Lecture 35: Garbage Collection

class Dillo:
def __init__(self, length: int, is_dead: bool):
self.length = length

self.is_dead = is_dead

all_dillos = [] # ArraylList, starting 1engthei’
all_dillos.append(Dillo(16, True))
Dillo(8, False) -
tiny_dillo = Dillo(5, False)

~——
all_dillos.append(tiny_dillo)
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Garbage: data in heap that the program cannot use

Garbage collection: process of finding garbage objects and removing
them



ENV HEAP

Dillo
length: 10
. ArrayList Array is_dead: True
_’_’_’___,———-D —
all_dillos data: — | —
start: 0
tiny_dillo 2B
Dillo
length: 8
is_dead: False
—
all_dillos = [] # ArraylList, starting length 4
all_dillos.append(Dillo(18, True)) Dillo
. length: 5
Dillo(8, False) is 3ead: False
tiny_dillo = Dillo(5, False)

all_dillos.append(tiny_dillo)

all dillos.pop(0) # Take off first element
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all_dillos| ------ > @1001 /U@ @| 1001|ArrayList(data:@1002, start:0, end:1, size:2, ca;_);ﬁ
tiny_dillo| - >@1008| AJp |@| 1002/@sess
1) @| 1003 08
fi\‘ i/}a @|- 1004 ==
/0@ @| 1005
J5%) @| 1006 Dino(leng]m;@, is_dead: True)
yZ{f @| 1007 DiIIo(Iength‘: 8, is_dead: False)
/U@ @| 1008|Dillo(length: 5, is_dead: False)
@| 1009|free 7
@| 101Q|free
@| 1011|free
@ 101é free /-\

Of algorithms we’ve seen, what is

(\
this similar to? §)ch‘£§ A]()J/ ﬂéi/){g U,(DQ\/ .

How it really works: GC uses DFS for each name in the
environment

- Mark each location you find as “not garbage”

- Anything not marked must be garbage => can remove it



Bonus: what would ha

en if we resized the arraylist to size 8?
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What Generates Garbage?

Example: Find the average of a list of positive numbers

What does this have to do with garbage?

# Example 1
nums = [67, 45, @, 66, -21, 50]

os_nums = [x for x in nums if x > ©

avg_val = sum(pos_nums) / len(pos_nums) Even if you never use pos_nums
rint(avg_val) again, it’s still reachable in the
P 9- environment => it is not garbage

—_—

# Example 2

def avg_pos(numlist: list[int]) -> float:

pos_nums = [x for x in numlist if x > 0] LD/LL ééT CAé:AUZ@

——

avg val = sum(pos_nums) / len(pos_nums)

return avg_val U/ Mé’/{/) /:yﬂjcﬂ D'{)
REronns.

avg_val = avg_pos(nums)

print(avg_val)



