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The Garbage Collector

A A garbage collector is part of the runtime system

A It reclaims heap-allocated records (objects) that
are no longer in use

A A garbage collector should:

A reclaim all unused records

A spend very little time per record
A not cause significant delays

A allow all of memory to be used

A These are difficult and conflicting requirements
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Life Without Garbage Collection

A Unused records must be explicitly deallocated
A This is superior if done correctly
A But it is easy to miss some records

A And it is dangerous to handle pointers
A Memory leaks in real life (ical v.2.1 ):
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Record Liveness

A Which records are still in use?

A Ideally, those that will be accessed in the future
execution of the program

A But that is of course undecidable...

A Basic conservative approximation:

A record is live If it Is reachable from a root
location (local variable, local stack, global variable
etc.)

A Dead records may still point to each other
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A Heap With Live and Dead Records
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The Mark-and-Sweep Algorithm

A Explore pointers starting from all root locations
and mark all the records encounterec

A Sweep through all records in the heap and
reclaim the unmarked ones

A Unmark all marked records

A Assumptions:
A we know the start and size of each record in memory

A we know which record fields are pointers
A reclaimed records are kept in a freelist
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Pseudo Code for Mark-and-Sweep

function DFS(X) {
if (x is a heap pointer)
if (x is not marked) {
mark X;
for (i=1; i<=[x[; i++) function Sweep() {
DFES(xf ) p = first address in heap;
} while (p<last address in heap) {
} if (p is marked)
unmark p;
else {
function Mark() { p.f ; = freelist;
foreach (v in a stack frame) freelist = p;
DFS(v); }
} p = next object pointer after p
}
}
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