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Derived Minimum and Maximum Ranges 2011
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Derived Word Lengths 2011

Automatically derive word lengths to
avoid model and code overflow

= Propose word lengths using fixed

B e e Y s e T e S i

fraction lengths and hardware Current aystem: quick em!
. . Details
Informatlon DT | Propose word lengths
— Such as integer word sizes (Settings
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} @ Propose word lengths for specified fraction lengths

data types when computed ideal |
Word Iength |S grea‘ter than the } DRefauh.: d;xtatt-ypie o-f ill floating point signals:
long type supported by hardware § -

= Fully integrated into the Fixed-
Point Advisor and Fixed-Point Ll st s o e miman 090 [0 oo )
Tool workflows

Propose using infermation from design min/max and:

®| Derived minfmax ®| Simulation min/max
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Multiple Runs Support in Fixed-Point Tool 2011
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—Data collection /

Store results in run: [CantrollerDbIRun

Simulate model and store results

[ ] Merge instrumentation results from multiple simulations




Customized Shortcuts In Fixed-Point Tool

Easily change data type override,
instrumentation, and run settings

using shortcuts

= Helpful when settings change

frequently

= Shortcuts saved with model

Model Hierarchy

demo feedback
o Controller
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Shortcut Editor initialized

odel Hierarchy | Contents of: fxpdemo_feedback (mmao)

| Current System: fxpdemo_feedback

B[] fxpdemo feedback . -
'] Controller Column View: | Simulation View ~| Show Details

Prepare for conversion using the Fixed-Point Advisor

|Name| |5\mDT| SpeciﬂedDTlS\mMin | SimMaxlDesignM\

Shortcuts
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Override with Floating-point (double)

Override with Fixed-point

Override with Floating-point (single)

Add/Edit shortcuts
P 2

4

~ Configure shortcuts

Name of shortcut: | <Create new..> ‘v]

(%] Allow modification of fixed-point instrumentation settings
%] Allow modification of data type override settings

] Allow modification of run name

Capture system settings

Settings for selected system

Fixed-point instrumentation mode

[Mlmmums‘ maximums and overflows ‘v]

Data type override

Use local settings |-

~Manage shortcuts

Shortcuts Order of shortcut buttons

InstrumentationOff

Floating-point (double)

Fixed-point
Floating-point (single)
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Fixed-Point Tool Integration with 2011
Fixed-Point Advisor

Convert floating-point models
to fixed point using
Integrated workflow
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[ 2.6. Verify hardware selection

(-] 2.7. specify block minimum and maximum values = ] Show details elected result
] 3. Return to the Fixed-Point Tool to perform data typing and scaling 9
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Improved Fixed-Point Saturating Cast 2011
. . intla Fﬁw
Reduce single saturation T T e on [ e
branches te
= |mproved removal of low-side
branch R2011a
= Common situation with integer int32 T tmp;
math tmp =_oss_U.In7 + -32640;

if (tmp <= -32768) {
tmp = -32768;

}

R2011b
oss _Y.Outl = (intl6é T) (oss _U.Inl + -32640);
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Excessive Shift Optimization 2011
Avoid multiplication helpers »
for large shift cases —
” =
a\@ Y Outl
= For shift left or right in all In2 ©
rounding modes Product
= Can occur when instantiating
library subsystems with fixed- R2011a
point types Y1 =
mul u32 u32 u32 sr64(Ul, U2);
R2011b

Yl = 0U;
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Multiplication for Net Slope Correction
In Mixed Cast Operations

Option to avoid floating-point
division for slope correction

a - Conwver e 1 i
double sfixB_53

= When converting from floating Constant o Cutt
point to fixed point, correcting RS

net slope using division
iImproves precision.
= Using floating-point
multlpllcatlon Of the reCIprocaI +El:rilic‘:1%:p\ement xUseﬂuating—pomtmu\tiplicat\on‘t:ihandlenetslcpecorrectians
. . ™ UseFloatMulNetSlope 3
improves code efficiency for e
SOME Processors. /* UseFloatMulNetSlope = ‘off’ */

= Optimization is selectable to tmp = mdl_P.Constant_Value / 3.0;
evaluate tradeoffs.

Sirmulation and code generation

[%] Block reduction [ Conditional input branch executio

0
"™ | &/ implement logic signals as Boolean data (vs. double)  Application lifespan (days)

[] Use integer division to hindle net slopes that are reciprocals of integers

-~Model Referencing Code generation

[* UseFloatMulNetSlope = ‘on’ */
tmp = mdl_P.Constant_Value * 0.33333333333333331;
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Remove Use of LDEXP for Mixed Casts 2011

More efficient mixed cast
operations

= Use multiplication by power
of two instead of 1dexp

function
= May improve range analysis
of code and facilitate
verification
= More readable generated
code
— No efficiency disadvantage

doubile sfix16_En2

3 p—_——l Convert
it

Constant Cast

R2011b

[* DataTypeConversion: ‘<Root>/Cast’ incorporates:
* Constant: ‘<Root>/Constant’

*/

tmp = cast_P.Constant_Value * 4.0;

R2011a

[* DataTypeConversion: ‘<Root>/Cast’ incorporates:
* Constant: ‘<Root>/Constant’

*/

tmp = ldexp(cast_P.Constant_Value, 2);
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