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Problem #1
Write assembly to:
- move value 1 into %eax
- add 10 to it and put result into %eax

nov | $| ) O/Z:@Ci/'(‘
addl S10 , loeax

™ OU.(

add|

Problem #2 =~ . o\ ,Qewe'\f

(\Expression: 3 {6 = 2 L7~

“Use one registef‘f%§§;77 and 3 instructions to compute this piece-by-piece

™ O\ \ SCJ/O/OG)QX
{yyq L’\ \ ;i 2,/ 27663 G)(

add | ¥  %%eay

, 64 bit H
Problem #3 - ; - .
Cmovl $0, %edx d —T -\_O B~z B (U- Y (ﬂ

Qﬁovl $7, %eax> : .
movl $3, %ebx ' s — -
— = &’4)4 €a x

¢ idivl %ebxd .
mOY_L@_%ecx
Cmovl 30, %edx > j /
movl $9, %eax g
movl $2, %$ebx
idivl %ebx .
movl %edx, (%eax )
S
addl %ecx, %eax
st
— P

Write simple C expression that is equivalent to these instructions
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Problem #4 (from CSAPP 3.1)

Memory
Address
0x100
—) 0x104
0x108
(o OxlOC ) /
Registers <
%eax @s&
$ecx &Oxl
%edx 0x3
Value of: R
/ %eax > O% , 0(’7
Ox AR
Ox 100

D x AR
Ox ||

Ox FE

1 N
\
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261
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o 19
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Ox (00
72556

O x 108
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New register to help with stack: esp (extended stack pointer)

Referred to as %esp

[cssssmsn saesssse shessspe weasssss ] eax
[osdssbnnm Bansas s ] ax
| ] ah

leomesss s ] al

[sossevin spacassisn eEdsissin Bmm@eess ] ebx
[eeeeies eie i ] bx
| P ] bh

[ossanes s ] bl

S ] ecx
[eee e i ] ex
Lisismess s ] ch

L T ] cl

S ] edx
[is smsnes ssvusnus ] dx
[isnosnnn ] dh

[s656namn ] dil

[ et e e i it e e e et e e e e e ] esi

[5:ssmmns sssmpnne wisnppme &ss55Hme ] edi

[ e et e e e e et ittt et et e ] esp

[sasssmmes wosssops wmsssnom @aEssssn ] eip

Points to "top of stack" when program is running

Changes often (room for local variables, function call/return, etc.)

Can use normal instructions to interact with it,

e.g., addl, subl
Can also use special instructions (we’ll see this later)

32 bits
16 bits
8 bits
8 bits

T

i

\ h€qp

T

G?S;F%QE‘T>'”’:E¢’— ﬁ\ﬁéc

32 bits
(coc™)

32 bits / r 4
Y Y / "',.-"

aex

Problem #5
Use instructions to:
- ;nqreasgdsize”of,stack,by,4 bytes.

- _Retrieve that value an put it'ihﬁo”%ecx
- Add 5 todi& Sl
— Put final value into %eax

adld | §-¥ , Toesp

4'Store“§n integer value 10:Znto the top of the stack : )
' ot §10 8(Yoesp
/

mov | ' ,
mou L (Teesp )|, To€Cx

addl $5 %¢ox

M oOJ i ?b@?(/C/ 96€<XX
addfl $9, Yoesp
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Condition codes: new bits in hidden %eflags register.

Some instructions set those bits based on comparisons:
cmp, test

Other instructions change control flow (%eip) based on results:
Jmp family

INSTRUCTION: cmpl B, A

—

computes A-B (but doesn’t put result anywhere)
——

—

condition codes

(incomplete) : % f:
zero flag : ZF=1 if (A-B) == 0 otherwise ZF=0
signed flag : SF=1 if (A-B) < 0 otherwise SF=0
—
—

SE

—

INSTRUCTION: jmp TARGET

always changes %eip to TARGET
-

-
[—INSTRUCTION: j

je TARGET %eip=TARGET if(é;:;::)
S ————————— —

jne TARGET %eip=TARGET if ZF== o
e ———

ey

INSTRUCTION:

L

INSTRUCTION: jg TARGET
JY s

$eip=TARGET if _S_Fi gnd | ZTF==

INSTRUCTION: jge TARGET $eip=TARGET if :SF" C)
——-’"
F—__;
INSTRUCTION %$eip=TARGET if St: g l
INSTRUCTION:

jle TARGET

%eip=TARGET if _oE =% \ ov zF== ]
I
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