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Exercise |

TrapExample.x68

Using different TRAPs for Key-In and Display
Trap task 5
Read a character from keyboard
Stored the keyed-in in the D1.B
Trap task 6
Display a character stored in D1.B
Trap task O (with CR.LF)/1 (w/o CR.LF)

Display a string of characters whose starting address is stored
in Al register

Display of the string continues until it meets number O [zer0]

Trap task12
Key echo-off (with D1.B=0)
Key echo-on (with D1.B=non zero value)

A character guessing game



Exercises (Password Echo)

P-ECHO.x68

Accept 5-digit number, and display * for each digit
And display at the next line the password

i PASSWORD: %% %% %
YOU TYPED:OQO3S876

E-D"Erg"i Tt PASSWORD - feoves
IS WHAT YOU TYPED:12908 Q

>TYPE A 5-Digit PASSWORD:H



Tell me why we have to move around.
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Exercises - continued

Revision of P-ECHO.asm to C-ECHO.asm
Allow only 5 times of Password Tries for ATM

dCCEeSS

++ ATM ACCESS SCREEN ++
++ WARNING: MAX NUMBER OF TRIES IS 5 ++

>TYPE A 5-Digit PASSWORD:**#%%
THIS IS WHAT YOU TYPED:12342

>TYPE A 5-Digit PASSWORD:*##%=
THIS IS WHAT YOU TYPED:12312

>TYPE A 5-Digit PASSWORD:**%%%*
THIS IS WHAT YOU TYPED:31231

>TYPE A 5-Digit PASSWORD;*##%%
THIS IS WHAT YOU TYPED:31231

S>TYPE A 5-Digit PASSWORD:*#w%%%
THIS IS WHAT YOU TYPED:12312

ATM MESSAGE: YOUR CARD IS CONFISTICATED

ﬁkﬁa CERELIR N Ln“n*!r_




3 Subroutines for TRAP business

RCHR
Read a character
Input: Key-in ; SUBROUTINES
Output: Key-in is RCHR MOVE.E #5, DO
stored in D1 TRAP  #15
RTS
PCHR
Print a character B O Ief o Sl
TRAP  #15
Input: a character .
stored in D1
Output: Display on ECOFF  MOVE.EB #0,D1
Monitor MOVE.B #12, D0
TRAP  #15
EOFF RTS

Echo-Off Declaration
Called once at top
Input: None
Output:None



Moving between Data registers and Memory

What if you need more than 7 long rooms?
Well, in memory, there are many byte rooms. Millions!

l ;gyfe w 14th




THIS
From
TYPE
12

TYPE
8F

TYPE
9A

TYPE
6C

Exercise Il (Moving to/from MEM)

Storing Data Into Memory

PROGRAM STORES 4-Byte HEX NUMBER to ADDRESS 3300
High to Low (Use Capital for Letter Digits)
A 2-Digit HEX Byte

A 2-Digit HEX Byte
A 2-Digit HEX Byte

A 2-Digit HEX Byte



N
)

TAn

Is this what will happen?

300

301

302
303

oooouma 4-hnu.f

mpfﬁ.ﬁ" @7
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Exercise ll-continued

This IS what we want.

31
32

Type
Type
Type
Type

T TR I 1 T

Hex Byte:
Hex Byte:
Hex Byte:
Hex Byte:

12
3F
3A
c3

300

301
302
303

304

This i1s what we will have. Why?

Type
Type
Type
Type

00 00 00 31

4a
a
a
4a

Hex Byte:
Hex Byte:
Hex Byte:
Hex Byte:

00000310

00000032 00000032

42

12
3F
3A
c3

12

3F

33

C3
300| 42
301 76
302 71
303| 63
304

11



ASCI| Code Chart

9 A B C D E F

OT |ENQ |ACK |BEL | BS |TAB

L

VT

LF

ETX

NUL | SOH | 5TX

0
1

s

RS

Mo
l=o

EM

ETB | CAN

NAK | SYN

E |DC1 |DC2 |DC3 |DC4

DLE|D
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ASCII-to-HEX Conversion

S0 | SI

=1 @ o ok W = D

RS | US

0o 1 2 3 4 5 6 7 8 9 A B C D E F
NUL |SOH | STX |ETX |EOT |ENQ |ACK|BEL| BS |TAB| LF | VT | FF | CR
DLE |DC1 |DCZ |DC3 |DC4 |NAK |SYN |ETB |CAN | EM |SUB|ESC| FS | GS
! # 3 % ke * + ]
1 2 4 & 7 8 3 - < =
A B C D E F G I J K L
= 0 R S T I v ol W | X ¥ Z [ \
a b (ol d = g i ] k 1 m
8] 8| r 2] t u v W x v Z { | f

Task #5

A Character (in ASCII code (of a Byte size)) in D1
Conversion of the Byte in ASCII into a Hex Number

Numeric or Alpha?
$30 - $39 - D1=D1-%$30
$41 - $46 > D1=D1-$37

All others = “error message”

13



Subroutine and Stack

Subroutine
Name= label
Ends with RTS
Calling
Call by JSR or BSR
Changing PC to the Label (or starting address) of a Subroutine
Program should know the return address after visiting the subroutine
Stack

The return address (the address just after the calling instruction) is
stored in the Stack

Stack is also in the Memory (size of Long Word) starting
@OOO0OO0OFFO and decreasing. So, program code should not
mess with stack memory area.

The Stack address is stored in Address register, A7 (“stack pointer”)
LIFO (Last In First Out) Structure
PUSH and POP

PC gets “Address for next instruction” at the memory location

pointed by A7
14



Subroutine and Stack

main code

MEMORY OPCODE PC
0000 OO4E MOVE.B #1, D2 0050 A7:[ 00000FFO |
0000 0050 JSR COOKIT 0064 p7.| OO0O0OFEC
0000 0054 7MOVE.B D6, D2 AT
{Blah Blah}
0000 0064 COOKIT MOVE.B D2, D6
{Some Cooking}
RTS 0054 A7: [ 0000QFFO |
subroutine
ﬂf'before/aftarcall
OFFO 00 1+
OFEF 00
A7: 0O0000FEC
PUSH (JSR) OFEE Bl POP
OFED 00 (RTS)
VW  OFEcC 00 4—
OFEB 00 BN
OFEA 00 when called
OFE9 50
OFES8




ATOH: ASCII to HEX Conversion Subroutine

16



Subroutine ATOH (ASCII-to-Hex)

;Smrautlne ASCII o HE:{ e EEEEEEEEEE ==
;parameter is transferred to Do

LtoH MOVE.E #0,D7 Flagging for non-hex character encounter
CMPI.E #4530, D& :Numeric or Llpha
ELT.E ERE
CMF.E #3539, DA $ 530 - 339 for number

BGT.E LLPHA
SUBI.E #5350, D6
RT3

ERER MCOWE.E #80,D1
MOVE.E  #1,00
MOVEA.L #ERROR, Al

TRAP #15
MOVE.E #1,D7 If Error, read next hyte
ET3S

LLPHRL CHMPI.E #5441, D6
ELT.E ERE
CHMPI.E #5446, DB

EGT.E  ERR ;441 - $46 for [A-F]
SUBI.E #3537, D6
RTS

17



Code structure for HEX-to-MEM

ATOH
D1 D2

2 D6 D6 D2
MOVE MOVE
RCHR 1 [[17—— [T 1 —=[01 |—s 01 (1)
JSR
D1 MoveE D3 youE D& arow P& D3
RCHR A [A'|——='a" : >[oa]»[0aH(2)
LSL.B #4 ADD. B MEM
o= N tE 1A |300
(:HIO -
+ > 1A 301
+
302
303
@

Name the code Hex2Mem.X68.

18



Running Result

4t Sim6BK 1/0

THIS PROGRAM STORES 4-Byte HEX HUMBER to ADDRESS $308
From High to Low (Use Capital for Letter Digits)

TYPE A 2-Digit HEX Byte: 12

TYPE A 2-Digit HEX Byte: 5A

TYPE A 2-Digit HEX Byte: E9

TYPE A 2-Digit HEX Byte: 3

END ':1'_5 B000 Memory

From: /00000000 4 .|00000000 Bytes: aooooooo Capy

oooooz1o 01 02 03 04 05 06 07 03 09 OA OB OC O OE OF 0123456759ABCDEF

54 4F 52 45 53 Z0 34 2D 42 79 V4 65 Z0 43 45 58 TORES 4-Evte HEX

Z0 4E 55 4D 42 45 52 20 74 aF 20 41 44 44 52 45 NUMEEER to ADDERE Row
53 53 20 24 33 30 30 00 OD OA 54 59 50 45 2Z0 41 35 $300-—-TYPE 4

£0 32 EZD 44 69 67 6% T4 Z0 43 45 53 Z0 42 79 Y4 E-Digit HEX Byt .‘
65 34 Z0 00 0D 04 46 72 6F 6D 20 43 69 a7 65 20 e: ——-From High

74 6F Z0 4C 6F 7T 20 23 55 73 65 EZ0 43 61 V0 69 to Low (Use Capi '
74 61 aC Z0 68 &F Y& Z0 4C a5 V4 V4 65 VE Z0 44 tal for Letter D

69 67 69 V4 V3 Z9 00 OD OA 55 6E 73 70 65 83 69 igits)---TUnspeci

66 69 65 64 Z0 43 68 61 72 61 63 V4 65 72 20 45 fied Character E Page
6E 63 aF 75 6E V4 65 V£ 64 00 OD 04 45 4E 44 00 ncounterd-—--END-

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-—————————— -‘
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-—————————— ‘
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—————-———
12 5k E9 3B FF FF FF FF FF FF FF FF FF FF FF FF -&-;--——-------—--
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—————-———
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ---———-——----———
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - -—-——————————




Exercise lll

Problem: Retrieve t

ne long word (l.e., 4 bytes)

stored at the location starting at $300, and print

each byte, from hig
computer screen.

nest to lowest, on the

This I1s what we want.

l. You store this long word data

300
301

302
303
304

12

3F

3A

C3

Retrieve the long word data

and print the 4-byte data

The Long Word Stored is: 123F3AC3

Need: Conversion of HEX to ASCII (HtoA)

20



Nailve Approach (without HtoA)

300 12 D1

PCHR
301 3F >[3F RN ?
302 38 |
303 C3

ASCII Treatment
To Monitor
From Keyboard
Through D1
PCHR & RCHR

21



Hex to ASCII Conversion (HtoA)

*10 1 2 3,4 /5 67 8 9 A B C D E F
) |NUL|SOH|STX |ETX |EOT |ENQ |ACK |BEL| BS |TAB| LF | VT | FF | CR | SC | SI
1 |DLE|DC1|DC2 |DC3 |DC4 |NAK |SYN|ETE |CAN| EM |SUB|ESC| FS | GS | RS | US
2 N L B - I - A O AR L I .| /| HEX ASCII
3 0 1 2 3 4 5 & 7 : ) : H < = > 7 _—— @ mm————
4 oy A B C D E F e H I J K L M N [ O $ 3 O AS C=HE X + $ 3 O
5| P 0| R 3 T | T V| W | X | Y b [ N 1 $31
6 a o] c d =) f g i k l1|m|n|o
| p | g | ¢ 5 t u V| oW x | ¥ z { | } 9 $39
A $41
B $42 ASC=HEX + $37
;D05 13 the parameter passing register
Hto”A CMPI.EB #9, D5
YES BT ABCD
X>9
> 7 NUM  ADDI.RE #3530, D5
NO RTS
ARCD ADDILE #5537, Db
D5 | X=X+ $30 X=X+$37(D5 .



Code Structure

Overall Code

Start with A2H code

Use A2H for writing 4 hex bytes into MEM

Add new lines for retrieving and printing them

300
301

302
303

MEM
12 D2 m D2 D2 D5 D5
T LSR.B #4 HTOA
3F 3F 30 03 03 33
34
C3
D3 m D3 D5 D5
L4 HTOA
PCHR
Dl| 46
3
PCHR
3F

Save code to HEX2ASC.X68

23



Code Run Example

% Sim6BK 1/0

THIS PROGRAM STORES 4-Byte HEX HUMBER to ADDRESS 5360

From High to Low {(Use Capital for Letter Digits)
TYPE A 2-Digit HEX Byte: 3F
TYPE A 2-Digit HEX Byte: ZnA
TYPE A 2-Digit HEX Byte: 34
TYPE A 2-Digit HEX Byte: 71
I_In5puac:i’FiE||:IEI[:ha||'a[:tE%'l Encounterd Bytes:[00000000  Copy
TYPE A 2-Digit HEX Byte: 7F 0B OC 0D OE OF 01234567894BCDEF

HOW PRINTIHG OUT THE DATA: 3F2A3A47F 48 69 67 68 20 e: ——-From High
20 43 61 70 69 to Low [(Use Capi

74 65 72 20 44 tal for Letter D
73 70 65 63 69 igits)-——-Tnspeci
74 65 72 20 45 fied Character E
0L 4E 4F 57 20 ncounterd-—-NOW '
OO0Q002B0O: 50 52 49 4E 54 49 4F 47 20 4F E5 54 20 54 483 45 FPRINTING OUT THE
ooQoo2Co: 20 44 41 54 41 34 Z0 00 FF FF FF FF FF FF FF FF DATA: —————————

Fowr

ooooozpo: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ——— - ———— Page
ooo00ZE0: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ——— - ————

oooo0o0zFo: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ——— - ———— .‘
oooo0300: 3F 2h 34 7F FF FF FF FF FF FF FF FF FF FF FF FF ?#4[]-——————————- "

oooododsio: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ————-——————————
oooododizo: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -~————-——————————
ooooosso: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -~——————————————
ooooos40: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ~————-——————————
ooooosso: FFOFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ——————-——————————
ooooodied: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ~————-——————————
oooooswo: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -——————————————
ooooosso: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ————-———————————
ooooosso: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -————-——————————
ooooodsac: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -——————————————
ooooo3Eo0: FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -——————————————




Exercise |V

DEC to HEX Conversion

=% 3-Digit DEC to 3-Digit HEX Conversion **

TYPE A 3-Digit DEC number:
255
And the HEX equivalent 1is:
OFF

TYPE A 3-Digit DEC number:
120
And the HEX equivalent 1s:
078

TYPE A 3-Digit DEC number:
012

And the HEX equivalent 1is:
00C by

TYPE A 3-Digit DEC number:




DEC to HEX Conversion — Background

DECIMAL to HEX

(3Digit) (3Digit)

conversion (DtoH)

125 =1x100 + 2x10 + 5
=$ (1x64 + 2x0R +5)

=5 (64+14+5)
=$7D

1 --> $31 --> (AtoH) --> $01 -->(501x$64)-->564
2 —=» §32 --> (AtoH) --> $02 -->(502x$0A)-->514
5 -=» §35 --> (AtoH) --> $05 —--—-—-——-—————-——- >505

564+514+505-->§7D
$7D --> (HtoA)-->'7' & 'D°

256=2%100 + 5*10 +6
=$ (2%64+5%0A+6)
=$100

How about this case?

$02 x $64 --> $C8
$04 x $0A --> $28
$06 --> $06

SUM-->5100
--> (HTOA)-->'1" '0Q'

TOT

26



Pre-Processing

Declaration of Memory Location by Label

S500
1

1
1
1
1
1

DEC]
DECZ
DECS
HEX1
HEXZ
HEX3

DR
D&E.
D&,
D&,
D&E.
DaE.
D&E.

(m I ]

Read 3 digit Decimal Number

Store each digit from $500 as
subroutine)

RCHR

RCHR

RCHR

Number (by calling AtoH

D1 D6 D6
ATOH

D1 D6 D6
ATOH

D1 D6 D6
ATOH

7

500

501

502
503

504
505

DEC1

DEC2
DEC3
HEX1
HEX2
HEX3

27



D2H Subroutine Structure - Sketch

K:)EE;C:-* to-HEX Suubveuting g Dto }f,>
M Em xyz —ARC

‘ 664

né;["; :

oo
|t&e @ -
HAz—

MOVE.B DECL, D2
MULU  #$64, D2

CLR.L D2

MOVE.W D1,D2
ANDI.W #$0F00, D2
LSR.W  #8, D2
MOVE.B D2, HEX1 )




DtoH - Subroutine

Read 3 numbers starting from $500 and store into Data Registers
Convert them into 3 hex digits

Store hex bytes starting from $503
MULU #3564

D2 D2
DEC1 500 ADD.W
D3
MULU $#$0a -
D3 D3
DEc2 501 [:32}__
xl
DEC3 502 D1 ADD.W
oapc|p1l
MOVE. B
HEX1 503 | o0& 00A 0n0 oapc|p2
MOVE. B D2
HEX2 504 g 000B| 00B 0ABC
MOVE. B D2 (:)
HEX3 505| OcC e SABGL

29



;D2H Subroutine
;INPUT: 3 digit
;OUTEUT:
;Requirement 1:
;Requirement 2:
sResult: Cutput
DTOH CLE. L
CLE. L
CLE. L
MOWE. B
MULT
MOWE. B
MULT
ADD. T
MOWE. B
ADD. T

CLE. L

MOWE . W
ANDT . T
LEE. W

MOWE. B
CLE. L

MOWE . W
ANDT . T
LSE. W

MOWE. B
CLE.L

MOWE. B
AWNDT.E
MOWE. B
RETZ

DtoH (subroutine code)

dec number

3 digit hex number

INPUT must ke in DEC1 DECE
D1 DZ D3 are used for this
hex will ke stored at HEX1
| e

D3

Dl

DEC],
#5a4,
DECZ,
#50A,
D2, D3
DEC3,
D3, 01

Dz
Dz
D3
D3

;lex) 823 =

Dl

Dz

Dl, D=
#S0F0O,
#G, D=2
D2, HEX1
Dz

Dl, D=2
#S00FO,
#4, D2
D2, HEXZ
DZ2

Dl, D=2
#50F, DZ
D2, HEX3

DZ

DZ

DEC3 memory location
subroutine
HEXZ HEX3 memory location'

§+100 + Z2*10 +3

30



The Last Step & Overall

The last step:
Read each Hex byte starting from $503

Convert each Hex to ASCII (by calling HtoA subroutine) then
Display (by PCHR)

(:) D5 D5 D1

Htol
HEX1 503 | o2 _ PCHR
@ D5 ton D5 D1
HEX2 504 qp ol I
HEX3 505| OcC @ D5 D5 D1
N HEoA _ PCHR

Overall Structure
1. Pre-Processing
2. Call DtoH subroutine
3. Last Step

Save File as D2H.X68
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EX V: HEX to DEC Conversion

Sample Run
-g

*% 2-Digit HEX to 3-Digit DEC Conversion *%

TYPE A 2-Digit HEX number: FF
And the DEC equivalent 1s: 255

TYPE A 2-Digit HEX number: OA
And the DEC equivalent is: 010

TYPE A 2-Digit HEX number: 1D
And the DEC equivalent is: 029

TYPE A 2-Digit HEX number: EC
And the DEC equivalent 1s: 236

TYPE A 2-Digit HEX number:




HEX to DEC conversion

2 Digit HEX to 3 Digit DEC Conversion

DECIMAL CASE

123 (number) ---> 100 10 1
1*100
2%20
3
1237100 =
23/10 = S
0 R 2-Digit HEX to DEC Comversion
7D —-——---— > 564 S0A 1
§7%10 (100)  (10) (1)
sD*1
(§7*10+4D)/564 =
$19f$ﬂh =

33



537

$6000

44

07

0D

.B 1
ASC2 DS.R 1
HEX1 DS.B 1
HEX?2 DS.R 1
DEC1 DS.RB 1
sub DEC2 DS.B 1
A to H DEC3 DS.RB 1
Il LU A
DISPLAY
Print Part

$S600 1 !

MOVE . B 4, D
ADDI .B #$3D;;D1 > 2
PCHR D

A

HEX to DEC Routine

$6002 --> D2
D2*510 --> D2
$6003 -->D3
D3+D2 -->D2

8

D2/564--> p2:

6

/a
/ 1
/

%

®

34




HtoD structure

2-digit Hex to 3-digit Dec

Hzx-To-DEC

S‘pbwm

(1
€ 0 000 RRRR]

1#£q;‘3}l 0 64"

g whf p2 MoVE.B

| oouT]

00 Joi
[aE 8 aTRRFR )

s-(b’ $$0FFF

MULU

MOVE.B

ADD.B

DIVU
F MOVE.B

SWAP

HEX1, D2
#%10, D2
I
HEX2, D3
D3, D2
#%64, D2
D2, DEC1

D2
29



EXERCISE VI. Simple Calculator

Unsigned Single Digit Calculator

1+9 =10
3+9 =12
9-3 =6
3—-9=-6
2*4 = 8
9*9 = 81
9/1 =09

1/9=0---R

36



Unsigned 1-Digit DEC calculator

RESULT DIGIT DETERMINATION

ADDITION 9+% = 18 -==> 2 Digits
SUBTRACTION 0-9 = -9 -—-=2> 8ign & 1 Digit
MULTIFLICATION 2%9 = 81 -—=> 2 Digits
DIVISION 1/¢ =0 ...9 -->1 Digit for @

1 Digit for R

SIMPLE AND COMMON APPROACH ---> 2 Digits
ADD 9+9= 1|8 SUB Q-2= Q|7
1+2= 03 2_0g= - (0|7

MULT 9%9= gl 1 DIV of2= (040

1%2= 0] [2 2/9= [0]o|0|e

Q@ R

37



Addition Case

digitl . RCHR

q\h‘“-————;

operatort—u—q____,i

- —
dlgltZg

ASC to HEX
conversion

D1

ADD and STORE the
RESULT

and Write Back ';;i:::?%ﬁijjigﬂ
Check Operator:

—

6000
6001
6002
6003
6004
6005
6006

R R
0A =
(adfson =

HEX to DEC Conversion

RRQOQQQ

0 8

N g

digitl

operator

digit?2

hex for digitl
hex for digit2
hex result

digitl for DEC

PCHR

;HEDT =ubroutine

digit2 for DEC

;1-Byte HEX to 2-Digit DEC conversion
;HEX byte iz store at HEX3

HEDT CLR.L

MOVE. B

DIVU
MOVE. B

SWAD
MOVE. B
ETE

D2

HEX3, D2

#50A, D2 ; RRRRQQQ0Q
D2, DEC1

DZ s QOOOEERR
D2, DECZ

38



Subtraction Case

HEX1>Hex2 -->HEX3=HEX1-HEX2
STORE HEX3

HEX2>HEX1 -->HEX3=HEX2-HEX1
STORE HEX3
'-v —->p1

RCHR

ASC to HEX

conversion

and Write Back |
Operator Check: (-)

MIMNUS CLE.L Dz
CLE.L D3
MOWE.B HEX1, D2
MOWE.B HEXZ, D3
_MP.E D2, D3
B=T ST EN
;Positlive Answer
AUB. B D3, D
MOWE. B DX, HEX3
JEER HEDT

SUBTRACTION

> CHEME

digitl
operator
digit2

hex for digitl
hex for digit2
hex result
digitl for DEC
digit2 for DEC

PRINT

HEX to DEC CQHVEQEIEE‘“**~:)

0070 0 [0
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ORG
A8C1 DE.E
OPTE DE.E
ABCE DE.B
HEX1 D5.E
HEXZ DE.E
HEX3 DE.E
DEC] DE.B
DECZ D5.E

S Add-Sub Structure

JER
JER
MOVE. B
JER
JER
MOVE. B
JER
JER
MOVE. B

R N = = SR

ﬁ'.-—_______i.IIII'L_H' ’QECJ Lnﬁﬂ
tT —— M A kﬁﬂn I

ASce LodL

0 HEXI \coe3
q-f

L (Wi

Hecz \6oey
ﬂﬂf;

+ Ve
PLULS

> fan

Z

—>[DiFF]

o8
orfes)—> (297

RCHE ;lst digit
ECHE ; ECHO
Dl, AsSCl
ECHE
ECHE ;OPERATOR (+ or =)
D1, OPTR
RCHER ;2nd digit
ECHE s ECHO
Dl, ASCZ
;CHECE THE OPERATOR
CLE.L D2
MOWE. B OPTE, D2
CMET.EBE #7477, D2
EEQ PLUS
MOWE. B OPTR, D2
CMET.E #7-7, D=2
EEQ MINUS
MOWE.BE OPTR, DZ
CMET.EBE #17+7, DZ
EEQ STAR
MOWE. B OPTR, D2
CMPI.E #'/T, DZ
EEQ SLASH
JER DOP3
40



Addition and Subtraction Only Code
ADDSUB sample run

“* Unsigned 1-D1git Decimal Calculator (Add and Subtraction Only) **
PE 1n the order of:(1)d1gitl, (2)operator (+or-),(3) digit2: 1-9= -08
PE 1n the order of:(1)d1gitl, (2)operator (+or-),(3) digit2: 1+5= 06

PE 1n the order of:(1)d1gitl, (2)operator (+or-),(3) digit2: 9+8= 17

PE 1n the order of:(1)digitl, (2)operator (+or-),(3) digit2:
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Multiplication and Division

Multiplication
Same as Addition or Division

Answer format
2 digit decimal number: (ex) 8*8 = 64 or 9*0=00

Division
The answer format:
Up to 2 decimal points 1.2 5
(ex) 8/4 = 2.00 412711:
(ex) 2/8 = 0.25 y _ﬁ x -
(ex) 5/4 = 1.25 p H_@j}
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Division Case (decimal point)

MEMORY

7§35 |
!fi'y
534
$05
504 q

DIVU

=0001

unﬁ

D1

PRINT

SLASH CLR. L D2z
CLE. L D3
MOVE.E HEX1,DZ
MOVE.E HEXZ,D3

i TRAD #0
DIV D3, D2
MOVE.E D2, DECZ
MOVE.E DECZ, D5
JER Htok
MOWVE.E D5, D1
JSR PCHE
MOVE.E #7.7, D1
JER PCHE

;DECTMAT, POTNT CALCULATION

EWAD

ANDT.

MULU
DIWVO

MOVE .
ADDT.

JER

L

s

D2 i
#2000000FF, D2
#50A, D2
D3, D2
D2, D1
#530,D1
PCHR

sRERRERECQCQCQ0
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Code Structure

[Cesd A
A""—[’;‘—E E op, Nt | Nt ne ’Y
/}56‘2- ' 51‘:1&'
Hexr) | r, b 2

ASC /- Hex L
AsSL2 - Hex 2
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Complete single digit Calculator

Sample Run

** Unsigned 1-Digit Decimal Calculator

NG
n
n
jn
in
in
n

n

the
the
the
the
the
the
the

the

order
order
order
order
order
order
order

order

alls olla
L)

of:digitl,operator(+,-,*,/),digit2:
of:digitl,operator(+,-,*,/),digit2:
of:digitl,operator(+,-,*,/),digit2:
of:digitl,operator(+,-,*,/),d1git2:
of:digitl,operator(+,-,*,/),d1git2:
of:digitl,operator(+,-,*,/),digit2:
of:digitl,operator(+,-,*,/),d1git2:

of:d1gitl,operator(+,-,%,/),digit2:

1+3= 04
1#4= 04
9%8= 72
8/9= 0.88
8/3= 2.66

8/2= 4.00
8-9= -01




CODING PROJECT

Unsigned 2-digit decimal calculator (50+ pts)

PROJECT SUBMISSION

Description of the project (“PJT lastname.doc™) (10)
Program Design
Include graphical description of the overall code structure

Code with plenty of comments (almost every line of
iInstruction) (“CALC2D lastname.X68”) (40+extra)

Deadline: 11:59pm, Wed 21 OCT 09
Electronic Submission

Extra Point Distribution
10: First correct code arrived
5: Second and third correct codes arrived
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