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Basics

* Number guessing game
* 6502 assembly

* Concepts

* Generate random number
Displaying text and variables to the screen
User input, handling controller button presses
Control statements (branches, conditionals, loops)
Comparing values (equal, greater, less)

Incrementing values H“]:

Game states Cyital=



6502 registers

 A—accumulator

X — Index register

Y — Index register

SP — Stack pointer

PC — program counter

P— processor status

bit 0: Carry flag

bit 1: Zero flag

bit 2: Interrupt Disable
bit 3: Decimal Mode
bit 4: Break Command
bit 5: Always 1 for NES
bit 6: Overflow flag

bit 7: Negative flag
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Frequently Used 6502 OpCodes

x8 x1 x2 x3 x4 x5 6 x7 B x9 A xB xC xD XE
EBRK ORA ORA ASL PHP ORA ASL ORA ASL
ax {38,%) a8 #dg A ale als
e LDA - load accumulator e BEQ - branch on equal 7 = S
q BPL ORA ORA ASL CcLC o ORA ASL
1x 8 {38}, ¥ a8, X a8, % 316,Y 2l6,%x 2316,X
2-4 25-8 2 4 26 2 2 14-5 3 4-5 i7 3
e STA — store accumulator  BNE — branch on not equal e o owe m woomo o owe m
2x 816 {38,X) a8 a8 a8 #dB a alk alk al6
-] ib 2 3 23 25 2 4 12 22 1 4 34 ie 3
Y —_ Y — BML AND AND  ROL SEC AND AND  ROL
compare accumulator ranch on carry clear e w B = w. BB
2-4 25-8 2 4 26 2 2 14-5 3 4-5 i7 3
RTI EOR EOR LSR HA EOR LSR amMp EOR LSR
* BCS —branch on carry set w, mn = = s ue me e
-] 16 2 3 25 2 3 12 22 1 3 34 ie 3
BVE EOR EOR LSR €LY EOR EOR LSR
. 5x [E {3B),¥ a8.% 38, % a16,Y 2l6,%x 2316,X
* INX—=increment X £ BN S .
RIS ADC ADC ROR L& ADC ROR amMp ADC ROR
Bx {aB.X) a8 a8 #dB a {ale) al6 ale
. . . -] 16 2 3 25 2 4 12 22 1 5 ig ie 3
e STX —store X register * JSR — jump to subroutine
BYS ADC Apc ROR SET ADC ADC ROR
Ix 8 {38} .Y a8, X a8, % 316,Y al6,X 316,X
2-4 25-8 2 4 26 2 2 14-5 3 4-5 i7 3
i i
e CPX—-compare X register * RTS — return from subroutine s svoosmo s oex m syoosmoosn
Bx fa8,%) a8 a8 a8 ale ale a1k
-] 2 3 23 23 2 2 1 2 1 4 34 34 3
BCC S5TA 5TY 5TA 5TX IYa S5TA IXS S5TA
gx 8 1a38).Y a8, % a8.X a8,Y 316,Y al6, X%
2-4 28 2 4 24 24 2 2 15 iz 1 5 3
LDY LDA LDX LDY LDA LDX TAY LDA TAX LDY LDA LDX
° . ° . Ay HdE {a8,X) #d& a8 a8 a8 #ds ale ale ale
—set mterrupt - jump 2 26 a2 a2 25 2% 2 2 12 22 1 ral s s
BCS Lba LDY Lba LDX CLyY Lba Is5X LDY Lba LDX
Bx & 1a38).Y a8, % a8.X a8,Y 316,Y ale,x al6,X ale,¥
 RTI—=return from interrupt - NSNS $SOCEEETE T —
p cey cue cey che DEC Iny cmp DEX cpy cmp DEC
Cx HdE {a8,X) a8 a8 ai #d8 al6 al6 216
2 26 2 3 23 25 2 2 12 22 1 4 34 ie 3
BNE cHp cup DEC £LD cmp cmp DEC
Dx & 38).Y a8, X a8, % 316,Y 2l6,%X a3l6,X
2-4 25-8 2 4 26 2 2 14-5 3 4-5 3 3
° cex sBC cex sBC INC INK sBC NoP cex sBC INc
C ear Ca rl"y Ex fd8 {38,%) a8 a8 a8 #d8 al6 al6 ai6
2 26 2 3 23 25 2 2 12 22 1 4 34 ie 3
. BEQ SBC SBC INC SED SBC SBC INC
) l! DC th Fx L8 [aB).Y a8, % a8, X ale.¥ ale X ale, x
a WI ca rry 2-4 25-6 2 4 26 2 2 14-5 3 4-5 3 -

|Load.fsmre|Tran5fer|Stack|Shrﬂ|Log|c|Arrthmet|c|Ar|thmet||: Inc/Dec|Control FIow|CommI Flow: Bram:h|FIags KIL

source: pagetable.com |/ |:’ J I:’L




Generate Random Number

 Start a counter when program starts
* Increment on each update
e Stop when user presses start

* Options
» Keep secret number stored as byte, then
update the displayed digits

* Must keep displayed values in sync with
variable

* Track digits (tens, ones) as separate values

* Simpler to implement. The displayed values
are the variables. No data redundancy

* Wasted memory space. 8 bits (0 to 255) to
hold a 4 bit (0 to 9) value

 Digits roll over on increment 9

;econtinually increment two values @ to 9
;until the user presses start
RandomizeSecret:

LDA numsecretl
CLC

ADC #$01

STA numsecretl

CMP #%0a
BNE RandomizeDone

LDA #%08

STA numsecretl
LDA numsecret2
CLC

ADC #$01

S5TA numsecret2

CMP #%08a
BNE RandomizeDone

LDA #$00
5TA numsecret2

RandomizeDone:

RTS

NUMBER
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File NES Config Tools Debug Help

Input Guessed Number EEESEIEpe oLl

=

GUESS NUMBER
= 1

* Three states
* Enter first digit

* Enter second digit GameEngine:
* Check answer o anestate
* Must track previous and current O EEIETIEE
controller state LOA gamestate
CMP #3081
* Increment current digit value on HEL BRI
D-pad up pressed on current and DA gamestate
D-pad up released on previous =i
* Press “A” button to move to next oA pamestate
state CMP #$03

BEQ EngineInput3
GameEngineDone:
RTI




™ FCEUX 2.6.6: numguess — O e
9

Ad d C u rS O r a n d C h e C k — Cmu SECRET NUMBER

PRESS START

1S
EHEEE NUMBER
 Draw cursor based on current i
digit input
. = FCEUX 2.6.6: numguess — [} b
([ J Dlsplay message On number File NES Config Tools Debug Help
heck GENERATING SECRET NUMBER
checC PRESS START

15

* Use str_to_nes to generate GUESS NUMBER
a5

message strings

CHECK

§ python str_to_nes. py
Enter string




Check First (Tens) Digit

 Start by just checking
one digit (tens digit)

* CMP — compare value
with accumulator

* Branch to appropriate
label

L DA numguessl
* BEQ- equal CMP ﬂuml;e:: retl
* BCC—less than BEQ DisplayCorrect
e BCS —greater than (or [EleeRSEIEEEF=Ts
equal) BCS Displaylower

SECRET NUMBER

GUESS NUMBER
=10

GENERATING SECRET NUMEBER
PRESS ART

=
GUESS NUMEBER
1o

HIGHER

GENMERATING SECRET NUMEER
PRESS START

=
GUESS NUMEBER
=0

CORRECT

Gl
ESTOR



®® FCEUX 2.6.6: numguess — [} X
g

Check Second (Ones) Digit

55

CheckTensDigit:

* If the tens digit is equal, o
then check ones digit CMP #3603

BNE CheckOnesDigitDone

GUESS NUMBER
52

HIGHER

¢ Ones dlglt ChECk |S S|m||ar LDA numguessl :";[NEEU:Z:;Q:miﬁ bebug _Help -

GENMERATING SECRET NUMEBER
PRESS START

==
GUESS NUMEBER
=

. o CMP numsecretl
to tens digit 250
BCC DisplayHigher
BCS DisplaylLower
CheckTensDigitDone:

CheckOnesDigit

LOMER

CheckOnesDigit:
LDA numguess2
CMP numsecret2 s v T
BEQ DisplayCorrect

GEMERATING SECRET NUMBER
BCC DisplayHigher PRESS START
BCS DisplayLower

(==
GUESS NUMBER
55

CheckOnesDigitDone:

RTS

CORRECT




Add Guess Count

* Need an additional state so
that guess check is only
performed once

e Otherwise guess will be
continually checked. Guess
count will continually
increase

* Increment guess count if
guess is incorrect

 New variable to hold result
for display (0 = correct, 1 =
higher, 2 = lower)

= FCEUX 2.6.6: numguess

File MNES Config Tools Debug Help

GEMERA T ING
PRESS START

15

GUESS NUMBER
=5

GUESSES 1

ResultCorrect:
LDA #$00
S5TA result

LDA #$04
5TA gamestate
JMP CheckDone

ResultCorrectDone:

LOWER

ResultHigher:
LDA #%$01
STA result

JSR IncrementGuessCount

LDA #%84

STA gamestate

JMP CheckDone
ResultHigherDone:

ResultLower:
LDA #%02
STA result

J5R IncrementGuessCount

LDA #%04

STA gamestate

JMP CheckDone
ResultlLowerDone:

SECRET NUMEBER

IncrementGuessCount:

LDA numguesscount

CLC
ADC #%$01

5TA numguesscount

IncrementGuessCountDone:
RTS

Caftlal-



Game Completed

* When the correct number is guessed
* Transition back to title state (generate new secret number)
e Set guess count backto 0

NI
Caftlal
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