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// DOUBLE the capacity of the list and copy over the old contents into the new ‘¥x
// space. > o NNNNG
void expandCapacity(List* 1) {
uint32_t new_capacity = l->capacity * 2Z; K—COANCDLL\ %7) Q;r—CQAf&LY
Str* new_contents = calloc(sizeof(Str), new_capacity);
Str* old_contents = l->contents; foﬁPaJxé CLk?Wq;(%K{f?
1->contents = new_contents; Y
for(int 1 = 0; 1 < 1->s1ize; 1 += 1) {
1->contents[i] = old_contents[i]; gize .t Srec e Cap ¥ SQCOQ(QH\J"
} ﬂv45<:orﬁfﬁA%S::

free(old_contents); // Important to avoid a memory leak
l->capacity = new_capacity; TCa\\0c<,Q/3 Lo(\kﬂm\’ﬂl Lzt \)
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What happens to the old address of |->contents if realloc returns a new address? How would
. you free the memory?
what does void* mean?
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void *sbrk(intptr_t increment);
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\/ sbrk() increments the program's data space by increment bytes. Calling sbrk()
with an increment of @ can be used to find the current location of the program
\\/ k_t/ break.
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If the break is moved, how do you keep track of where one memory block is supposed to end ' Y\’\J()V\\o C Apesr \y Ao A\ — | b Soe S
in case one piece of data tries to write into the next block? nolL Pre— ek OSer o? e\ oc Q(‘o —
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Then what function does stop you from overwriting blocks in the heap?
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its allocated and it is size 12 § | think it's allocated hmm, the size of block would be 12 * 16 -|-7‘I7= 193?
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free, size = 8+(13*16) bytes T\"C LSW S g(‘w/\ﬂw weywdate, . Y CL ol
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C) X D 8 Variable/Role Address Data
0/8 1/9 2/A 3/B 4/( 5/D 6 7/F
) O ox...00 T+ (OX\\B
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B C\\ P ex...38 | 77777 q (o q> T
\O — W\-G\,\\b C, \ "/—i - ox...49 USQ c C\,\CAATCA\
ox...48
c = wia\\o e C%B ox. . .50
0x...58
e _ 0x. . .60
szi C\§> Isn't it supposed to be == o cs
0x...70
For conditional ox...78
ox...80
1f(HEAP_START = NULL) { HEAP_START = sbrk(1000); } ox...88
o T 0x...90
:'\55:‘% A T MY €ty i ox. ..98
ox...A0O
WY O\AM% ox...A8
A O~ ox...Bo
S ko(té} ! ox...BS8
The address where the user data part of a begins ox. ..co
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10 (free)
char* a = mymalloc(13); 10 (free)
printf("HEAP_START vs a: %p %p\n", HEAP_START, a); 10 (free)
printf("first heap loc: @x¥Lx\n", *(uint64_t*)HEAP_START); 1$ gcc -g mymalloc.c -o myma
char* b = mymalloc(19); 1% ./mymalloc
printf("HEAP_START vs b: %p %p\n", HEAP_START, b); lRounded block size: 13 16
char* ¢ = mymalloc(8); IHEAP_START vs a: 0x5582b87fd
printf("HEAP_START vs c: %p %p\n", HEAP_START, c); Ifirst heap loc: 0x11
uint64_t* b_header = (uint64_t*)(b - 8); IRounded block size: 19 24
printf("b's header: %ld 0x%1lx\n", b_header[@], b_header[0]); IHEAP_START vs b: @x5582b87fa
myfree(b); IRounded block size: 8 8
printf("b's header: %ld 0x%1lx\n", b_header[@], b_header[0]); IHEAP_START vs c: @x5582b87fa
Ib's header: 25 0x19
char* d = mymalloc(20); // should use b's space! Ib's header: 24 0x18
// But it just goes forward! fRounded block size: 20 24
// What to doff] 116 (allocated)
124 (free)
print_heap(); 18 (allocated)
124 (allocated)

go through blocks in heap to find unallocated that is large enough




Variable/Role

Address
ox...00
ox...08
ox...10
ox...18
0x...20
ox...28
ox...30
ox...38
ox...40
ox...48
ox...50
Ox...58
ox...60
ox...68
0x...70
ox...78
ox...80
ox...88
ox...90
ox...98
ox...A0
ox...A8
ox...Bo
ox...B8
ox...Co
ox...C8
ox...Do
ox...D8
ox...E0
ox...E8
ox...Fo

ox. .
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Variable/Role

Address
ox...00
ox...08
ox...10
ox...18
0x...20
ox...28
ox...30
ox...38
ox...40
ox...48
ox...50
Ox...58
ox...60
ox...68
0x...70
ox...78
ox...80
ox...88
ox...90
ox...98
ox...A0
ox...A8
ox...Bo
ox...B8
ox...Co
ox...C8
ox...Do
ox...D8
ox...E0
ox...E8
ox...Fo

ox. .

.F8

Data






Variable/Role

Address
ox...88
ox...90
ox...98
ox...A0
ox...A8
ox...Bo
ox...B8
ox...Co
ox...C8
ox...Do
ox...D8
ox...E0Q
ox...E8
ox...Fo
ox...F8
ox...00
ox...08
ox...10
ox...18
0x...20
ox...28
0x...30
ox...38
ox...40
ox...48
ox...50
ox...58
ox...60
ox...68
0x...70
ox...78
ox...80
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Variable/Role

Address
ox...88
ox...90
ox...98
ox...A0
ox...A8
ox...Bo
ox...B8
ox...Co
ox...C8
ox...Do
ox...D8
ox...E0Q
ox...E8
ox...Fo
ox...F8
ox...00
ox...08
ox...10
ox...18
0x...20
ox...28
0x...30
ox...38
ox...40
ox...48
ox...50
ox...58
ox...60
ox...68
0x...70
ox...78
ox...80

Data






