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Bulleling A Caleulcner

In this presentation we will go over exactly
what it fook for us to attempt to build a
calculator from the ground up.

Our calculator’s user guide
The hardware platform
The software we implemented
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HOWAICARIESS

Reverse Polish notation (RPN):
Operators follow operands
3+52>3 5+
10*8>10 8 *
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On ihe Calculaier
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EEDALBRARVYERYNECII®INS

lcd_init()

lcd_put_char/(char ch, inf col)
lcd_print/(const char *c)

lcd_print_int_neg(int negative,
unsigned inf n)

lcd_print_int(int n)



B@ARDICRIKENS

T ROW! g ROW2 g ROWS g ROWS g ROWS g
Rowp:g <@
z
N I% PV EMT EV
_o_aga_ —oﬁ —o_s& —o_sg‘_ _o_ags_ —oﬂs_
coups) (@ cow o—l o_l o—l 0—1 0—1 °—|
bl _o_aﬂ’_ CshFI _o_"fL IRR _O_SEE NPV i_: 2 Bond _o_sﬂ % _0_835
o i ] 1 ] ]
Rl A5 INPUT __o_a'ﬁ%_l ( _03 = ) _O_SBE +/- _o_"HL;_| —
coQ —
o g | vp | e 7| e g | 2 g | 2= /
o ] ] ] 1 ]
@8 u | A DoWN | H% - | A 0 | A= X
» i ] ] ] ]
o | ® ogmrer| e 1| e o | w3 | e -
- i ] ] ] ]
L. 2 ON/CE | S 0| e S = _°m°_| +

ONOFF

COLE

— 1

L
T

ke

LT

AMRT



KEMBOARDANBIRVARIY
RUNCII®INS

Keyboard_init()

Keyboard_column_high(inf column)
Keyboard_column_low(intf column)

Keyboard_row_read(intf row)
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Sofware Jokes
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ARCHITECTVRE

LAB 4

LAB 3
LAB 1

LAB 2

Lab 4 first makes use of lab 3 so that the user
may enter numbers and operations

Lab 3 then makes use of lab 2 in order to go
through the key board and see what is
actually being pressed

Lab 4 then gefts the results from lab 3 and
decodes the resultrs in order to see what to
with the number

Finally lab 4 makes use of lab 1 in order to
output the result




#include "AT? 1ISAM7L128.h"
#include "lcd.h"
#define SCREEN 12

#define INT_MAX 2147483647

void clear() clears the screen
{

int i=0;

while(i < SCREEN) {
lcd_put_char7(""i);
i++;

0

}

int main()
lcd_init();

int num = 2147483646; //integer to be outputted

int newnum = num;

int i=0;

clear();

if(num == 0)
lcd_put_char7('0,0);  //displays '0'" if the integeris O

else if (num >= INT_MAX | | num*-1 >= INT_MAX) {
lcd_put_char7('E',0); //displays error message
lcd_put_char7(R',1);
lcd_put_char7('R',2);
lcd_put_char7('0',3);
lcd_put_char7(R',4);
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#include "AT9 1SAM7L128.h"
#include "lcd.h"

#include "keyboard.h"

#define KEYBOARD_COLUMNS 0Ox7f
#define KEYBOARD_ROWS 0x400fc00
#define NOTHING -1

#define COLUMNS 7

#define ROWS 6

#define TENS 10

const unsigned char keyboard_row_index[] = {11,12,13,14,15,26};
void keyboard_init();

void keyboard_column_high(int column);

void keyboard_column_low(int column);

int keyboard_row_read(int row);

int keyboard_key()

{
inti, j;
for (i=0; i < COLUMNS; i++) //cycles through columns
{
keyboard_column_low(i); //sets each test column low
for(j = 0; j < ROWS; j++) //cycles through row:
if(lkeyboard_row_read(j)) //checks each row for pressed //button
{

keyboard_column_high(i);
return (I“TENS)+j;  //returns an integer with the
column as the tens value
//and row as the ones value
}
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void keyboard_get_entry(siruct entry *resul) m @ @M&@
{

int counter = -1;

int num = INT_MAX;
int pressed =-1;

int isnegative = 0;

for(;;)
{
while (keyboard_key() ==-1);
pressed = keyboard_key();
while (keyboard_key() I=-1);

countert+;

if(counter>11)
return;

else if(pressed >='0' && pressed <= '9')

{

lcd_put_char?(pressed,counter);

if( (counter==0) | | (isnegative ==1) )

num=0;

num = num*10 + (pressed-'0');

}
else if((pressed == =) | | (pressed =='+') | | (pressed =="*) | | (pressed =="/") | | (pressed =="\r) | | (pressed =="'='))

{

lcd_put_char7(pressed,counter);
if (isnegative == 1) {
i S - resu->number=num-*-1; N
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Plan
1. Use keyboard_entry
2. Have a limit within our while statement that allows for three or four number
to be saved within our “stack”
3. As the numbers and operations are entered we will perform those
Operations
4. We will re-write a function similar to that in lab 1 which will output the final
sum of the users inpufs.
5. Also like lab 1 we will have to have tests for “special cases”
Overall
Will mainly just be connecting the pieces of the past three labs and it
will most definitely be completed before the deadline.
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