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Computer Simulator

http://bit.ly/2]TJswl

Components Computer Program

33 0000
i3 0002:
223 0004:
st 0006:

0008:

LOAD [8]
ADD 1
STORE [8]
JUMP 0

0

http://www.science.smith.edu/dftwiki/media/simulator/
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Click on "Program™ tab to edit the program.
~ o~
e

Lick on "Computer"™ to observe the execution of the program.

0 cycles since last reset.

e | Ink to the simulator

| ink to the documentation

e | ink tothe CSC103 lab
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IP Register

 The IP register
(Instruction Pointer)
iNn the Pentium plays
the role of PC in the
Simple Computer
Simulator
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Exercise

Compute x = (2*alpha + 1) / beta

alpha dd 3
beta dd 4
X dd 6
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— Exercise

Compute x = (2*alpha + 1) ° beta

alpha dd 3
beta dd 4
X dd 6
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n db 231 Exercise

Print n in decimal.
Assume the 231LIb

- library is not available...
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77 printByteDec.asm

722 D. Thiebaut B
77 Takes the byte stored in n and prints it in decimal o u Io n

7227 on the screen.

77; For example, i1f n is set to 231, the output of the program is
;77

722 n = 231

;77

section .data

n db 231 ;sthe number to print in decimal
msg db n=" ;a message used to prefix the output
dl db C sthe 3 digits composing n (some might
d2 db C ;send up being 0)
d3 db C
1¢ db 10 ;a line feed to terminate the printout
global start
section .text
_start: mov eax, 0 ;suse dwords for division
mov edx, 0 ;8etup edx:eax <-- 0
mov al, byte[n) jedx:eax <-- n
mov ebx, 10 ;get ready to divide by 10
div ebx ;jedx <- d3 in binary
jeax <- guotient (did2)
add dl, '0’ ;sbinary to ascii
mov byte[d3], 4l ;d3 now contains ascii of

;least significant digit of n

mOov edx, 0 jreset edx to 0
div ebx ;jedx <- d2 in binary
;jeax <- qguotient (dl)
add dl, '0’ ;sbinary to ascii
mOovV byte[d2], 4l ;d2 now contains middle digit
add al, '0’ ;sbinary to ascili
mov byte[dl], al ;dl now contains most sig. digit
mOov eax, 4 ;print "msg = dld2d3" followed by
movV ebx, 1 ;line-feed
mOovV ecx, msg
mOov edx, 4+4
int 0x80
;2; exit
mov eax, 1
mov ebx,0
int 0x80 ; final system call
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Logical Instructions

AND, OR, NOT, XOR
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a b iaandb
F F -
_______ FT:
"""" r | e E
"""" T T T
a b iaandb
0 0 0
_______ 010
1 l0 o
IR o

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




a b {aandb
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a b iaandb

F F -

_______ FT:

"""" r | e E

"""" T T T

a b ‘aandb a b éaorb a b axorb
0 | 0 0 0| 0 o0 0 | O 0
"""" o 1+ o | o1 1 | ol 1t 1
1 lo o | |10 1 | |10 1
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a b iaandb
F = -
F T -
T = ~
T T T
a b ‘aandb a b éaorb a b axorb
0 0 0 0 0 0 0 0 0
0 1 0 0 1 1 0 1 1
1 0 0 1 0 1 1 0 1
1 1 1 1 1 1 1 1 0
a not a
0 1
1 0

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




10010 10010 10010
and 11100 or 11100 xor 11100

not 11100
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Instruction Feature

AND Good for setting bits to 0

OR

Good for complementing
all the bits

Image credits http://www.staugustinechico.com/wp-content/uploads/2015/05/remember.jpg
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and op8,o0p8
and opl6,o0pl6

(:j and op32,0p32
a ﬂ and dest, src

Op: mem, reg, imm

alpha db O0xf3
beta dw 4
X dd 6

and byte[alpha],7
mov ax,0x1234

and ax,0xFFO00

and dword[x], 2
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or op8,0p8
or opl6,o0pl6

or op32,0p32
O r or dest, src

Op: mem, reg, imm

alpha db 3
beta dw 4
X dw 0x0FO06

or byte[alpha], 4
mov ax,0x1234

or ax, 0xFFO0O0

or word([x], 15
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XOr op8,0p8
XOr opl6,o0pl6

XOr op32,0p32
XO I’ xor dest, src

Op: mem, reg, imm

alpha db 3
beta dw 4
X dd O0xXFO06

Xor byte[alpha], 0x0F
mov ax,0x1234

Xor ax, 0xFFO0O0

Xor dword[x], 15
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not op38
not opl6

not op32
ﬂ Ot not oprnd

Op: mem, reg

alpha db 3
beta dw 4
X dd O0xXFO06

not byte[alpha]
mov ax,0x1234

not ax

not dword[x]
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Exerclse

X dd 0 L
most dd 0 7 7 ‘
least dd 0 N

call getInput ; eax <- user 1input
mov dword[x], eax

set most to contain all 0s except most
significant bit of x. Set least to
contain all 1s except least significant

nybble of x

No No No e
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