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Announcements

* Homework 6 due Tonight at 11:59pm
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Cis a thin wrapper around assembly
- This Is by design!
- Invented to write an operating system
- Can write inline assembly in C

- Many other languages decided to look like C
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C Helpful Resources

- Wikipedia

- Our Reference and Summary
sizeof () - returns size in bytes

- sizeof (int) returns 4
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Data Types in C

Integer data types

Cina Cytes),

Data type | Size (bits)
char 2
short ,
Int 2
long n
long long ok

i

Each has 2 versions: signed and unsigned

by cefiult, chort,ant, lag . forg log ove sgned
Exarole of gwbng o vaniotle: unsgred log log x=5 -
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Data TypesinC (| ll ]?@dmﬁsa C Refoonie” for pxponent bits ond fpction bite)

(&

Floating point
* float
* double
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Data Types in C

e stoed thinas liee ancyfs - of ey ccklreses,
We collgt hinchons bg griang) it the mem/  Adcliess
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Data Types in C

Pointers - how C uses addresses!
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Data Types in C

Pointers - how C uses addresses!
* Hold the address of a position in memory
* Need to know the kind of information stored at that location

The size UF o punfer 7 How mony hfes 7 — bk bits [ Registere are B bits because
(8 bytes) we had bkt remm
oudolyesees )
If L hont t0 howe o printer 14 an E: At %Y
L\y the stov reforenes the foct Hot e

% it an nfeger, s o pue

ik wzh, OIS 6 i) Y=8%; Tt woks!
wt ool T TT T T TRus)  sy-25, wil donge % 025

V=1, —> ohesnt work
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Data Types in C

Pointers - how C uses addresses!
* Hold the address of a position in memory

* Need to know the kind of information stored at that location

m@mtm oLddres O 1200 (We alwaﬂs re{era/\( ¢ omefin
/

05 the lowest addres that at's store
9 N a0y a0 .‘@ 20| 1202 (202, ot) Ff"

( / OOl |1loo loo 00 .oo 09 foo( 18| 5h 54\ lL(

T e chual f e bt dhak fo 7 R
OW‘J(JU(Q Qf\d‘a‘o %2 deteferente 2
Mt K = Ox12245b1¢

¥z oleeforane xz

¥ 52 =50 0009000;
nt XY (set % 0 Ux 90000000)

‘ =25, (Wpwming - 1fau’ve Trying o
4 =%, (L wat y pont 07, whith mas st the adiies of 7 nyd. alfg@n%ggﬂoam>

1= UsABDEFO|; (Lin d\orgm the P\Wﬁélf)—? L oy ol wourt 40 olo ¢his. Stmetimes g ol 2

¥Y=25; (When I wse an asterisle, it wil soy 1s ol the pitfer m y, filow Hhe adliess to the
p\DLLQ I memayy it Y pn\/rl;s f0 ond de\@é, ot volue)
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Example

int main() {

1;

int x = 3;
long y = 4;
int *a = &x;
long *b = &y;
long z = *a;
int w = *b;
return O;
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int main() {

int x = 3;

long y = 4;

int *a = &x;

long *b = &y;
long z = *a;

int w = *b;
return O;

?ﬁw 0 =85y )

0000000000000000
8 £ S0
i - 48 89 e5
4: 31 cl
6: cf ds T
d: c7 45 £8
14: 48 c7 45
140 00
ic: 48 8d 4d
20 48 89 4d
24: 48 8d 4d
28: 48 89 4d
Z2e: 48 8b 4d
10 48 63 09
33 48 89 4d
Y 48 8b 4d
3b: 48 8b 09
3e: 89 4d d4
41 : 5d
42: c3

<main>:
push
mov
xor
00 00 00 00 movl
03 00 00 00 movl
£0 04 00 00 movq
£8 lea
e8 mov
0 Sigped. extend lea
el | 404, mov
e8 g 0 QAT MOV
movsl
d8 mov
e0 mov
mov
mov
POP
retq

W
_$0x3, -0x8 (Jrbp)

(oompiler brows we

Jrbp o workng) on o
%rsp,%rbp bt -t machme . 11
heax,heax prbably ) te bne

Cieythng to 8 Bytes
iF Lean. %o moke
$0x4,-0x10(%xrbp) thrgs foster {5 o)

-0x8 (%rbpY, hrcx — lodig the addr
hrex,—0xI8 (hrbp) of x o ves.
~0x10 (%rbp) , %rexy | P
%rcx,—OxQO(%rbp)}{1ﬁ7<
-0x18 (%rbp) , krcx
(hrex) Jlrex
hrex,-0x28 (%rbp)
-0x20 (%rbp) , %rcx
(hrcx), b gvg fim g to .

as

He sume WA
e

, |
W XQC(Aer) mwve e vahe of

hrbp

Y o res, but L
Wl ust reod ot fhe
ohfe of 1%
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