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) The MathWorks MATLAB&SIMULINK
Fixed-Point Code Generation for Word

Sizes up to 128 Bits

Challenge

= Code cannot be generated beyond
32 bits for accelerated simulation
modes or embedded deployment. | 0.003027783006184103

bz

= Simulink simulates up to 128 bits. y
e 00032927 753006164103 =
Solution

b3

| ! 0.001300251002054704 =findi _Enl

b1

=fix32 _Enl0

=fix32 _Enl0

= Generate code for all word lengths | 0.00130825100205470

that simulation supports ba
= Use multiword when necessary ong: Lo
Benefit
= Accelerates simulations for MOre  [ois 7 ron towncaseTomom: V4
applications rtb_DownCasETaHem = [int16 T} {({((RAENINYE|5108 * DVork.UD3 DSTATE) +
] 2097152L) + (int40_T) (-17726 * DWork.UDZ DSTATE)) + [int40 T) (20724 *
= Leverages large word sizes on DVork.UDL DSTATE)) »> 13]; .

DSP chips and microprocessors,
including 40+ bit accumulators

= Expands production code usage
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Embedded MATLAB for Word Sizes up to

128 Bits

Challenge

= Embedded MATLAB was limited to
32 hits.

Solution

= Embedded MATLAB now supports
up to 128 bits.

Benefit

= Supports generating efficient code
for targets with nonstandard and
larger word sizes

= Allows Embedded MATLAB
Function block to work with large
fixed-point signals

function y = example 33plus a
F#eml '
- ul fii{Z2~34,1,45,7);

fi(2~34,1,45,7);
- v o= ul+tud;

- uz

tn = L RO

Example multiword code generation for
33+ bits on a Win32 platform

eml rll = eml T6;
if (impl sMultiWordLt (&eml r5.chunks[0U], 2, &eml r7.
] 2) && impl sMultiWordGe (&eml rld.chunks[0U], 2,

chunks [0U], 2) && impl st
geml rll.chunks[0U], :

%'.
[
"

_ ml_Ilz,
} else {

eml rl3 = eml_ro;

eml rl4 = eml ré6;

eml rls = eml x0;

eml rlé = eml ré&;

eml rl7 = eml r4;

eml rlg§ = eml_ ré&;

if(impl sMultiWordGe (&eml rl3.chunk=z[0U], 2, &eml rl4.chunk=z[0UT], 2) && i
chunks[0U], 2) && impl sMultiWordLe (seml rl7.chunks[0U], 2, &eml ril8.

P g

eml r4 = eml rl9;
}

}
eml r20 = eml r4;
impl sMultiWordZsMultiWord (&seml r20.chunks[0U], 2,
eml r22 = eml r2l;
impl sMultiWordShl (&eml r22
eml r24 = eml r23;

geml_ r2l.chunks[0T], 3):

.chunks[0U], 3, 18, &eml rZ3.chunks[0T], 3):
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Fixed-Point Advisor Enhancements

C h al | e n g e @ Fixed-Point Advisor - ixpdemo_fpa/Controller System o =]

File Edit Run View Help

Task Hierarchy: fxpdemo_fpa/Controller System 1.6. Verify hardware selection
= End users need better é-@F\xed-antAdvisnr - Analysi
L‘;ZI--[E->>> 1. Prepare Model for Conversion

. age Verify target hardware setting.
documentation and usability. @1 ety e aion g

- @13, Verify update diagram status

SO I u ti O n - ~1.4. Set up signal logging Result: (@ Feiled

~@ ~1.5. Create simulation reference data Failed
The model Configuration Parameters = Hardware Implementation =

- . 1.6. Verify hardware selection ‘ ! )
n S u p po rt th e fo I I OWI n g : 41621.7. Verify Fixed-roint Convarsion Guidelines Device parameters are not specified. Click the hyperlink and specify

Hardware Implementation Device vendor and Device type.

11.7.1. Check model configuration data validity diagnostic param

n Context_sensitive help _11.7.2. Implement logic signals as Boolean data

“+[Z]"1.7.3. Check for proper bus usage

. . E-Gpa2. Prepare for Data Typing and Scaling Configuration Parameters Settings
L] Res u Its d escrl ptl O n _1~2.1. Remove output data type inheritance Settings (Current Recommended
. ~|_1"2.2. Relax input data type settings Hardware Generic- Specify the hardware
Implementation Device (= Unspecified characteristics
= T bl f m g 2.3, Verify Stateflow charts have strong data typing with Simulink -
a e Or attl n -[_12.4. Specify block minimum and maximum values ’Mﬁ (assume 32-bit
-3 3. Perform Data Typing and Scaling Generic)

= PreserVIng basellne ~_13.1. Propose scaling for Inport blocks
-[_]3.2. Propose scaling for Constant blocks

acrOSS ru nS __13.3. Propose scaling for blocks

~[__13.4. Resolve scaling conflicts

1 1 H ~[1"3.5. Summarize data types
- Llnkage to leed-POInt TOOI _I3.6. Propose scaling for parameters
~[_1"3.7. Check for numerical errors

B e n ef i t -_1~3.8. Analyze logged signals

B4, Prepare for Code Generation
~_]"~4.1. Disable signal logging

L TOOl iS eaS i er to use . ~__]~4.2. Identify blocks that generate expensive saturation and round

- _]"~4.3. Identify questionable fixed-point operations

= Information is more 1 o i -
accessible.
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Code Optimized to Eliminate Unnecessary

Saturations

Challenge

= Saturation logic sometimes
contained superfluous code.
Solution

= Remove unnecessary
saturation code by
performing data range
analysis

Benefit

= Reduces RAM and ROM
consumption

= Improves execution speed

uint 16
COr
In1
P+ uirt 16
e -
Addd
uint 16 Saturation: on
intm as" uint1E — Lint 16 D
Canstant u " ,
addz Ot
Saturation: on
uinitd
Cz2 g
In2
R2008a R2008b

uint32_T tmp;
uintle T tmp_O;
tmp = (UInt32_T)Ul + 65535U;
if (tmp > 65535U)

tmp_0 = MAX_uintl
} else {

tmp_ 0 = (UuIntl6_T)tmp;
}

Y1 = MAX_uintl6_T;

For this case,
conditions are
always true!

it (tmp > 65535U
tmp_0 = MAX uintl6 T;
} else {
tmp_ 0 = (UuIntl6_T)tmp;
¥
Y1 = tmp_O;
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