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We will examine not only Appel’s GC paper (“the SP&E paper”)
but also sections 5, 6, 7, and 22 of the LSC paper.

Generational collection in other settings

(1) For some interesting languages (ML, Erlang, Java, C#,
Python, JavaScript) which of the following statements is
true?

(a) When a record is allocated it is immediately initialized.
(b) The contents of existing records are rarely altered.

Would you expect a generational collector to be used?

A key to the algorithm: forward

(2) Let us scrutinize the forward procedure given in pseu-
docode on page 174 of the SP&E paper, and in full on
pages 351 and 352 of the LSC paper.

(a) What is the specification of forward? Especially,
what is its postcondition?

(b) What details have been glossed over in the SP&E paper
but are evident from the code in the LSC paper?

(c) Strings and bytearrays don’t contain pointers, but
records and arrays could contain pointers. How is
it, then, that forward can handle all four cases with
the same code (lines 22 to 30)?

Understanding the interface to the com-
piler

(3) From these papers, abstract short descriptions of

(a) What operations the garbage collector has to imple-
ment

(b) What the garbage collector has to know about deci-
sions the compiler has made—or if you prefer, on
what information it has to agree with the compiler

Understanding the interface to the OS

(4) A run-time system doesn’t have any memory of its own to
give out—it can only give out memory that comes from the
operating system. In the SP&E paper, the operating system
is mentioned on pages 177 and 179.

(a) What is the interface to the operating system?

(b) How consistent is this interface with memory manage-
ment under, say, a current Linux kernel?

(c) What are the strengths and weaknesses of Appel’s
design? Please criticize it from a modern point of
view.

Bonus questions to think about at home

(5) On page 177 of the SP&E paper, Appel claims “Using just
two generations may be most efficient.” Are you convinced?

(6) Suppose your heap involves a breadth-first search or other
form of work queue. In order to collect from this heap
efficiently, how many generations do you want? Justify your
answer.

(7) If scan reaches an objects that contains no pointers, how
should it work? In Section 6 of the LSC paper, how is it
implemented?

(8) Page 182 mentions that the system can be configured by
exploring the kernel API at run time. Run-time configura-
tion can be a huge win. What other circumstances can you
imagine where something interesting might be configured at
run time?

Note

Standard Unix ABIs don’t provide a reliable way to capture the
machine context after an interrupt. Gord Cormack’s trick is
brilliant. If you have any interest in the implementation of con-
currency, you must read his paper: Gordon V. Cormack, A Micro-
Kernel for Concurrency in C, Software—Practice & Experience,
1988.
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