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Agenda

= Complex support

= Multi-output graphical functions

= Absolute time temporal logic

= Temporal count operator

= Bidirectional traceability between model and generated code
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Complex Data Support in Stateflow

Complex support in Embedded MATLAB functions

Challenge
- Signal processing designers typically work s ==
with complex data. TEEE Tl R L T
. ]
Solution
!I loak_for_sync l J
- Stateflow now supports complex data for B o T conehtet)
inputs, outputs, locals, parameters, and — Pt
functions (graphical, Embedded MATLAB — con= corelate(Q), [
' ! cartdbs = myabs(cord; _
and truth table). y = i)
)
- Stateflow also supports a minimal set of I — ;
operations of complex variables directly on {fame = )
the states and transitions: - frame_aut S
- + - * == 1= = B0%
’ ’ . ’ T . ’ . v [after(220 tick)]
- Accessing real and imaginary parts of complex '
Va“able ge?_payload
- Constructing a complex variable from real and ohasor = get_carter_phase(con) o _
imaginary pal’tS Ez:me[mz 12 * phasar; y = get_carrier_phase(u)
Beneﬁt frame[terfral()ount(tick)] =10 * phasar,
- Use Embedded MATLAB functions in il / N
Stateflow to design signal processing [Ready /
applications that require mode switching /

and complex data support Basic arithmetic support for complex data

>>st frame_sync_controller R 2008(]-
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Multi-Output Functions

Challenge
= Users who create functions in
Stateflow need to define multiple ZEE|wEEs 2 28 )« weH REAO B
output variables for their functions. { e
: ® o . -
SO I Utl on ﬂ Eg;:gﬂ ; Loaor((zLL:));, function [y1,y2] = foo(u)
. bz [yy5,yy6] = foott(uu); =u;y2 = 2%
- Stateflow now supports functions } WZ% yes
(graphical, Embedded MATLAB, and
truth table) that can have multiple
output data. The calling syntax is rene L.
identical to the syntax used in 2 gy = ol y1,y2] = bart)
MATLAB: N
~ [x,y] = my_sort(u) . B
Benefit

= No need to define multiple functions
when only multiple outputs are
required

= Increased efficiency of the generated
code
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Absolute Time Temporal Logic

Challenge

Many applications, especially in
automotive vehicle electronics,
require specifying timing logic
(timeouts, alarms, and so forth) using
absolute time units.

Solution

New keyword “sec” for temporal
operators provides support for
“absolute time temporal logic
constructs” in transition conditions.
For example:

- after(3.5,sec)
- before(x,sec)
- at(K,sec)

Benefit

No overhead in setting up input
events from Simulink

Makes design easier to read

=101
BEHS| iR 93 BEr I = |HeE BERAO B
Heater l ]
)
o function
ﬁl entry. tum_boller{OFE TS elIHOEE]
ﬁ Flash '*
AR e
function
flash_LED()
fter(40 sec)
fter(20 after{40,5ec
after(20,5ec¢) ‘ [oldi]
A [Heater Onwarmi)] function
100% b = cald
h 4 !
on
2
] 13
|Ready

>>sTt _boiler

R2008cjN



_' The MathWorks MATLAB&SIMULINK

Temporal Count Operator

GHS BB 0T 2E ) HeE REAO B
Challenge 5
. . b
= Implementing counters in states (e.q., % [eliy! = my,_counter})
count how many times a chart wakes i i o o P
up while in a state) can be difficult to etz micouner]
set up and requires overhead. = .-
[Ready
Solution Upon exiting A and B, y1 and y2 get the number of “ticks”
for which the states A and B were active. Explicit definition of
= New temporal Count() operator counters was required before R2008a.
implicitly maintains state counters: s st IR

HBE|rme do3 (20 1 = | g@BRmd =

W

- X = temporalcount(tick) tells you
how many times the chart woke up since

the current state was entered. l [e1] _
{ y1 = temporalCount{tick);}

| B
L [c2]
(tick);}

{ y2 = temporalCount :

e

Benefit

= Less overhead in setting up and
debugging state counters

[l

-

1 ¢ BEEEBEHTeE

= Makes design easier to read
In R20084a, there is no need to define and maintain explicit counters.

>>st frame sync _controller R 20 OSQ“
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Stateflow and Embedded MATLAB Code
Traceability (with Real-Time Workshop Embedded Coder)

J Stateflow (subchart) sf_boiler/Bang-Bang Controller.Heater.On
File Edit View Simulation Tools Add Help
EHE fmales q|[D8 )y s e BRAO| 8

(Sr: turn_boiler{ON) @ \ ’J

du: flash_LEDY{)

\z HIGH [warm{)] [NORM [Heater.On.warm()] '
Srnart
-

Copy
Faizie

Challenge

= |t was difficult to trace the specific
code that gets generated from each
part of a Stateflow chart and vice
versa.

¢ BEBEEE e B

Solution

= Bidirectional code traceability is now
supported (support for Simulink in
R2007b).

Benefit

= Know exactly what code is generated
for each Stateflow object and vice
versa

= Navigate easily from chart to code
and back

Back arm() ‘
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