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Announcements

 Homework 6 due tonight at 11:59pm
 Homework 7 available soon, due next Monday on Gradescope

 Midterm 2 is on April 3

— Similar format to midterm 1

— Schedule with SDAC early if needed
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Data Types in C

Integer data types

Data type | Size (bits) M
char % l
short I 2
int 3 ok
long b} [
long long ol I —

Each has 2 versions: signed anng unsigned
by olfoult, chat ot Loy . log oy are Sgrad
dor s implementation—defied. f char - depands on compiler /plat-form

agred char
qugneo{ char

Esomple of g o vpiatle: unsgned log Jag x=5
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Data Types in 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 (chock Radie = Refoonie” b expoent bits ond fachon bite)

Floating point
* float
* double
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Data Types in C

We stoed thmﬁ fiee mwag&of memory cddes e
We collgt hinchons bg gring it the memon| - adclies:
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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 cize of o pointer 2 How mony hites 7 — bk bits  (Registers are Bt bits becauise
C) o hadl bt memman

oudclyesees )

I L hont t0 hewe oo prntar 2 an b mnt %
L\J the stor yeforenes the fact ot 1

% it an nteger, s o prm@,

it ws5, CUTTE] Gyt Y=A: Tt ks
it KV I T T T T T 16 s ) %y-25, will denge % 025,

Y=1, —> olesnt work
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b ¥%2 =84 2 a pnfer t0 o porter t on int.
Data Types in C 2 bs the addess of .
loder, if 1 sy “%2', ot mamns Y.
Pointers - how C uses addresses! “xxz' s the wahie of 7
* Hold the address of a position in memory
* Need to know the kind of information stored at that location
m@m@@ oddyes O« 1200 (We alwaﬂs re{era/\( e Smeth
/ 06 the lowest pddies that it fz‘m
QO /N ko Jo| G '% v 201 1203 |20 0((3) F#
( / ool |1looloo 00 oo‘oo (a{) 78|54 54\ [7/(
T 8-hie. churk f Y e bite. dhuak i o e 2
(kttle enchan)
Nt K =< 12245b1¢

¥¥2: oleeforane x2z
¥ %2 =(}%00000000;
(set % to Uk 9goooon)
%2 =15 (Upwrng: you're frying 0
ossgn an W der o a pmter)
(Pt lodder, when 4 uise 7+ 2
an oddvess, oy Seq Foutt)

1Y\JC %WA}

9 = 3%, (L want y pint t07, which mavs stoe the odivess of 7 YD

)= 0rABDEF01; (i dngry the panter — L ey dhrs ot 4 do this Snehmes 2 foult 7

¥Y=25; (When I wse an asteriske, it will soy 4s folbw the witfer m y, filow the adliess to the
poue An memoyy that Y poirks o ond denge thot vole )
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Example

1;

int main() {

int x = 3;
long y = 4;
int *a = &x;
long *b = &y;
long z = *a;
int w = *b;
return O;
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Example

0000000000000000 <main>: (campiler Frous ue

int main() { 0: 55 push  %rbp ove. working oo
int x = 3: 1: 48 89 e5 mov %rsp,%rbp Be-brt mac :«nl/f

’ 4: 31 cO Xor %eax, %eax primbly Y To fine
long y = 4; 6: c7 45 fc 00 00 00 00  movl _$0x0,-0x4(Y%rbp) Gening o & Bk

int *a = &x: d: c7 45 £8 03 00 00 00  movl _$0x3,-0x8(%rbp) if L fomie
long *b = &:;r_ 14: 48 c7 45 £f0 04 00 00  movq  $0x4,-0x10(%rbp) He fser e
= ’ th: 00

long z = *a; 1c: 48 8d 4d f8 lea  -0x8(%rbp) , Yrcx— odig the oddr

: = ) 20: 48 89 4d e8 mov hrcx. (%rbp) of x tovex.

int w = *Db; 24: 48 8d 4d 0 ogud el lea  -0x10(%rbp) ,%rcX) | i fraril as
return O; 28: 48 89 4d €0 [ 4 g, mov hrex,—0x20 (%rbp) %@SW wo|

1 2c: 48 8b 4d 8 frg 40 AT MOV ~0x18 (%rbp) , hrex~
K 30: 48 63 09 @ (lixcx), irex @r
l 0= 8%y 1\ 33: 48 89 4d d8 mov hrex,-0x28 (%rbp)
A 37: 48 8b 4d e0 mov -0x20 (%xbp) , hrcx

— 3b: 48 8b 09 mov (Jxex) 3 b gy fim lrg o t.

ZT: 2(91 4d d4 mov e =0x2c (%TbP) e e yalie

. o oL T

42: c3 Ilzei',)q p Y oafa re, b -

uefl just reod ot £he

' —1ylop Volte of ez
Page 10
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Example

Swap Example Mm on Tt
void swap(int *a, int *b) {
int tmp = *a; b[jfjp___-figzg5 an el

*a *b ;
*b = tmp;

np x|
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Using Compilers
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Arrays

(We pick o Spt in memay), anol the nert S0 mang Gufs are our otyay )
Array: 0 or more values of same type stored contiguously in memory

DecA as you woul Ise: int myarr[100]; (loo mteqers i Y aniy)

19 15"y Onoy 1Y\
. sueofi ygrrjvl 400—1004 byte integers

. myarr treated as pointer to first element WWhen L cioatz an ovet) it

- Can declare array literals: actually crente A poWér th the
int y[5] = {1, 1, 2, 3, 5} Rist Y n tat fish.
opﬁona(
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Pointers and Arrays S

J

@@m{er@nre 7 will be the fist dlemant of onay <) : \. |( LI P IT
AKX 2
*x and x[ 0] are equivalent "

- Pointer to single value and pointer to first value in array

- Treat array as pointer to the first value (lowest address)
+ Indexing into array: x[n] and *(x+n) _ ponter arithmetic

- If x isan 1nt *, then x+1 points to next int in memory

- Adding 1to pointer adds sizeof () the type we're pointing to
Not skip 5 byfes an mamory

1 know Hfis powter 48 o ponter o an difeger, So 1 phts HrsizeofOnt)




