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2 Videos to Start With

https://www.youtube.com/watch?v=FdMzngWchDk

John Conway Talks Aboutthe Gam.. @ 4 @

_John Conway Talks About the Gam.. Q__A @
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https://www.youtube.com/watch?v=FdMzngWchDk
https://www.youtube.com/watch?v=k2IZ1qsx4CM
https://www.youtube.com/watch?v=FdMzngWchDk
https://www.youtube.com/watch?v=k2IZ1qsx4CM

You Tllhe conway's game of life



https://www.youtube.com/watch?v=CgOcEZinQ2I
https://www.youtube.com/watch?v=CgOcEZinQ2I

1-Dimensional Game of Life

Q‘.} D. Thiebaut, Computer Science, Smith College
A Y



Rules of 1D-Life

Rule 1: O neighbors
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Rules of 1D-Life

Rule 2: 1 neighbor
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Rules of 1D-Life

Rule 2: 1 neighbor
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Rules of 1D-Life

Rule 3: 2 neighbors

4 el 1 el fief [
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Rules of 1D-Life

Rule 3: 2 neighbors
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A 1-D Version
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A 1-D Version
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A 1-D Version

time
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Problem of the Day(s):
Implement 1D Game of Lite
N Assembply!




How to Approach This?

https://img.clipartfest.com/db77689f2cfc577629ec3ff678465323 managed-it-services-nj-it-person-with-question-mark-clipart 4100-6000.jpeg
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https://img.clipartfest.com/db77689f2cfc577629ec3ff678465323_managed-it-services-nj-it-person-with-question-mark-clipart_4100-6000.jpeg

#Step 1: Write Algorithm
N an more "‘comfortable’
language... [




® O *Untitled*

# gameOfLife.py

# D. Thiebaut

# 1-Dimensional Game of Life
~om __future__ ‘mport print_function
~om __future__ import division

numGen = 20 # number of generations

# initial dish
dish = " # # # # & # #ERRAR # R # # # #in # "
N =len( dish )

# new dish used to compute next generation
newDish = N * " ©

# iterate over all generations
1 in range( numGen ):

# print current/new dish
print( dish )

# get ready to compute next generation
newDish = " " # first and last cells always dead

*j in range( 1, N-2 ): # skip 1lst and last
count = @
dish[j-1]=="#": count += 1
dish[j+1]=="#": count += 1
count==1:
newDish = newDish + "#°'

newDish = newDish +

# add Nth cell as dead to newDish
newDish = newDish + " "

# next generation becomes current
dish = newDish

Ln: 41 Col: 0

Game of Life
Python: V1

getcopy GameOfiLife1D.py
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e o *Untitled" Game of Life

#! /usr/bin/env python3 m .
# gameOfLife.py . Same . Python' V2
# D. Thiebaut version but without
# 1-Dimensional Game of Life tests
‘rom __future__ ‘mport print_function
~om __future__ import division

numGen = 20 # number of generations

# initial dish
dish = [0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0]
N =len( dish )

# new dish used to compute next generation
newDish = N * [@]

# iterate over all generations
1 in range( numGen ):

# print current/new dish

print( "".join( [ str(chrCord(' ")+c ) ) for ¢ indish ] ) )

# get ready to compute next generation
newDish[@] = newDish[N-1] = 0@

*jJ in range( 1, N-1|): # skip 1lst and last
count = dish[j-1] A dish[j+1]
newDish[j] = count

getcopy GameOfiLife1D_V2.py

# next generation becomes current
dish = newDish

Ln: 2¢
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http://www.lutanho.net/fractal/sierpa.html
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http://www.lutanho.net/fractal/sierpa.html

Fractals
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https://www.mnn.com/earth-matters/wilderness-resources/blogs/14-amazing-fractals-found-in-nature
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https://www.mnn.com/earth-matters/wilderness-resources/blogs/14-amazing-fractals-found-in-nature

Fractals
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https://upload.wikimedia.org/wikipedia/commons/7/74/Dragon_trees.jpg

Review Homework #5
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Back to Game of Life
Python to Assembly

* Develop Python solution

* Copy Python solution in assembly program and
comment out all the lines

* Take groups of Python statements and translate
iINnto assembly

* Python program becomes natural comments for the
assembly
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Develop Assembly
Program as a Class

Exercise x

¢




[T-statements In
Assembly




Outline

 Jmp: the jump instruction
* flags register

* conditional jumps (jne, je, |at, |ge, |it, |le, Ja, |b...)
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~Start:
mov
jmp
here: mov
mov

there: mov
inc
add
jmp

ebx, Table
there

al, 1
ecx, N

byte[ebxt+tesi], al
esi

al, al

here
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Jumping around...

_Start:
mov ebx, Table ;
jmp there ;

here: mov al, 1 ;
mov ecx, N ;

there: mov byte[ebxt+tesi], al ;
inc esi ;
add al, al ;
jmp here ;
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_Start:
mov
jmp
here: mov
mov

there: mov
inc
add
jmp

ebx, Table
there

al, 1
ecx, N

byte[ebxt+tesi], al
esi

al, al

here

e we

e we

e e we we

Jumping around...
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jmp there .'mov eip,there’
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-lags Reqgister
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eax

ebx

eCX

edx

es|

ed|
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eax

ebx

eCX

edx

AND

es|

ed|

CF
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Examples

_start: nop

nop ; ilmmediate Flag values

; value AFTER the instruction
mov al, 0x43 s 67
sub al, 0x43 - PF ZF IF 1D
mov al, 0x43 s 67
sub al, 0x42 : 66 IF ID
mov al, 0x43 s 67
sub al, 0x44 + 68 CF PF AF SF IF 1ID
mov al, 0x43 s 67
sub al, Oxff s 255 or -1 CF PF AF IF 1D
mov al, 0x43 s 67
sub al, 0x81 ; 129 or -127 CF SF IF OF ID

D. Thiebaut, Computer Science, Smith College



IDEA!

* We need an instruction that will jump to some place
other than the next instruction if one or more of the
flags bits are set a particular way

* For example, it would be great to see what flag bits
are set when the result of a subtraction is positive
or zero, and create a special jump instruction
that jumps to some label only if these bits are
set.
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Meet the Conditional Jumps!

* e )z

* |ne, Nz
o |l

* |le

° 19

° Jge
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Meet the CMP instruction!

* cmp op1l, op2 - 0p1 -0p2, setthe flag bits
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We stopped here last time...

5 ) D. Thiebaut, Computer Science, Smith College



Examples

» 1f eax == ebx: s 1f dish[]] == 1:
. count += 1 ; dishString[j] = '#'
. + else

; dishString[jJ] = '

A. D. Thiebaut, Computer Science, Smith College




Examples

# ¢ 1s a char
if ¢ >= 'a' and ¢c <= 'z':
c = chr( ord(c)-32 )

e e e e
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Examples

+ 1f x > OXFFFFFFFF:
- Z = X+2

+ else:

- z = x-1

A. D. Thiebaut, Computer Science, Smith College
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* Je, )z
jne, Nz
° Jl :
e, |z
|le :
o
: ) Nz
le
jge ..
be
° Ja
* |ae
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