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Object Graph

V - Vertices, Objects

E - Edges, Pointers

R - Roots, Globals

ρ - Reference Count



ρ = Reference Count

Live: ρ > 0
Dead: ρ = 0

# roots + # links from 
live objects



Cycles

What are the counts 
for the cycle here?



Reference Counting

Create a pointer: 
increment count

Remove pointer:
Decrement count



Circular List Example

Increment count as 
we add each node to 
the list.
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Circular List Example

Increment count when 
we create cycle
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Circular List Example

Decrement count 
when we are done 
with list
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Tracing
Set all counts to 0
Add roots to list
For each object on 
list:

increment count
add connected

objects to list



Comparison

Reference Counting
● Fast
● Immediate Update
● Cycle Problems

Greatest Fixed-Point

Tracing
● Simple
● Accurate
● Slow

Least Fixed-Point


