Ben Yan, CS107 Win26 *?r Lab 3 Recap: Pointers, Arrays, Heap

Pointers are
used for lots of
things in C!

Pointing to a location in memory

Pointing to a contiguous series of
locations in memory (i.e. arrays)

(Memorable) data types, e.g., char * as
pointer representation for strings

Passing in modifiable references to an
object (pointers to variables, double ptrs)

Addresses of dynamically allocated
memory (pointers returned by malloc)

. When passing parameters, C passes a copy of whatever is passed.
C is Pass by PEESING P P Py verisp |
[d To change values, and have those changes persist outside the function,
Value we must < pass a pointer to the value (i.e. its address in memory).

(1 For instance, to change an int, we have to pass in an int * (pointer to an int)
(1 To change a char* (string), we have to pass in a char** (pointer to string).

@ Short Example

num
function mischief (int* ptrCopy) { ptr 0x10 7 O 1
*ptrCopy = 701;

) ptrCopy |0x10 0x10
int main () {

int num = 107; Though the pointer is itself duplicated, it’s

int* ptr = &num; still pointing to the same value in memory,

mischief (ptr) ; and so we can directly modify that value!

Passing in Your Sithterd coworker suggests that you use this function
below as a “safer” free function, to prevent accidentally using

Pointer ptr from that point forward (by also making it NULL).
Exercise : ,
void free_and_null(void *ptr){ freed! NULL
free(ptr);
ptr = NULL; / \ /

} ptr ptr (local version)

> Will this function correctly

) ) > Will correctly set it to NULL? x
free the client’s pointer?

.1 3
Yes, as our both pointers point to the No; it only sets free_and_null’s own copy of

., the ptr to NULL. You would have to pass a
same block of memory, so it’ll be freed. . . .
pointer to the client’s pointer, to NULL it out.
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Arrays and 4 When passing arrays as parameters, play(album);

Pointers we always pass them as a pointer to \Char album[5];
the first element birla|t

(d  Array of pointers = array where each element is a pointer to some data.

(1 For example, an array of strings stores pointers to their first characters,
NOT the characters themselves. Those can be stored elsewhere in memory

Array of char*

argv[0] [char* —"|bjrjajt j
argv([1l] char* —» | g o) | P 1l e
argv[2] |char* ~— |

e.g., char* argv[3];

Pointer Pointer arithmetic works in terms of the size of the data type being pointed to

Arithmetic => +1 for an int* means advance one int, so 4 bytes

0x10 Ox11 06x12 0Ox13 0x14 Ox15 0O0x16 0O0x17 O0x18 0Ox19 0Oxla Ox1b Ox1ic 0x1id Oxle Ox1f

T T T T T 1| T | T T
— 2021 2022 2023 2024
int* | ptr ptr+1 ptr+2
=> +1 for a char* means advance one char, so just 1 byte
0x10 Ox11 0x12 0O0x13 O0x14 0Ox15 0x16 O0x17 0x18 0O0x19 Ox1la Ox1b Oxic Ox1d Oxle Oxif
riali|n|{blolw|rjojald|v|r|lolo|m
char*|ptr ptr+4 char*| ptr+9
- [ @ Q ® & benjaminyan — bbyan@myth65: ~/CS107_TA/lab3 — ssh bbyan@myth.stanford.edu — 63x20
GDB Tlp: ab/lab3 — ssh bbyan@myth.stanford.edu 47 // this location was already freed!
(gdb) break main 48 free(another);
@ Breakpoint 2 at 0x555555 ;*Z ’
\4 lOYOUt SrC (gdb) Trun 51 int main(int argc, char xargv[]) {
. (3852 int num =argc > 1 ? atoi(argv[1]) : @]
The program belng debuQQ 53 char *str = argc > 2 ? argv[2] : "Stanfor
1 1 54
Start'lt from the beginn || o i (num == 1) €
Starting program: /afs/. 56 nake.error ilstrs
[Thread debugging using 57 } else if (num == 2) {
Using host libthread_db 4 P s s
Breakpoint 2’ ( sen: main L52 PC: 0x555555555360
52 int num = ar =0
(gdb) layout src (gdb? ox7ffFffffe8bo "\0o1 f

We have our code side-by-side with the
debugger (with the HEREGCELLITR L
LORLK L LTS ) — neat right?

As we're running GDB (i.e. stopped at a
breakpoint), run (gdb) layout src
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