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<) The MathWorks" MATLAB&SIMULINK

Release 2007b Release 2008a

MATLAB

Math, Statistics, and Optimization

Application Deployment -

Parallel Computing
Simulink and Stateflo®

Discrete Event Simulation

Physical Modeling
| Rapid Prototyping and HIL HW and SW

Model Verification and Validation

HDL Code Generation and Verification

Embedded Code Generation and Verification

Control Systems
Signal Processing and Communications

Image and Video Processing

Test & Measurement

Computational Biolog

Financial Modeling and Analysis

PolySpacé&' Products
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) The MathWorks® MATLAB&SIMULINK
R2008a Overview

= Available on March 1 =R

— First release of 2008 TLAB
— Updates to 87 products, including C IMULIN K n

MATLAB 7.6 and Simulink 7.1

= New capabillities for:
— Object-oriented programming

— Parallel Computing
— Verification and Validation s
— Code Generation Mﬁmﬂ-m-rmw

= Activation and License Center <\ The MathWorks-

MathWorks
Aerospace and Defence Conference '08 -
3



) The MathWorks- MATLAB&SIMULINK

R2007b and R2008a Product Highlights
MATLAB Product Family

= MATLAB

Parallel computing

Math and analysis

Application deployment

Image and video processing

MathWorks
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<) The MathWorks- MATLAB&SIMULINK
MATLAB ®

= Major enhancements to object-oriented
programming capabilities (2008a)

R2007b

MATLAB

The Language of Technical Compi

= Broad range of improvements

In the following areas: MATIAR. ™™

= Performance and large Ll oy
data set handling

= Development environment
= Language and programming
= Mathematics

= Graphics and GUI building

stered
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« '\ The MathWorks™

MATLAB&SIMULINK

Major Enhancements to Object-Oriented

Programming Capabilities

Class definition files
= Definition of properties,
methods, and events
Handle classes with
reference behavior

Events and listeners

JIT-Accelerator support

Development environment support
for the creation and use of classes

MathWorks
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classdef ANGN < handl
properties

EI'.I.d|

methods

el

function okbij=
function awgr
function okbij=



« ) The MathWorks" MATLAB&SIMULINK

Parallel Computing
R2008a Product Name Changes R2008a

Distributed Computing Toolbox™ II» Parallel Computing Toolbox™

MATLAB® Distributed MATLAB® Distributed
Computing Engine™ II- Computing Server™

New names better match the capabilities the product s now provide

MathWorks
Aerospace and Defence Conference '08 -
_



<) The MathWorks" MATLAB&SIMULINK

Writing Parallel Code

/\ R2008a

Other toolboxes:
Optimization Toolbox™
Genetic Algorithm and Direct Search Toolbox™
SystemTest™

No code changes

= parfor
jobs and tasks
distributed arrays

Trivial code changes

MATLAB® MPI (Message Passing Interface)

MathWorks
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<) The MathWorks" MATLAB&SIMULINK

Parallel Computing — New Features
R200/7b| |R2008a

Updated par f or command

= [nterleaving of parallel and serial code Introduction
Welcome to Admin Center
= New batch command to B
run MATLAB® scripts ATAS ik
= Administrative features MATLAD Clert scheduler e
. . Computing ob Manager o B
= Graphical user interface for = e
defining user configurations MATIAE Worer
= Parallel profiler Conpaing
=  Admin Center
=3
= Q >
LN -~
= Extended support for 3rd-party schedulers vy
= PBS Pro™ and TORQUE schedulers g
/

MathWorks L (
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<) The MathWorks- MATLAB&SIMULINK

Math and Analysis
Optimization R2007b| |R2008a

= |nterior-point algorithm — for solving large problems

o en it ot

.......
g

= Parallel computing options directly in: _y |
= Optimization Toolbox™ i
= Genetic Algorithm and Direct Search Toolbox™ |

= Multi-objective genetic algorithm (MOGA) for
solving problems with competing objectives

= Unified graphical-user interface for all optimization solvers

MathWorks
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<) The MathWorks" MATLAB&SIMULINK

Math and Analysis
Statistics R2008a

= New capabilities for identifying the best model
= Feature selection — Identifies variables of importance
= Partial least squares — Dimension reduction

= Cross validation — Uses simulation to statistically " " ugersung
guantify differences between models

- -

o over fitting |

4
S00 7500 T700 7800 7800 8000
P

i

4

= Quasi-random number generator
= Trade-off between simulation )
time and accuracy 1 1 7 cmarng

= Decrease run time

= |mprove accuracy

MathWorks
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<) The MathWorks® MATLAB&SIMULINK

Application Deployment
MATLAB ® Builder for Java™ 2.0 R2007b

= New features for enterprise Web deployment

= |nteractive Web figures (zoom, pan, and rotate)

= Ability to easily run on multiple servers (RMI)

Fle
<a~ & D ) [ reeicmsssomat =] © o [Gy

Let | Right | Up | Down | Rotate | zoom | Pan |

MathWorks
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<} The MathWorks" MATLAB&SIMULINK

Video Processing

R2007b

= MATLAB = Image Processing Toolbox
= Improved support for = New video viewer
AVI files
= New support for MPEG, >> | npl ay
MPEG-2, MPEG-4, WMV, S—
and other codecs i ———
- NOTE: Only on e

Windows platforms

>> T eader

MOThWOI’kS Paused RGE120x160 | 100% (20 fps) 227120 |
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» '\ The MathWorks™

MATLAB&SIMULINK

Image and Video Processing

Improvements to Graphical

= Image Processing Toolbox

= |Improved GUIs for cropping,
histograms, ...

= New ROI tools

MathWorks
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User Interfaces

R2007b

= Image Acquisition Toolbox
= |mage Acquisition Tool

Ele Tools Deskiop Window Help

4 Image Acquistion Toolbox
5@ Frewire Camera Release ¢ (deam-1)

<] F7_r16_1280x1024 {default)

| F7_vs_izs01024

| vi6_1024x768

| vis_128m080

| vis_6s0c4m0

| v1s_so0xe00

| vo_i0zexres

| va_i2800960

| vo_p40xes0

- ve_sonxen0
= (8 Genesis (airox-1)

| m_car

| MTsC_ReD

| mpaL_pce

| M_RS170 (defaul)

Click to »dd camerz Fie. .

=8 paPxitaLL (k)

o] ntsc_camera (defauit)
= 08 PCr1428 (i)

<] pulnixTMCE700 (defaul)

Hardware Browser 2 x

B Preview - o141 (01

Wiatng for START 1547:29.020
Previen Acqure

| stop preview | start Acquistion | | | |

Infarmation 2 x

ntsc_camera

Device: PCIPLI-141
Resolution: Ba0AR0
Selected Source: Channel 0
Maber of Frames ko Acqure: 1

Logging Mods: memory
Triger Type: inmedia

"
+ _>lJ

General | Device Prperties | Logaing | Triggering |

Frames Per Trigger

@ = frames

Raganof Intsrest )

-
 infinte womst| 0=l | oion B
Color Space width rr—|
Retuned CokrSpaces| b =] | | veee] o] | O™ [Regionol

Interest

Image Acqui

Ac
[

isition Parameter:
ral

Use this tab fo set up
general acouistion
parameters, such as frames.
per trigger and color space.
Settings youmake wil apply
tothe currently selected
device format in the
Hasclwan e Browser

The following sections
descrioe how to uee the:
skt on his et

¥ Frames fer Trigger

¥ Color Space

¥ Region of Interest
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) The MathWorks- MATLAB&SIMULINK

R2007b and R2008a Product Highlights
MATLAB Product Family

= MATLAB

Parallel computing

Math and analysis

Application deployment

Image and video processing

MathWorks
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- '\ The MathWorks™

R2007b and R2008a Product nghllghts

Simulink Product Family

Simulink

Stateflow

Embedded MATLAB™ functionality

Model verification and validation

Code generation and verification

New products and major updates

MathWorks
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'\ The MathWorks™

MATLAB&SIMULINK

Simulink

= New multiplatform library

R2007b

R2008a

mulink Library Browser =iolx
browser i s
O & = || |ier -] 4
Libraries Library: Simulink  Founet: “fiter*
- - - T} erospace Blocksst [ simanc @)
. I m r V I m I n - BB Communications Blockset =
T Control System Toolbox A a5z
- | Dats Acquistion Toalox vz 1
- Tl EDa, Simuator Link IN
T8 DA Simudator Link Ha Diserate Fitter Dissrete FIR Fitter
erformance
Tl Embecicied! [DE Link MU ‘ errmiicaliwens Mincimmt 7 @l
Tl Embedcied IE Link VS
T8 Fuzzy Logic Taolbox " - are
¢ s I '*'::“*l N { | }, [ e
T8 Image Acouisition Tookax AL
. n a n Ce CO I I I p O n e n — aS e 'W‘ni‘lmmemct-rmn\ Toolbox: Comm Filters Filter Designs Gaussian Filter Ideal Rectangular Multirate Filters
‘ Model Predictive Control Toolbox Library Link Pulse Filter Librany Link
- T Neural Network Toolbox:
. TE OPC Toolkuax
m O d e I I I n g 5 Feak e Windows Traet { ‘;;u;/,};;'} 'l‘g;/\ﬁ'}‘
T Real-Trme Workshop e Y e L
‘: Real-Time Workshop Embedd. Raised Cosine Raised Cosine
15 Report Generstor u Receive Filter Transmit Fitter
- RF Blockset ‘wu_ 5®|
T8 Robuist Contrel Toollaox
TR Signal Processing Blockset - o v =g ot e
T SimEvents ~ S ~ e 3
T SimFower Systems { ”*I} ’[ — } .{ — } ’[ — }
B smecaps Bandpass RF Filler  Bandstop RF Filter  HighpassRF Filter  Lowpass RF Filer  Ladder Filters
T Simulirk Cortrol Design
- T Simuiink Diesign Verifier
T8 Simuink Extras || ['stanal Processina blockset % @l
Matches for fiter' 10 biocksets @ stbsystems 69 blocks 4

MathWorks
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> '\ The MathWorks™

Simulink Library Browser

Problem

Simulink library browser was a Windows-only
feature

Browsing or searching libraries could be slow

Searching was incremental = hard to find
blocks with common names

Solution

Implement new browser using platform-
independent technology

Browse and search libraries without loading

Find ALL matches and organize search results
by blockset

Added new compact grid view option

Benefit

Library Browser now available on all Simulink
supported platforms

Improved usability as browsing libraries and
searching is much faster

Search results are easier to review and navigate

MathWorks
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MATLAB&SIMULINK

R2008a

= UK LAy Browser _fealix
[0 @& =  |Entersearch term - M
UUUUU Library: Simulink Search Rasuits'(nnne) |
E3 —— 5 i
‘806 % Simulink Library Browser M 2
" File Edit View Help aC 1
0O = Enter part q — 1= =
1Y L] Its: { )
= Search for “filter ==t
=10l

by

(et || =) Matches displayed

blockset

PP RO P DR D DD LD D o
g £333 29 8 z

Matches for fiker' 10 blocksets 8 subsystems 69 blocks

Matches for “filter”: 10 blocksets,

8 subsystems, 69 blocks




« '\ The MathWorks™

MATLAB&SIMULINK

New Simulation Modes in Simulink

Problem

= Increased simulation performance
needed as models grow in size

= Simulation acceleration and profiling
need to be core capabilities of
Simulink

= Simulink should use a second
processing core if available
Solution

= Make Simulink Accelerator product
part of Simulink

= Add additional Rapid Accelerator
mode that creates a separate
process to Simulink and
communicates with Simulink via
External mode

Benefit

= Faster simulation in Simulink using
code generation

=  Profile Simulink Models to find
bottlenecks

MathWorks

Aerospace and Defence Conference '08

R2007b

= lmaccelBashDemo - O] =
=10/ x|
File Edit Wiew | Smulakion Format  Tools  Help

0 | = g:art T ) | P = I'ID.EI I.-’-'u:u:eleratu:urj| i
T ——— op

Configuration Parameters... Chrl+E

Mormal

v Accelerator
Rapid Acceleratar
External

%' simulink Profiler Report

File Edit “iew iGo Debug Desktop  Window Help

=0l x|

- || M

Surmrmary | Function Details | Sirnulink Profiler Help | Clear Highlighted Blocks

Simulink Profile Report: Summary

Report generated 27-May-2007 14:08: 25

Total recorded time: 131 =
Murnber of Block Methods: 13
Mumber of Internal Methods: 9
| MNumber of Nonvirtual Subsystern Methods: 4
Clock precision: 0.00000004 s
Clock Speed: 2433 Mhz

Function List

| »

Time Calls

Narne

Self time

Timne/call MATLAE Web

Location [must use

Broweser to wiew]

|£n |1.31250000 |100.0% |_1|1.31250000000 |0.00000000 00% |ﬂ

ModelInitialize |126662600 | G6.4% |_1|1.25552500000 |1.26882500 (86 4% |vop



« '\ The MathWorks™

MATLAB&SIMULINK

Model Reference Normal Mode

Problem

= Model reference can have slow
turnaround time
* Required code to be generated

= Many analysis and debugging
tools did not work with referenced
models
Solution
= Reference model in normal mode
*= no code generation needed

Benefit

7o *

File Edt Wiew Simulation Format Tools Help

=181

R2007b

D& f=R (&4 r mfoo  [vomd - |

File Edit Wie
- 4 sfcar \
(==
sf_car
N Z]
Model

Uzer Inp Ready

=10 x|

& <) wehicle mph (yellow) & H

‘Hrak

==
Thrattle double |

Doubte-click to
open the GUI
et oatont o

A el

SHS|im@ e+ BE) | wel BRAO| B

wEBE L L L AER >

=10l x|

= Much faster turnaround when
creating/changing referenced o)
model VB S e
_ s
= Many tools now work in referenced { i,
model =
= Stateflow animation :
= Scopes N
=  Model coverage —
=  Linearization fpees < ot
n Debugging... .................................................. .
MOThWOI’kS \ReadvﬂiEDJ -
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) The MathWorks MATLAB&SIMULINK

Stateflow ®

R2007b| |R2008a

une
View Viewpoints [Mavigation Rendering  Simulation Remrdmg Help

= Asynchronous modelling e P L
= Enhanced language constructs

= Continuous-time with zero crossing
support

{chart} sf_launch.
w  Simulation  Tool elp
EEHS i mE =108 3 .
Q ............................................................................................ Ab é"-_ r—l
gic 1"..-

¢p BEEEYS> @ ¢ f

t> lanomaly
ACA :
lanamily entry.mode= | § %

 (abortComplete
%, £ A : | en: abort=ABORT_COMPLETE,

MOthworkS .............................................
Aerospace and Defence Conference '08 L o




« '\ The MathWorks™

MATLAB&SIMULINK

Asynchronous modelling

Problem

= Asynchronous modelling in Stateflow
required overhead through the use of
local event broadcasting or extra
transitions

Solution

= Provide super step semantics within
Chart Options

Benefit

= Take all state transitions that evaluate
t r ue in each simulation time step

v Enable Super Step Semantics

R2007b

Maximum Iterations in each Super Step: |10

Behavior after too many iterations:

<) stateflow (chart) sf_superstep /Wit - |EI|1|
File Edit “iew Simulation Tools Add  Help £

ACEIREL LI E T |

l{x=1:}
A
{en:y:t J

Throw Error j

Proceed _
Throw Error |

With super step
enabled, logic
transitions from

= No overhead necessary 5 AtoBtoCin
= Cleaner code for asynchronous models en:y =2; one time step
= Easy to switch back and forth from
synchronous to asynchronous J;[ —
modelling
C
en:y=3;
MathWorks L B
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<) The MathWorks" MATLAB&SIMULINK

Enhanced Language Constructs
R200/7b| |R2008a

J Stateflow (chart) sf_frame_sync_controller /Frame Sync Controller * |g|1|

= Embedded MATLAB functions, Zgs - - + 2 2:>» - sea
graphical functions, and truth ! ]
tables can now have multiple 7
OUtpUtS gﬂfrAbs:: [y1,y2] = correlate(u) >

look_for_sync

[cor, corrAbs] = carrelate(l1Q);

= Absolute-time temporal logic

= Complex data support for
Inputs, outputs, locals,
parameters and functions

[corrAbs > 50]

&b BEEE (e [®

eM
y = get_carrier_phase(u)

= New temporalCount operator
counts occurrences of events

MathWorks —
Aerospace and Defence Conference '08 -
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< '\ The MathWorks™

MATLAB&SIMULINK

Enhanced Continuous Time Support

Problem

= |t was not possible to use Stateflow to
model logic coupled with
instantaneous changes in dynamics
(e.g., a clutch)

Solution

= Enhance the continuous-time support
of Stateflow to include detection of
zero-crossings for continuous
variables

= Add semantics for defining simple
plant models directly within Stateflow

Benefit

= Use Stateflow to define mode logic for
continuous systems

MathWorks
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R2007b

~=lolx]|

=
DEESE ¢

Farmi
‘E‘@%?quﬂ} 0 HNormal I Ee Bl BEE e

Building a Clutch Lock-Up Model
Using Stateflow and Simulink

imuason elp
Bné\x-ﬁw»ﬁrmm» I

el BE N0 B

{w = we}

¢ BEEEE e @)

%‘ Slipping \

[Slipping. de

tectlpckup()] [d etectSlipQ]
{wie 0= w; wv 0=}

Lkd

i getLockedTorque();

function T = getSlipTorque

\(T%(rm - wert{be-Hby)) o (ho-H) +htwe; )

function T= getlockedTorue

\q%\ﬂm—(\v*ber le™bv)™w)i(v+He); }

function break = detectSlip

\htre)ak = abs(getLockedTomua() = Timaxs; }

=
=
= s
2
2




<) The MathWorks- MATLAB&SIMULINK
Embedded MATLAB ™ Functionality

R2007b| |R2008a

= Support in M-Lint Code

Analyzer MATLAB® Simulink®
+ Algorithm development mbedded ‘ mbedded ° CIEEHEIGmE
= Generate code from e W

MATLAB® command line
= |nclude M-files in your

MathWorks Code Generation Products

Lo
Embedded MATLAB ——
functions
MathWorks

Aerospace and Defence Conference '08 -
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<) The MathWorks- MATLAB&SIMULINK
M-Lint Supports Embedded MATLAB

R2008a

.' Editor - C:' Work miyemimiint.m 145 = x|
PrOblem FiieEcIi_E Text 0 Cell TDlS “Debig - Desktop 'i.l'l.-'induli'; Help ;TI%:I
NCHE|4sRB29 6|89 |k *0xF
. HOW-dO IknowmyMATLAB Bl -fo +|+fr x |2 2|0,
function is compatible with | P =
the Embedded MATLAB - monax |
Su bset? 5: ;::?iur i'i 1:?:“|.Line 3¢ GLOBAL is not permitted in an EML pru:u;jr;\rE';.l
Solution N 1
= Use M-Lint code analyzer to oo [ Cxewe =
check your Embedded o ermes - Lasters; o
MATLAB functions Bl | e Genions o mee
Benefit | -
= Improved workflow in e | .
bringing MATLAB to C e EeT i,

MathWorks
Aerospace and Defence Conference '08 -
26



<} The MathWorks" MATLAB&SIMULINK
Embedded MATLAB Command-Line Code

Generation R2007b

Problem BTEY

Fik Gt - Debugy Ditibuted Deskiop Wisdow P

= How can | generate C code R N

from standalone Embedded [ e

MATLAB code? IR EXICT o = b
Soluion N '
= Use the new function in Real- |s- "7 -.

Time Workshop®: R

= eni c from the MATLAB >> emle ~repore wytun |
command-line g

Benefit
= Simplified command-line et —=

workflow |
MathWorks

Aerospace and Defence Conference '08 -
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MATLAB&SIMULINK

Embedded MATLAB Compiles M-Files

Problem

= How can | incorporate M-files
Into my simulation and still
generate code?

Solution

= Embedded MATLAB now
compiles M-files that are on your
MATLAB path

Benefit

= Sharing of algorithms between
blocks without copy-paste eases
maintainability

= Simpler workflow
MathWorks

Aerospace and Defence Conference '08

E!myemll
File Edit ‘iew Simulation Format  Tools Help

R2007b

=loix|

—Iof x|

Edit Text Debug Tools Window » w

DIEES| b=

R

IR LERILEE

function ¥ = fenlisig,u) u
sig == 1

7 =|myfunciu)
lse

¥ = sinfu);

[
u
-10
E
Constantl  MAT
[

azdu  [1nnes
E!myemlz E’

File Edit Wiew Simulation  Formab  Tools  H

end

ﬂM

Ej Embedded MATLAB Editor 1Ol x|

O |D (=] §| o 2 File Edit Text Debug Tools » A X
DS HE|sB@e »O-]

O

1 funct
3 -

ion ¥ = fonl (u)
7 =|myfunc (u) ;

U !
Const,

m
MMMMM

4 | |
Re [100% odeds
| Ready | y
ol

File Edit ‘iew Debug Distributed Desktop ‘Window Heks

D% d 28 9 ' e (S | @ _|):'I,W0rk'l,ExamplE v| _‘

Shortcuts | 2] How ko Add (2] What's New (2] cc 2] savepath

ry © Editor - D¢ Work ' Examples '\ myfuncan + [0 2 X
-|[IOSH|%pl-[c =] 2[0=]rx
&l Files 5 SHeml -
=) myemll. mdl 2 function y = myfunciu)
%] myeml2 mdl 3 - if w8
myfunc. m 4 — ¥-= #@iniu) i
F= elae
g = = 08;
[ MMz = end
‘ Starl:|




'\ The MathWorks™

MATLAB&SIMULINK

Model Verification an

= Modelling standards
checks

= Automatic test vector
generation and property
proving

MathWorks
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d Validation

R2007b| |R2008a

Model Advisor — w:releases' R2008a'slprjimodeladvisor' fuelsys__autosar'report_ S4html =101 x|
-
Report name: Model Advisor - IEC 61508 Checks =
Simulink version: 7.1 Madel version: 1.193
System: fuelsys_auosar Current run: 20-Mar-2008 15:33:24
Run Summary
Pass Fail Warning Not Run Total
@5 Qo &g ] 3
IEC 61508 Checks
—IDisplay model metrics and complexity
Mot Run =
@ Check for unconnected ohjects
Idertify unconnected lines, input ports, and output ports in the model
(Mote that pots connected to groundfterminator blocks pass this check)
References to standards and guidelines:
® |EC B1508-3, Table A3 (3) Language subset'
There are no unconnected lines, input ports, and output pors in this model.
Passed
Dcheck for fully defined interface
Identify root model Inport blocks that do not fully define their attributes
References to standards and guidelines
= |EC 61508-3, Table 5.9 (5) Fully defined interface’
There are no root-level Inport blocks have undefined attributes in this maodel
Passed e
Dane

AS



<) The MathWorks- MATLAB&SIMULINK

™

Simulink ® Verification and Validation

R2008a

Problem

= Customers want support for:
= Safety-critical development using

DO-178B or IEC 61508 Task Hierarchy: mdb 0110w
* MAAB modelling Style Guidelines. = i MEEIEED
: +-[C SEimulink
SO|UtIOn ’ir"lEIREEﬂ Time Waorkshop Embedded Coder
. i--lE|S|rm,|I|r'||< Verification and Yalidation
= DO-178B checks added Iin +Modeling Standards
. - =D0-178B Checks
R2007b | -F9IEC 61508 Checks
+--E|MathW0rks Automotive Advisory Board Checks
= |[EC 61508 checks in R2008a Ly o rements Consistency

= MathWorks Automotive Advisory
Board checks in R2006Db
8 more in R2008a)

MathWorks
Aerospace and Defence Conference '08 -
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<} The MathWorks" MATLAB&SIMULINK

Simulink ® Design Verifier™

Generate tests and prove model properties using for mal methods

= Automatically generate tests
for models

= Prove functional
requirements

= Meet coverage goals My {7 S
= Supports Simulink, Stateflow - |
and Embedded MATLAB TEEE— -
functions (o —
MathWorks - — 4
Aerospace and Defence Conference '08 e 4



" The MathWorks™

MATLAB&SIMULINK

Code Generation and Verification

= Bi-directional traceability
between model and code

= PolySpace

= Floating-point to fixed-
point automated
conversion

MathWorks
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<) The MathWorks- MATLAB&SIMULINK

Bidirectional Traceability Between

R2008a

Model and Code R2007b

Problem —

Heb

T/EE .

= No automated way to trace Simulink blocks, a1
Stateflow chart and Embedded MATLAB
functions to generated code

Solution

= Generate comments that automatically link

i 4 BEEENrle)

Simulink blocks, Stateflow objects and

Embedded MATLAB functions to the
generated code

= Allow model-to-code and code-to-model

bidirectional navigation

Benefit

= Bidirectional traceability helps code reviews,
code verification, and software certification

{Action Table

Description

Action

MathWorks

Aerospace and Defence Conference '08



<} The MathWorks" MATLAB&SIMULINK

PolySpace™ Code Verification

Detect run-time errors and prove code correctness

R2007b

. . . gratic woid Pointer Arichmetic ()
= Designed-in quality { N
int tab[l00]:
= Prove the absence of errors tnt 4 Sp = Tabe
= Increase the confidence in the code SURTL o G £ 00N Sk )
= Measure — improve — control code =5
correctness if{get bus status{} » 0)
{
[ | Usage fE{get 0il pressure(}) > B
. ‘p o= 5; /% Dut of bounds L
= Simple coloured source code —
= No compilation, no execution, no test cases }
= FOI’ C/C++/Ada i = random int():
if [random inti)) (beif = 10
= Process S—
. I [B€1l e =100
= Early in the development cycle {p=p - i
. p =5 % Bafe pollteEr access v/
= Generated & hand-written code y
}
MathWorks

Aerospace and Defence Conference '08 -
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« ) The MathWorks" MATLAB&SIMULINK

Floating-Point to Fixed-Point Automated
Conversion R2008a

& Fixed Point Advisor - ixpdemo_fpa/Controller System

PrObIem File Edit Run View Help -

Task Hierarchy: fxpdemo_fpa/Controller System -1.6. Verify hardware selection

= Obtain an initial floating-point to e 1 reropn B N R
. . . . i @ 1.1. Verify model simulation seftings = .
fixed-point conversion with least L 812 M rmppored ks Run Thi Tack

@ +1.3. Verify update diagram status

effo rt i@ *~1.4, Set up signal logging Result: ) Foiled
Q ~1.5. Create simulation reference data
The model Configuration Peremeters > Herdware Implementation >
48 1.6. Verify hardware selection o
SO I utl 0 n ! c_:l 7. Verffy Fixed-Point Conversion Guidelines Device parametars are not specified. Click the hyperfink and specify

; 1 Hardware Implementation Device vendor and Device type.
_J1.7.1. Check model configuration data velidiy diagnostic param

__I172 Implement logic signals as Boolean data

= Fixed-Point Advisor helps to: P thorishnnd oo

=-if§i2. Prepare for Data Typing and Scaling Configuration Parameters Settings
--_]"2.1, Remove output data type inheritance Settings [Current Recommended
] -_1"2.2. Relax input data type settings Hardware 'St:ecwﬁl} the hardware
Set m Odel param ete rS -_J]2.3. Veerify Stateflow charts have strong data typing with Simulink Implementation Device |charactenistics
-[_]2.4. Specify block minimum and maximum values settings
= Set block parameters =13, Perform Dota Typing and Scaling

~_13.1. Propase scaling for Inport blocks

= Perform fixed-point conversion e e
--_13.4. Resolve scaling conflicts
= Validate conversion using floating e et st AR
pOI nt reSUItS -~ 1"3.7. Check for numerical errors

—173.8. Analyze logged signals
=-ifji4. Prepare for Code Generation

= Prepare for code generation .1, Dissie sgna loggig

- _1"4.2. Identify blocks that generate expensive saturation and round

-+ _]74.3, Identify questionable fived-point operations
| #] Help Apply |

=  Complement Fixed-Point Tool, which
optimizes fixed-point scaling

-
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<) The MathWorks- MATLAB&SIMULINK

New Products and Major Updates

New Since R2007b » Embedded IDE Link™ MU
(Web release) L (for Green Hills® MULTI®)
- EDA Simulator Link™ DS
New in R2008a II» (for Synopsys® Discovery™

New since R2008a
[l IMEI e TM
(web release) » SimElectronics

R2007k | Aerospace Toolbox 2
Aerospace Blockset™ 3
Communications Toolbox™ 4

_ Simscape™ 2
Major Updates ||» SystemTest™ 2

Communications Blockset 4
R2008a| £ hedded IDE Link™ VS 2
(for Analog Devices™ VisualDSP++®)
MathWorks Target Support Package™ TC2 3
Aerospace and Defence Conference 08 (for TI's C2000™ DSP)




) The MathWorks® MATLAB&SIMULINK
R2008a Overview

= Available on March 1 =R

— First release of 2008 TLAB
— Updates to 87 products, including C IMULIN K n

MATLAB 7.6 and Simulink 7.1

= New capabillities for:
— Object-oriented programming

— Parallel Computing
— Verification and Validation s
— Code Generation Mﬁmﬂ-m-rmw

= Activation and License Center <\ The MathWorks-
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