver so that it odea (Houmy
does not change from one simulation to e

another

L r—rwe—— =
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Simulink Solver Profiler

Troubleshoot simulation issues
with detailed solver profiling data

= The solver profiler logs and
reports all the events when the
solver tries to take too large step:
— Zero-crossing event
— Tolerance exceeded
— Newton Iteration failure
— Newton iteration for DAE failure
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Simulink

(E Solver Profiler: Backhoe_Arm - Zero Crossing = & =
SOLVER PROFILER El [F] [d] 2 H & B s e
L E From: |0 T ® £l Zoom In Zero Crossing E} o o @ £
To: 60 — - Zoom Out M Solver Exception —
ST gt soggg | omeemesmes RSP g, Csvermest  “So Sowes Destmston Teee ook Fowe Tak
FILE LOG PROFILE VIEW FILTER TRACE STATES SHARE
| Statistics | | Step Size |
MODEL INFORMATION i
Blocks with states a8 10° T T T T
States 88 -
Start time o
Stop time G0 10°% |
Absolute tolerance auto
Relative tolerance 1.00e-03 =
STEP INFORMATION Z 10 7
Iax step size 1.00e-02 W '
Min step size 3.55e-15 —Step Size |
Average step size 7.68e-03 107150 4 |= = MaxStep Size
Max step size usage(%) 4939 #®  Solver Exception
Total steps 7816 I Zero Crossing
1020 0 0 0 0 0 ® Solver Reset
EVENT INFORMATION 0 10 20 30 40 50 50
Zero crossing source 78 time (sec)
Zero crossing source triggered 37
Total zero crossing _ | Suggestion | Zero Crossing | Selver Exception |
Total solver reset 178 Number Block
Tatal solver exception 121 Backhoe_Arm/ArmiTilt Actuator/Directional Valve
Error control exception 69 30 Backhoe_Arm/ArmiLift Actuator/Directional Valve
MNewton iteration exception 52 30 Backhoe_ArmiSignal BuilderFromws
Infinite state exception 0 126 Backhoe_ArmiArmiLift Actuator/Friction
DAE newton iteration excepti_. 0 22 Backhoe_Arm/Arm/Reach ActuatorFriction
17 Backhoe_ArmiArmiTilt Actuator/Friction
2 Backhoe_ArmiArm/Reach Actuator/Directional Valve

Backhoe_ArmiArmiTilt Actuator/Hydraulic Cylinder
Backhoe_ArmiArmi/Lift Actuator/Hydraulic Cylinder
Backhoe_Arm/Arm/Reach ActuatorHydraulic Cylinder
Backhoe_ArmiController/PID Controller Upper/Saturation
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Simulink Units Simulink

eg)
ngine speed 02_out

consistency of units on interfaces NS

Command Th = =

Specify, visualize, and check beh o o T ) ’

Nominal ) » & Allowed unit systems 'SI' do not contain unit 'deg’ g[roes T
Speed
@\Oidm} ﬁ. FlAIIowed unit systems 'ST' do not contain unit 'deg' |
ort T s Tm
- ) S i »C it W fuel /fuel rati
0 F ? onve el @:: airiuel rﬂ{l:l:
High Engine = i i
- S . h . | . f S . I . k . I Speed Speed o ~ e - To Plant Engine Gas Dynamics
pecify physical units for Simulink signals S
EGQ Sensor
fuel rate_contral fuel air_fuel_ratio

and bus elements at the interfaces of 'y
components such as subsystems, model (3] i S (i)

To Contraller Block Parameters: fuel_rate @
A

references, Stateflow charts and MATLAB

Provide an output port for a subsystem or model. The 'Output when

H disabled' and 'Initial output’ parameters only apply to conditionally
fU n Ctl O n b I OC kS executed subsystems. When a conditionally executed subsystem is
disabled, the output is either held at its last value or set to the 'Initial
= |dentify unit mismatches at the component

output'.
. Main Signal Attributes |
I nte rfaces Minimum: Maximum:
(1 (1

= Enforce consistency is by restricting the unit Data type: Tnhert auto -
Syste mS for Ce rtal n CO m po n e nts USI n g th e Lock output data type setting against changes by the fixed-point tools

Unit (e.g., m, m/s”2, N*m): S

configuration parameter, ‘Allowed unit als
Port dimensions (-1 for inherited):

systems’ 1

Variable-size signal: [Inherit —
4 1

T (bar)

9 [ OK H Cancel H Help Apply
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Single-Selection Actions simulink

Access commonly used editing actions
when clicking a block or signal line I |
% |
= Select a block or signal line in a Simulink |_, - :
and a cue appears that lets you select a —»D—» gy
common action to perform Mu

= For blocks, you can comment or uncomment
the block or hide or display the block name |

using this cue

= For signal lines, you can autoroute the line
or enable or disable signal logging

:
[
!
%
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One-Click Display simulink
Fault-Tolerant Fuel Control System
. . - - . deg | engine speed 02_out e
Click a signal line when the simulation [ o e
IS running to view the current value L T -
-0 speed
Speed Sensor Convert th::gtt_ ...... :: Ss,znsurs ﬁJEI_E}:; @’s) » Convert :JH(QB} » E;:I’ airfuel rat{i% r o
e Il e 360 To Plant Engine Gas D i
. . . . . 0 ego o Flam gine Gas Dynamics
= Display port value for a signal by clicking it [
during simulation for easy debugging >0 T om e
-0 map Yy
MAP Sensor L
. . . To Controller
= For bus signals, select the signals of interest

before simulation

mmmmmmmmmmmmmmmmmmmmm

Show only seled

= Bus Creatar

7| throttle
7| sbeed
ego
map —Eachs_tingivid
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Design variant choices and automatically
remove unneeded functionality based on
block connectivity

= Add variants that are graphically available in
the editor and not encapsulated.

= Variant conditions are propagated to other
blocks based on settings in the model

= Variant annotations and the Variant
Conditions Legend are used to better
understand condition propagation

= You can generate code for either the active
variant choice or generate preprocessor
conditionals using Variant Source and Sink
blocks.
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Variant Source and Sink Blocks with Condition Propagation

B vrper controlles plant 162 Smufink =1 Eol 5
File Edit View Display Diagram Simulation Analysis Code Tools Help
B-o-E| e L =N R C N O EEr R = a— R
wiper_controller_plant_16a X | Controller } sssssss m | Plant
@
Car Windshield Wiper
Mode
E3
=
&
»{manual desired speed
Rain Sensor
Model 1
mot

P wiper speed

Controlier

Plant

Copyright 2016 The MathWorks Inc
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Simscape
Run-Time Parameters

- Change parameter values
without recompiling the model

= Uses:
— Fast Restart in Simulink
— Model Reference
— HIL (SLRT or ERT target)

= Enable via MATLAB preferences

— New drop-down on blocks
(shipping and custom Simscape
blocks)
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Simscape

-‘h Preferences

Simulink
MATLAB Report Generator
puting Toolbox

Simscape

Settings

Parameters Variables

ek |

Simscape Preferences

Dialogs

how run-time parameter settings

Flow discharge coefficient:
Critical Reynolds number:

Minimum area:

0.7 | Compile-time |
12 | Compile-time |
1le-12 m#2 ¥ |[Compile-time

Resistance: 3.9 Ohm ~

|Compile-time *‘ ‘
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Sensitivity Analysis Simulink Design
Determine most influential parameters in your Simulink model Optimization

Parameter_Influence

« Run Monte Carlo Analysis on -
Simulink Model S
=

(.

|:| Caorrelation

[ IRrRankCarrelation

I Standardized Regression
- RankStandardizedRegression

= Find Sensitivity of System Output
depending on Parameter

Delay

Tolerances ol
— Increase Reliability & Robustness
= Find a good initial point for a

design optimization session
— Improve Performance

MATLAB EXPO 2016 o
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Three-Way Model Merge

= Graphically view and merge
models when working in team

setting

= An interactive comparison report
with the two conflicting designs

along with the original base model
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Simulink Report

Generator
U Theirs : 0720aa08418016bcf | Base : 89e75b4860054fad8k Mine A
s L s b : i
I - Solver I - Solver I - Solver
=+"&| Model Hierarchy El-- Model Hierarchy E}-- Model Hierarchy
= ["al Simulink = P&l Simulink = P&l Simulink
=P/ Pilot E{Pg/ Pilot =g/ Pilot
-->D Pilot response arr
=P Pilot =1L Pilot =L Pilot
o e R - StickCommand_re - StickCommanc
~"1Z Pilot response am| ~"Z Pilot:1 -> Bus Cre -2 Pilot:1 -> Bus {|anaysis code Tools »
"= Pilot:1 -» Pilot res - @ - -
ToT |
@ | [%a|theirs_slproject_f14 P P3| Pilot v
@
E3
- PILOT_BUS
@ StickCommand_rad
Pilot response amplitude
— 2]
| il Ready 101% odeds |
|—>——| P2y targetFile/Pilot - Simulink [ @] =]
. — File Edit View Display Diagram Simulation Analysis Code Tools
L, r . . ass
—* Pilot
® || %a|targetFile P B3 Filot v
2| BASE + JIM + YOU
= @ -F'ilu( b
& e StckCommand_ras PILOT_BUS
- Sl
@ ot response amplitud
83% odeds .




Authoring, Managing and Executing Tests

Test Harnesses

nnnnn

e
BT egeeren
- TR
oo | =
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imulink
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e Coae Tools |
q
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Q
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shit_logic
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« Harness list dialog

* Library harnesses

* Simulink functions/export
function models support
(AutoSAR)

+ Externally-saved harnesses

* Requirements linking
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Test Sequence Block

peed ———

("4 DoubleSTdriven/Test Sequencel - Test Sequence Editor E‘M
E & & ® » O @-
EEEEE ST Step Transition Next Step

Input
£ Init_step 1.aller(2.sec)  step 2 o
gear speed = ramp (t); -
Output throttle = ramp (t):

speed
throttle step_2 1.gear==3 step 3 v
speed = 2° ramp (t); P
Local = throttle = 2* ramp (1),
peak_speed

peak_speed = speed;
peak_throtile it~ Detete pealc ihrottie = throftle:
Constant
BN step_3
Parameter

Data Store Memory if speed >0
speed = peak_speed - €
throttle = peak_throttle -
€lst

€
speed =0;
throttle =0

Syntax highlighting

Tab completion

Enhanced symbol sidebar
Message 1/O, function call
Description column
"verify" statement

API

Requirements linking

Test Manager
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Simulink Test

Coverage

Parallel test execution
Report customization
Iterations
Dependency/impact analysis
Test for subsystems
Real-time test cases (SLRT)
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