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What is floating-point?

= Characterized by SIGN bit, MANTISSA(Fraction) and EXPONENT IEEE
754 Single Precision format (Normalized): 32 bits word size(single)

sign exponent (8 bifs} fraction (23 bits)
I Il |

olojef{1)1]{1|1]|ololol1|{ojololojojololalololojolaojojolajalolojolal = 0.15625
31 30 2322 (bit index) 0

23
value = (—1)¥"(1 + Z b_i27") x 9(e—127)

i=1

= Use of three separate fields increases both range (Exponent size) and
precision (Fraction size) of floating point numbers

Above picture from http://en.wikipedia.org/wiki/Single_precision_floating-point_format 6
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What is fixed-point?

= Characterized by single WORD with fixed RADIX Point
= Use fractional numbers without floating point
= For a fixed size, trade-off between Precision and Range

Base-10 number:

— Whole number to left of decimal

point (6) and fraction number to
right of decimal point (5)

« A l
s ~ -~
0|1 1 0 l 11010 0 | — Equvalent fixed-point number:
Whole number to left of binary
— " A gk ~ g point (110) and fraction to right of
Whole- Fractional

binary point (1000).

Number Part
Part DBmary
Resolution = %% = 0.0625

Sign Bit: Point
0=+ (“Radix™)
1=- Max. Range =
-2° to (2° — Resolution) = -8 to 7.9375
‘i— Length —p‘
a -3 2 1 0 1 2 3 a
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void differentialEq( void )
{

[* Implements a fixed point first order difference equation

int Prod;
long Accum;
static short lastVal=0:

short a=0x7eb8; // 0.99 in s16,15
short oneminusa=0x0148; // .01 in s16,1

M

short temp;

:
* QAlg inl;
temp Prod >> 15 4=

Accum = arlastval + onemlnusa*tem/

| gAlg_outl = (short)(Accum >> 15); \

astVal = gAlg_outT;

}

*/
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Fixed Point Tradeoffs

Precizion
Dynamic Range
Development Time

Product Cost
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function a= foo(b,c)
a=Db*c;

C

5 MATLAB Coder « mihdie_ S on

P¥» Define Input Types

To cormvert MATLAB to C you must define the type of each input for
every entry point function. Lasen more

To automatically define input types call mibdic el or enter a script that
Calls mihcic_dui in 1he MATLAB grompt Dedow:

=lhdlc dvi th va

Autcaehre Japat Typms

cackle(l 1)
.....
Qe val doublel » 1)
double] « 1)
[T T dochle(l « 1)

Does this code use global variables? & No Vet

double foo(double b, double c)
{

return b*c;

void foo(const double b[15],
const double c[30], double a[18])
{

intio, i1, i2;
for (i0 =0;i0 < 3;i0++) {
for (il =0;il <6; i1++) {
alio + 3*i1] = 0.0;
for (i2=0;i2 <5;i2++) {

afi0 + 3 * i1] += b[i0 + 3 *i2] * c[i2 + 5 * i1];

}
}
}
}
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[ MATLAB Coder - mihdic_dtipe

P Convert to Fixed Point

¥ Source Code

Not reached

Back

Timeout (minutes)
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!
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<
U
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SETTINGS ~ SIMULATE « DERIVE ~ CONVERT

Quick derived range analysis
S2codegen
iz_clipped] = alhdlc_dtafu_in, imit_val, gain_wal,

function [y, upper_limit, lower_liait) .

5 D1 ote Tin tegrator in MATLAE Function block

L EEEAERES

L BRI EN R KR/IME

Functicn Replacements

Variable Type Sim Min Sim Max tatic Min  Static Max \Whole N Proposed Type
4 Input
u_in dauble -1 1 1 1= numerictype(l, 16, 14)
nit_val dauble [ 0 L] o% numerictypeil, 8, ¥
gain_val double 1 ? 1 b £ numerictype(0, 8, J)
upper_lims dauble S0 500 500 500 1% numerictype(0, 16, 0)
lower_lima double 500 500 500 500 1% numericypell, 16, 0)
“
y double 13662 500 S00 S0O% numerictype(l, 16, 6)
s_dipped dauble 0 1 I -1 lI& numerictype(l, 8, 0}
al tent
u_state double -13661 50163 -502 0 B3 nurmerictype(l, 16, 6)
PRETE
postive_sat_oc.. double 1 numerictype(0, 8, J)
negetive sat o.. dauble 1 numerictype(l, 8, 0}
no_set_occurred double 0 nurnerictypel0, 8, 0}
b3 double 13652 numericype(l, 16, 6)
tprad dauble -2 numernctype(l, 16, 131
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_ Removing initialization code (Optimization pane)
] Removing termination code (Interface pane)

. Removing data support (Interface pane)
. Disabling MAT-File Logging (Interface pane)
. Conditional Input Branch Execution (Optimization pane)

=-Code Generation
Report
~Comments

- Symbols
~-Custom Code

~SIL and PIL Verification
~Code Style

Code interface
U GRT compatible call interface V Single output/update function \4‘ Terminate function required

|| Generate reusable code

&\ MathWorks:

Generate preprocessor conditionals: [Use local settings

|W‘ Suppress error status in real-time model data structure \ Combine si

Configure Model Functions J

No termination
function

/:(

f~vA=T] Tmnit1ialioe
Model initialize

funct

ion */

void optim example initialize(void)

{

}

/'x

X7

/* (no initialization

R L, S o sy
F1 e Tral ey 1TorY gene

TR T

code required)

ratead code
ratea coaqQe.

*/
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