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Our theme today:
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The Three Evolutionary Forces at Play

1. Simulation Scale

2. Design Complexity

3. Collaborative Engineering
3



Evolving for SImulation Scale

BRAIN SIZE AND NEURON COUNT

Cerebral cortex mass and neuron count for various mammals.

Capybara Rhesus ~ Western EXifeh African Bush
Macaque  Gorilla Elephant
non-primate primate primate primate I non-primate
482¢g 698 g 377 g 1232 g 2848 g
billion billion billion billion billion
neurons neuvrons neurons neurons neurons

https://www.quantamagazine.org/how-humans-evolved-supersize-brains-20151110/
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Trend: Demand for scaled up simulation capabilities

Full Vehicle Simulation
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Strategy: Continuously evolve Simulink to be a best in class
Simulation Integration Platform
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The primary challenges for simulation scale
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Integration of algorithms with multiple simulation interfaces is key

Integration
Platform f
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Other tools
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For Models, core modularity principles underpin integration

Data Encapsulation
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'You can easily bring C/C++ code into Simulink

void function_name() {

)

i

Basic

= getLimits Y BE=

C Caller

R2018b

P inDalaC

C Function

R2020a

Models

‘ MathWorks:

b
' ;

S-Function S-Function
Builder
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You can use MATLAB algorithms like the Deep Learning Toolbox in

Code

{ obj.DLModel = coder.loadDeepLearningNetwork( ‘mydnn.mat’, ‘network’)

e

system . Fen
[2Bx2Bx 1x5000] —~ :
ATest > U i — "L
P AN N1 R20 200
[[z8328) i AN ‘}““:}ﬂ'
= A Y J.‘l S B
Tensorflow M mm Igﬁx@xéﬁ_;ﬁ o
Keras Importer Rariom . MY Y ) vtmgiony
L1 wiler - -
Integer o rocla —— | Vl.deo Viewer ¥ @&
File Tools Wiew Simulation Help ~
B[0a[aanO =
&P @3
Keras “IF TensorFlow
' Video Viewer
O [
LS0280888 Video 0 12920 L] 0 N — \
OO0 a0 @® Viewer g [10x1) il 8
[ ]

Paused 1:28x28 T=11.000
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'Simulink has simulation interfaces to 190 connection partner

products and services primarily through the S-Function interface

4\ MathV-¢\ MathV-¢\ M@\ MathWorks:

@ United States b | Contact Us | How To Buy

slerating the pace of engineering and science

[Seanh Mathwor=__ | (I

Jason Ghidella | My Account | Log Qut

Models
Code

Products & Service Products & Service Products Products & Services Solutions Academia Support User Community Events Company
Third-Par  Third-Par  Thir  Third-Party Products & Services
Overview B Overview B Overv Overview Become a Partner Search Products Search Services O O I S
Refine by Produc Refine by Produtc Refine b Refine by Product Type
b R Modeling and Simulation Tools X | | Systemn Modsling and Simulstion 3¢
Cameras and Fral ~ Cameras and Frar ~ Camera
Data Analysis Tools 19
Data Analysis Too Data Analysis Too Data Ani
Embedded Software - Tools, 2 Results 76- 97 of 97 4
Embedded Softwa Embedded Softwa Embedd IDE, RTOS
IDE, RTOS IDE, RTOS IDE, RT!
Lab Experiments 1 SIMBA Ifak System GmbH
Lab Experiments Lab Experiments Lab Exp Software for the description and dynamic simulation of wastewater systems
Modeling and Simulation <]
Modeding and Simt Mededing and Simt Modeding Tools
Tools Tools Tools SImHPN University of Zaragoza
Rapid Prototyping and HIL 3 Toolbox for analysis and simulation of hybrid Petri nets
Rapid Prototy ping Rapid Prototy ping Rapid P Systems
Systems Systems Systems =
Robotics Systems 1 SIMPACK SIMPACK AG
Complete multibody simulation in combination with MATLAB a Or S
Refine by Task Refine by Task Refine b Refine by Task : )
SimulationX ITI GmbH
Acoustics Acoustics Acoustic  Mechatronics and Robotics 1" High-end modeling tool for simulating nonlinear, dynamic effects
C ional Bi Cc ional Bi C it Optics 4 . -
il il ompL p SimWise 4D Design Simulation
Control Systems Control Systems Control ¢ Process Control and 13 Simulation and validation of functional performance for mechanical parts and assemblies Technologies
Monitoring
Data Acquisition o Data Acquisition o Data Aci
Real-Time Systems 35 SMASH Dolphin Integration
Data Analysis and ~ Data Analysis and ~ Data Anj A mixed-signal, multi-language, and multi-level electronic simulator
System Modeling and B
Desktop, Web anc Desktop, Web anc Desktop Simulation )
Deployment Deployment Deploym Structural Dynamics Toolbox SDTOOLS
o o . Thermodynamics 7 Finite element modeling and modal analysis with MATLAB
Digital Signal Proc Digital Signal Proc Digital Si
Vibration Analysis and Control 10
Tt TR T SystemVision Mentor Graphics
Mechatronics system modeling and analysis software Corporation
Refine by Industi Refine by Industt Refine b Refine by Industry
Acrospace aodll]  Aevospace andt]  Aereal  Acraspece and Defense N Tactical En_gagemen_t Slmu!atlon Software (TESS) _ Tactical Technologies
ECM evaluation tools using terminal phase engagement simulations
Automotive Automotive Automot Automotive 70
Biotech and Pharn Biotech and Pharn Biotech | Biotech and Pharmaceutical 14 Thermolib EUt'_ECh Scientiﬂc
Toolbox for thermodynamic calculations and thermodynamic systems simulations in MATLAB® and Engineering GmbH
Chemical and Pett  Chemicaland Pett  Chemic:  Chemical and Petroleum 8

Simulink®
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Using FMUSs inside Simulink is easy and expressive

x

3 party tool
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System-level simulations are computationally expensive

e\

|mize single thread(

)e
oit parallelism e
Slmulatlon

MaBg&ble massive S|ml98?|8tr'10 iz atlon

Integratlng models
and components
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Maximizing performance by discovering speed-up opportunities:
Performance Advisor

Filter checks

v @ Passed

vl @ Failed

v & Warning

vl [ Not Run

Keywords
MNavigation

Performance Advisor

1 Baseline

2 Simulation

2.1 Checks Occurring
Before Update

2.2 Checks that Require
Update Diagram

2.3 Checks that Require
Simulation to Run

3 Simulation Targets

3.1 Check Simulation
Modes Settings

3.2 Check Compiler
Optimization Settings

Simulink Performance Advisor Report - vd
Simulink version: 8.3
System: vdp

= Performance Advisor

= 1 Baseline @1 @0 Ao Lo

@ Create baseline

Passed Baseline generated successfully. Simulation took 00:00:00.580 seconds.

Input Parameters Selection

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

y & 2 Simulation @2 @0 &2 8

= 2.1 Checks Occurring Before Update @1 90 A2 L6

& |dentify resource-intensive diagnostic settings

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

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

" Severity | Diagnostics checked

Solver (] Diagnostics = Solver data inconsistency
Signals Ay Diagnostics > Data Validity = Signal resolution

Consolidated advice
on performance
Gives advice that
works!

Helps discover
performance focused
capabillities
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Invest in multiple parallelization techniques for boosting performance

Model block, S-function, FMU import

R2018a

Dataflow SIMD

R2018a

Thread 1 ~ Thread 2 “— Thread 3

4XSIMD 4xSIMD 4xSIMD

I, U AN,

(] | | ul_JL_Jl_J LJuIed

ForEach Subsystem Parallelization

MATLAB Function GPU acceleration
Compute Clusters

FUTURE
RELEASE

6 o

Vehicle

achidinbettiddind

4\ MathWorks
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Design envelope studies require a large number of simulations

FTPTS (2474 seconds) [i

Longitudinal Driver

Environmeant »
—_—
.-i bpd » ;5: isualization
II i T T ™
g D o >
Pas er Car

Help

g
=
g
B
>
=
7
g
5
z
T
FTP75 Velocity (m/s}
= =
o w [=] (¥, (¥,

il |

0 500 1000 1500 2000 2500
Time (seconds)

Full vehicle model o
Driving cycle

100 drive cycles x 10 vehicle loadings x 10 weather conditions
10(IBBikxitHatREHIDAaS Optimize gear ratios
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|Simulink enables massive simulation workflows

Setup

Slmulate

- =—||E
= . 1
B[] — [T«
=3 - it "
MATLAB
MATLAB PARALLEL SERVER  j1,/1icore CP
PARALLEL COMPUTING
TOOLBOX

- J AL TR,

Lo Meuanows . L I mEAATE

@ | CSTR

§ Total Simulations 200

"n' upnd nm-

é Number of Active Workers 6 WM Errors (40) [l Completed (79) W Active (5) L4 Queued (75)
g’; Estimated Time Remaining 00,0615

._..._..,_‘..4._.._..___4__.._‘._“_...4_.._..._..‘_
B Al et b A b e A e ot ki b ot it il b A i bt A B M ot Bt A it b it Bt drn bt st b At A b

s il ) L A s St A e b A Bt i b ) i A4 i L

Simulation 201 7b

Manager

parsim  R2017b
batchsim R208b

4\ MathWorks

Analyze

...............
................
...............
................
................
---------------
-----------------
---------------

----------------
ooooooooooooooooo
----------------

Slmulatlon R20]9b

Manager

FUTURE
RELEASE
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Extend simulations to Operational phases of the system

'

.’ _I-Iﬁbe Simulation depl(

Integrating models Simulation
and components Performance

)

) i

Operationalization

19



Simulink Compiler enables deployment of simulations

Passenger Car

bt 1 E{] o o

Simulink Compiler

R2020a

MATLAB Production Server Simulation of fEVP4 with Parameter Tuning - Chromium

[} MATLAB Production Server x  +
TuneDi htmi

< C @ Fie|

Web

App

* © ¥ O

—

Integrate
as
Enterprise
Application

Integrate

Data sources /
applications

=]
=3

7’

-

Analytics Development

Deploy

MATLAB MATLAB
Compiler SDK or Redins
N
Package Code / test

MATLAB Production Server

Worker processes

4
Request
Broker

4

Scale and secure

4\ MathWorks

Access

Enterprise
Application

) ) 5

| Mobile / Web

Application

3 party
dashboard

é > {REST/u( API}

Ja\;a C/IC++
@ python AV NeT

Hitableauw
i) Power BI

Qlik @
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Trend: Demand for simulating complex scenarios with multiple
actors Is increasing

Scenario Simulations for Autonomy

4\ MathWorks
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Strategy: Create a platform for system-of-systems (scenario)

simulations
‘ |
Application Metrics
Performance
) Evaluator
[ Test Manager ]

under Test
== ) - | Sensor
L — Scenario Models
: |EEmemy . Designer K
Cuboid Driving Simulatio

Unreal Engine Driving Simulation RoadRunner
22
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'Simulink platform is evolving to meet the demands of scaled up

simulations

7 >

Integrating models Simulation
and components Performance Operationalization Scenario Simulation

23



Evolving for Design Complexity

https://en.wikipedia.org/wiki/Tiktaalik

‘ MathWorks:

24
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Trend: Some rumblings in the force

MAB Breakout session 2012 on System Architecture
2 - - - . AT

“Not sure you get it...”

Wonder what's
for lunch?

L e
. —y



| Why the discontent?

Stakeholder
Needs{

SelfLocation

Descriptive
Architectures

Implementations

4\ MathWorks

Customer quote:
“We have tried to build the architecture model in

. does not work without rework both in the
architecture and design worlds whenever a
change is needed. Itis broken and we need a
more integrated approach”

SysML and connect it to the design in Simulink ...

26
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Survey @ Modeling System Architecture Breakout
Newton MAB - 2018

Happy
8%

Are you happy with your current

tool choices for Modeling System
Sad Architecture?
44%

27
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More specifically, what are the pains?
“We do not like our current System Architecture solution because they are:”

Newton MAB Survey 2019

Not Executable
Not synchronized with designs

Hard to use

Not analyzeable

o

10 20 30 40 50 60
Percentage %

28
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Strategy: Build an MBSE Ecosystem that fits with MBD

Be Intuitive Facilitate Analysis Tackle Complexity Enable Implementation
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“Sketch” system interfaces and
elaborate incrementally O

& iCommands | | & IMUData LFContral p(
E g LRControl b
[ Fra !
] o = B+ CPUConnection
A A \[ RRControl b
I

Telemetry L Telemetry

B
=
S : 1
BatieryMaunt b : - g
§ 5
; R v R2019a

b illmage
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— 1 -4 |

Extend elements with your own custom metadata

’lusing Profiles & S
. USINg Frofies tereotyoes
5 : o v
VIEWS COMPILE SIMULATE =
Property Inspector o
- Architecture
LS Architecture Info
V. .M;In
Name Quadcopter
- — —
" AlrVehicle Select 7
Endurance 0 min
PowerDraw ow
Capacity 0 méh
4 Telemeb ry Mass Dg
Cost 0%
HW_Implementation PhysicalDevice =
s ] 2 ¥ Video (B>
) 5] %]
- = = = =
=2/ -2, |
: }
| |

R2019a

4\ MathWorks
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>i Quadcopter ™ - Simulink prerelease use

Analyze system characteristics and
- quantitatively evaluate choices using MATLAB |..

. 4\ MathWorks

are

Y
. Quadcopter | Architecture  Info
- ~ Main
E Name
Stereotype
D ~ AirVehicle
Endurance
o ] PovierD
raw
E Capacity
Telemet ¢ B Telemetr
Commandsfs—{+ Commands vere ! =
Cost
RFContral
— ontrol b HW_Implementation
)} @Commands : (& IMUData LFCantrol pyr————————= . § ‘ 3 B video P

4\ Analysis Viewer (Technical Preview)

HOME

Conti
GOHT DT Y R2019a
MNew Open 5Save Delete_ _Analyze LP Arguments ¥ Refresh [ 1 Coienuiss  Update

Mass PowerDraw

-

INSTAMCE MODEL En d u ran C e

[z; Instances Vo
4 EnduranceModel 0 137
.|:| Airframe 4.0997877 0 85 40
O Battery 0 0
4 3 Camera Module 0 27 0 27
o Camera 0 25 0 25
o PowerSwitch 0 2 0 2
O Hamess 0 2
o MU 0 10 0 10
o LeftFrontMotor 0 25 0 0
o LeftRearMotor 0 25 0 0
o OnboardProcessor 0 100 0 100
o RightFrontMotor 0 25 0 0
o RightRearMotor 0 25 0
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Lommandsje— [+ Lommands

[
RFControl |:s/‘.

[
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OB @ E

Trace to system requirements
Refine requirements alongside the archi

tecture

MU I g\_. g X
CPUMount B} | tﬁ B
) -
IMUConnection ‘1,'—‘1 IMUIMouRt ﬁ &
P Batterydount D:_: # = 5
o B =]
; £ 5 |
= | [ [
gl 3| 2 Batery =0
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ﬁm-- AEMT 4
D-::I-.II'HEQE g §
[ =]
Requirements - Quadcopter
‘u"lE\'-':|Rﬂquira'nents '| E S Hd % =S ,g 'ﬂ @'
Index Summary Implemented
hl E quadcopter - ]
v E1 #1 Aircraft Performance [ ]
B 11 #14 Aircraft horizontal velocity ( )
B 12 #15 Aircraft vertical velocity | |
v E 2 #2 Power System - ]
g8 Power Source

R2019a

With Simulink Requirements
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5 Link design models to components and

ensure consistent interfaces
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b Image
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Simplify the complex with Filters
and autogenerated Views

D—. Electrical View

b . Basic Elements View
b . Mators View

Stereotype isa ElectricalComponent x

[y SR—

R2019b

4\ MathWorks
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Simplify the complex with Filters

and autogenerated Views

" . Electrical View
b . Basic Elements View

b . Mators View

M Electrical Vi iew

e

Stereotype isa ElectricalCe

B Motors View

IMUBSaunt

Batteryldaunt |}

4\ MathWorks
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And we are only getting started. Coming soon:

« Behavior modeling using Sequence Diagrams

« Architecture Allocations though Analysis (e.qg.
Logical to Physical)

« Software Architecture Modeling
* Link to AUTOSAR (R2019Db)
e Other middlewares such as DDS

* And much more!

4\ MathWorks

Ground Conirol

‘Station dQuadcopter
Camera Moduile Left Eront Motor Left Rear Motor
Processor
& Allocation Editor (Beta) - [m]
ALLOCATIONS
T R = R <
New Open Save Add Delete | Synchronize | ROWFILTER | COLUMNFILTER | FILTERS
Allocation Allocation Allocation  Scenario  Scenario
- - -
FILE SCENARIO REFRESH
ALLOCATION SET BROWSER Scenario 1
4+ [T FunctionalAllocation * 5
Scenario 1 £ |5 s |8 s |3 £
s |2 g 2|8 |a |3
£ |2 < 3 . 22§18
2z £ |g E ¢ = 2 8 8 g E 2
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t 25 (& £ 2|2 38 00D
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+ [ PlantModel
~ [F] Processvideo 4+ 4+
~ [ Greensall
» MFcs 4
e MACCArch - Simulink prerelease use

MODELING

Q- y g T
1 iy s
3 Inerdace 7 Aog Component 189
Impert  Apply =
- Stereotypes 190 {

ROFIL ol DDS_InstanceHandle_t instance_handle = DDS_HANDLE_NIL;

Editor

mACCArCh

© [maccarch ¥ AN pie
194 1f (localDw->XmlAppWrite_DatawriterPtr != NULL ) {

maC Caseh 195 localB->XmlAppWrite = ModuleA_BasicTypeDataWwriter_write(

196 (ModuleA_BasicTypeDataWriter *)localDw->XmlAppWrite_DataWriterPtr,
&rtb_BusCreator, &instance_handle);
= 198 } else {

T
200 * most Lik f error is eith

203 localB->XmlAppWrite = DDS_RETCODE_PRECONDITION_NOT_MET;
204 }
. 205}

Ready 6% FixedStepDiscrete
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Evolving for Collaborative Engineering

Cyanobacterium

Mitochondrion

Ix
® — 1
Prokaryote @ !;%} %

1x 100x
% Eukaryote

https://en.wikipedia.org/wiki/Symbiogenesis

4\ MathWorks
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Trend: An increased demand for Agile team-based workflows

% N 'ﬂo

Shared team
environment

A
git

Collaboration

Continuous Integration & Test

4\ MathWorks
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Strategy Continued investments to facilitate Continuous Integration as a

critical lynch-pin in Agile workflows 0
®

git
L}

MATLAB Project

R
&
Iz

Developers &
Test Authors

Submit

41
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Can | do Cl today In Simulink?

Yes, lets consider an example from

2019



Lane Following Assist Example

Simulink Check
Checks

SIL Code
Generation

SIL Testing
Simulink Test

4\ MathWorks
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How Does It All Fit Together?

Development

Developers &

Test Authors

Generate

Controller
Code

Execute

Tests in

Simulink
Test

4\ MathWorks
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1. Trigger

Jenkins MBDExampleUsingGitAndJenkins

4 Back to Dashboard
), status

= Changes

[l Workspace

) Build Now

(Y Delete Pr

"" Configd

— Rename

4\ MathWorks
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1. Trigger

Continuous
Integration

® Jenkins

Jenkins MBDExampleUsingGitAndJenkins

4 Back to Dashboard
O, status

= Changes

[l Workspace

'ﬁ) Build Now

@ Delete Pr

£¢ configl

= Hename

Running LaneFollowingModelAdvisorChecks

Done LaneFollowingModelAdvisorCheck

Simulink Check

4\ MathWorks
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1. Trigger

Continuous
Integration

Yy

® Jenkins

Jenkins MBDExampleUsingGitAndJenkins ## Caching model source code

3 BackfoDashboard o et e e s e e

©, status ### Writing header file rtGetNaN.h

~# Changes Running LaneFollowingModelAdvisorChecks ### Writing source file rtGetNaN.cpp

By Workspace . ### Writing header file rt defines.h
Done LaneFollowingModelAdvisorCheck ### Writing header file rt nonfinite.h

) Build Now ### Writing source file rt nonfinite.c

(Y Delete Pr :

2% config! Simulink Check Code Generation

~= Rename

4\ MathWorks
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2. Detect

s
Continuous
Integration
RS
%0
Failure Summary:
Name Failed Incomplete Reason(s)
LaneFollowingTestScenarios > Scenarios/LFACC_Curve_ CutInOut_ TooClose X Failed by verification.

ERROR: MATLAB error Exit Status: 0x00000001
Build step 'Run MATLAB Tests' changed build result to FAILURE
Finished: FAILURE

Simulink Test

4\ MathWorks
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3. Reproduce

Continuous
Integration

Reproduce
Locally

Developers &

Test Authors

VIEWS

Development

ZOOM & PAN

Results and Artifacts

Filter results by name or tags, e.g. tags: test

NAME

b [E] LEALL_LUIVE_LUUNUUL
- Ej LFACC_Curve_CutinOut_TooC &
[z Verify Statements

» Sim OQutput (LaneFollowingTi

PROPERTY
Name

Block Path
Intern Mathod

¥ Test Assessments/Glo...
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4. Fix Locally

Reproduce
s — Locall
U Yy
Continuous
Integration -
Development
\‘«
v &

Q

Developers &

Test Authors

GlobalAssessments GlobalAssessments
% Ensure that the time gap between the ego vehicle and lead vehicle does not dip below % Ensure that the time gap between the ego vehicle and lead vehicle does not dip below
% 1.5s for more than 2s at a time. % 0.8s for more than 5s at a time.
verify(duration(time_gap < 1.5, sec) < 2); verify{duration(time_gap < 0.8, sec) < 5);
_ [
% Verify that no collision was detected % Verify that no collision was detected
verify(~collision); verify(~collision};
# LaneFellawingTestBanchexample/C
@ (a2 g:"‘ T &% Verify that the absolute value of lateral deviation from the lane centerline does not exceed 0.2m % Verify that the absolute value of lateral deviation from the lane centerline does not exceed 0.2m
st s ST % for more than 5s at a time. % for more than 5s at a time.
mosm - me e verify(duration(abs(lateral_deviation) > 0.2, sec) < 5); verify{duration(abs(lateral_deviation) > 0.2, sec) < 5);
® |FElL i
q
Z (€D
= W lane headuayf o X e gap
= Lane Sensor ‘ egoc" J1
ﬁ Edm collisionDetect - ca”is;n anisinQ
e Caollision Detection 3
W lateral_deviatio
() Lateral Deviation
L5} Test Assessments

Ready 145% VariableStepAulo
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5. Test Locally
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Test Authors
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- - - in Model - Failure Fai
VIEWS ZOOM & PAN MEASURE & TRACE SHARE ANALYSIS =
Results and Artifacts
Filter results by name or tags, e.g. tags: test & ,_gap < 0.8, sec) < 5)
NAME STATUS

~ Results: 2020-Mar-24 13:46:53 90
~ [=] LaneFollowingTestScenarios 9@
~ [ Scenarios 20

» |=] ACC_ISO_TargetDiscriminat &

» 5] ACC_ISO_AutoRetargetTest &

» [5] ACC_ISO_CurveTest

» [5] ACC_StopnGo [

» [£] LFACC_DoubleCurve_Decel &

» [E| LFACC_DoubleCurve_AutoF &

» (5] LFACC_DoubleCurve_Stopn &

» 5] LFACC_Curve_CutinOut &

~ [5] LFACC_Curve_CutinOut_To &

~ [l Verify Statements [

v TestAssessments/... @

SROPERTY VALUE
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6. Merge
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SIMULATION i
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SIMUL ATE

4 Cullision Detection
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e
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PEOBEE UEHR

Ready 1025
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& swap (4 Find ¥4l Highlight Now & | &6 he 4 9 & ¥
) N ) |4\ Block Defaults | - i
Previous Next (@ Refresh [ Linked Scrolling [ Always Highlight Show | Hide | New  Publish Merge
Filter v Mode
NAVIGATE HIGHLIGHT FILTER PUB MERGE a
' Left: LaneFollowingTestBenchExample.slx » / Right: LaneFollowingTestBenchExample2.slx v

=[%3] Collision Detection =P Collision Detection
2 ﬁ% Test Assessments 2 ?a Test Assessments
() GlobalAssessments || [JGlobalAssessments

[ linsertion [ | Deletion [_] Modification

IIaheIString GlobalAssessments % Ensure that the time gap between t...

IIabeIString GlobalAssessments % Ensure that the time gap between t...
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6. Review
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C—wjwan —

Laters Dovision
Tou Assesamarts

Ot -
(R~ - /]
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GO ey

Lt Deveaeon
ToMAssssamenss

Assessments

LaneFollowingTestBenchExample/Collision Detection/Test  LaneFollowingTestBenchExample/Collision Detection/Test

Assessments

GlobalAssessments
labelString : GlobalAssessments

% Ensure that the time gap between the ego
vehicle and lead vehicle does not dip below
% 1.5s for more than 2s at a time.
verify(duration(time_gap < 0.8, sec) < 2);

% Verify that no collision was detected
verify(~collision);

GlobalAssessments
labelString : GlobalAssessments

% Ensure that the time gap between the ego
vehicle and lead vehicle does not dip below
% 1.5s for more than 5s at a time.

verify(duration(time_gap < 0.8, sec) <|5D;

% Verify that no collision was detected
verify(~collision);

David Boissy 12 minutes ago
Ship It!
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7. Commit
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8. Verify, Build, Test
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Continuous Integration Success is within your reach

Tooling @
? A

Jenkins MATLAB Simulink
Plugin Unit Test

Documentation
Continuous
Integration
Technical Documentation Solutions
Article Hub Page
Future s ]
_ —_. Hig?-nTI;se/;rity
Pipeline Server Test Results Dashboards

Workflows Online
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Lets go back to the broad forces that shape our platform evolution

1. Simulation Scale

YOU!

3. Collaborative Engineering
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