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Announcements

- Homework 7 due Monday at 11:59pm on Gradescope
- Midterm 2 is on April 3

- Similar format to midterm 1
- Schedule with SDAC early if needed
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Data Typesin C

Pointers - how C uses addresses! ik %o, b

R
- Hold the address of a position in memory M

- Need to know the kind of information gtgr.eﬂd@,LLbat location
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int main() {

C Introduction

int x = 3;
long y = 4;
int *a = &x;
long *b = &y;
long z = *a;
int w = xb;
return O;
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int main() {
int x = 3;—
long y = 45
int *a = &X;

‘ﬁlonc =&y
long z = *aﬁ

—int w= *b
return O
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<main>:

00 00 00 00
03 00 00 00

CHPUSE___§£££i>
mov hrsp, hrbp ¢T\

xor %heax, heax
movl ~ $0x0,-0x4(%rbp)
movl  $0x3,0x8 (%rbp) <

0 04 00 00 ¢ movy) $0x4,-0x10 (%rbp)
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(lea)  -0x8(%rbp),%rcx
mov hrex,-0x18(%rbp)
lea -0x10 (%rbp) , %rex
mov %rex, —OX20(%rbp)
mov +0x18 (%rbp), %rcx
movslq (%rex),%rcx
mov hrexy s Ox28(Arbp)
mov —OxZO(Arbp) hrex
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Array: 0 or more values of same type stored contiguously in
memory

- Declare as you would use: int myarr[100];
- sizeof (myarr) %400 /~ 100 4-byte integers

—

- myarr treated as pointer to first element

- Can declare array literals:
int y[6] = {1, 1, 2, 3, b}
=

P %—J
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Pointers and Arrays

/ B
*myarr and myarr [0] are equivalent L

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

- Treat array as pointer to the first value (lowest address)

5 -
- Indexing into array: myarr [1%] and *,(myarr@l) /‘@

- If myarr is an int *, then myarr+1 points to nextint in =+
memOry G 4 1y funb)

- Adding 1 to pointer adds sizeofﬁ() the type we're pointing to
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- All pointers are the same size: address size in underlying ISA

- Two special integer types (defined using typedef)

- size_t - integer the size of a pointer (unsigned)
- ssize_t - integer the size of a pointer (signed)
- With our compiler and ISA, these are both variants of long
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Consider the following code: g byt

L

int x = 10:;& F”W/Gr

int *y —Eg;QZy/

int xz =y + 2; ——?

long w = ((long)z) - ((long)y); - Eifi” N
Why is w = 87 Lg;;ZiA AAA‘T_Jv‘r
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