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Introduction
Computer’s programming language has been a core of computers software being built by
those who are master on that field. We have many languages related to the computer programming

like C, C++, Java, Pascal etc. Besides, we also have Assembly Language.

Assembly Language allows the computer programmer to develop a lot of handy system to
ease the user and enhance users’ experience. Not only constrained by those components, Assembly
Language can also be used to create simple games using its syntax and libraries’ component to
perform certain animations. Therefore, to fulfil our course requirement in Computer Organization
and Architecture, my team and | are required to come out with a simple and captivating game using
the Assembly Language. We used Microsoft Visual Studio as our tool since we were exposed to

this kind of Integrated Development Environment (IDE) during the course’s programming session.

In this report, we define the layouts and ideas of our game from the very first step of
brainstorming the flow, ideas, and design of the game until the final game’s interface. Every part
of this project will be elaborated in detail to give the clear illustration of our creation. Plus, this
project also allows us to enhance our skills and talents in writing the codes by embedding a few
syntaxes that we rarely found during lab session in class. These syntaxes were allocated for certain

functions to be utilized in our game project.
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Game Design

By referring to game design theory, we found out that there are three principles to be
followed to come out with astounding ideas. The principles include building around a core game
mechanic, easy to learn but fun to master, and reward the player. Since that this game designation

is for academic purposes, we only consider two of it, first and third values.

Building a core game mechanic is when we figure out the outline and produces the
flowchart of how the game is going to be run. Picking up a ‘Fruits’ theme, we then develop the
entire game with variety of fruits included. “Perplexing Crate” is our proposed title of the game.
Literally, it is a synonym to “Mysterious Box”. So, when player first time try our diversion, they
will get the gist of what is the game is all about — finding something behind those enigmatic
packages. The essence of the game includes some life aspects such as emotions, future, and
people’s opinion. These bases will bring you further into the game and you may find out what is
in the crates.

Start

| Choose
How toplay  |q 2 3
| " option >

Print
instruction  /

5 . Yes ~ Chooseto  “\ No
/" Choose \ < play again ——b

\_Ready (1 ik
ready or or not

No(2) ’ Choose crate Print “You got ....."

not

—_—
“You will ...."
(3times)

/" Print “THANK YOU g
e —
FOR PLAYING ” /

End

Figure 1 shows our game's flowchart
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As the game runs and play, there will be several output screens that will be displayed to

the player during the process. Plus, there are also some animations that we embed to enhance user

experience while playing Perplexing Crate. The screens are shown in Table 1 below.

7 Ca\Users\~Toshiba~\Dropbox\UTM\Semester 2\SECR2033 - 04 COA\Project MASM .. — u] x

START GAME ( 1 )

HOW TO PLAY ( 2 )

This is a Welcome screen of our game. It will
be showing three options stated there. There is
also an animation on the game’s title
‘Perplexing Crate’ as it may change during
game’s boot up.

v

When player choose option (2) HOW TO
PLAY then they will be brought to help screen
whereby all the instruction of playing the game
are explained here.

[CHOOSE YOUR CRATE :) ~

CRATE 1 : THE EMOTIONS

[Aannnnnn |
| |
[
I |
I |

CRATE 2 : FUTURE

CRATE 3 : ABOUT YOU
[Aannnnan |

| |
[
| |
I |

ICRATE NUMMBER :

To begin the game, user will choose option (1)
START GAME. The game will begin by
giving three option of crate to be choosen. One
at a time.

etimes your emotions weigh you down, but you generally feel free from them

Once the player chosed, they will be redirected
to the choosen crate and pick up three fruits by
pressing ENTER button on the keyboard. Here
the score is also be displayed.

Table 1 shows the output screens of the game
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Input and Output Example

In this game, we are making the player to use minimal input action. For example, we only
required the player to enter numeric key rather than alphabet and character key. By this way, player

may have good experience of playing our diversion with less effort.

7 Ci\Users\~Toshiba~\Dropbox\UTh\Semester 2\SECR2033 - 04 COA\Project MASM .. — O X

INPUT(S) DATA TYPE: numerical
INPUT(S) VALUE: 123
PROCEEDING INPUT: ENTER
PrTEIE(E] OUTPUT(S)

HOW TO PLAY ( 2 )

IF (INPUT == 1) = Figure 1

IF (INPUT == 2) = Figure 2

IF (INPUT == 3) > Figure 3

1 : THE EMOTIONS CRATE 2 : FUTURE
I
I
I
I

CRATE 3 : ABOUT YOU

2
E
: Figure 2

CRATE NUMMBER :

Figure 3
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INPUT(S) DATA TYPE: numerical
INPUT(S) VALUE: 12
PROCEEDING INPUT: ENTER

OUTPUT(S)

IF (INPUT == 1) > Figure 4

IF (INPUT == 2) > Figure 5

57 CUsers\~Toshiba~\Dropbox\UTM\Semester 2\SECR2033 - 04 COA\Project MASM .. — O X

7 C\Users\~Toshiba~\Dropbox\UTh\Semester 2\SECR2033 - 04 COA\Project MASM .. — O X
CHOOSE YOUR CRATE :) -

CRATE 1 : THE EMOTIONS CRATE 2 : FUTURE

Figure 4

Figure 5

CRATE NUMMBER :

INPUT(S) DATA TYPE: numerical

B C\Users\~Toshiba~\Dropbox\UTh\Semester 2\SECR2033 - 04 COA\Project MASM .. — O X
INPUT(S) VALUE: 123

CRATE 2 : FUTURE

PROCEEDING INPUT: ENTER

CRATE 3 : ABOUT YOU OUTPUT(S)
R

| |

3 : i IF (INPUT == 1) - Figure 6

CRATE NUMMBER :

IF (INPUT == 2) - Figure 7

IF (INPUT == 3) = Figure 8

netimes the very one that heals it

3 ore
Total Score for th:

WANT TO PLA
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PICK A FRUIT BY PRESSING ENTER

1st PICK WAITING
WATTING STAR FRUIT

DRAGON FRUIT NUT

You will die

CORE
Your score
Total Score for this crate

will be rich You will marry to your crush

ANT TO PLAY AGAIN (1 O YES ,

PRESSING ENTER

BANANA
STAR FRUIT

but it fades rather

Sometimes your emotions weigh you down, but you generally

Your sc 7
Total Score for this crate :

WANT TO PLAY AGAIN (1 O YES , 2 @ NO )
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INPUT(S) DATA TYPE: numerical

Your score @ 77 INPUT(S) VALUE: 123
Total Score for this crate :

PROCEEDING INPUT: ENTER

JANT TO PLAY AGAIN (1 O YES , 2 @i NO )
' : OUTPUT(S)

IF (INPUT == 1) > Figure 8

IF (INPUT == 2) = Figure 9

CHOOSE YOUR CRATE :)
1 : THE EMOTIONS CRATE 2 : FUTURE
I
I
I
1

: ABOUT YOU

‘-l

CRATE NUMMBER :

Once the player reaches the part where the game prompted "WANT TO PLAY AGAIN (1 - YES
, 2 - No ) : " then the process of input and output begins again following the exact same flow

from Welcome screen until the End screen indicating the end of the game.
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Code Explanation

1. ret

Basically, ret is a return statement like we use in the high-level language. Ret instruction will return
to the address when you call the procedure. For example, this code segment:

. code
main PROC

call colourl
call ani
call prompt_2
call prompt_3
call prompt_4
call Crlf
call Crlf
call prompt_5
call ReadDec
cmp eax,1
je start
cmp eax,2
je how
jmp luar

main ENDP

colourl proc
mov ebx, green+7
mov eax,ebx
call SetTextColor
ret
colourl end

“main proc” calls the colourl procedure. The program will go to “colourl proc” and execute all
the syntax inside the procedure. When it read the ret statement, it will return to “main proc” and

then continue read the next syntax after the point where “colourl proc” called.

2. SetTextColor

The text colours that we use requires a segment of codes. “SetTextColor” works with certain value

of EAX register. This is the colour reference for SetTextColor,

green = green

greem+l = ight blue/turgqouise
greem+2 = re

greer+3 = purple

greemn+d = yellow

greemn+5 = white

green+é = Erey

greer+7 = blue

greer+8 = striking ?reen
greer+9 = striking ight blue/turgqouise
greemn+10 = striking re

green+1l = striking purple
greemn+12 = striking ye1$0w

greemn+13 = striking white
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This is the example:

mov ebx, green+7
mov eax,ebx
call SetTextColor

The text or anything that display on the terminal will be blue.

3. Delay
Delay statement implement the same function as Sleep() statement in c++. The duration of the
delay depends on the value inside EAX (in milliseconds). Example:

mov eax, 900
call Delay

The terminal will delay or in other words stop for 900 milliseconds (0.9 seconds).
4. We implement multiple procedures to help us find the errors. Utilizing capacity increment

clarity of a program. An enormous code is consistently hard to peruse. Breaking the code

in littler Functions keeps the program sorted out, straightforward and makes it reusable.
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Discussions

This project is a great platform because it allows students to perform their skills in assembly
language by doing a game and they can develop their skill better while writing the code such as
they can learn how to set text colour like we do in our project. Other than that, this project also
requires a lot of discussions as we need to brainstorm ideas like what type of fruits, we are going

to design by using notepad.

This project also can be fun if we can play with our friends as we can tease each other despite
playing alone. In addition, we also applied a few skills that we learned in our coding and we also

make an improvement by adding a new skill like ret and set text colour.

However, we also have weakness like we failed to form our flowchart. But, after being
reprimanded by our lecturer, we managed to repair the fail flowchart. After doing second
consultation, we also got comment about our project for not making it feels like a game and we

also managed to fix it.

In the future, we will develop more skills to our project to make it more challenging and fun

that can be played by all ages.
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Conclusion

In conclusion, through this project we can enhance our skills and knowledge in the subject
Computer Organization and Architecture. We also use the knowledge we have learned in the labs
for this project. The smooth discussion among the group members for this project which led us to
have better understanding among each other also contribute to the success on making this project.
Nevertheless, we did enjoy the process of making this project and we hope that this project will

help us in our future endeavours.
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Appendix
TITLE MASM TEAM_EAX (main.asm)
; Description:
; Revision date:

INCLUDE Irvine32.inc

.data

;The title

1ine1 byte Tokokokokokokokkkok  kokskkokskkokokk  skockokokkkokskkk kokokskkokskkksk  kok kokokskkokskkkk  kok
**" 9

linez byte kk skk o skekoskoskosksksksksksk kk k% k 3k kk o kk skockoskoskoskoskskskskk sk
**" 9

line3 byte "** *ok Kok *k *ok ok *k Kk *% *k
*x" 9

line4 byte "** *ok Kok *k *ok ok *k Kok *k *ok
*x" 9

lineS byte Tokskkskskkkkskk kkkskkskkkkk kk %k Skoskoskoskoskoskoskoskoskk skok 3k 3k 3k ok >k skook >k kok
kKA Q

line6 byte "kk skoskoskoskoskoskoskoskoskok skoskoskoskoskoskoskoskokok %k %k sk sk sk sk sk sk sk sk sk sk
****",e

line7 byte "** * % * % * % *ok * % * % * %
*x" 9

line8 byte "** * %k * % *k  kx * 5k Kk *%
*%" 0

lineg byte "kk skockoskoskosksksksksksk kk kk kk skookoskoskoskoskoskskosksk skskskosksksksksksksk kk
*%" 0

linel@ byte xk kKooK ok ok ok ok ok kk kok * 3k * 3k Skookookokokokokokkk ckokokokockkkkkk  kk
**" 9

linel1l byte Wk skok kok sk sk ok skok ok 3k ok ok k sk ok ok k ok * % HokKk KRRk ok ok kokk Rk g

linelz byte Tokoskskoskkokokskksk sksk kk kk kok 3k 3k sk sk sk sk sk skosk sk **********",0

linel3 byte "** * % * % * % *% * % *%" g

linel4d byte "akok * % * % * % * % * *E" 9

linel5 byte "** *k ®k Kok * ok *ok FAAKKAKAAK N

line16 byte xk 3k 3k 3k ok 3k 3k ok ok 3k k 3k 3k 3k ok ok ok sk ok k ok %k k **********",@

linel7 byte "** * % *k  okok * % * % *%" 0

linel8 byte "** *% % Kk *k *% *%" 9

llnelg byte TEokoskoskoskkokkkokok  skk kk o k3 * 3k kk **********",e

lineze byte Tokoskoskskskokoksksksk  sksk kko ksk k 3k kk **********"’e

;MAIN MENU

p2 byte "START GAME ( 1 )",0

p3 byte "HOW TO PLAY ( 2 )",@

P4 byte "EXIT ( 3 )",0

p5 byte "USER : ",0

p9 byte "======SCORE======",0

p7 byte "Your score : ",0

p8 byte "Total Score for this crate : ",0
pl0 byte "======FINAL SCORE=====",0
pll byte "crate 1 : ",0

pl2 byte "crate 2 : ",0

pl3 byte "crate 3 : ",0
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;LUAR
arl byte " \
ar2 byte "

ar3 byte "

ar4 byte
ar5 byte "
aré6 byte
ar7 byte " /
ar8 byte "

ar9 byte
arrl byte "
arr2 byte
arr3 byte "
arr4 byte "
arr5 byte

sHOW TO PLAY
p6 byte "CHOO
ho byte "HOW
hol byte "1.

\
\
> THANK YOU FOR PLAYING
/
/
/*\ /*\ /*\
[ *% | | *% | | x|
\*/ \*/ \*/

ANNNANANNNANNANNNANANNNNANNNNNNNNNNNNNNNNNNNNNNNNNANNNANNNANNNNANNNNNNNNNNNNNNNNNNANNNNANNANANT

SE YOUR CRATE :)",0
TO PLAY",®
CHOOSE ANY CRATE",®

/*\
|***|
\*/
|

.0
| \",0
\ ",0
- \ /**l_l_\
\ _________
/ \ I
* [",0
{0}",0
/*\ /*\
|***| |***|
\*/ \*/

ho2 byte "2. YOU HAVE THREE TIMES TO PICK A RANDOM FRUIT FORM THAT CRATE",@
EACH FRUIT WILL TELL SOMETHING UNIQUE ABOUT YOU",®

ho3 byte "3.
ho4 byte "REA

DY? 1 - YES / 2 - NO :

"0

/*\",0
|***|"10
\*/",0
|",0

,0

ho5 byte "At the end of each game, there will be your score and your total score for that

crate",0
lu byte "THAN

;CRATE

mulal byte "C
mulal2 byte "
mulal3 byte "
mulald byte "
mulal5 byte "
mulalé byte "
mulal?7 byte "
mulal8 byte "
mulal9 byte "
mula2@ byte "
mula2l byte "
mula22 byte "
mula23 byte "

;USER PROMPT

kstart byte "PICK A FRUIT BY PRESSING ENTER",©

K YOU FOR PLAYING :)",0

RATE 1 : THE EMOTIONS
|AAAAAAAA|
| |
|1 |
|
|

|
CRATE 3 : ABOUT YOU",®

|AAAAAAAA " e

|
| "
|3 |"
| "
[ ,0
CRATE NUMMBER : ",

START GAME

CRATE 2 :

kdash byte "============================================",0

kpickl byte "
kpick2 byte "
kpick3 byte "

1st PICK : ",0
2nd PICK : ",0
3rd PICK : ",0

tung byte "WAITING ",0

tungl byte "*

;array kotak

kotak dword 1,2,
total dword 0,

;DATA FOR FRU
fruit byte "
dl byte "

"0

2,3
0,0
IT

DURIAN",®
"o

FUTURE ", @

|AAAAAAAA "

3
n

"
3

n
)

|",0
|",0
2 |",0
|",0
I
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d2 byte " | |",0

d3 byte " []",0

d4 byte " AAAAA/\",@

d5 byte " ASSS5555>M" 0

dé6 byte " NLLLLLLLLLN" |0

d7 byte " /\A/\/\/\/\AA/\/\AA/\AAAAAA/\"J@
d8 byte " A35555555>>>5>>555>>>7" 0
d9 byte "M<<<<<<<<LLLLLLLLLLLN" 0
dle byte " AAAA/\/\/\/\/\/\AA/\/\AA/\/\AAA",0
dill byte " 7~5>>>>5>5>5>>5>>>>7",0
d12 byte " ALLLLLLLLLKLLLLN", 0
d13 byte " /\AA/\/\AA/\/\AA"J@

di4 byte " A>>>>>M,0

fruit2 byte " GRAPE",0

gpl byte " __ {_/ ",0

gp2 byte " \_}\\ _",0

gp3 byte " \()_",e

gp4 byte " (_)_)(L)_",e
gp5 byte " (L)(L)_)(L)",e
gp6 byte " (_)(L)))"
gp7 byte " (_(_(_

gp8 byte " (L)_)",e
gpo byte " (L)",e

fruit3 byte " APPLE",0
apl byte " _",0

ap2 byte " \/.--,",0
ap3 byte " //_."",0
ap4 byte " AN
ap5 byte " / __\",0
ap6 byte " /
ap7 byte " |
ap8 byte " \
ap9 byte " \
aple byte " \ -
apll byte " e Y,

fruit4 byte " BANANA",0

bnl byte " _",0

bn2 byte "//\",0

bn3 byte "V \",0

bnd byte " \ \_",0

bn5 byte " \,'.”-.",0

bné byte " [\ ~. ~.",0

bn7 byte " (N ", - _,.-:\",0
bn8 byte " A o=t ,= /e
bn9 byte " \ . Tl R com--t AR
bn1le byte " L. - co==" ,'/',e
bnil byte " L. R R
bn12 byte " R == ,'",e
bnl3 byte " - P _.-'"",0

bni14 byte " TN ==y,

fruit5 byte " KIWI",©
ol byte " ",0
02 byte " (- - - - - - - - - )...",0

03 byte " ( o\ | / o ) ..... ",0
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o4 by
o5 by
06 by
o7 by
08 by
09 by
0lo b
oll b

te "
te "(
te "(
te "(
te "
te "
yte "
yte "

fruité6 byte

mgl b
mg2 b
mg3 b
mg4 b
mg5 b
mg6 b
mg7 b
mg8 b
mg9 b
mglo
mgll
mgl2
mgl3

yte '
yte
yte
yte
yte
yte
yte
yte
yte
byte
byte
byte
byte

fruit7 byte

pnl b
pn2 b
pn3 b
pn4 b
pn5 b
pn6 b
pn7 b

yte '
yte

0 \ |/ 0) ... ",0
o \ **/ o Yo, "0
~~~~~~~~ FHRAE e Yot et "0
0 /¥¥¥*\ o} ) I ",0
o ] R \ 0 )evuunn. "0
( o/ o | o\ 0 ).eu.... ",0
( / | AN I ",0
(- - - - - - - )....",0
" MANGO", 0
__",0
|l ",0

cccccc'" 0
'ccccccec'",0
ccccccccc'" %]
‘ccccececcec'",0
'cccccccc'",0

'ccccec'",0

‘cccc'™,0
ccc'",@

LN
. .",0

" PINEAPPLE",®
\l/uze
AXA", 0

yte " /XXX\",0
yte "/XXXXX\",0
yte "\XXXXX/",0
yte " \XXX/",0

yte

N
,0

fruit8 byte " NUT" 0

nutl
nut2
nut3
nut4
nuts

byte
byte
byte
byte
byte

fruit9 byte

sttl
stt2
stt3
stt4
stt5
stt6
stt7
stt8
stt9
sttlo
sttll
sttl2
sttl3
sttl4
stt15
sttle
sttl7

byte '
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte

e
(

y+.
(n-
)|(
)y
- e

" n
STAR FRUIT",®O
xn
,0
kAk™
,0
KAAAXT
,0
KAAAAAN]RN (%)
]
KAAAAAAAN]R T %)
]
¥ ok ok ok ok KAAAAAAAAAAX Kk ok x k! g
b
KANAANANNANNANNNANNAANNANNANKT O
]
KAANANANANANANANANAANANANKT O

)
KANAANAANAANANNAANAANNNKT O

b
" KAAANAANAANNAANANANNAANANAAANXRN %)

]

" KAAAAANAANAAANANNANAN]RT %)

]
" KANNANNANNNNEKRNANNNNNNNXRN (%)
b

n KAAAAAANAN]R RKAAAAAAAAXRT G
)

" KAAAAANANANX *AAAAAAAA*")@
" KANAANANNNANX *AAAAAAAA*",O
" KAAAAANANX *AAAAAAAA*",G
"ORKAAAAAAANK]K AAAAAAAAA*")@
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sttl18 byte "* * * *x *x ¥k Kk k% x" g

fruitle byte " DRAGON FRUIT",@
dgl byte " _",0

dg2 byte " //",0

dg3 byte " N

dga byte " .--\\"||/."--.",0

dg5 byte " / .-'.- +\'-._V'.",0
dgé byte "Iv '.'/||//-' v \",0
dg7 byte "| VV|/ |/ \|] VV L",0
dg8 byte "J W V V V VV|",0
dg9 byte "LV VVVWVVEF",Q
dgle byte " |[VVV V V W /",0
dgll byte " J V VV V V/",0

dgl2 byte " \V V VvV V I",0

dgl3 byte ™ LV V V VF",0
dgla byte " IVV V V V/",0
dgl5 byte " \V V.'",0
dgl6 byte " ToV_.-'",e
;CRATE 1

des byte "The best and most beautiful things in the world cannot be seen, they must be
felt with the heart ",0

des12 byte "One thing you can't hide is when you're crippled inside",®

desl13 byte "The emotion that can break your heart is sometimes the very one that heals
it",e

desl14 byte "Your emotions are the slaves to your thoughts, and you are the slave to your
emotions",0

des15 byte "Pity those who don't feel anything at all because life is full of colors of
feelings",®

desl6 byte "The world is a tragedy to those who feel, but a comedy to those who think",0
desl17 byte "Happy, sad, fear, anger, disgust and surprise are all part and parcel of
life",0

des18 byte "I envy people that know love. That have someone who takes them as they are",@
des19 byte "Sometimes I think, I need a spare heart to feel all the things I feel",0
des2 byte "True love is not a hide and seek game, in true love, both lovers seek each
other",0

;CRATE 2
des21 byte "You will be rich",0

des22 byte "You will marry to your crush",@
des23 byte "You will die",@

des24 byte "You will ugly",e

des25 byte "You will success",@

des26 byte "You will be handsome or pretty",0
des27 byte "You will have small cottage",©
des28 byte "You will have your favourite car",o
des29 byte "You will marry to your enemy",@
des3 byte "You will be a good person",®

;CRATE 3

des31 byte "People can see you as stubborn and headstrong because you definitely have a
dominant personality",®

des32 byte "You have a lot of enthusiasm, but it fades rather quickly",0

des33 byte "Sometimes your emotions weigh you down, but you generally feel free from
them",0

des34 byte "You have the classic Type A personality",®@
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des35 byte "At times, you can be a bit too serious and you tend to put too much pressure
on yourself",0

des36 byte "You can't change how people treat you or what they say about you.All you can
do is change how you react to it.",@

des37 byte "Don't hold to anger,hurt or pain. They steal your energy and keep you from
love.",0
des38 byte "Don't give up on the person you are becoming.",@

des39 byte "Stop dreaming about your bucket list and start living it.",@
des4 byte "Love yourself like I love you.",0

;counter for each crate
cokll dword 1
cok12 dword 1
cok13 dword 1

;ask prompt

last byte "WANT TO PLAY AGAIN (1 - YES , 2 - NO ) : ",0

.code
main PROC
call colourl ;set the initial colour for the text
call ani s;proc for colour animation
call prompt_2 s;proc print start game
call prompt_3 s;proc print how to play
call prompt_4 sproc print exit
call Crlf
call Crlf
call prompt_5 ;call user prompt
call ReadDec ;input from user
cmp eax,1 ;if input 1
je start
cmp eax, 2 ;if input 2
je how
jmp luar ;if input 3
main ENDP

colourl proc
mov ebx, green+7
mov eax,ebx

call
ret

SetTextColor

colourl endp

ani proc
mov ecx,4

L1:

call

s;animation proc

maintitle s;proc print the PERPLEX CRATE title

mov eax, 900

call
call

Delay ;screen delay for 900 miliseconds
Clrscr

add ebx,1
mov eax,ebx

call
loop

ani endp

SetTextColor ;set new text colour
L1
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maintitle proc sproc print the title
mov edx,offset linel
call Writestring
call Crlf
mov edx,offset line2
call Writestring
call Crlf
mov edx,offset line3
call Writestring
call Crlf
mov edx,offset line4d
call Writestring
call Crlf
mov edx,offset line5
call Writestring
call Crlf
mov edx,offset line6
call Writestring
call Crlf
mov edx,offset line7
call Writestring
call Crlf
mov edx,offset line8
call Writestring
call Crlf
mov edx,offset line9
call Writestring
call Crlf
mov edx,offset 1linel®
call Writestring
call Crlf
call Crlf
mov edx,offset linell
call Writestring
call Crlf
mov edx,offset linel2
call Writestring
call Crlf
mov edx,offset linel3
call Writestring
call Crlf
mov edx,offset linel4d
call Writestring
call Crlf
mov edx,offset linel5
call Writestring
call Crlf
mov edx,offset linel6
call Writestring
call Crlf
mov edx,offset linel?7
call Writestring
call Crlf
mov edx,offset 1inel8
call Writestring
call Crlf
mov edx,offset 1linel9
call Writestring
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call Crlf
mov edx,offset 1ine20
call Writestring
call Crlf
call Crlf
ret
maintitle endp

prompt_2 proc
mov eax,green+13
call SetTextColor
mov edx,offset p2
call Writestring
call Crlf
ret

prompt_2 endp

prompt_3 proc

call Crlf
mov eax,green+12
call SetTextColor
mov edx,offset p3
call Writestring
call crlf
ret

prompt_3 endp

prompt_4 proc

call Crlf
mov eax,green+7
call SetTextColor
mov edx,offset p4
call Writestring
call Crlf
ret

prompt_4 endp

prompt_5 proc
mov eax,3
call SetTextColor
mov edx,offset p5
call Writestring
ret

prompt_5 endp

start proc
mov eax, 300
call Delay
call Clrscr
call crate
ret

start endp

crate proc
mov eax,green+13
call SetTextColor
call Clrscr
mov edx,offset p6

;proc print start game

s;proc print how to play

sproc print exit

;proc ask user

sproc start game

;call proc crate to display all crates

s;proc display all crates
;set text colour
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call Writestring
call Crlf
call Crlf
mov edx,offset mulal
call Writestring
call Crlf
mov edx,offset mulal2
call Writestring
call Crlf
mov edx,offset mulal3
call Writestring
call Crlf
mov edx,offset mulald
call Writestring
call Crlf
mov edx,offset mulals
call Writestring
call Crlf
mov edx,offset mulalé6
call Writestring
call Crlf
call Crlf
mov edx,offset mulal?7
call Writestring
call Crlf
mov edx,offset mulal8
call Writestring
call Crlf
mov edx,offset mulal9
call Writestring
call Crlf
mov edx,offset mula20
call Writestring
call Crlf
mov edx,offset mula2l
call Writestring
call Crlf
mov edx,offset mula22
call Writestring
call Crlf
call Crlf
mov edx,offset mula23
call Writestring
call ReadDec
cmp eax, kotak
je ki
cmp eax, kotak+4
je k2
jmp k3
crate endp

how proc ;proc display all how to play
instructions

call Clrscr

mov eax, green

call SetTextColor

mov eax, 300

call Delay
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mov edx,offset ho
call Writestring
call Crlf

call Crlf

mov edx,offset hol
call Writestring
call Crlf

mov edx,offset ho2
call Writestring
call Crlf

mov edx,offset ho3
call Writestring
call Crlf

call Crlf

mov edx,offset ho5
call Writestring
call Crlf

call Crlf

mov edx,offset ho4
call Writestring
call ReadDec

cmp eax,1
je start
jmp luar ;jmp luar if user enter 2
how endp
luar proc sproc print "Thank you for Playing"

call Clrscr

mov edx,offset plo
call Writestring
call Crlf

mov edi,offset total
mov eax, [edi]

mov edx,offset pll
call Writestring
call WriteDec

call Crlf

add edi,TYPE total
mov eax, [edi]

mov edx,offset pl2
call Writestring
call WriteDec

call Crlf

add edi,TYPE total
mov eax, [edi]

mov edx,offset pl3
call Writestring
call WriteDec

call Crlf

call Crlf

mov edx,offset arl
call Writestring
call Crlf

mov edx,offset ar2
call Writestring
call Crlf

mov edx,offset ar3
call Writestring
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call Crlf

mov edx,offset ar4
call Writestring
call Crlf

mov edx,offset ar5
call Writestring
call Crlf

mov edx,offset aré6
call Writestring
call Crlf

mov edx,offset ar7
call Writestring
call Crlf

mov edx,offset ar8
call Writestring
call Crlf

mov edx,offset ar9
call Writestring
call Crlf

call Crlf

mov edx,offset arrl
call Writestring
call Crlf

mov edx,offset arr2
call Writestring
call Crlf

mov edx,offset arr3
call Writestring
call Crlf

mov edx,offset arr4
call Writestring
call Crlf

mov edx,offset arrs
call Writestring
call Crlf

exit

luar endp

k1 proc

1

call Clrscr

mov edx,offset kstart
call Writestring

call Crlf

call Crlf

mov edx,offset kdash

call Writestring

call Crlf

mov edx,offset kpickl
call Writestring

call ReadDec

call tunggu

call k11

inc cokll
call Crlf
call Crlf
mov edx,offset kdash

s;proc crate 1 if user choose crate

;call k11 proc (random fruits and desc)
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call Writestring

call Crlf

call Crlf

mov edx,offset kpick2

call Writestring

call ReadDec

call tunggu

call k11 ;call k11 proc (random fruits and desc)

inc cokl1l

call Crlf

call Crlf

mov edx,offset kdash
call Writestring

call Crlf

call Crlf

mov edx,offset kpick3
call Writestring

call ReadDec

call tunggu

call ki1 ;call k11 proc (random fruits and desc)

call Crlf

call Crlf

mov edx,offset kdash
call Writestring

call Crlf
call scorel
call ask ;call ask proc
k1 endp
k2 proc ;proc crate 2 if user choose crate

call Clrscr

mov edx,offset kstart
call Writestring

call Crlf

mov edx,offset kdash
call Writestring

call Crlf

call Crlf

mov edx,offset kpickl
call Writestring

call ReadDec

call tunggu

mov eax,cokl2

call k12 ;call k12 proc (random fruits and desc)

inc cok12

call Crlf

call Crlf

mov edx,offset kdash
call Writestring

call Crlf

call Crlf

mov edx,offset kpick2
call Writestring

call ReadDec
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call tunggu
mov eax,cokl2
call k12 ;call k12 proc (random fruits and desc)

inc cokl12

call Crlf

call Crlf

mov edx,offset kdash
call Writestring

call Crlf

call Crlf

mov edx,offset kpick3
call Writestring

call ReadDec

call tunggu

mov eax,cokl2

call k12 ;call k12 proc (random fruits and desc)

call Crlf

call Crlf

mov edx,offset kdash
call Writestring
call Crlf

mov edx,offset kdash
call Writestring

call Crlf
call score2
call ask ;call ask proc
k2 endp
k3 proc ;proc crate 3 if user choose crate

call Clrscr

mov edx,offset kstart
call Writestring

call Crlf

mov edx,offset kdash
call Writestring

call Crlf

call Crlf

mov edx,offset kpickl
call Writestring

call ReadDec

call tunggu

mov eax,cokl3

call k13 ;call k13 proc (random fruits and desc)

inc cok13

call Crlf

call Crlf

mov edx,offset kdash
call Writestring
call Crlf

call Crlf

mov edx,offset kpick2
call Writestring
call ReadDec

call tunggu
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k3 endp

k11 pro
descrip

L1:

mov eax,cokl3
call k13

inc cok13

call Crlf

call Crlf

mov edx,offset kdash
call Writestring
call Crlf

call Crlf

mov edx,offset kpick3
call Writestring
call ReadDec

call tunggu

mov eax,cokl3

call k13

call Crlf

call Crlf

mov edx,offset kdash
call Writestring
call Crlf

mov edx,offset kdash
call Writestring
call Crlf

call score3

call ask

C
tion for crate 1

mov eax,cokll
cmp eax,1d
je L1

cmp eax,2d
je L2

cmp eax, 3d
je L3

cmp eax,4d
je L4

cmp eax,5d
je L5

cmp eax, 6d
je L6

cmp eax,7d
je L7

cmp eax,8d
je L8

cmp eax,9d
je L9

cmp eax,led
je L1e

mov edx,offset fruit
call Writestring
call Crlf

;call k13 proc (random fruits and desc)

;call k13 proc (random fruits and desc)

;call ask proc

s;proc looping for random fruits and
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L2:

L3:

L4:

L5:

L6:

L7:

call Crlf

call durian

mov edx,offset des
call Writestring
ret

mov edx,offset fruit2
call Writestring

call Crlf

call Crlf

call grape

mov edx,offset desl2
call Writestring

ret

mov edx,offset fruit3
call Writestring

call Crlf

call Crlf

call apple

mov edx,offset desl3
call Writestring

ret

mov edx,offset fruit4
call Writestring

call Crlf

call Crlf

call banana

mov edx,offset desl4d
call Writestring

ret

mov edx,offset fruits
call Writestring

call Crlf

call Crlf

call kiwi

mov edx,offset desl5
call Writestring

call Crlf

ret

mov edx,offset fruité6
call Writestring

call Crlf

call Crlf

call mango

mov edx,offset desl6
call Writestring

call Crlf

ret

mov edx,offset fruit7
call Writestring

call Crlf

call Crlf

call pine
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mov edx,offset desl?7
call Writestring
call Crlf
ret

L8:
mov edx,offset fruit8
call Writestring
call Crlf
call Crlf
call kacang
mov edx,offset desl8
call Writestring
call Crlf
ret

L9:
mov edx,offset fruit9
call Writestring
call Crlf
call Crlf
call star
mov edx,offset desl9
call Writestring
call Crlf
ret

L1o:
mov edx,offset fruitle
call Writestring
call Crlf
call Crlf
call dragon
mov edx,offset des2
call Writestring
call Crlf
ret

k11l endp

k12 proc s;proc looping for random fruits and
description for crate 2

cmp eax,1
je L1

cmp eax,2
je L2

cmp eax,3
je L3

cmp eax,4
je L4

cmp eax,5
je L5

cmp eax,6
je L6

cmp eax,?7
je L7

cmp eax,8
je L8

cmp eax,9
je L9

cmp eax, 10
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L1:

L2:

L3:

L4:

L5:

L6:

L7:

je L10

mov edx,offset fruitle
call Writestring

call Crlf

call Crlf

call dragon

mov edx,offset des2l
call Writestring

ret

mov edx,offset fruit9
call Writestring

call Crlf

call Crlf

call star

mov edx,offset des22
call Writestring

ret

mov edx,offset fruit8
call Writestring

call Crlf

call Crlf

call kacang

mov edx,offset des23
call Writestring

ret

mov edx,offset fruit7
call Writestring

call Crlf

call Crlf

call pine

mov edx,offset des24
call Writestring

ret

mov edx,offset fruité
call Writestring

call Crlf

call Crlf

call mango

mov edx,offset des25
call Writestring

call Crlf

ret

mov edx,offset fruits
call Writestring

call Crlf

call Crlf

call kiwi

mov edx,offset des26
call Writestring

ret
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mov edx,offset fruit4
call Writestring
call Crlf
call Crlf
call banana
mov edx,offset des27
call Writestring
ret

L8:
mov edx,offset fruit3
call Writestring
call Crlf
call Crlf
call apple
mov edx,offset des28
call Writestring
ret

L9:
mov edx,offset fruit2
call Writestring
call Crlf
call Crlf
call grape
mov edx,offset des29
call Writestring
ret

L10:
mov edx,offset fruit
call Writestring
call Crlf
call Crlf
call durian
mov edx,offset des3
call Writestring
call Crlf
ret

k12 endp

k13 proc s;proc looping for random fruits and
description for crate 3

cmp eax,1
je L1
cmp eax,2
je L2
cmp eax,3
je L3
cmp eax,4
je L4
cmp eax,5
je L5
cmp eax,6
je L6
cmp eax, 7
je L7
cmp eax,8
je L8
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L1:

L2:

L3:

L4:

L5:

L6:

cmp eax,9
je L9

cmp eax, 10
je L10

mov edx,offset fruit9
call Writestring

call Crlf

call Crlf

call star

mov edx,offset des3l
call Writestring

ret

mov edx,offset fruit4
call Writestring

call Crlf

call Crlf

call banana

mov edx,offset des32
call Writestring

ret

mov edx,offset fruité
call Writestring

call Crlf

call Crlf

call mango

mov edx,offset des33
call Writestring

ret

mov edx,offset fruitle
call Writestring

call Crlf

call Crlf

call dragon

mov edx,offset des34
call Writestring

ret

mov edx,offset fruit7
call Writestring

call Crlf

call Crlf

call pine

mov edx,offset des35
call Writestring

call Crlf

ret

mov edx,offset fruit2
call Writestring

call Crlf

call Crlf

call grape

mov edx,offset des36
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call Writestring
call Crlf
ret

L7:
mov edx,offset fruit8
call Writestring
call Crlf
call Crlf
call kacang
mov edx,offset des37
call Writestring
call Crlf
ret

L8:
mov edx,offset fruit3
call Writestring
call Crlf
call Crlf
call apple
mov edx,offset des38
call Writestring
call Crlf
ret

L9:
mov edx,offset fruits
call Writestring
call Crlf
call Crlf
call kiwi
mov edx,offset des39
call Writestring
call Crlf
ret

L10:
mov edx,offset fruit
call Writestring
call Crlf
call Crlf
call durian
mov edx,offset des4
call Writestring
call Crlf
ret

k13 endp
tunggu proc sproc print animation for waiting * * * *

mov edx,offset tung
call Writestring

mov edx,offset tungl
call Writestring

mov eax, 370

call Delay

call Writestring
call Delay

call Writestring
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call Delay

call Writestring
call Delay

call Writestring
call Delay

call Crlf

ret

tunggu endp

scorel proc

call Crlf

call Crlf

call Randomize
mov eax, 100

call RandomRange
mov edi,offset total
add [edi],eax

mov edx,offset p9
call Writestring
call Crlf

mov edx,offset p7
call Writestring
call WriteDec
call Crlf

mov edx,offset p8
call Writestring
mov eax, [edi]
call WriteDec
call Crlf

ret

scorel endp
score2 proc

call Crlf

call Crlf

call Randomize
mov eax, 100

call RandomRange
mov edi,offset total
add edi,TYPE total
add [edi],eax

mov edx,offset p9
call Writestring
call Crlf

mov edx,offset p7
call Writestring
call WriteDec
call Crlf

mov edx,offset p8
call Writestring
mov eax, [edi]
call WriteDec
call Crlf

ret
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score2 endp
score3 proc

call Crlf

call Crlf

call Randomize
mov eax, 100

call RandomRange
mov edi,offset total
add edi,8

add [edi],eax

mov edx,offset p9
call Writestring
call Crlf

mov edx,offset p7
call Writestring
call WriteDec
call Crlf

mov edx,offset p8
call Writestring
mov eax, [edi]
call WriteDec
call Crlf

ret

score3 endp

ask proc s;proc ask will ask the user if want to
continnue play or not

call Crlf

mov eax,green+12
call SetTextColor
mov edx,offset last
call Writestring
call ReadDec

cmp eax,1 ;continue play will jump to choose crate
je crate
cmp eax,?2 ;exit jump to luar proc
je luar
ask endp

DI I3 33 3333333333333 33333333333333333333333333333333333333333333333330)
kiwi proc

mov eax,green+8
call SetTextColor
mov edx,offset ol
call Writestring
call Crlf

mov edx,offset 02
call Writestring
call Crlf

mov edx,offset o3
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call Writestring
call Crlf
mov edx,offset o4
call Writestring
call Crlf
mov edx,offset o5
call Writestring
call Crlf
mov edx,offset 06
call Writestring
call Crlf
mov edx,offset o7
call Writestring
call Crlf
mov edx,offset o8
call Writestring
call Crlf
mov edx,offset 09
call Writestring
call Crlf
mov edx,offset 010
call Writestring
call Crlf
mov edx,offset oll
call Writestring
call Crlf
call Crlf
call Crlf
mov eax,green+13
call SetTextColor
ret

kiwi endp

durian proc

mov eax,green+12

call SetTextColor
mov edx,offset dl
call Writestring

call Crlf

mov edx,offset d2
call Writestring

call Crlf

mov edx,offset d3
call Writestring

call Crlf

mov edx,offset d4
call Writestring

call Crlf

mov edx,offset d5
call Writestring

call Crlf

mov edx,offset dé6
call Writestring

call Crlf

mov edx,offset d7
call Writestring

call Crlf
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mov edx,offset d8
call Writestring
call Crlf
mov edx,offset d9
call Writestring
call Crlf
mov edx,offset dlo
call Writestring
call Crlf
mov edx,offset dill
call Writestring
call Crlf
mov edx,offset dl12
call Writestring
call Crlf
mov edx,offset di3
call Writestring
call Crlf
mov edx,offset di4
call Writestring
call Crlf
call Crlf
call Crlf
mov eax,green+13
call SetTextColor
ret

durian endp

grape proc

mov eax,green+11l
call SetTextColor
mov edx,offset gpl
call Writestring
call Crlf

mov edx,offset gp2
call Writestring
call Crlf

mov edx,offset gp3
call Writestring
call Crlf

mov edx,offset gp4
call Writestring
call Crlf

mov edx,offset gp5
call Writestring
call Crlf

mov edx,offset gp6
call Writestring
call Crlf

mov edx,offset gp7
call Writestring
call Crlf

mov edx,offset gp8
call Writestring
call Crlf

mov edx,offset gp9
call Writestring
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call Crlf
call Crlf
mov eax,green+13
call SetTExtColor
ret

grape endp

apple proc

mov eax,green+10
call SetTextColor
mov edx,offset apl
call Writestring
call Crlf

mov edx,offset ap2
call Writestring
call Crlf

mov edx,offset ap3
call Writestring
call Crlf

mov edx,offset ap4
call Writestring
call Crlf

mov edx,offset ap5
call Writestring
call Crlf

mov edx,offset ap6
call Writestring
call Crlf

mov edx,offset ap7
call Writestring
call Crlf

mov edx,offset ap8
call Writestring
call Crlf

mov edx,offset ap9
call Writestring
call Crlf

mov edx,offset apl@
call Writestring
call Crlf

mov edx,offset apll
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTExtColor
ret

apple endp
banana proc

mov eax,green+12
call SetTextColor
mov edx,offset bnl
call Writestring
call Crlf

SECR2033 — COMPUTER ORGANIZATION & ARCHITECTURE [PROJECT REPORT - FINAL]



mov edx,offset bn2
call Writestring
call Crlf

mov edx,offset bn3
call Writestring
call Crlf

mov edx,offset bn4
call Writestring
call Crlf

mov edx,offset bn5
call Writestring
call Crlf

mov edx,offset bné
call Writestring
call Crlf

mov edx,offset bn7
call Writestring
call Crlf

mov edx,offset bn8
call Writestring
call Crlf

mov edx,offset bn9
call Writestring
call Crlf

mov edx,offset bnlo
call Writestring
call Crlf

mov edx,offset bnll
call Writestring
call Crlf

mov edx,offset bnl2
call Writestring
call Crlf

mov edx,offset bnl3
call Writestring
call Crlf

mov edx,offset bnl4
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTextColor
ret

banana endp
mango proc

mov eax,green+12
call SetTextColor
mov edx,offset mgl
call Writestring
call Crlf

mov edx,offset mg2
call Writestring
call Crlf

mov edx,offset mg3
call Writestring
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call Crlf

mov edx,offset mg4
call Writestring
call Crlf

mov edx,offset mg5
call Writestring
call Crlf

mov edx,offset mg6
call Writestring
call Crlf

mov edx,offset mg7
call Writestring
call Crlf

mov edx,offset mg8
call Writestring
call Crlf

mov edx,offset mg9
call Writestring
call Crlf

mov edx,offset mglo
call Writestring
call Crlf

mov edx,offset mgll
call Writestring
call Crlf

mov edx,offset mgl2
call Writestring
call Crlf

mov edx,offset mgl3
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTextColor
ret

mango endp
pine proc

mov eax,green
call SetTextColor
mov edx,offset pnl
call Writestring
call Crlf

mov edx,offset pn2
call Writestring
call Crlf

mov edx,offset pn3
call Writestring
call Crlf

mov edx,offset pn4
call Writestring
call Crlf

mov edx,offset pn5
call Writestring
call Crlf

mov edx,offset pné6
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call Writestring
call Crlf

mov edx,offset pn7
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTextColor
ret

pine endp
star proc

mov eax,green

call SetTextColor
mov edx,offset sttl
call Writestring
call Crlf

mov edx,offset stt2
call Writestring
call Crlf

mov edx,offset stt3
call Writestring
call Crlf

mov edx,offset stt4
call Writestring
call Crlf

mov edx,offset stt5
call Writestring
call Crlf

mov edx,offset stt6
call Writestring
call Crlf

mov edx,offset stt7
call Writestring
call Crlf

mov edx,offset stt8
call Writestring
call Crlf

mov edx,offset stt9
call Writestring
call Crlf

mov edx,offset sttle
call Writestring
call Crlf

mov edx,offset sttll
call Writestring
call Crlf

mov edx,offset sttl2
call Writestring
call Crlf

mov edx,offset sttl3
call Writestring
call Crlf

mov edx,offset sttl4d
call Writestring
call Crlf

SECR2033 — COMPUTER ORGANIZATION & ARCHITECTURE [PROJECT REPORT - FINAL]



mov edx,offset sttl5
call Writestring
call Crlf

mov edx,offset sttl6
call Writestring
call Crlf

mov edx,offset sttl7
call Writestring
call Crlf

mov edx,offset sttl8
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTExtColor
ret

star endp
dragon proc

mov eax,green+1l
call SetTextColor
mov edx,offset dgl
call Writestring
call Crlf

mov edx,offset dg2
call Writestring
call Crlf

mov edx,offset dg3
call Writestring
call Crlf

mov edx,offset dg4
call Writestring
call Crlf

mov edx,offset dg5
call Writestring
call Crlf

mov edx,offset dgé6
call Writestring
call Crlf

mov edx,offset dg7
call Writestring
call Crlf

mov edx,offset dg8
call Writestring
call Crlf

mov edx,offset dg9
call Writestring
call Crlf

mov edx,offset dglo
call Writestring
call Crlf

mov edx,offset dgll
call Writestring
call Crlf

mov edx,offset dgl2
call Writestring
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call Crlf
mov edx,offset dgl3
call Writestring
call Crlf
mov edx,offset dgl4
call Writestring
call Crlf
mov edx,offset dgl5
call Writestring
call Crlf
mov edx,offset dglé6
call Writestring
call Crlf
call Crlf
mov eax,green+13
call SetTextColor
ret

dragon endp

kacang proc

mov eax,green+8
call SetTextColor
mov edx,offset nutl
call Writestring
call Crlf

mov edx,offset nut2
call Writestring
call Crlf

mov edx,offset nut3
call Writestring
call Crlf

mov edx,offset nut4
call Writestring
call Crlf

mov edx,offset nut5
call Writestring
call Crlf

call Crlf

mov eax,green+13
call SetTextColor
ret

kacang endp
END main
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