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Themes

« Component-based modeling
= Data management

= Modeling language

« Performance

= User interface

= Project management
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Why MathWorks Is Investing in
Component-Based Modeling

Enables modular design for
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= Facilitate collaboration,
especially for modeling large

systems ﬁ\ | L 6\

= Partition algorithm py —
specifications, physical S L= g NS
models, and tests - —

i |mpr9ve?teration, \W/fz \W/ \\ / \5\%/\
verification, and 2 e - =2
configuration management O—> g

Co—s g




&\ MathWorks:

Component-Based Modeling 2011

= Improve componentization of complex systems with
asynchronous behavior

- Resolve data dependencies for interconnected
function-call subsystems

- Manage data logging settings for large-scale models in a
single GUI

= Track model names corresponding to all possible variants in
one interface

- Protect models you share with just two clicks
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Function-Call Input Support for Model 2lla

References

T ——
ﬂ Function Block Parameters: Asynchronous Task Sp... u
—

Asynchronous Task Specification

Improve componentization of o ok sttt

an Inport block. Place this block at the output port of each root-

| »

C O m p I eX SyS t e m S W i t h MOdel Refe rence level Inport block that outputs a function-call trigger signal.

Parameters

asynchronous behavior boundary sk oy

_\/ > L
= Configure the model reference e T

input as a function-call input e DT

= Use the new Asynchronous " b Tk
[ECITICATION

Task Specification block to o

prioritize and route (2) gl LD
Funiction- Call

asynchronous events unetion-C:
ﬂ Source BlcckM

Inport |

Provide an input port for a subsystem or mo
| For Triggered Subsystems, 'Latch input by dé . .
produces the value of the subsystem input ati F t I I t
For Function-Call Subsystems, turning 'On' th unc Ion Ca Inpu

signals of function-call subsystem outputs' p
this subsystem from changing during its exec
The other parameters can be used to explici

inimum:

-

Data type: | Inherit: auto

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

» sldemo_mdlref fcncall
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New Function-Call Feedback Latch 2011
Block

Resolve data dependencies n -

for interconnected l
function-call subsystems

= Break feedback loop involving

F1 &

data signals between function- T —
call blocks by introducing a ﬂ | fencal
delay in data signals > ]

= Design dest_ination function-c_all Breaks the dependency
subsystem in a modular fashion between f1 and 2
and use it for creating in- or out-

of-context loop scenarios
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Signhal Logging Selector GUI R0l

Manage data logging settings
for large-scale models in a
single GUI

Signals

[+] Signal logging: | sldemo_dutch_output Signal Logging Format: |ModelDatalogs | w
ModelDatalogs

L Signal Logging Selector. ..

= Support for model reference

and Stateflow charts
= Option to override model

Logging Mode:[o'verride signals v] (7]

reference logging settings

[ W powertrain_vehicle
¢ 2] Engine

» =l Gear Output Variant Fail control logic Signal name I:‘
Fueli.. control logic I:‘

Contents of: control logic

Mame Source Port Datalogging MNameMode LoggingName DecimateData Decimatio

v ol Transmission and Torque Converter

» ["2] vehicle_SDL az control logic D
2{ brake_controller Press... control logic Signal name I:‘
%] brake_signall Speed control logic I:‘

4 (] engine_controller (engine_controller ASIY | Throt.. control logic Signal name |:|

4 [12] engine_controller_ASIA
- ._] fuel_rate_controller (fuel_rate_controlle
4 E fuel_rate_contraller
[F2] airflow caleulation
3 g{ Fuel Calculation
> [2] sensor correction and Fault Re
- |%a control logic
FRO)| ignition_cantroller fignition_controller)
#2] ignition_contraller
% throttle_signall
3 (%] transmission_controller (transmission_co

» sldemo _clutch
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Better Variant Handling Through R20a

Enhanced User Interface

Track model names (W Funciion Block Parameters: engine_controle

ModelReference

C O r r eS p O n d i n g to al I p O S S i b I e Reference the specified model. If the referenced model requires any model arguments, enter them as a comma sepd

any graphical interface changes, select the block and choose Refresh from the Context or Edit menu.

Var i an tS i n O n e i n te rfac e If the referenced model has more than one instance simulating in Nermal mode, you may need to set Normal Mode \Wj

be controlled by going to the top model and selecting:
Edit > Model Blocks > Normal Mode Visibility.

. . . This Model block can have variants where one active variant is used for simulation. Each variant is a referenced model
arguments. Variant objects are created in the base workspace and specify conditions that determine which variant i
= Centralized dialog box includes RS s
. . >> Variant2 = Simulink.Variant('a == 2');
both th e Con d ItIO nS for Varl ant The model variants referenced by Variantl and Variant2 are active when A is equal to 1 or 2, respectively.
ChOiceS and a meChanism to Variant choices Model parameters

. s Variant object | Condition Model name Model name:
override these conditions.

ENTRY_MODEL (HP<150)&&(TYFH= engine_controller_STANDARD
MIDSIZE_MODEL (RSSO EETGES engine_controller_ADAPTIVE
PREMIUM_MODEL |(HP=250)&8(TYFE=engine_controller_HIiTEC Model arguments:

engine_controller

BB E X E

Madel argument va

Simulation mode:

Override variant conditions and use the following variant Code generation
Variant: |ENTRY_MODEL [engine_controller_STANDARD)
ENTRY_MODEL engine_controller_STANDARD)
MIDSIZE_MODEL (engine_controller_ADAPTIVE)
PREMIUM_MODEL (engine_controller_HiTEC)

Generate preproci

» sldemo_mdlref variants
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Protected Mode Available as a Clickable  *201le

Option 7

sldemo_mdiref _counter \1
—| upper
Protect models you share N ceiputls
with just two clicks
—] lzwwer
|.\ !J
CounterB
= Create the protected model
. . . " Find Referen aria
reference file with two clicks .
overage 4
= Share mOdeI funCtlona“ty Requirements 4
W|th0ut eXpOS|ng under|y| ng Code Generation » | Generel!i{e Protected Model
. . HDL Code Generation 4 A
|mp|ementat|0n PLC Code Generation D { J
-
Linear Analysis 4

| 4

if] sldemo_mdIiref_counter
A upper
N input output P
S lower sldemo_mdlref_c
» sldemo_mdliref_bus ounter .
- - | N A

CounterA
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Why MathWorks Is Investing in
Data Management

Manage model data in all
forms with ease

= Specify data characteristics

= Use external data for signal
streaming, parameters, and
test cases

= Implement computations with
fixed- and floating-point
types

= |dentify and manage data
dependencies of a model

10
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Data Management 2011

= Efficiently log and analyze large signal data
= Parameterize the size of data objects
« Pack and access multiple signals efficiently

= Efficiently manage and route groups of signals as
buses

= Customize your bus objects with MATLAB code

11
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New Dataset Format for Signal Logging 2011

EffICIently Iog and analyze Select: |-Loadfromwork5pace
large signal data e eer ™

4 Optimization I Initial state: |[]
7 E;ii:j\:;srt;c?mplem... [ Save to workspace
~-Model Referencing ~Time, State, Output
. #-Simulation Target ™ Time: Itout Format: W
u EaSIIy analyze IOgged data for #Code Generation ™ States: Ixout ™ Limit data points to last: W
models with deep hierarchies, MOToTs :w e '
. . . ™ Final states: |xFinal I Save complete SimState in final st
bus signals, and signals with — D
dUplICate Or Invalld nameS I Signal logging: |logsout Signal logging format: |Dataset -
. iana in — ModelDatalogs
= Log multiple data values for a S l
. . . ~Data Store Memory
given time step when using an W Datastores: [dsmout
Iterator subsystem or Stateflow
chart
= Use MATLAB timeseries >>logsout.getElement(1)
functions for analysis and >>logsout.getElement("sigName")
visualization >>plot(logsout.getElement(l) -Values)

12
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Use of MATLAB Expressions to Specify

Data Size

Parameterize the size of data
objects

= Data object size can be
specified using any valid
MATLAB expression that is
evaluated at run time.

= Any data on the MATLAB path
or in the workspace can be
used.

= Data size no longer needs to be
hardcoded.

2011

E Data in
General Description
Marme: i
Scope: |Input - | Fort: |1

Size: [7] variable size
Complexity: O -

Type: Inherit: Same as Simulink -

[[] Lock data type setting against changes by the fixed-point 1
Lirmit range

4 MATLAB 7.12.0 (R2011a) = =R~

File  Edit Debug Parallel Desktop  Window

NS | s B0 BB -[JB >

10

fx > |

13



@\ MathWorks

/0O Support for Buses in Data Store 20lla

Read, Write, and Memory Blocks

kil ]
. 1 '::Lb'a OS5
Pack and access multiple
signals efficiently ooy | 120 losmst.2
repmatEg2)  |ooE2 B0 Rl - DSM.ca2
=  Minimize the number of blocks sosiesn N
used with efficient signal routing | —

= Generate C code for data store ———

blocks as structures
= Save memory by avoiding
. . S
redundant copies during 1/0 ‘
operations in Data Store Sd Dats Store
al [3x1] )
Memory block Bes Memory
DSM.c.s2([1 25 2 4 6,2) |5 0 o-E2 810 [Ex1] w1
Ot
DSM.cs1(: ;) fantE2 (2] w2 )
- Otz
DSM.d Em==mee==ee====——=——
[

Cata Store Read
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Bus Option for Signal Grouping in 2011

Signal Builder

Efficiently manage and route w2
groups of signals as buses = 3
= Output a virtual or non- =
hierarchical bus signal - = |
= Add or remove signals without e
rewiring
= Change the order of signals
without graphically modifying
the model
Mo Failumes r
Eli Eus Euz Failures | Fai
F .
Creats Railuss Amay
Rt B Buz Sanzor_In :.'E-II‘I

Create Bus CObjpct Intafacs

.29]
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Textual Editing for Data Objects In 2la

Bus Editor

%= Bus Editor - ManaEe Bus Objects in the Base WME:
1 b b 1 File Edit Wview Options Help
CUStomlze your us O JeCtS HidE-ct 3 A & 58B2EX FiIter:’byEusName v]
W i t h MATLA B C O d e Name DataType Complexity Dimensions D| gj
« Base Workspace ‘ — throttle double real 1 Fi P
» |E= CANEB L 1 i
== engine Export CANE to File... L . N
— . i
- = transmis [#] Create/Edit a Simulink.Parameter object... Ctrl+P

Create a MATLAB Structurln . Ctri+M

H
= Generate MATLAB code for bus b {j it

objects defined in the GUI - =
= Create a Simulink.Parameter L i Al st -t
object or a MATLAB structure y LT TR T TR
based on a bus object e = e
= Evaluate or save the generated E———

MATLAB code ’

CANB Param = Simulink.Parameter;
= Modify the generated MATLAB i
CANB_Param.RTWInfo.StorageClass = 'ARuto';

CANB Param.RTWInfo.Rlias = '';
COde th at represe ntS the nery CANB_Param.RTWInfo.CustomStorageClass = 'Default';
CANB Param.Descripticn = '!'

Created Object CANB Param.DataType = 'Bus:;CA[\'E';

CANB Param.Min = -Inf;
CANB_ Param.Max = Inf;
CANB Param.DocUnits = "'

clear CANB MATLABStruct;
—

» busdemo 6




Why MathWorks Is Investing in the
Modeling Language

Enrich the Simulink modeling
language to make it easier to
express more ideas

= Increase the scope of the
Simulink modeling language
to expand what problems it
can be used to solve

= Improve the efficiency of the
Simulink modeling language
and generated code

= Increase control over
design tradeoffs and look of
generate code

4\ MathWorks:

o > >
| P>
X1 numl
X2 hum?2
A VB C
YA e wmwiP] -\
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Modeling Language 2011

= Specify properties via common interface and generate
smaller-footprint C code

= Change the bit shift using a signal input

Use complex data, especially important for signal
processing, in the Sign block

18
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Unified Interface for Enhanced Lookup R20la

Tables

W Function Block Parameters: 1-D Lookup Table
Lookup Table (n-D)

Perform n-dimensional interpolated table lookup including index searches. The table is @ sampled representation of a

function in M variables. Breakpoint sets relate the input values to positions in the table. The first dimension correspondsto |

Specify properties via common || e

Table and Breakpoints | Algorithm | Data Types |

interface and generate smaller || e imeos
footprint C code = \1, 2, 0r more

Breakpoints 1: [-5:5]

Edit table and breakpoints... ]

Sample time (-1 for inherited): -1

= Use the same shared interface
for 1-D, 2-D, and n-D Lookup
Table blocks*

= Use n-D Lookup Table  Coclom e J[ e
propertles In 1_D and 2_D blOCkS ‘FunctionBIockParameters:l—DLookuTabl "

Lookup Table (n-D)
1 1 Perfi -di ional interpolated table lookup including ind hes. The table i led tation of
= Disable out-of-range protection function I N variables. Breakpoin sets rlate the Inp values to posiions inthe table. The first dimension corresponds {0
. . the top (or left) input port.
diagnostic for smaller C code

Size Lookup method
Interpolation method:

— Prelookup block support persploton nethos
Diagnostic for out-of-range input: Remove protection against out-of-range input in generated code

Index search

* EXCI u d eS DI rect LO O ku p (n _D) Tab I e Index search method: [] Begin index search using previous index result

Input settings

|:| Use one input port for all input data
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Variable Bit Shift Based on Signal Input AL

Change the bit shift using a I I
signal input p DI :

otz

a Shift
Arithmetic

Bits to Shift

= New diagnostic checks for | _ |
out-of-range shift values in Bits to shift as signal

simulation and generated
C COde 2~ BmetS Eﬁsﬂ:ﬁ\ﬁmw

When the dir shift is 'Bidirectional', negative values indicate
left shifts. For ight' directions, always use positive values for
bit shift.

If the input is a hoint type, the power of two multiplication is
carried out, but n ge in scaling is applied.

Data and Algorithm

Source Direction Number

Bits to shift: |Input port_~| |Bidirectional ~ |

) . |Dialog = 1
Binary pﬂmtsw 0 New dlagnostlc

Diagnostic for out of range shift value:

D Check for out-of-range 'Bits to shift' in generated code

[ OK H Cancel ” Help H Apply

20



Complex Floating-Point Support in

Sign Block

Use complex data, especially
Important for signal
processing, in the Sign block

= The Sign block can be used to
determine sign for the real
qguantities for complex number-
based computations.

= For a complex floating-point
input scalar u, the output is:

[1+2i —1]
2 1-2i

Complex Constant Matrix

Sign

&\ MathWorks:

2011

0.4472 +0.8944i| |

_1|

sign(u) = u ./ abs(u) |

1]

0.4472 - 0.8944i

= For a vector or matrix of

complex numbers, each scalar
value gets output based on its
own complexity.

Display

21



Why MathWorks Is Investing in
Performance

Reduce the amount of time it
takes to run simulations, test
designs, and generate code

= Improve simulation speed
to enable faster testing

= Improve interactivity during
simulation to explore a
larger design space

= |mprove code generation
speed for faster rapid
prototyping, PIL/SIL/HIL
testing, and production

speedup
o

3

4\ MathWorks:

20xx

22
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Performance 2011

=  Simulate faster single-precision computations with
higher fidelity

= Continue simulations from any time point and from any
Simulink release

23
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Faster Single-Precision Computation 2011

Slmgla}te faster Smg.le- . Prior Releases
precision computations with

higher fidelity - single > ﬁ single '-

= Native single-precision
implementation for elementary Single | Double _)I Single
math operators

= Increased consistency between
simulation and deployed code

for single-precision Today
computations

= Improved speed for simulation single [ |single
targets because of the
elimination of up-casts and
down-casts

(Slow internal casting operations)

(No casting operations)

24



Support for SimState from Previous

Releases

Continue simulations from
any time point and from any
Simulink release

= The SimState feature was
Introduced in R2009a to reduce
repeating long simulations by
starting simulations from a
saved state.

= This SimState data can now be
loaded from models saved in
prior releases of Simulink.

» sldemo_simstate script

4\ MathWorks:

20la

Simulation state
saved before
R2011a

Continue the
simulation in
R2011a and later

25



Why MathWorks Is Investing in
User Interface

Spend more time designing
and less time building and
configuring models

Quickly create executable
specifications

Access analysis tools
without leaving the model
editor

Manage data and model
hierarchy at a single place
Verify designs using
modeling standards

Lf,'_lj

4|

&\ MathWorks:

26
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’ 2011

User Interface

Easily identify the active group in the Signal Builder
block

Reuse the same Model Explorer tab view when
Inspecting or editing data

27



Active Group Block Mask Display

Annotation

Easily identify the active
group in the Signal Builder
block

= The active group for a Signal
Builder block now appears on
the block within the Simulink
editor.

= |tis no longer necessary to
open the block in order to check
which group is currently active.

4\ MathWorks:

2011

En signal Builder (sf_car/User Inputs) * I

File

Edit Group Signal Axes Help

SH| 2R o |—T0|E R
Passing Maneuver ‘{\ Gradual Acceleration "{ Hard
(R ————
Brake
04 ;
-1 | I I | |
100 = hrottle ™ L | e =Sy S _:
Passing Maneuver Brake b
/\
L Throttle p

Signal Builder

28



Sticky Tabs in Model Explorer GUI

Reuse the same Model
Explorer tab view when
iInspecting or editing data

= Selected tab Model Explorer
embedded dialog pane is
remembered for tabbed dialog
boxes.

= There is no need to reselect a
tab when editing objects of
similar types.

@\ MathWorks

20la

Diagnostics

Solver I Sample Time Data Validib?l Type Conversion Connectivity Compi

Algebraic loop: ln

one

Minimize algebraic loop: lwarning

Block priority violation: Iwarning

Diagnostics

| Solver Sample Time Data Validity | Type Conversion

Connectivity Comp

Previous tab

= =

(X% ]

[HDHE

[HDHE

ersion: [warning

selection
remembered
across
similar

Dif

—

] Type Conversion

Connectivity Com pi_

[HDHE

[HDHE

ersion: [warning

entities

L,

|—Solver | Sample Time | Data Validity

Type Conversion

Unnecessary type conversions:

Vector/matrix block input conversion:

Connectivity | Compat

[HDHE

[HDHQ

32-bit integer to single precision float conversion: [warning

29
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Why MathWorks Is Investing in

Project Management
Al NP
N

e

Improve how design components
are shared and managed '

/
throughout a project’s life cycle b » ~
= |dentify dependencies for 4\4\ 4\/} _

distributing and recreating 4 |
designs

= Compare versions to track
changes as the design
evolves

Compare

30



’ &\ MathWorks:

Project Management 201

« Compare only what matters and ignore obvious
differences

« Merge Simulink models from within XML comparison
report

= Merge differences in MAT-files and compare them in
more detalil

31



Improved Folder Comparison

Compare only what matters
and ignore obvious
differences

= Choose to ignore folder
differences due to file types or
configuration management
folders

= Add filter items using a GUI

= See which items were ignored
in the comparison report

il .
B il and Fokler Rilters e B

Files and folders with names which match the entries in
this list will be ignored. Wildcards ("*") match any

| sequence of characters, and a trailing forward-slash
E"llll.":l

indicates a folder name.

CVs

*.amv
Ignore d|ﬁ§rences like @
autosave files by
applying filters

Type v Change
Summary
ARV file enum_dataasv |ignored

@\ MathWorks

20la

32



Merge Simulink Models Based on XML
Comparison Differences

Merge Simulink models from
within XML comparison
report

= Merge models within the tool by
merging changes from left to
right:
— Left model is the base
— Right model is the one edited
= Merge individual parameters,
blocks, or entire subsystems

» slxml_sfcar

4 Help

New Merge option

i |§| o o 38
extdemosislxml_sfcar_1.mdl

File Edit Comparison Debug Desktop Window Help LR
B CcH AL LT HEBYT % (oo X ERn=R=] ]
Left File: {h:\demU\mdI_merge\slxml_sfcar_l‘mdl
Right File: {H:\demo\mdI_merge\slxml_sfcar_2.mdl
| Elglslxmlfsfcarfl i B-ﬂslxml,sfcarj
@EIEngine — | ©flsixml_sfcar_2
- =iz{engine =ElEngine
=P2/Engine
~ESum:l -> Integrator:1
B shift_logic
=E2shift_logic
E: selection_state.calc_th
E}Eselecticn,state.calcjh
] Et=gearl -> Branch
| EIEIselection state.calc_th =" Branch -» interp_down:2
s ; - - . — - - Ve W
PR I T Gellow) &reRR T ) ST T e
=% slxml_sfcar_1 & gear_state
=% shift_logic - # KICKDOWN
EE gear_state < &8 fourth -> third
Parame ter
hicle mph ehicle kph |
(yellow) Nam (yellow) J Merge Selected Parameter
& throttle % & throttle %

Parameter merge option for the
selected node

&\ MathWorks

R20Na

33
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Merge MAT-Files with Detailed XML 20l

Comparison

Merge differences in MAT-
files and compare them in
more detail

= Copy a variable from one file to
another with a single
mouse-click

= See which fields of a structure
are different

= View differences in individual
elements of an array

New Merge option

i

" |C|:||:|y this variable from the right-hand file to the left-hand ﬁIE|

Compare structure elements

) Comparison Tool - data.translations vs. data_backup.translz - |EI|1|
File Edit Comparison Debug Desktop Window Help L | n X
E BHOH30O
Field Mame + Idam.translaﬁons <1x1 struct> |da13_badmp.translaﬁons <1x1 struct> I
bg |a_b| <1x18 char> <1x18 char =

en =<1x7 char> <1x11char>

hi <1314 char> <1x14 char >

ia <1x7 char> <1x7 char >

ko <1x5 char> <1x5 char =

ru <1x10 char> <1x10 char >

sv <1x11char> <1x11char>
zh <1x4 char> <1x4 char=
- | data.matvs. data_backup.mat = || translations % | conv |

v

Compare array elements

) Comparison Tool - data_left.conv vs. data_right.o -10] x|
File Edit Comparison Debug Desktop Window Help ~ \ A X
3
N e BDA &0

data_left.conv(2,2,:) <6x1 double> data_right.conv(2,2,:) <6x1 double>
1 1

1 6 1 a
2 1] 2 a
3 1] 3 1]

i 1] i 1]

5 1] 5 1]

6 1] & o

demos vs. demos_backup = | data.mat  x | conv % |
Vi

34
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