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Writing Functions

ME430 Mechatronics

Panel 2

Writing Functions

passing parameters

return types
prototypes
Whiting a function together for addTwoNumbers

Writing a funciton by yourself for integerExp
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Panel 3

Writing Function

Passing parameters to a function

f‘.!‘.’.‘.‘.‘:‘.’.‘.‘.“.‘.“.’.‘.‘.‘.‘.“.‘.’?‘.‘.“.‘.".?9::‘:?9:?:???::‘.‘?.‘9:?:‘.‘.‘?::‘::‘.‘?:::‘.‘?.‘:?.‘.‘.9:‘.!‘.‘.?:::‘.?:?:?‘.‘.?:???::‘!9“::‘!?“:?::‘.‘??::‘.‘?.“‘:

* Additional Helper functions
::xz::z::zxz%x:szzﬂzzr9*2#%:33:7;:::‘.szzﬂszrxzz-zwzsxrexz*ss??zzsxzﬂs!’
l;'zzxxzxxzxszﬂrxzz&xztxzwﬁzw&xzxxzx:zxzzxxzzx:zxxzxwzwszzxxzwxzﬂrxzxs
* Function: vold sawmple (void)

* Input Variables:
* Qutput return:

* QOverview: You change this template of a function if needed
.‘:::‘.X:‘.‘.‘.‘:‘.‘::‘.‘.“.‘:‘:?X‘:?k‘.’.?9.“.‘:‘.',?‘.‘:.‘.‘?*‘.‘.‘.‘.‘3‘.‘.‘?.‘.‘::‘.‘.‘.‘.'?:‘.‘.‘.‘.‘9::‘.‘.1:2‘.‘:‘.‘:‘."‘.‘.“.‘:?1“.‘:‘.!?*‘.!?“::‘:‘.‘.‘?‘.‘:‘.‘.‘.‘.‘.‘:_/
void sampleFunctioni() {

// Some function that does a specific task

3
Panel 4
Passing parameters to a function
void sampleFunction(int a) |
a = 55;
void sampleFunction(char a) |
a = 55;
|
4
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Panel 5

Note: Global variables defined

Passing parameters to a function outside of any function don't
actually need to be passed.

They are visible everywhere,

void sampleFunction(int a) |

— GG«
a = 297

void sampleFunction(char a) |

a = 5b;

Usually you use the variable to control other things
void sampleFunctionichar b)
int y:
y = 5%b;

// Do stuff with y or b within function

Panel 6

Return types from a function

int sampleFunction() {
int vy
Yy = 22;

return y;

char sampleFunction() |
char v;

v 22;

return vy:

6
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Return types from a function

Can only return 1 variable!
long float sampleFunction() |

char v:
float £f;
Vo= 22;
f 1.25;

return vy, £f:

Panel 8

Example: rand() was a function that returned a value

File Name:

Return Value:

rand

Function: Generate a pseudo-random integer.

Include: stdlib.h

Prototype: int rand( void );

Remarks: Calls to this function return pseudo-random integer values in the range

[0,32767]. To use this function effectively, you must seed the random
number generator using the srand () function. This function will
always return the same sequence of integers when identical seed
values are used.

A psuedo-random integer value.

rand.asm

Writing Function
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Just cause a function has a return value, you're not required to store it

printf

Function: Formatted string output to stdout.

Include: stdio.h

Prototype: int printf (const rom char *fmt, ...);

Remarks: The printf function formats output, passing the characters to

stdout via the putc function. The format string is processed as
described for the fprint £ function.

Return Value: printf returns EOF if an error occurs, otherwise returns the number of
characters output.

Filename: printf.c

Code Example: #include <stdio.h>
void main (woid)
{

/* will output via stdout (_H_USART by default) */
printf ("Hello, World!\n");

}

Panel 10

Function prototypes

.,"ﬁt LOCEIJ. Functiun PIUEDCYDES '8#ﬁ'.HM‘:?r'k?t#ﬁ'#'&ﬁ:#*ﬁ#ﬁ*wﬁﬂ##st*x#ﬁt#ﬁ:ﬂj
void sampleFunction(void):

.,ltxxt:xxx:thwxxtxat:xzﬁ#xvctﬁxtxﬁxzaxxttxtxxxt:xtxtxz:wzxzxxt:xtxk

* Additional Helper functions
Rtk?kﬂﬁﬂﬂkftﬁﬁkﬂﬁkﬂtﬁﬂﬂﬂﬁﬂxﬂﬁ?ﬂﬁﬁﬂﬂt?x#tﬁﬂﬁﬁﬂt:xtz?#ﬂﬁﬁtﬂkxﬂt#??ﬁﬁf

fx:xx:wtxrxxwrxxx:xw:xtwrxxxthxxtx:xxxwxxzwxﬂzxtxtxzzxxxwxxszxw:r
* Function: void sample (void)
* Input Variables:
* OQutput return:
¥ Overview: You change this template of a function if needed
xt?.'xﬂ':ﬁxﬁ'.‘.ﬂ'x'#ﬁx*ﬁxz*:ttﬁ#x##ﬁ**#zx#28*##*xt#x*zxxﬁ*xﬁﬁﬁx**xz*:&x*:‘klf
void sampleFunction() {
// Some function that does a specific task

10
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Function Prototypes

If a function only had input parameters

void sampleFunction(char):

void sampleFunction(int);

If a function only had return values

int sampleFunction(void):

char sampleFunction(void):

These1 1arejust examples, make sure you can generalize.

Panel 12

Example of a slightly more complex function

/*+ LOCal Function Prototypes **************************************/

float yValue(float, float, float):

JEEEE RS E SRR EEEEEEE SRR EEEEEREEEEEEEEEEEEEEEEEEEEEEEE TR

* Function: yValue

* Input Variables: b = intercept of line

* m = slope of line

* % = g value of function y

* Qutput return: vy = vy value of line at location x

* Overview: Return the wvalue of y based on a line

***i‘*****k************k*****i+$‘dr'k+'k:t*'k**'k*****‘l‘*i*i*********'}ri‘***i/

float yValue (float m, float xz, float b) |
float v
¥ = m*x + b;

return y;
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Your turn add TwoNumbers

Your function should be called add TwoNumbers
Receives two integers
Returns an integer

The return value is simply the sum of the two inputs

Make sure to add the function prototype as well!!!

Panel 14

/:t* Local Function Prototypes 'k***t**********:\'***:&*t*****i**fk*t**:{‘**/

!f:i't\'**i"k*t*******i’**t********i*t**********dﬂ******ﬂ'***tt*****:{'***i’**

* Function:

* Input Variables:
*

* Output return:
* Overview:

addTwo Numbers

a = first integer of sum
b = second integer of sum
y = Result of a + b
Returns the sum

**‘******t****ﬂ'*****'}*'ﬁ‘***:{'****t*********#t**********t**********i’**/‘

14

Writing Function
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Writing Function

Now that we've got a function how do we use it?

void main (void)

1
int Dave, Bob, Result:
Dave = 10;
Bob = 5;
Result = addTwoNumbers (Dave,

15

Bob) ;

Panel 16

Go play in MPLAB

.\playing around.c
e

B2 /** Global Variables **#*#*3*dsssksssksssa4s
33 int sampleVariable:
34
35 /k**i**i*tkﬁ:ﬁ:*k*******t*i*ik****ﬁ***kﬁ:ﬁ:}*ﬁ-
36 * Function: void main(void)
37 Ahkhh A hhE A A bR A A Ak A Ak kA A Ak AR L AR AR LA A A
38 #pragma code
39 void main (void)
40 {
41 int Dave, Bob, Result:;
42 Dave = 10;
43 Bob = 5;
44
45 Result = addTwoNumbers (Dave, EBEob):
416
47 =p| while (1)
48 {
49 1
50 i
51 =
o == ;I—I

16

ol x|
Add 5FR | |ADCOND vI Add

Symbol Name| becimal|

Bob 5
Dave 10
Result 15

Watch1 Waich2 | Watch3| wa
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Simplified syntax

void main (void)

int Result;
Result = addTwoNumbers (2, 3);

int addTwoNumbers(int a, int b){
return a+tb;

Panel 18

Your turn integerExponent

Your function should be called integerExponent
Receives two inputs
- int base = The number for the base in base*
- char exp = The exponent in base®®

Returns a long
- long = The result of base®®

The return value is simply the expected result if integers were used
in exponentiation. Note that * for integers becomes exlusive OR. So we
made our own function!

Hint:
Make sure to add the function prototype
Make sure it works for the 0t power af =1
Try using a well constructed for loop!

18
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This question will be #1 on the quiz

Use the function to load an array with 14 elements
The elements should be exponents[i] = 5"

s\ Winter 0708 Week 44 Writing Furnctions\Sup

Add SFR | [ADCOND ] | Add Symbal] 3

Bob

Dave

: Result
int Dave, Bob, Result, =H: = arrayFives

char i: (o1
long arrayFives[14]: 11

fpragma code
void main (void)

Dave = 10: (2]
EBob 5 [31
- & [41
(51
Result addTwoNumbers (Dave, Bob): E-ﬂ

(a1 390625
for (i=0:i<1l4:i++) (9] 1953125
(101 9765625

arrayFives[i] integerExzp(x,i): [11) 48928125
[12) 244140625
(121 1220703125

vhile (1

// This area loops forever

Vatch1 Weich 2| Waich? 4 [ » |

ILoaded C:AF 430 - i 0708Week iting f
[BUILD SUCCEEDED: Mon Dec 17 232528 2007
=
»

19

Panel 20

Multiple .c and .h files

You can have as many .c and .h files as you like within a project.
However you can only have 1 function named main.

All the .c and .h files should be in the same folder with the project.

Some unfamiliar syntax, but easy to use a template

In this class you're not required to use multiple files but |
wanted to make you aware that you could and big project
almost ALWAYS use different files for different tasks.

Page 10 of 13



12/18/2008 : ME430 Lel2 Writing Functions

Panel 21

Writing Function

Sample image from a BIGGER project (lots of files)

I:I'E x‘|

IS0\ main.c

* Overview:
*

void main(void)

while (1)
{

USBTasks():
ProcessIO():
} /fend while
}//end main

* Function:
*

*

Buld_| Version Contol| Find inFiles | MPLABICD 2 MPLAB S

Main program entry point.

* Note: None
e T L e e T T R T T

InitializeSystem():

* PreCondition: None

USB Tasks
// See msd.c & mad.h

PR e e e L e S e

static void InitializeSystem(void)

Panel 22

The files get added, the functions and prototypes move but Main locks the same

W wiriting functions i =11 |

Result = addTwoNumbers(Dave, Bob);

for (i=0;i<ld;i++)

arrayFives[i] = integerBxpix, i);

while (1)

// This srea loops ferever

Build | Version Control | Find in Files | MPLAB SiM

= L1 writing functions.mcp
= 0 Source Files
[5) supportmng.c
1£] writing functions.c
- C Header Files
[E) supportng h
D cojectFies Rl
D Liorary Flles L i
& 8 ke St void main(void)
2 120l #pragma code
Fil
e i void main (veid)
int Dave, Bob, Result, x;
char i;
1 Files long arrayFives[l4]:
Dave = 10;
Bob = 5;
x = 5;

Symbol Name| Decimal |
Bob 5
Dave 10
Result 15

=2 arrayFives

(0] 1
1] 5
2] 25
(3] 125
[4] 625
[s] 3125
(6] 15625
1] 78125
8] 390625
9] 1953125
[1n1 9765625
[11] 48828125
[1z] 244140625

1220703125

MPZHEX 4.14, COFF to HEX File Converter
Copyright (c) 2007 Microchip Technology Inc.
Errors : 0

|
[watch 1 Wetch 2] Wetch 3] Watch 4]

Loaded C:\Rose\MEA430 - )
4

0708\Week

22
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Writing Function

Supporting header file

T L R R R

/

* FileName: Supporting.h

* Processor: 18F4520

* Compiler: MCC18

%

* Author Date omment

P P A S P S o s o o g o R B o g o . o g g g o g .
* David Fisher 9/25/07

Fh Ak k kA Ak kA A R kA kA A A A A kA kA A A A Ak kA k kA A A A kA d kA kA kA Ak kd Ak

#ifndef  SUPPORTING H
4define _ SUPPORTING H _

FRAREA AR AL R AR R AR R AR R A AR L LR AR AR A AR A AR A AR A AR AR AR AR R R R A AR b Ak

External Definitions
EE S R R S R R s S R R R R E S R R RS S E R R RS EE S EEE RS SRS EE S SRR S LS

// Set defines here that are
#define EXAMPLE 100

d in both supporting and main

JRERGEIFARE R A I AR AR IR AR AR IR ARSI R AR AR AR TR RN Rk A bk kAR AR R XA AL

Function: integerExp
* Input Variables: base and exp where output=base”exp
* OQutput return: Resulting output from exponentiation operation

* Overview: Performs exponentiation for integers
*ift}tiiifx’**fi}ftii+ift*i}*xiiftf#*i}*riif}t{%i}*iif%it{tif**ifi}/

extern long integerExpiint, char):

SRERKRF R AR R R ARG I AR AR IR AR IR AR TR AR AR AR TR ARk hAh kR ARk kAR Xk b L

* Function: exampleFunction
* Input Variables:
* Output return:

* Overview:
TRAERFX XXX AT XA AKX XX I ARSI XA I AT A A I AKX XX A A AT XTI A A AT A A AT AT A TR A I h L /

extern void exampleFunction (wvoid):

#endif

2
(]

Panel 24

Supporting source file

P T L LT S TR

* FileName: Supporting.<

* Processor: 18F4520

* Compiler: MCCl18

* Author Date Comment
* David Pisher 9/25/07

#include <pl8£4520.h>
#include "Supporting.h”

P

f** Varisbles visible within this .c file only
unsigned char privateVariable;

T T T T T B L LE T TR T T TR TR
Function Prototypes

long integerExpiint, char);

void exampleFunctionivoid);

T T T T T T T T T ro Py,
* Function: exampleFunction

Input Variables:

Output retu
* Overview:

B L L L T R R L T T T T T PPy

void exampleFunction

// Code for function goes here

/

integerExp

. Varishles: base and exp where output=hase™exp
* Output return: Resulting output from exponentiation opsration
* Overview: Performs exponentiation for integers

T L T T T Ty

long integerExplint base, char exp

// ¥our code goes here for thias function

24
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Add the #include file using " " instead of < > since it's in the folder not the path

iy o=
= writing functions.mcp
55 Source Fikes
) supporting.c
[£1 writing functions.c
T Ji‘f]&s::ghg.h il L0 symbol Name| Decimal
@ cbject Files 2 Bob 5
O Liorary Files * Dave 10
& Linker Soript * Author Date Comment Result 15
,_,Er:':ff"h Wl L SRR L S A e S e e M B A PP ves:
i
// David Fisher 12/11/07 [0] 1
1 5
/** Processor Header Files #**tadadddasdiidts g% 1%?
&
#include <pl8f4520.h: 4] 525
#include "Supporting.h' [s] 3125
el 15625
/** Define Constants Here ***t:sskixtdcikaites 7] 78125
#define SAMPLE 100 (8] 390625
9] 1953125
/** Local Function Prototypes ****xixtxxtiitix {ig} qgégggg
void sampleFunction (veoid): 112 244140625
[13] 1220703125
/ Configuration Bits
#pragma config OSC = EC // External 4MHz cry
. o T i
Build | Version Contol | Find in Files | MPLAB SiM |
MPZHEX 4.14, COFF to HEX File Converter LD Wm?l WBTDﬂ3I W'I

Copyright [e) 2007 Hiercchip Technology Ine.
Errors 10

Loaded C:\Rose\ME430 - Mechatronics\Winter 0708\Week
4

25

Panel 26

Modular Programming using a Supporting file:
Download the blank template
Supporting.c and Suppoerting.h
files off the website Calendar under today's date

Cut your integerExp from file with main in it
and put it into Supporting.c with a prototype in Supporting.h

Add the #include "Supporting.h"

Add the extern prototype in Supporting.h (with comments)

If you want make a few other functions in Supporting

Sending an int and getting back the ASCI| character for each digit:
- char charHundredsDigit{int);
- char charTensDigit(int);
- char charOnesDigit{int);
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