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Recommended reading

Please focus on sections 1 to 3. (Section 2, on related work, is
worth reading because it provides some context.) Please skip
sections 4 and 5—although they provide a wealth of information
about performance and the methods used to measure it, we’ll
focus on algorithms and data structures.

Questions

The mark-region idea

(1) In a “mark-region” collector,

(a) What is the unit of allocation?
(b) What is the unit of reclamation?
(c) What determines when a unit of reclamation can actu-

ally be reclaimed and used to satisfy future allocation
requests?

(2) How do these properties compare with Appel’s simple gen-
erational collector and with GHC’s block-structured parallel
collector?

The immix idea

(3) A key property of the immix collector is that it sometimes al-
locates from a “recycled” block that contains “holes.” What
is a hole? Where do holes come from?

Quantifying behavior

(4) How many lines are there in a block?

(5) In an example given in the paper, the mark phase identifies a
block with 30 marked lines and 4 holes. What must be true
about the holes?

(6) What do these numbers suggest is the overhead per alloca-
tion?

(a) Explain the sources of overhead in the allocator.

(b) Compare overhead per allocation with that found in
Appel and in GHC’s block-based collector.

Reducing fragmentation

(7) Memory is lost when you’re allocating into a “recycled”
block and you’re looking at a hole that’s not big enough to
satisfy the current allocation request. Given that observation,
why would your top candidates for defragmentation be the
blocks with the most holes?

(8) Aside from cost per allocation, the other figure of merit is
heap size. From the point of view of heap size, why is a
block with a lot of holes a good candidate for evacuation?
Can you quantify a measure of goodness?

Policies

(9) Suppose you are willing to “recycle” a block only when at
least 10% of its lines are free. How do the costs and benefits
compare with the costs and benefits of the F = 1 policy
described in section 3.1.1 of the paper, which recycles any
block that contains a hole? Think about limits on heap size.

Obsessions of functional programmers

(10) Because functional programs “allocate like crazy,” it has
been difficult to get functional programmers to take Java
collectors seriously—the folklore says that a Java collector
just can’t keep up with the allocation rates demanded by a
functional program.

How would you expect an immix collector to perform in
support of a functional language? Why?
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