Introduction to 8086
Assembly

Lecture 5



Labels and jumping (the jmp instruction)

mov eax, 1
add eax, eax
Jmp

XOor eax, eax

sub eax, 303



Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell

Xor eax, eax 1008 jmp labell
labell: 1010 | xXor eax,eax

sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell

Xor eax, eax 1008 jmp labell
labell: 1010 | xXor eax,eax

sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell
Xor eax, eax 1008 jmp labell
labell: 1010 XOr eax,eax
\ sub eax, 303 ‘
sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell

Xor eax, eax 1008 jmp 1012
labell: 1010 | xXor eax,eax

sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell

XOr eax, eax 1008 jmp 42
labell: 1010 XOr eax,eax

sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

memory

mov eax, 1 1001
mov eax, 1

add eax, eax

1006 | add eax,eax

jmp labell

Xor eax, eax 1008 jmp 1012
labell: 1010 | xXor eax,eax

sub eax, 303 1012

sub eax, 303




Labels and jumping (the jmp instruction)

Executing: mov eax, 1

CPU

1001

1006

1008

1010

1012

memory

mov eax, 1

add eax,eax

Jjmp 1012

XOr eax,eax

sub eax, 303




Labels and jumping (the jmp instruction)

Executing: add eax,eax

CPU

1001

1006

1008

1010

1012

memory

mov eax, 1

add eax,eax

Jjmp 1012

XOr eax,eax

sub eax, 303
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Labels and jumping (the jmp instruction)

memory

Executing:

Jjmp

1012

CPU

1001

1006

mov eax, 1

add eax,eax

Jjmp 1012

XOr eax,eax

sub eax, 303
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Labels and jumping (the jmp instruction)

Executing:

Jjmp

1012

CPU

1001

1006

1008

1010

1012

memory

mov eax, 1

add eax,eax

Jjmp 1012

XOr eax,eax

sub eax, 303
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Labels and jumping (the jmp instruction)

Executing:

sub eax, 303

CPU

1001

1006

1008

1010

1012

memory

mov eax, 1

add eax,eax

Jjmp 1012

XOr eax,eax

sub eax, 303
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Infinite loop

mov eax, 0

call print int
call print nl

inc eax

Jjmp

infinite_loop.asm
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the FLAGS Register

Remember
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(40) bel4 Auep

(4d) be|4 Aued

(4v) Bej4 Auuen Aleljixny

(42) be|4 osez
(4s) Bei4 ubis

(41) Bej4 des|
(4]) Bej4 1dnueu]

(4@) bej4 uonoaug
(40) Bel4 mojano

DF: direction flag

interrupt flag

IF:
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Conditional jumps

JZ Jump if ZF=1
JINZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

unsigned integer:

if (eax
esi

0

ebx)

JZ Jump if ZF=1
JINZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

unsigned integer:

if (eax == ebx)
esi =0

sub eax, ebx
jnz next

mov esi, O

next:

JZ Jump if ZF=1
JNZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0

18



Practice

signed integer:

if (eax == ebx)
esi =0

sub eax, ebx
jnz next

mov esi, O

next:

JZ Jump if ZF=1
JNZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

signed integer:

if (eax == - ebx)

edi

2

JZ Jump if ZF=1
JNZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

signed integer:

if (eax == - ebx)
edi = 4

add eax, ebx
jnz next

mov edi, 4

next:

JZ Jump if ZF=1
JNZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

JZ Jump if ZF=1

unsigned integer: P Jump if ZF=0

if (eax >= ebx) JO Jump if OF=1
esp -= 4 JNO | Jump if OF=0
JS Jump if SF=1

JNS Jump if SF=0

JC Jump if CF=1

JNC Jump if CF=0

JP Jump if PF=1

JNP Jump if PF=0




Practice

unsigned integer:

if (eax >= ebx)
esp —= 4

sub eax, ebx
jc next

sub esp, 4

next:

JZ Jump if ZF=1
JNZ Jump if ZF=0
JO Jump if OF=1
JNO Jump if OF=0
JS Jump if SF=1
JNS Jump if SF=0
JC Jump if CF=1
JNC Jump if CF=0
JP Jump if PF=1
JNP Jump if PF=0
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Practice

signed integer:

if (eax < ebx)
ebp += 8

X -y
Xx <y = SF=1
x>y => SF=0
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Practice

signed integer:

if (eax < ebx)
ebp += 8

OF=0

X <Yy

X>=Yy

=> SF =1

> SF

0
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Practice

signed integer:

if (eax < ebx)
ebp += 8

OF=0

Xx <y = SF=1

x>y => SF=0

OF=1

Xx <0<y => SF=0

x >0>y => SF=1

pAS



Practice

signed integer:
if (eax < ebx) ebp += 8

sub eax, ebx
jo ovflow
jns endl

add ebp, 8
jmp endl

jns 1if cond

OF=0

Xx <y = SF=1

x>y => SF=0

OF=1

x <0<y => SF=0

x >0>y => SF=1




Practice

signed integer:

if (eax < ebx)
ebp += 8
else
ebp -= 8

Xx <y = SF=1

OF=0
x>=y => SF=0
x <0<y => SF=0
OF=1
x>0>y => SF=1
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Practice:

call read_int
mov ebx, eax

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int
call print_nl
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Practice:

call read_int
mov ebx, eax

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int
call print_nl

binary
0 00000000000000000000000000000000
1 00000000000000000000000000000001
2 00000000000000000000000000000010
232.3 1M1111111111111111111111111111101
232.2 "1 1111111111 111111111111111110
2321 1111111111111 1M1 11 1111111111111
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Other conditional jump commands

sub x, y
unsigned signed

JE label jump if x ==y (same as Jz) | JE label | jump if x ==y (same as JZ)
JNE label jump if x 1=y (same as JNZ) | JNE  label | jump if X I=y (same as JNZ)
JA label ) . JG label . .

>
JNBE 1label | JUmpif x>y JNLE 1label |JUmpifx>y
JB label . . JL label . .
JNAE 1label | Jumpifx<y INGE label |JUMpifx<y
JAE label . . JGE label . .

>= =
JNB  1aber | Jumpif x>y INL  1abe1 | JUmpif x>z
JBE label . . _ JLE label |. . _
JNA  label |Jumpifx<y NG  label |JUMpifx<=y




Practice:

call read_int
mov ebx, eax

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int
call print_nl
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Practice:

call read_int
mov ebx, eax

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int
call print_nl

rem.asm

call read int
mov ebx, eax

call read_1int

sub ebx, eax
jae 11

add eax, ebx

call print_int
call print_nl [
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Practice:

call read_int . . .
mov ebx, eax Practice: Also print quotient

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int
call print_nl

rem.asm
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Practice:

call read_int
mov ebx, eax

call read_int

sub ebx, eax
jnc 11

add eax, ebx

call print_int

call print_nl rem.asm

call read_int
mov ebx, eax

call read_int
mov ecx, O

sub ebx, eax
inc ecx
jnc 11

dec ecx

add eax, ebx
call print_1int
call print_nl

mov eax, ecx
call print_1int

call print_nl div.asm
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Practice:

call read_int
mov ecx, eax

call read_1int

mov ebx, ©
add ebx, eax

dec ecx
jnz 11

mov eax, ebx
call print_int
call print_nl
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The LOOP instruction

call read_int
mov ecx, eax

call read_int
mov ebx, ©
add ebx, eax
jnz 11

mov eax, ebx

call print_int
call print_nl

call read_int
mov ecx, eax

call read_int
mov ebx, ©

add ebx, eax

mov eax, ebx
call print_int
call print_nl
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The loop commands

loop
loopz
loopnz

1bl
1bl
1bl

ecx--; 1if (ecx!'=0) goto 1lbl
ecx--; if (ecx!'=0 && ZF=1) goto 1bl
ecx--; if (ecx'=0 && ZF=0) goto 1bl
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The loop commands

loop 1bl ecx--; if (ecx'=0) goto 1lbl

loopz 1bl ecx--; if (ecx'=0 && ZF=1) goto 1lbl
loopnz 1bl ecx-—-; if (ecx'=0 && ZF=0) goto 1lbl
loope = loopz

loopne = loopnz
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Example: Count up to N

call read_1int
mov ebx, eax

mov eax, 1

call print_1int
call print_nl

inc eax

mov ecx, ebx
sub ecx, eax
jnc 11
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Example: Count up to N

call read_int
mov ebx, eax

mov eax, 1

call print_int
call print_nl

inc eax

moVv ecx, ebx
sub ecx, eax
jnc 11

call read_int
mov ebx, eax

mov eax, 1

call print_int
call print_nl

inc eax
mov ecx, ebx

sub ecx, eax
jae 11
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call read_int
mov ebx, eax

mov eax, 1

call print_int
call print_nl

inc eax
mov ecx, ebx

sub ecx, eax
jnc 11

Example: Count up to N

call read_int
mov ebx, eax

mov eax, 1

call print_int
call print_nl

inc eax
mov ecx, ebx

sub ecx, eax
jae 11

call read_int
mov €bx, eax

mov eax, 1

call print_int
call print_nl

inc eax
mov ecx, ebx

sub ecx, eax
jge 11




using sub before jump: what's wrong?

call read_int
mov ebx, eax

mov eax, 1

call print_int
call print_nl

inc eax

mov ecx, ebx
sub ecx, eax
jae 11
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the cmp instruction

call read_int
mov ebx, eax

call read_int
mov ebx, eax

mov eax, 1 mov eax, 1

call print_int
call print_nl

call print_1int

call print_nl

inc eax inc eax
mov ecx, ebx
sub ecx, eax
jae 11

cmp ebx, eax
jae 11
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The cmp instruction

sub eax, ebx
cmp eax, ebx

cmp X, Y

subtracts y from x (like sub x,y)

does not store the result (x is not changed)

flags are set (as though a subtraction has taken place)
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The cmp instruction

cmp X, y
unsigned signed
JE label | jump if x == JE label | jump if x ==
JNE label | jumpif xl=y JNE label | jumpif x!=y
JA label i B3 s s JG label i (2 52 6
JNBE label |JUMP Y JNLE label |JUMP Y
JB label i 15 50 JL label s 13 52 4
JNAE labe1l |JUMP Y JNGE label |JUMP Y
JAE label e B3 s e JGE label s 47 52 e
JNB label |JUMP =Y JNL  label |JUMP =Y
JBE label . . _ JLE label | . . _
jump if x <=y jump if x <=y

JNA label JNG label




Practice

(signed)

if (eax > ebx)
edi=1

else
edi=2
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Practice

(signed)

if (eax > ebx)
edi=1

else
edi=2

cmp eax, ebx
Jjle else 1bl
mov edi, 1
Jmp endif

else_lbl:
mov edi, 2

endif:
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Practice

(signed)

if (eax > ebx)
edi=1

else
edi=2

cmp eax, ebx
jle else 1bl A

mov edi, 1 executed at the
: : same time?

Jmp endif

else 1bl:

mov edi, 2

endif:
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